


De·~n..,e The Database 
.II.~ 'i,1,~.a. Manager 

R eflex is the 
acclaimed, 

high-performance 
database manager 
that's so advanced 
it's easy to use! 

Reflex: the high
performance, state
of-the-art database 
manager 

Whether you manage mailing 
lists, customer files, or you are in 
charge of your company's budgets, 
Reflex is the database manager that 
you've been waiting for. Reflex lets 
you organize, analyze and report in
formation faster and easier than 
ever before. 

Reflex extends database man
agement with business graphics. 
Because a picture is often worth a 
1000 words, Reflex lets you extract 
the critical information buried in 
mountains of data. With Reflex, 
when you look, you see. 

Reflex: The Workshop 
adds 22 templates 
to your business 
repertoire 

Only 

$69.95! 


You get 22 different ways to 
run your business-instantly. The 
formats are all there. All you do is 
enter your own numbers. A superb 
business tool. 

System requirements 
Reflex: The Database Manager: IBM PC, AT. XT, or true 
compatibles. PC-DOS (MS-DOS) 2.0 and latet. IBM 
CGA HetcufesMonochromeCanJ, or equivalent. 384K. 

Reflex: The Workshop: Requires Reflex: The 
OiJtabase Manaaer . . ~R4K 

For Finance/Accounting: 
• 	 Business Expense Tracking 
• 	 Petty Cash Tracking 
• 	 Line of Credit Tracking and Analysis 
• 	 Accounts Receivable Tracking and 


Aging Analysis 

• 	 Purchase Order Entry and Analysis 
• 	 Purchase Order Tracking System 
• 	 Leasing Inventory/Management 
• Asset Inventory Tracking 
• 	 Cash Management Trial Balance 
• 	 Commercial Real Estate Tracking 


and Analysis 


For Administration: 
• 	 Mail Lists 
• Appointment Scheduling 
• Applicant Tracking and Inquiry System 
• 	 Facilities Planning 
• 	 Project Scheduling 

For Sales & Marketing: 
• Sales Lead Tracking and Analysis 
• Store Check Inventory Analysis 
• Sales Analysis 
• 	 Trend Analysis 

For Production & Operations: 
• 	 Manufacturing Quality Assurance Tracking 
• Assembly Repair Turnaround Tracking 
• 	 Product Cost Analysis and Control 

" Reflex does the job. Workshop 
shows you applications. The 400-page 
book that comes with Workshop has 
sections on creating accounting 
systems; invent01y control; business 
expense reports; real estate manage
ment; production; operation and quality 
control; and ;ust a whole bunch of 
other stuff 

Jerry Pournelle. BYTE 11186 JJ 
Reflex: the critics' choice 
" ... if you use a PC, you should 
know about Reflex. Reflex and 
Reflex Workshop may be the best 
bargain in software today. 

Jerry Pournelle, BYTE 11186 

Everyone agrees that Reflex is the 
best-looking database they've 
ever seen. 

Adam B. Green, lnfoWorld 

The next generation of software 
has officially arrived. 

Peter Norton, PC Week ' ' 

Reflex: don't use you, 
PC without it! 

Join hundreds of thousands 
of enthusiastic Reflex users and 
experience the power and ease
of-use of Borland's award-
winning Reflex. 

For the dealer nearest you or to order by phone call 

(800}255-8008 
Bl· 1093A in CA (800) 742-1133 in Canada (800) 237-1136 



The Solver·Eureka: 
Anyone and 

everyone who 
routinely works with 
equations needs 
Eureka: The Solver 

It solves the most com
plex equations in seconds. 
Whether you're a scientist, 
engineer, financial analyst, 
student, teacher, or some 
other professional, you 
need Eureka: The Solver! 

Any problem that can be 
expressed as a linear or non-linear 
equation can be solved with Eureka. 
Algebra, Trigonometry and Calculus 
problems are a snap. 

Eureka: The Solver also handles 
maximization and minimization 
problems, does plot functions, 
generates reports, and saves you 
an incredible amount of time. 

X+exp(X) = 10 
solved instantly instead 
of eventually! 

Imagine you have to "solve 
for X," where X + exp(X) = 10, and 
you don't have Eureka: The Solver. 
What you do have is a problem, 
because it's going to take a lot of 
time guessing at 'X" Maybe your 
guesses get closer and closer to the 
right answer, but it's also getting 
closer and closer to midnight and 
you're doing it the hard way. 

With Eureka: The Solver, there's 
no guessing, no dancing in the dark
you get the right answer, right 
now. (PS: X = 2.0705799, and 
Eureka solved that one in .4 
of a second!) 

System requirements 
IBM PC. AT. XT. Portable. 3170 0 1 true compatibles. 
PC-DOS IMS-DOS} Z.O and later. 384K 

How to use Eureka: 
The Solver 
It's easy. 

1. 	Enter your equation into 
the full-screen editor 

2. Select the "Solve" command 
3. 	Look at the answer 
4. 	You're done 

You can then tell Eureka to 

• 	 Evaluate your solution 
• 	 Plot a graph 
• 	 Generate a report, then send the 

output to your printer, disk file 
or screen 

• 	 Or all of the above 

Eureka: The Solver includes 
• 	 A full-screen editor 

• 	 Pull-down menus 
• 	 Context-sensitive Help 
• 	 On-screen calculator 
• 	 Automatic 8087 math 

co-processor chip support 
• 	 Powerful financial functions 

• 	 Built-in and user-defined math 
and financial functions 

• 	 Ability to generate reports 
complete with plots and lists 

• 	 Polynomial finder 

• 	 Inequality solutions 

Some of Eureka's 
key features 

You can key in: 
• 	 A formula or formulas 
• 	 A series of equations-and solve 

for all variables 

• 	 Constraints (like X has to be 
<or= 2) 

• 	 A function to plot 
• 	 Unit conversions 
• 	 Maximization and minimization 

problems 

• 	 Interest Rate I Present Value 
calculations 

• 	 Variables we call " What 
happens?," like "What happens 
if I change this variable to 21 
and that variable to 27?" 

All this power for only 
$99.95! 

Equation -solving used to be a 
mainframe problem, but we've 
solved that problem. 

Eureka: The Solver is all you 
need-and it's yours for only 
$99.95! 

That kind of savings you can 
calculate with your fingers! 

"Introductory price-good through July 1, 1987 

For the dealer nearest you or to order by phone call 

(800)255-8008 
in CA (800) 742-1133 in Canada (800) 237-1136 81-1093 



Toolbox 

Only 
$99.95! 

TllTurbo Proia 

Turbo Pascal® 

The power and high performance of ·J 

Turbo Pascal is already in the hands of 
more than half-a-million people. The tech
nically superior Turbo Pascal is the de facto 
worldwide standard and the clear leader. 

The Turbo Pascal family includes: 

• Turbo Pasca/9 3.0 
• Turbo Tutor9 2.0 
• Turbo Database Toolbox 9 

• Turbo Editor Toolbox 9 

• Turbo Graphix Toolbox 9 

• Turbo Game Works 9 

• Turbo Pascal Numerical Methods 
Toolbox~ 

Turbo Pascal, the worldwide standard in 
high-speed compiletS, and family. 

'' The language deal of the century 
Jeff Duntemann, PC Magazine ' ' 

1'.Tew! Turbo Pascal 
l 9 Numerical Methods 

What our new Numerical Methods 
Toolbox will do for you now: 

~ Find solutions 
to equations 

~ Interpolations 
~ Calculus: numerical derivatives 

and integrals 
~ Differential equations 
~ Matrix operations: inversions, 

determinants and eigenvalues 
~ Least squares approximations 
~ Fourier transforms 

As well as a free demo FFT pro
gram, you also get Least Squares 
Fit in 5 different forms: 

1. Power 
2. Exponential 
3. Logarithm 
4. 5-term Fourier 
5. 5-term Polynomial 

They're all ready to compile 
and run. 

All this for only $99.95 ! 

System requirements 
IBM PC. XT. AT or true compatibles. PC
DOS (MS-DOS) 2.0 or later: Turbo Pascal 
2.0 or later. Graphics module requires 
graphics monitor with IBM CGA, IBM 
EGA, or Hercules compatible adapter 
card, and requires Turbo Graphix 
Toolbox. BOB7 or B02B7 numeric co
processor not required, but recom
mended for optimal performance. 256K. 

Turtlo Pascal 3.0. 
Includes BOB7 & BCD features for 16-bit 
MS-DOS and CP/M-86 systems. CP/M-80 
vetSion minimum memrny: 4BK· BOB7 
and BCD features not available. 12BK. 

'' If you're at all interested in 
artificial intelligence, databases, expert 
systems, or new ways of thinking about 
programming, by all means plunk down 
your $700 and buy a copy of Turbo 

Prolog.Bruce Webster. BYTE 9/86 '' 

Only 
$99.95! 

Turbo Prolog, the natural langua3e 
of Artificial Intelligence, is the most 
popular Al package in the world with more 
than 100,000 users. It's the 5th-generation 
computer programming language that 
brings supercomputer power to your IBM 
PC and compatibles. You can join the Al 
revolution with Turbo Prolog for only 
$99.95. Step-by-step tutorials, demo 
programs and source code included. 

source code that can easily be 
incorporated into your programs. It 
includes about 40 example programs 

that show you how to 
use and incorporate your 
new tools. 

New Turbo Prolog 
Toolbox features include: 

Business graphic generation 
Complete communications package 
File transfers from Reflex, dBASE ///, 

New! Turbo Prolog 
Toolbox 

Our new Turbo Prolog Toolbox~ 
enhances Turbo Prolog-with more 
than 80 tools and over 8,000 lines of 

7-2-3, Symphony 
B A unique parser generator 
B Sophisticated user-interface design 

tools 

System requirements 
Turbo Prolog: IBM PC, XT, AT or tnie compatibles. PC-DOS (MS
DOS) 2.0 or later. 3B4K. Turbo Prok19 Toolbox requires Turbo 
Prolog 1.10 or higher. Dual-floppy disk drive or hard disk. 512K. 

It's the complete developer's 
toolbox and a major addition to 
Turbo Prolog. You get a wide variety 
of menus-pull-down, pop-up, line, 
tree and box-so you can choose the 
one that suits your application best. 
You'll quickly and easily learn how to 
produce graphics; set up communica
tions with remote devices; read 
information from Ref/ex,9 d8ASE 11/,9 

Lotus 7-2-3 9 and Symphony9 files; 
generate parsers and design user 
interfaces. All of this for only $99.95. 

Only 
$99.95! 

81-1093 



SideKick®: The Desktop 
Organizer 

0 ne million users can't be wrong. 
SideKick, the first name in deskto{ 

organizers, offers a notepad, a calcu
lator, a calendar, and a host of other 
tools in a window on your screen. In 
the middle of programs like 1-2-3, 
WordStar,"' or Crosstalk"', you have 
instant access to a complete set of 
rfp_c;k tnn/_c;_ M inim11m mPmnnr DRK •** 

SuperKey®: The Productivity 
Booster 

Only 
$99.95!* 

' .. ..it's the most elegant program I've 
seen 1n many a moon. " 

Stephen Manes, PC Magazine !1 !1 

tnars gomg to cnange now a lot or us 
use computers . .. simply the finest 
spelling checker and electronic thesaurus 
program extant. " 

Jim Sevmour, MicroBusiness !J !I 

SuperKey eliminates 
repetition 

S uperKey cuts down keystrokes 
because SuperKey's simple macros 

turn "Dear Customer: Thank you for 
your inquiry. We are pleased to let 
you know that shipment will be made 
within 24 hours. Sincerely," into the 
one keystroke of your choice. Like 
magic! SuperKey's macros are elec
tronic shortcuts to success. 

SuperKey keeps your 
secrets 

W ithout encryption, your files are 
open secrets. Anyone can read 

them. SuperKey encrypts your files and 
keeps confidential files confidential. 
Only your secret password reveals 
what you've written. Minim um memory.· 728K ••• 

The Spell-Checker 
and Thesaurus 

T urbo Lightning adds instant spell
checking and a thesaurus to all 

your spreadsheets, electronic mail, 
documents, memos, or whatever 
programs you use. 

Everything you type looks 
professional because Turbo Lightning 
checks your spelling as you type, while 
you run other programs. Turbo 
Lightning beeps every time there's 
a misspelled word, which you can 
correct instantly. 

Need synonyms? Turbo Lightning's 
on-line thesaurus instantly offers you 
the right ones. It's that easy. 
Minimum memory: 2S6K. Two disk drives required. 
Hard disk recommended. "* * 
"' IBM PC, xr; AT, PCj1; and true compa tibles only. 
PC/ MS-DOS 2.0 or la ter. 

' ' If within 60 days of pu~ you !ird ltlat these products do nor perlOfm in accordance with our claims. call our customer selVice depa1tmenf 
and we will arrange a refund. All prices are suggested fis t prices and are subject to change without notice. · 

All Borland products are t1adema1ks or registered trademarks of Borland In terna tional. Inc. or BorlandlAnalytica Inc. IBM. A 1; PCjr and XT are 
regis tered trademarks of International BusW1ess Machines Corp. dBASE Ill is a registered trademark of Ashton -Ta te. Lotus 1-2-3 and Symphony 
are regis tered trademarks of Lotus Oevelcpment Corp. Hercules is a trademark of Hercules Comp uter Technology. Crosstalk is a regis tered 
trademark of Micros ruf. Inc. WordSrat is a registered f/adema rk of MicroP(o In ternational Corp. MS-OOS is a regis tered rrademark of Microsoft 
Corp. Macintosh is a trademark of Mcintosh Laboratory, Inc. and is licensed to Apple Computer. Copyright 1986 80fland International. Bl - I 093A 

Inquiry 41 for End-Users. Inqui ry 42 fo r DEALERS ON LY. 
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EDITORIAL 


The Hidden Peril of 
Electronic Publishing 
Although BYTE appreciates and uses the 
possibilities of electronic publishing as 
much as anyone, we also see danger lurk
ing. Editors, journalists, and thoughtful 
publishers have labored through the cen
turies to establish basic editorial principles 
that are taken for granted by most print 
publications. Editors select and write ar
ticles to meet the interests and needs of 
their readers. There can be no sale of 
editorial coverage, nor guarantee of edi
torial coverage in exchange for advertise
ments. Print publications that violate these 
rules deceive readers and are held in con
tempt by writers, editors, and readers who 
recognize what is going on. 

Many databases operate under different 
and often undeclared rules. Companies 
routinely pay "listing fees" to have notices 
appear in databases. For example, com
panies pay a fee to have an item appear 
in a real estate listing. This kind of listings 
service can serve both buyer and seller 
well as long as everyone understands two 

things. First, items appear in the database 
if-and only if-a payment is made; and 
second, the operator of the listings service 
may or may not-only up-front disclosure 
lets you know-check or screen the ac
curacy of the information submitted to the 
database. If users of the database fully un
derstand that, for example, buyers pay 
$100 to have an item appear in the database 
and that the database service does no 
checking on the accuracy of the informa
tion or screening of its appropriateness, 
then everyone knows the rules and no one 
is deceived or misled. Unfortunately, 
many databases fail to disclose any of this 
information to users. 

Another danger can occur if database 
rules-or the lack of them-are applied to 
publications. Suppose, for example, that 
a computer magazine started charging 
companies for coverage in the magazine. 
If a company refused to pay, its products 
would not be mentioned. The greater the 
payment, the greater the coverage. 
Magazine readers would assume that 
items had been selected based on the 

BIX Happenings in February 

We are planning a number of special 
BIX conference events for February, 
with topics in software, hardware, and 
communications highlighted. 

Two events are planned in the area of 
data storage for small systems. The first 
will look at the new generation of very
high· :apacity storage devices for per
sonal computers. Magnetic hard disks 
with capacities of 200-plus megabytes 
will be the focus of this event. The sec
onrl will be a discussion of the advances 
in recording medium and head position
ing technology that are making high
c iacity hard disks and very-high
density floppy disks feasible for small 
systems. 

One of the areas of computer commu
nications that has begun to receive a 
great amount of attention in recent years 
is microcomputer-to-mainframe links. A 
special conference is planned to look at 
the technical issues involved in terminal 
emulation (beyond VT52), the commu
nications links involved, and micro
computer LAN-to-mainframe.gateways. 

While most programmers have 
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adopted new languages, thousands of 
lines of scientific and engineering code 
are still being written in FORTRAN. A 
BIX conference will look at the current 
state of this venerable language and its 
role in "hard sciences" computing. 

Contained within the new tax laws are 
sections with major implications for 
consultants, independent engineers, and 
freelance programmers. A special con
ference looking at these sections and 
how professionals can minimize the 
negative impact of the new rules will be 
continuing throughout this month . 

Among the other conference events 
the BIX staff is planning are specials 
covering progress in the field of artificial 
intelligence and an examination of the 
current status of the U.S. space program. 

BIX also provides public domain soft
ware, technical documents, and program 
listings from BYTE articles for down
loading from the listings section. 

For information on specific starting 
dates of these and other special con
ferences and conference events, join the 
system.news conference on BIX. 

editorial space available and the editors' 
judgment of which items would most in
terest their readers. The publication would 
become nothing more than a cheerleader 
for its advertisers and would lose its value 
to readers. To the extent that readers still 
bought and relied on the magazine as a 
buying guide, they would be victims of a 
deception. 

Why raise these questions here? Be
cause recent discussions of a proposed 
business venture with executives-we 
won't name the company-who have back
grounds in database operations made it 
clear that the threat to the integrity of pub
lishing is real. "You should charge peo
ple to have items appear in your new prod
uct section," one executive said. Another 
suggested that we could attract advertis
ers to an issue by guaranteeing coverage 
of all the advertisers in that issue. 

Respectable publishers rejected such 
tactics many years ago. Publishing execu
tives who considered such tactics now 
would never be foolish enough to discuss 
them openly. But these executives with 
database backgrounds lacked all sensitivi
ty to these issues. They saw the role of 
the publication as being simply to deliver 
information for companies that pay fees. 
There was no understanding that the pub
lication has obligations to its readers. 

To guard against the threatening 
degradation of publishing standards, users 
of databases and readers of magazines 
must demand to know the criteria for in
clusion of material in a publication or a 
database. Does a vendor have to buy an 
ad, pay a fee, or offer some other con
sideration? Are those who refuse to pay 
excluded? Is a database comprehensive, 
covering every vendor, or only every ven
dor who pays? If the publication or 
database is comprehensive, do vendors 
who buy ads or pay other fees get pre
ferred coverage or other special treatment? 

BYTE pledges to disclose fully the con
ditions for inclusion of material in our 
electronic and print products: In all our 
current products, on-line and in print, 
editors decide all questions of coverage 
based solely on our understanding of the 
interests of our readers and subject to lim
itations of editorial space available. We 
may not always make the right choices in 
our coverage, but you know our standards. 

-Phil Lemmons 
Editor in Chief 
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n the world of communications, 
/:the result of natural selection 
isn't always "terminal". 
You can access your mini computer 
using standard terminals. But the 
smarter alternative is an IBM* com
patible PC and SmarTerm terminal 
emulation software-an advanced 
species of communications software. 
Persoft began where most terminal 
emulation software companies strive 
to end-with exact, feature-for
feature emulation. Then Persoft 
took_SmarTerm software to the next 
stage of evolution: superiority. 
SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* grarhir~ 
capabilities of a DEC* Vf240* I 
nal, but adds capabilities that a1 

only possible through the powe 

of a.PC. 

Features like error-free data transter 

(using Kermit or XMODEM protocols) 

and programmable softkeys. And now 

with the new add-on network kit, you 


I can communicate through several 

popular networks. 

SmarTerm 240 is just one example of 

the most advanced line-up of DEC, 

Data General* and Tektronix terminal 

emulation software in the industry. 

Make the "natural selection." Ask your 

local dealer about SmarTerm terminal 

emulation software. Or contact: 


Persoft, Inc. 

465 Science Drive 

Madison, WI U.S.A. 53711 

(608) 273-6000 
Telex 759491 

smar/crnr
The Next Evolution8!f Step

in Comm nications Software 


•
pcl-:iU/I 
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SmarTerm Terminal Emulation Software 
... The Natural Selection 

• Pe rsall and SmarTerm are regislered trademarks o f Persoft. Inc. IBM is a registered trade mark of International Business Machines, Inc. DEC, VT and ReGIS a re lrademarks of Digital Equipme nl Corporation. 
Tektronix is a registered trademark of Tektronix, Inc.© Perso ft , 1987. All rights reserved . 
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Staff-written highlights of developments in technology and the microcomputer industry. 

Organic Computing: Practical Biochip-based I 
Systems Expected in Five Years 

L 

Primitive hybrid computers made from 
silicon and biochips are under develop
ment, and practical systems should be 
available within the next five years, ac
cording to speakers at the BioTech 
conference in San Francisco. The first 
prototype hybrids will use analog and 
digital logic to differentiate colors and 
feed that information into a computing 
device so that the system actually 
simulates the human eye. 

At the heart of such a system, ac
cording to Richard Taylor, manager of 
Arthur D. Little's Applied Biotech
nology Laboratory (Boston), are light
activated molecules that control the 
electron flow through the silicon chip. 
"The integration between the silicon 
and the organic biochips has already 
taken place," Taylor explained, "and 
the best features of the silicon and 
organic materials are being utilized." 
Taylor went on to say that the neces
sary biological molecules have been 

identified and have been put on silicon 
using methodologies such as molecular 
lithography and special thin-film 
technology for laying down reproduci- J 
ble protein patterns. Asked by Micro
bytes Daily which companies are de
veloping silicon/biochip computers, 
Taylor wouldn't specify, stating that the 
information is proprietary and that a 
race is on between manufacturers to 
get the first practical system to the 
marketplace. 

Among the basic biochip devices 
that have been developed are amplifi
cation and threshold switches, 
molecular diodes that use electron
transporting dyes, photomolecular 
memory arrays, and biomolecular in
terlocked electrode circuits. Once these 
devices get beyond the prototype stage, 
practical applications will include 
memory-intensive systems such as 3-D 
graphics displays, image processing 
and storage, robotics, and Al. 

PC AT in Court: Micro Helps Produce Instant_• 
Transcripts 
A Phoenix federal court is using an 
IBM PC AT to break a long-standing 
bottleneck in court procedure-the 
time it takes to get transcripts. Judge 
Roger G. Strand's courtroom now uses 
the computer to aid the court reporter 
in producing transcripts of pro
ceedings. The computer can also be 
tied to Mead Data Central's LEXIS 
database of legal decisions so lawyers 
can do legal research from their desks. 

The computer is hooked to a modi
fied stenographic machine operated by 
a court reporter. The machine's output 
is normally a long tape with words 
represented by syllable marks. The 
tapes are unreadable by nonstenog
raphers and must be transcribed with 
a typewriter or word processor. It can 
take days or weeks to produce a trial 
transcript, and such transcripts are 
vital for appeals and other pro
ceedings. 

In Strand's courtroom, the PC AT 
translates the transcript as it is created. 

The text is displayed on screens on the 
judge's bench and on the attorneys' 
tables as fast as it is typed in. This 
lets attorneys rephrase questions and 
review testimony without having to ask 
the reporter to read back the tran
script. 

"Primarily what it does is increase 
the speed and accuracy in a number of 
ways without increasing cost," Strand 
said. He added that the system could 
theoretically cut the time it takes to 
hear an appeal from weeks to hours. 
"Literally, a proceeding that took place 
on a Monday morning could be in the 
9th Circuit [Court of Appeals; the I 

court that hears appeals from Arizona] l 
by II o'clock the sameirmorning to be 
reviewed that day." 

The system was developed by Xcribe 
Corp. (Torrey Pines, CA) and was pro
vided to the court free by Xcribe and 
Mead Data Central for the test. It was 
installed by the National Shorthand 
Reporters Association. 

• );,.J ... 

NANOBVTES 
John Sculley, Apple Computer's 
chief executive, forecasts trouble 
for cloners of IBM PCs. During 
his tal at the Technologic Part
ners' forum on the 1987 outlook 
for personal computing, Sculley 
said , "There will be some pro
tected mode in lBM's future ," 
referring to a move by IBM to a 
less-open architecture for its 
microcomputers. "The companies 
that are trying to be like IBM will 
have to be JOO percent c9mpatible . 
A lot of compatibles companies 
will be squeezed out ," Sculley 
claimed .... Speaking at the same 
forum , Ed E.-;ber, Ashton-Tate's 
chaim1an, talked about Big Blue 
too. " IBM is goi ng proprietary 
first in silicon , then in com
munications, then in graphics. 
There's a big question about the 
operating system ." Esber said , 
"There will be two standards in 
personal computing, or perhaps 
three. The IBM standard , the 
Macintosh standard, and perhaps 
the Microsoft standard if IBM 
goes proprietary.". .. Several 
sources at the conference claimed 
that the protected-mode DOS in 
the works at Microsoft for the 
80286 processor is currently huge, 
with estimates ranging from 562K 
bytes to I megabyte. But another 
source disagreed, saying that ver
sions distributed so fa r have in
cluded large amounts of debugging 
code and have performed well 
nonetheles . According to th is 
source, the OS is totally new .... 
Another forum speaker, Clyde V. 
Prestowitz , a fellow of the 
Woodrow Wilson Center for 
Scholars and former counselor on 
Japan affairs to the U.S. Secretary 
of Commerce, said Japanese com
panies are rolling in cash and will 
try to buy U.S. firms that have 
strong distribution channel in thi 
country. "Takeovers will solve the 
distribution problem in the U.S. 
for the Japanese," Prestowitz 

corrrim1ed - . 
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predicted . . . . Quickview Systems 
(Los Altos, CA) has upgraded its 
Zoomracks file manager for the 
Atari ST so that it can work as a 
picture database. Zoomracks II 
can link files from DEGAS, a 
color paint program, with 
Zoomracks data. Expect an IBM 
PC version of Zoomracks this 
year, Quickview said .. .. Another 
company has decided to go with 
DDL, the document description 
language from Imagen Corp. 
(Santa Clara, CA). Imagen says 
Ventura Publisher, designed by 
Ventura Software and distributed 
by Xerox, will be available with a 
DDL driver in the first quarter of 
next year. Hewlett-Pllckard and 
Cordata have also adopted 
DDL . ... The newly formed Na
tional Association of Desktop 
Publishers (Boston) offers a 
bimonthly journal, buyer's guide, 
and discount admission to trade 
shows. Annual membership is $75, 
according to spokesperson 
Michael Mahoney, who said the 
group's purpose is to provide "a 
central source for solid informa
tion on desktop publishing." ... 
Signetics (Sunnyvale, CA) claims 
its CRT display controller chip 
set, the Bit-Mapped Alphanumeric 
Processor, supports bit-mapped 
multiple fonts at the highest text
insertion rate of any similar 
device. One chip controls access 
to display .memory, another 
manages windows-as many as 
eight-in hardware. Samples are 
expected in the second 
quarter. ... Not everyone in New 
Hampshire is a lumberjack or an 
editor at a computer magazine. 
Last year, the state led the nation 
in most electronics workers per 
1000 people. According to the 
American Electronics As- l 
sociation, 40 of every 1000 
Granite State citizens were 
employed by the electronics in
dustry. Neighbor Massachusetts 
was second (37 per 1000), and 
neighbor Vermont tied with 
California for third (23 per 1000). 

l. 

Optical Disk System Uses Erasable Metal Alloys 
for Storage Media 
An experimental read/write optical 
disk storage system under development 
at Hitachi's Thin-Film Research Center 
in Japan uses a thin-film, shape
memory metal alloy as the basis of the 
storage media. As with most optical 
disks, lasers are used to write informa
tion to the storage media, resulting in 
microscopic surface deformation on the 
disk. However, researchers have dis
covered that the shape-memory metal 
returns to its original shape when a 
higher-intensity laser beam passes over 
written-to areas. When the metal 
returns to its original shape, the data 
is, in effect, erased. 

Hitachi America officials would not 
comment on the research project. But 
engineers familiar with both laser and 
shape-metal technology indicated that 

the success of such a project is feasi
ble because of advances in vapor 
coating techniques for shape-memory 
metal alloys and the availability of 
small but powerful high-resolution 
lasers. Vapor coating enables engineers 
to deposit very thin layers of metal 
alloy onto substrate material in con
trast to the more conventional method 
of rolling metal onto a base material. 

After being formed into a particular 
shape, shape-meq10ry metals are able 
to return to their original form when 
heated above a certain temperature. 
The force generated by the isotropic 
shift of the atoms is so great that a 
square inch of alloy can move a 
50,000-pound object. Memory metal 
alloys commonly consist of nickel
titanium or copper-zinc-aluminum. 

Scientists Try Using Al to Make Money 
Scientists at the Oak Ridge National 
Laboratory in Tennessee are exploring 
the use of artificial intelligence tech
niques to help in the production of 
U.S. currency. One application is in 
the formulation of inks, where an 
expert system has been used in a 
somewhat limited sense to help in the 
mixing of ink components. 

A more important goal is to develop 
a machine-vision system for inspecting 
printed notes. The current process is 
very labor-intensive, with each note re
quiring about 2 seconds to be exam
ined by a trained worker. 

Developing a system to detect flaws 
in printed matter as complex as a cur
rency note is a formidable task. Ac
cording to Carroll Johnson, a research 
scientist at Oak Ridge, the problem is 

compounded by the fact that machines 
might recognize flaws differently than 
humans do. For example, a human 
might immediately spot a flaw in 
George Washington's nose but miss a 
flaw in one of the many scrolls on a 
one-dollar note. A computer, however, 
might do the opposite. 

The Oak Ridge group is surveying 
human inspectors to determine what 
mistakes they would mos likely catch, 
the goal being to develop a model of 
human perc¢ption. Later, a machine
vision system will be tailored to 
emulate that model. The Oak Ridge 
group hopes to have a working cur
rency-inspection system ready for the 
Bureau of Engraving by 1990. A 
similar system might also be used in 
the production of postage stamps. 

Phoneme-based Speech System Recognizes 
Thousands of Words 
Speech Systems (Tarzana, CA) has 
developed a speech-recognition device, 
called the Phonetic Engine, that differs 
from other similar systems in that it is 
based on phonemes-basic units of 
S(i)Und that are to spoken words what 
alphabetic characters are to written 
words-rather than on words or 
phrases. Current word-based systems 
are usually limited to 64 words, 
although one word-based system, from 
Kurzweil, can recognize 1000 words. 

The Phonetic Engine, however, 
reportedly recognizes 40 phonemes 

that can be combined into more than 
20,000 words. In addition, these words 
can be spoken in a natural way, 
without the speaker having to pause 
between each word. 

The Phonetic Engine turns speech 
sounds into phonetic codes that are 
transmitted through an RS-232C line 
to a host computer. In the computer, a 
program called the Phonetic Decoder 
then changes the codes into text ac
cording to a dictionary of phonetic 
codes and a set of predefined syntax 

co111i1111ed 
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DMM-300 $79.95 
3.5 DIGIT DMM I MULTITESTER 
Our best model. A highly acc:unna. full func· 
tlan DMM loaded with many extra feat..es. 
Audible continuity, capacitance, transistor, 
tamper.aure and conductance all in one hand· 
held-.T-aturaprobe. taetlalldsand 
bafterV included. 

• Bas ic DC aa:uracy: plus or minus 0 .25% 
• DC vollage: 200mv -1000v. 5 r-s 
•AC vollage: 200mv - 750v, 5 ranges 
• Resistance: 200 ohms - 20M ohms, 

6 ranges 
• AC/DC currant: 200uA - 10A, 6 ranges 
• Capacitance: 2000pf - 20uf, 3 ranges 
• Tr&nli8tor-r: hFE test, NPN, PNP 
• T emp8'8lUre tester: ()D - 2000' F 
• Conductanc:e: 200ns 
• Fully over-load plVllK:tBd 
• Input impedance: 10M ohm 

DMM·200 $49.95 
3.5 DIGIT FULL FUNCTION DMM 
High acc..acy. 20 amp currant capability and 
many range settings make this model ideal for 
serious bench or field worlc. Tiit stand for 
handa-free operation. 2000 hour battery life 
with standard 9v cell. Probes and battery 
included. 

• Basic DC acc..acy: plus or minus 0 .25% 
•DC voltage: 200mv - 1000v, 5 r-s 
• AC voltage: 200mv - 750v. 5 ranges 
• Resistance: 200 ohms - 20M ohms, 

6 ranges 
• AC/DC current: 200UA - 20A. 6 r-s 
• Fuly over-load protected 
• Input impedance: 10M ohm 
• 180 x 86 x 37mm, weighs 320 grams 

MODEL2000 $349.95 
20 MHz DUAL TRACE OSCILLOSCOPE 
Model 2000 combines useful featwes and exacting 
quality. Frequency calculation and phase measure
ment are quick and easy in the X-Y Mode. Service 
technicians will appreciate the TV Sync circuitry for 
viewing TV-V andTV-H as well as accU'ate synchroni

DMM-700 $49.95 
3.5 DIGIT AUTORANGING DMM 
Autonmge convenience orfuUy manual oper· 
ation. Selectable LO OHM mode permits 
accurate in·circuit resistance meULWements 
involving semi-conductor junctions. MEM 
mode for measuremants relative to a specific 
reading. Probes and battery included. 

• Basic DC accu-acy: plus or minus 0.5% 
• DC volt-: 200mv - 1000v. autoranging 

or 5 manual ranges 
• AC voltage: 2v - 750\I, autoranging 

o r 4 manual ranges 
• Resistance: 200ohm1 - 20M ohms. 

autoranging 
• AC/ DC c..rent: 20mA - 10A, 2 ranges 
• Fully over-load protected 
• Audible continuity tester 
• Input Impedance: 1 OM ohm 

DMM·100 $29.95 
3.5 DIGIT POOKET SIZE DMM 
Shi11-pocket portability with no compromise 
in featwes or accuracy. I.age, easy to read 
.5 " LCD dilplay. 2000 hour battery life with 
standard 9v can provides 0- two 'years of 
aver- usa. Probes and battery included. 

• Basic DC accuracv. plus or minus 0.5% 
• DC voltage: 2v - 1OOOv. 4 ranges 
• AC volt-: 200v - 750v, 2 ranges 
• Resistance: 2k ohms - 2M ohms. 4ranges 
• DC c..rent: 2mA - 2A, 4 ranges 
• Fuly over-load protected 
• Input impedance: 10M ohm 
• 130 x 75 x 2Bmm, weighs 195 grams 

• 150 x 75 x 34mm, weighs 230 grams 

DPM.. 1000 	 $54.85 

zation of the Video Signal. Blanking Pedestals. VITS 3.5 DIGIT PROBE TYPE DMM 
and Verticle/ Horizontal sync pulses. 

Autoranging. pen style design for the ultimate in portability and 
• Lab quality compensated 1 OX probes included ease of use. Custom BO pin LSI chip increases reliability. Audible 
• Built-in component tester continuity testM and data hold feature for added convenience. 
• 1101220 Volt operation 	 Case, test leads and batteries included. 
• X-V operation • Bright 5" CRT • lV Sync filter 

MODEL3500 $498.95 2 YEAR 
35 MHz DUAL TRACE OSCILLOSCOPE 
Wide bandwidth and exceptional 1 mV/ DIV sensitivity WARRANTY 
make the Model 3500 a powerful diagnostic tool for 
engineers or technicians. Delayed triggering aUows any ON ALLpor1ion of a waveform to be isolated and expanded for 
c1o- inlpoctfo11. Variable H~makes possible the 
stable viewing of compleX waveforms. MODELS 
• Lab quality compensated 1 OX probes included 
• Delayed and single sweep modes 
• Z Axis intensity modulation 
• X-V operation • Bright 5" CRT • 1V Sync filter 

• Basic DC accuracy: plus or minus 1 % 
• DC voltage: 2v - 500\I, autoranging 
• AC voltage: 2v - 500v. autoranging 
'* 	Resistance: 2k ohms - 2M ohms, 

autoranging 
• Fully over-load protected 
• Input impedance: 1 1 M ohm 
• 162 x 28 x 1 7mm, weighs 75 grams 

ORDER TOLL FREE+ JEttno~!.~~~lffil!~ 800•538•5000 

(408) 866-6200 •FAX (408) 378-8927•Telex171-110 OR VISIT OUR RETAIL STORE 

COPYRIGHT 1981 JDR MICRODEYICES 1256 SOUTH BASCOM AVE. 
Inquiry 134 THE JOR INSTRUMENTS LOGO IS A AE.GISTEIEil TRADEMARK OF JDR M1CRODEVICES. 

JDA INSTRUMENTS IS ATAADEM'ARI( OF JOA MICAODEVICES. 	 SAN JOSE, CA. (408) 947-8881 
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structures. The company calls its 
system Empirical Artificial In
telligence. The system creates a 
speech-discrimination model based on 
a series of interconnected expert 
systems. 

Although the system has some 
speaker-independent capabilities, it 
works best after it has been trained to 
recognize a particular user's speech; 
the user reads to the machine a sample 
of "phoneme-rich" sentences, which 

takes approximately 20 minutes. In a 
demonstration, a company represen
tative read a preselected paragraph of 
text. The system took about two 
minutes to decode approximately one 
minute of speech. 

The Phonetic Engine consists of two 
printed circuit boards housed in a 
small box that is connected to a host 
computer with a serial cable. Voice is 
input to the Engine through a tele
phone-style handset. 

The Phonetic Decoder software is 
written in C and currently runs on a 
Sun desktop computer. The Phonetic 
Engine comes in two configurations. A 
development system, called \he DSlOO, 
is available immediately for $52,000; 
the PE200, an end-user system, should 
be available next spring for $5000. The 
company wants to install the Engine on 
two IBM PC expansion boards and 
port the Decoder software to the PC as 
well. 

At Supercomputer Center, Mac-to-Cray Connection Aids Researchers; 
Prodigy Boosts Macintosh 
The San Diego Supercomputer Center 
(SDSC) is testing a micro-to-main
frame link that involves a Cray super
computer and "supercharged" Apple 
Macintosh workstations. More than 
one thousand researchers around the 
country currently tie into the center's 
Cray X-MP/48 to solve extraordinarily 
complex problems, such as designing 
the hypersonic jet that might someday 
zip from New York City to Tokyo in 
less than three hours. 

SDSC is experimenting with two 
Macintosh-based Prodigy 4 systems 
from Levco (San Diego, CA) and plans 
to buy more. The $7000 Prodigy 4 has 
a 16-MHz 68020, 68881 numeric co
processor, 4 megabytes of RAM, and 
an SCSI interfarn. Curt Johnson, 
Levco's president, claimed that pro
grams on the Mac Plus run 4 to 10 
times faster with the Prodigy 4 in
stalled, while programs optimized for 
the 68881 (using Apple-standard 
floating-point SANE routines) can run 

as much as 100 times faster. 
One of the primary functions of 

SDSC's Cray is to generate graphics 
from engineering and scientific data. 
"The Macintosh would be ideal for 
viewing and accessing that graphic 
data," said Serge Polevitzky, manager 
of peripheral systems at SDSC, "but 
it's limited by its 8-MHz 68000 CPU 
to a 320K-bytes-per-second data-trans
fer rate," compared to 10 megabits per 
second available from VAX computers 
via Ethernet. 

"The idea behind using the Prodigy 
is that it gives us an idea of what the 
next generation of Macintosh will be 
like so we can plan for it," Polevitzky 
told Microbytes Daily. 

SDSC researchers are already using 
83 Macintosh Plus computers as 
"user-friendly shells" to the Cray and 
VAXes, Polevitzky said. He foresees 
the Cray generating animated se
quences of 30 frames per second that 
can then be interactively edited at one 

of the Levco stations or on a future 
Mac. "Right now, the Cray could 
crank all night on a given set of 
graphics output and upload to the 
Mac" and play back the different 
screens one at a time to provide a 
sense of motion, Polevitzky explained. 
"But you couldn't move the mouse and 
get a different view to see, for exam
ple, different parts of molecules moved 
around or rotated." Polevitzky said he 
hopes to have a shared editor that can 
run on both the Cray and the Mac to 
speed effective data transfer up to ten 
times by communicating only changes 
to the image. This would enable 
researchers to manipulate a model of a 
molecule and play "what if' games 
with an equation in a window. 

"We see the Prodigy 4 as a window 
to the future," Polevitzky said. "We 
want to 'Crayize' researchers and com
puter scientists and get them thinking 
big. It's essential if the U.S. is going 
to maintain its lead in science." 

Doctors Using Prolog Program to Diagnose Heart Attacks 
Researchers at the Medical College of 
Ohio (Toledo, OH) are developing an 
expert system written in Borland Inter
national's Turbo Prolog to help 
emergency room doctors determine if 
patients have indeed suffered heart at
tacks. The expert program, part of a 
system called Expert Scene Segmenta
tion, evaluates data collected by ultra
sound scanners. 

To determine if an attack has oc
curred, image data of the patient's 
heart is gathered using a Hewlett
Packard ultrasound scanner. That data 
is then sent to a computer that uses 

morphology algorithms (written in C) 
for analysis. This analysis defines the 
location of the heart's wall based on its 
"shape" in the image and defines a 
series of "edge" points that may or 
may not represent the wall. Due to the 
nature of ultrasonic imaging, some 
points may not actually represent the 
heart wall. 

The data is then sent to an IBM PC 
AT running a 500-line 47-clause Turbo 
Prolog program that evaluates each 
edge point and decides if everything 
about the point agrees with the pro
gram's knowledge of both ultrasound 

and heart-wall geometry. 
The program then selects 360 points 

that define the heart wall and discards 
those that do not. An output image, 
which consists of those points that 
have been retained, is generated and 
sent to a computer that analyzes mo
tion and plots how each segment of the 
wall moves throughout the cardiac 
cycle. It then compares the resultant 
motion to known motion patterns, 
using pattern-recognition techniques, 
and produces a report the doctor uses 
to evaluate the functional state of the 
heart. 

TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep 
track of innovative uses of that technology. If you know of advances or projects that . involve research relevant to microcom
puting and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on 
BIX to Microbytes, or write to us at One.Phoenix Mill Lane, Peterborough, NH 03458. 
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INTRODUCING THE A*STAR II™ 

We're having a party! It's a going 

away party. And, it's for IBM. But, 
shhhhh! Don't tell them. We want it 
to be a surprise! 

Why a party? Well, it's because 
we've been told that more than a few 
of IBMs customers have been "going 
away" ever since we introduced our 
A*Star"' PC/AT compatible micro
computer. Now that we've announced 
our new A*Star II, we figure a lot 
more of their customers will be going 
away. That's because the A*Star II 
is the only "network ready" PC/AT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because it's 
available in a super selection of 
models starting at only $995! 

The A*Star II is not just another 
clone, it's better. .. much better! Not 
only is it faster and more powerful 

than IBM's model, it's also incredibly less 
expensive. Better yet, the A*Star II 
is built and backed by Wells American 
a company that's been making micro
computers longer than IBM. (We bet 
that surprises even you!) Plus, the 
A*Star II is serviced nationwide by RCA 
Corporation - one of the world's largest 
and most respected consumer elec.-on
ics firms. And if that's not enough, 
every unit includes free schematics 
and a money back guarantee! 

If you'd like to be a part of our 
IBM going away party, clip and 
return the coupon or call us at the 
number below. But don't tell IBM! If 
they find out how many of their cus
tomers are going away, they might 
just go away themselves! Of course, 
that would be okay with us. We 
never really invited them anyway! 

r - - - - - - - - - - - - - - - -. 
APC/AT FOR ONLY $995? 1 

.WHAT AREASON TO CELEBRATE! : 
Special Introductory Offer: Order now 1
and receive a $395 option - absolutely 
FREE! Limit one per customer. Hurry! Q 
This offer and quantities are limited. di) 
N ame: _ _ ___ ____ _ _ 

Company: __________ 

Phone: _ _________ 

Address: __________ 

City: __________ _ 

Stat.e:______ Zip: ___ 

• Wells American 
ou011::io-1ouO•TWX 510-601-2645 

Sunset Boulevard •West Columbia, SC 29169 

L---------------~ 
Corporate Headquarters: 3243 Sunset Boulevard• West Columbia, South Carolina 29169•803/796-7800•1WX 510-601-2645 

IBM. Personal Computer AT and AT ate trademarks ol International Business Machines. 
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"Rampage• With 2 Megabytes Of 
Memory Is The Perfect Addition 
To Our Installed Base Of PC/XTs. 

For years we've equipped 
all of our PCs with AST products, 
like SixPakPlus~ But, Debbie 
... here in accounting ... needed 
more than 640K for her Lotus"' 
1-2-3" expanded memory 
spreadsheet. She suggested an 

"With SixPakPremium/EGA We Have a Versatile, 
Multifunction/Memory/Graphics Solution In A 
Single Slot. 

MeetTony. our Financial Otllcer. He uses 
expanded memory for large spreadsheets, a parallel 
port for his printer, a serial port for a mouse and 
EGA capabilities for eye dazzling color graphics. 

His XT is equippedwith SixPakPremium/EGA. 
It delivers all the features ofSixPakPremium with 
complete graphics capabilities-on a single board. 
And it's compatible with popular monochrome, 
color and enhanced color displays. 

Tony has talked about his 
graphics capabilities so much 

AST Rampage board with two megabytes 
of expanded memory. 

We bought her the Rampage and the 
results were incredible. Now; Debbie is 

able to fully use her expanded 
memory applications. 

Debbie has been promoted . 
And now all of our older PCs 
and XTs have Rampage boards!" 

Ser 

In 
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"ForNew PC/XTs, SixPakPremium one megabyte ofmemory now, as he develops his 
skills and projects, he'll be able to add a second 

™ 

Gives Us The Right Combination 
Of Multifunction Features and megabyte ofmemory to the 
Expanded Memory In A Single Slot. SixPakPremium board.There's 

Today is Jim's first day His new also a serial port, parallel 
PC XT is equipped with AST's port and battery-backed 
SixPakllremium. Itgives him all clock/calendar. 
the features ofa SixPakPlus and Jim represents a new 
Rampage-combined into a generation in the company 
single slot. So does SixPakPremium. 

EventhoughJim only needs They're the future'.' 

that now other deparknents are requesting 
SixPakPremium/EGA ... Engineering, Sales, even 
Advertising. 

We trust Tony to know finances. 
And he's found us a bargain in 

"How \Ve Increased Our 
ProductivityWith 

The ASfPremiwn Series! 
To take full advantage 

ofexpanded memory, 
AST includes an operat

ing environment soft
ware package with 

every Premium Series 
board. With itJim, 
Debbie andTony 

can load applications 
into memory once in the 

morning.Then they're able to 
move instantly between the appli

cations and even execute multiple 

dBASEIII®file, calculate a Lotus 1-2-3 

SixPakPremium/EGA'.' 

tasks atthe same time. 
For example, they can sort a 

spreadsheet and edit a WordStar"' document all at the 
same time ... on the same PC'.' 

Tu Learn More Call ASf Tuday at (714) 
863-1480. Or send the coupan to AST Research, Inc., 
2121 Alton Avenue, Irvine California 92714-4 922, 
Attn:M.C. 
AST markets products worldwide-ill Europe call: 4415684350; in /ht· Far East call: 852 
0499 9113; i11 Cmtruia ct1l/4J6 826 7514.ASI the AST lof,o, Rampaf!,Ct11td Si.\PakPlus rt.'/!,iSIL'rt'd 

tnidcmarks and Pn:mium Series and SixPttkPremium tmdcmarks ofAST Research, Inc. Lotus 
and 1-2-3 regirtcn~d lr11dcmarks of Lotus Dl'vdopmcnt Cmp. dHASE Ill n.·,t,•iskn:d trademark 
ofAslrton-Tt1tc. WordStar n:giJlcred trademark ofMicml'm lntcnia/irmal. Copyright © 1986 

AST Research. lnc. All nf.Jits reserved. 

YES! Send me more information today on AST's Premium Series. 

Name 

Title 

Company 

Address 

Cily/S1a1eTLip 

lelephonel 

Send to: AST Research, Inc., 2121 Alton Avenue. 
Irvine. California 92714-4922, Attn: M. C. 
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LETTERS 


Able, Not Willing 
I have read with interest Paul Walton's ar
ticle "The State of Soviet Microelec
tronics" (November 1986 BYTE). I feel 
entitled to a few comments, as I am per
sonally experienced in this subject. 

I am a political refugee from communist 
Poland, a naturalized U.S. citizen, an elec
tronics engineer, and a manufacturer/ex
porter of computerized medical equipment 
to over 50 countries, including the 
U.S.S.R. Additionally, to my credits I have 
recently added 16 months' experience 
dealing with the U.S. Export Administra
tion's variety of agencies, including the 
famous "Exodus," the U.S. Customs' 
high-tech counterespionage arm. 

I am also under criminal investigation 
by the Federal Grand Jury for shipping to 
the Soviet Union for medical exhibition 
a Rat Respiration Monitor, which uses as 
a controller a Taiwanese IBM PC clone, 
(no hard disk, no color, 128K bytes of 
memory). Apparently the feds object to 
the shipping of a PC without an export 
license. 

While I wholeheartedly agree that the 
technology to manufacture computers 
should be restricted, paranoia about ex
port licenses for every PC is not justified. 
In every issue of Polish Warsaw Daily are 
multiple classified ads selling IBM PC/ 
XT/ATs with a variety of peripherals. IBM 
maintains its offices in every communist 
country and is quoting and selling all 
models of the PC/XT/AT with short 
delivery times plus about 100 development 
programs, assemblers, compilers, etc. 
Companies from Taiwan and Hong Kong 
are offering to Soviet Bloc customers 
everything that is available in the U.S., 
with n_o restrictions, at prices even lower 
than those in the U.S. Our Western allies 
take convenient and lenient interpretation 
of COCOM (NAlD Coordinating Com
mittee) agreements and pay only formal 
attention to the export controls on any 
kind of personal computer made either in 
the U.S. or locally (i.e., in Italy by Olivetti 
or in Sweden by Ericsson, not to mention 
Japan). 

Bulgarians, staunch Soviet allies, are 
assembling IBM PC XT clones with high
resolution monitor, hard disk, etc., from 
Taiwanese, Soviet, and Japanese com
ponents and are ready to sell them to 
anybody in the East or West. In fact, to 
prove my point and to defend myself from 
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absurd U.S. Customs' accusations of be
ing a " Soviet high-tech spy," I have im
ported one. It runs all IBM PC software 
as well or better than the original IBM PC 
XT. 

The Department of Commerce has 
since purchased this Bulgarian " marvel" 
from me. In the meantime, ·American ex
porters are waiting three to six months for 
export licenses for products that are 
available at a moment's notice to Soviets 
from other countries. The only limitation 
for Soviets in obtaining a sufficient 
number of PCs is not the U.S. export con
trols, but the Soviets' lack of hard currency 
and ideological restraints. They are hesi
tant to allow PCs to fall into the hands of 
millions of Soviet citizens. 

In fact, as Mr. Walton briefly alluded, 
current export controls may be very 
beneficial to the Soviet Union in the long 
run. Soviets will start to rely more on their 
own research and development rather than 
copying Western products. It is obvious 
to anyone who has anything to do with 
new products development that the best 
defense in competition is to keep our own 
research and development efforts high and 
our economy vital and uncomplicated. No 
company or country can prosper for long 
by picking someone else's brains. 

If we will apply cumbersome licensing 
bureaucracy to every IBM PC clone sent, 
not only to the Soviet Union, but to 
Taiwan or South Korea, as current export 
regulations require, then we will slow 
down our own economy to the point where 
it will be similar to that of the Soviet 
Union. The Soviets will win the tech
nological competition without moving any 
faster. They will also live in a country with 
civil liberties similar to American ones 
where anyone can be labeled (by the 
federal Exodus agents) a spy, threatened 
with 5 or IO years in prison, have his prop
erty confiscated at whim, etc. This 
scenario is not a dreadful nightmare of the 
American future, it has already happened 
to me here in the United States. 

Ironically, Pentagon hard-liners on com
puter exports have full support of their 
counterparts in the Soviet Bloc. Here is 
a translation of a recent statement made 
by Polish General Wojtasik, head of the 
department of propaganda and public rela
tions of the communist Polish Peoples' 
Army: 

"The tendency in the mass proliferation 

of (micro) computers is creating a varie
ty of ideological endangerments (to the 
communistic system)." 

" . . . Some programmers, under the in
spiration of Western centers of ideological 
subversion are creating programs that help 
to form (in Polish people) anti-com
munistic political consciousness." 

General Wojtasik is apparently not fully 
aware that he has full support. in another 
(similar) professional organization on the 
other side of the Iron Curtain, located in 
Washington, D.C. Apparently, great minds 
always think alike. 

Anyone who would like to know more 
about my experience with the Exodus 
superscope may call or write. Please be 
aware that my phone may be tapped and 
my mail may be monitored . 

Jan Czekajewski 
Columbus Instruments 
950 North Hague Ave. 
Columbus, OH 43204 

(614) 488-6176 

I have no quarrel with Paul Walton's facts, 
but I am startled by a matter of interpreta
tion. My perception of the Soviets is 
based, not on direct experience, but on 
contact with the expatriate community 
while I studied the Russian language. 

Mr. Walton seems to take the use of per
sonal computers as an indicator of the 
level of microelectronic technology. I sub
mit that these may be linked in our 
economic system, but not in the Soviets'. 
They seek to gain the most effective 
workstations possible for their loyal 
workers doing authorized work, while ab
solutely preventing the personal use of 
computers. 

At present, those Soviet citizens who 
wish to circulate information not approved 
by the government (which controls all the 
printing presses) must type individual 

co/l/i11ued 

LETIERS POLICY: 70 be co11sideredfor pub
/icatio11, a /el/er must be ryped double-spaced 
011 011e side ofthe paper a11d must i11c/ude your 
11ame a11d address. Comme/l/s a11d ideas 
should be expressed as clearly a11d co11cisely 
as possible. Lis1i11gs a11d tables nmy be primed 
a/011g with a /el/er if they are shon and legible. 

Because BYTE receives l11111dreds of/el/ers 
each molllh, 1101 all ofthem ca11 be published. 
Leuers will 1101 be returned to awhors. 
Ge11erally, it takes four molllhs from the time 
BYTE receives a lerter 11111il ii is published. 
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We live in an age of efficiency. People want the best possible performance, the highest return on investment . 
that extra ounce of speed . Modula-2 is the language that embodies that philosophy.Pecan's Modula-2 is the 
implementation that best expresses that philosophy. With Pecan's professional Modula-2 you can write 
fast, efficient. reliable and maintainable code. 
STATE OF THE ART: This elegant language incorporates the best features of Pascal. In addition, it 
includes standard extensions for real-time programming, the module concept, improved syntax and facili
ties for multiprocessing and low-level machine access. Modula-2 is suitable for programming entire 
computer systems, from high-level machine independent application programs to machine-specific soft
ware such as device drivers. 
COMPLETE: Pecan includes the Power System, acomplete, integrated development environment, along 
with every Modula-2 compiler. You ~et a text editor. file handling utilities, library. print and file transfer 
utilities, in every package. And a wide variety of additional integrated program development aids are 
available. These include the languages UCSD Pascal, FORTRAN-77, BASIC and Assembler, so you can 
construct your application using modules written in your choice of languages. 
POWERFUL: The Power System utilizes a system of fast on-screen menus so you need not learn 
cumbersome command structures. The sophislicated compiler/editor interface permits you to automati
cally correct errors as they are detected or log errors for unattended compilation. The editor itself supports 
editing of multiple files, dynamic function keys and virtual memory editing. 
Astandard set of utility modules form an integral part of Pecan's Modula-2 implementation These powerful 
modules provide facilities for input and output, random a.ccess files , disk directory operations, console I/O, 
storage management, program execution and process scheduling . A utility library contains modules for 
mathematical functions, decimal arithmetic. strings and data conversion. And the language itself supports 
opaque types, procedure variables , a transparent WORD type, an address function and interrupt -driven 
multitasking. 
PORT ABLE: Portability is the hallmark of the Power System and Modula-2. The Power System is 
available on more machines than any other environment . This means rhat programmer teams working 
on diverse machines will not have to learn multiple development environments. Moreover, applications 
developed under the Power System are themselves portable to the same wide variety of machines. 

PECAN'S MODULA-2 FEATURES: 
• Fast compilation • Native code • Separate compilation of modules • Comprehensive module library 

• lntegratability with UCSO Pascal, FDRTRAN-77, BASIC and Assembler• Extended precision arithmetic 
• Dynamic memory management • Multitasking • 8087 and BCD support (PC's and compatibles) • 1/0 redirection 

Modula-2 with the Power System environment Only $99.95 
For PC-DOS, MS-DOS, Amiga, Atari ST , Macintosh, Apple II (including new Apple II gs! ), Rainbow, Tandy, 
Stride, as well as most popular 8/16/32 bit systems. Also available for VAX. UNIX. PDP-11 OS 's and others. 

Order additional languages! Your choice of UCSD Pascal, FORTRAN-77, BASIC or Assembler for only $79.95 
with your purchase of Modula-2. 

BUY TWO ADDITIONAL LANGUAGES AND GET ANOTHER LANGUAGE FREEi 
To custom-tailor software, PECAN offers such programming tools as: 
SYMBOLIC DEBUGGER . .................... S59.95 CONFIGURATION TOOLS ........ .. ... ...... S39.95 
PROGRAM ANALYSIS TOOL KIT . ............. S59.95 DISK RECOVERY TOOL KIT ......... . ....... S39.95 
APPLICATION SERVICES INTERFACE . . .... ... S59.95 PRINT SPOOLER .......................... S39.95 

ORDER MDOULA-2 AND ALL SIX UTILITIES AND PAY DNL YS199.95 FDR ATOTAL SAVINGS OF $100. 
Write for a complete list of our other development aids. 

ATTENTION CORPORATIONS: Ask about our training seminars: 
SCHOOLS: Special educational discounts. 
NOT COPY PROTECTED ......-·TldMail your check or money order lo: 
Pecan Software Systems. Inc. ...,....EC
1410 391h Streel The UCSD Pascal Company Brooklyn, New York 1121 B 

IH0f~Nx3~i0MeER: 494.0910 creditc~fr~a~r~~;~ 1 ·800-63-PECAN 
CompuServe ID: 76703, 500 Inquiry 211 (NYS) 1-800-45-PECAN 
Please add $4.50 lor sh1p.pmQ with in the US. Foreign orders add SIS.DO and make payment by bank draft payable in US dollars 
on a US bank. New York State residents add appropriate sales tax . 
UCSD Pascal is a trademark of the Regents of the University of California 

LETTERS 

copies one at a time. This is called 
samizdat (self-publishing). Access to 
photocopier machines is rigidly con
trolled. Computers that don't generate 
Cyrillic characters and word processors 
that run in English are additional as
surance that if someone did get access to 
a computer, it wouldn't be much good for 
printing or duplicating information for use 
by the general population. 

I can imagine very few things more 
destructive of government control of in
formation flow than having a million sta
tions equivalent to our Commodore 64, 
randomly distributed to private citizens, 
with perhaps a thousand in activist hands. 
Even a lowly Commodore 1541 disk drive 
can duplicate a 160-kilocharacter disk in 
four or five minutes. The liberating effect 
of not having to individually enter every 
character every time information is to be 
shared should dramatically increase the 
flow of information. 

Information distributed in our society 
is mainly on paper rather than magnetic 
media for reasons of cost-effectiveness: 
The message gets to more people per 
dollar. The bottleneck of samizdat is not 
money, but time. If the computers were 
available at any cost, it would be more ef
fective to invest the hours now being spent 
in repetitive typing into earning cash to 
get a computer, no matter how long it 
took. 

If I were circulating information the 
government didn't like in the Soviet Bloc, 
I would have little interest in a modem
too easily monitored. But there is a brisk 
underground trade in audio cassettes of 
Western music. Can you imagine the head
aches (literal and figurative) for security 
agents if text files were transported by 
overwriting binary onto one channel in the 
middle of a stereo cassette of heavy metal 
music? One would hope it would be less 
risky to carry such a cassette than a disk, 
let alone a compromising manuscript. 

At any rate, I wouldn't take the Soviets' 
retarded state of personal computing as an 
indicator of their capability in any field 
they want to develop. 

Harry R. Meyer 
San Diego, C4. 

Good Enough for Me 

I was interested in your preview of the 

Apple IIGS (October 1986); not neces

sarily the machine itself, but in your in

cidental comments. 


The fact that Apple has chosen a "con
ventional" design for its GS says more 
about the state of the marketplace than 
about the state of Apple's technology. Is 
the machine "weighted down" by its 
"venerable and outdated" architecture? 
Really? 

continued 
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The one videodisc ~er 


that won'tbox you in. 

The Sony LDP-2000. The one and only 

videodisc player with the total flexibility you've 
been looking for. All other videodisc players limit 
your ability to expand. What you see is what you 
get. But the Sony LDP-2000 is amazingly 
expandable. 

The LDP-2000 is the foundation of the Sony 
IntelligentVideorM System. It enables you to 
choose from five configurations to fit your applica
tion. And when your needs change, simply add the 
boards you need internally: The footprint always 
stays the same. 

The LDP-2000 will work with any computer. It 
has two external interfaces: an RS-232C and an 
optional IEEE-488 parallel interface for high-speed 
digital data transmission. It can also control up to 14 
players through one communication bus. 

You can take the LDP-2000 anywhere with 
confidence because of its Automatic Optical Block 

© 1986 Sony Corpora lion o f Amer ica. Sony and l ntell1gent Video are trademarks of Sony_ 
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Lock-turn off the power and the optical block 
locks, eliminating potential damage in shipment. 

Then theres the Still Frame Audio capability, 
for over 15 hours of compressed digital audio per 
videodisc side. The LDP-2000 also decodes up to 
221 megabytes of digital data from the videodisc, 
making it a data disk and videodisc in one. 

And the LDP-20008 access speed is really 
impressive: under 1. 5 seconds from frame 1 to frame 
54,000. 

Of course, the LDP-2000 is an integral part of 
the Sony View System, the only totally integrated 
intelligent video system. 

But if all you need now is a videodisc player, 
remember Sony's is the only one that won't box 
you in. 

For more information or to arrange a demon
stration, write to: Sony Information Center, Dept. A, 
PO Box 6185, Union, NJ 07083. SQNY: 

VIDEO COMMUNICATIONS 
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Glitch patrol 

for your 

IEEE-488. 


The National Instruments Bus 
Analyzer/Monitor lets you per
form high-level bus monitoring 

and analysis on any IBM-PC or com
patible. It can store data in memory for 
later analysis, or provide real-time con
dition information for early warning of 
system glitches. 

., -.~;::..-, .. 
• - •. l. I , , I--- 


I 
.- . 
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~-

You can also use our Analyzer to run 
user-defined files of commands and 
data in order to prototype and debug 
GPIB systems. It comes as a single 
plug-in circuit card. and allows the PC 
to maintain its standard functioning. 

For more information. call 
1-800/531-4742 

~'7' NATIONAL 

-

~ 
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It appears to me that the problems in 
the microcomputer industry have more to 
fo with the attitude that change is essen
tial than with any other cause. This 
especially applies to the "home" side of 
the industry, where consumers must spend 
their own hard-earned money. 

Most magazines, your own included, 
tend to criticize a manufacturer for not in 
stalling the latest, up-to-the-second chunk 
of hard stuff inside its GFRgLBx micro 
(love all those consonants!). Most manu
facturers are more than happy to provide 
ever-new incompatible GFRgLBxes in the 
hope that hardware-hungry consumers 
will replace last month's $5000 item with 
this month's $6000 item, while having to 
"upgrade" with new versions of software 
they already have! But who has the dough 
for this kind of game? 

In that kind of market, software cannot 
keep up. And software is what computers 
are really all about. That is, what they do 
must be more important than what they 
are. 

Do you care, for instance, how your 
vacuum cleaner works, or just that it does 
its job? And would you buy a new vacuum 
cleaner solely because it has a new alloy 
in its motor, even if your current one is 
still working properly? And would you 
buy a vacuum cleaner that can also strip 
the old varnish from hardwood floors if 
your plywood floors are covered with 
carpet? Similarly, what user really cares 
that his microprocessor only has a 16-bit
wide data bus and the current latest is 73? 

Hey, don't get me wrong; I like com
puters for what they are. I get a big thrill 
if I can make my disk drives read a chunk 
ofdata a quarter of a second faster. (Jeez, 
now I've got the time I need to conquer 
Europe!) I would love to be able to insert 
a whole meg of RAM into my computers, 
even though I could never use it all (if I 
could do it for free). But in the end, I have 
to use my "obsolete" machines, and since 
they do their jobs satisfactorily, I don't in
tend to buy more plastic. 

Getting back to Apples: The attempt to 
make the new machine compatible with 
earlier Ils shows that the company is sen
sitive to the needs of the user, as opposed 
to the desires of the "buff." Ifl were look
ing for my first computer, I would want 
to know that it could run readily available, 
tested software. Furthermore, if I did not 
intend to become a computer hobbyist, I 
wouldn't care how it accomplished what 
it did. 

You say that the GS will "ironically" 
suffer from the traditional lack of software 
upon its introduction. At least the con
sumer will be able to tap the vast market 
of existing Apple II software while waiting 
for the fancy new stuff and still be able 
to look forward to making the new features 

sing when machine-specific software 
finally arrives. That's a lot more than can 
be said for recent releases from other 
companies. 

On the other hand, I agree that the II 
would suffice for most home and school 
users at a lower cost, and for that reason 
it will likely continue to be a mainstay. 
This doesn't show any weakness on 
Apple's part, but rather the strength of its 
original design and its adequacy for the 
majority of users at whom it is aimed. If 
Apple were to reduce its II prices further, 
it could knock a lot of the newer, "unob
solete," and flashier machines out of the 
water. Bundle it with software, a color 
monitor and disk drive, charge a reason
able price, then watch. 

To sum up, I have this ugly feeling that 
the industry is headed for a bad fall if it 
expects the consumer will forever be com
pelled to spend salaries or profits on so
called high-technology upgrades or expen
sive, overengineered first machines. The 
companies that last will (like Apple and 
IBM) continue to provide machines that 
are reliable and offer a large and varied 
software base. Some decline is to be ex
pected anyway, since computers don't 
wear out like cars and the market is only 
so big. 

Please be aware that I am not an 
apologist for Apple; they can look after 
themselves. I don't even own any Apple 
products. (I'm an Acorn user and edit an 
Acorn newsletter.) What I am is a com
puter user who wonders what all the yell
ing about technology is accomplishing. I 
use my camera to photograph, my car to 
drive, and my computers to compute. 
What else really matters? 

John Lasruk 
Toronto, Ontario, Canada 

More on Pan-Reif 
In connection with the Pan-Reif iterative 
method of matrix inversion treated in your 
"number crunching" issue (April 1986), 
an important variant due to Alan Mackay 
of the University of London (Practical 
Computing, September 1981) might in
terest the analysts among your readers. 

To possess a conventional "inverse," a 
matrix must be square; but Mackay pro
poses an m xn "generalized inverse" 
B(m,n) of the n xm rectangular matrix 
A(n,m), defined by an iteration B. - B, 
k = 1,2, ... If I denotes the unit matrix, 
the iteration is either 

B.+,(m,n) = 	 B.(m,n) X [2xl(n,n) 

-A(n,m)xB.(m,n)] 


or 

B.+,(m,n) = [2 x l(m,m)-B.(m,n) 
xA(n,m)] xB.(m ,n), 

co11ti1111ed 



0 RCHID'S JET386™: 

POWER FOR THE FUTURE NOW 


Jet 386 is the Ultimate Accelerator Upgrade for Your AT 


Norton SI 13 

5.7 

1.0 

IBM XT IBM AT JET 386 

Building for the Future 

45365 Northport Loop West 
Fremont, CA 94538 
415/490-8586 Tix: 709289 

Announcing an end to obsolescence. 
Orchid Technology's Jet 386'" accel
erator card extends the life of your 
computer investment into the 1990s
it puts power in your AT that you 
won't outgrow. 

Three Times Faster 
than an AT 

It's up to three times faster than an 
AT depending on the application, and 
speed is just one benefit. Unequalled 
compatibility and provisions for 
upcoming 386 software mean your 
Jet 386 will handle whatever the future 
has in store: CAD, spreadsheets, 
networking ... 

Inquiry 191 for End-Users. 

Inquiry 192 for DEALERS ONLY. 


Easy Upgrade 
Easy to use, there's nothing new 

to learn and no new programs to buy. 
At 25~o of the cost of buying a new 386 
PC, it's easy on your pocketbook, too. 

From the People 
Who Started It All 

Orchid combined 80386 power with 
the technology perfected for the XT in 
the TinyTurbo and PCturbo 286e. Like 
these critically acclaimed accelerators, 
Jet 386 is built for lasting value. 

Call Orchid to find out how you can 
experience the future today. And ask 
how Orchid can modernize your 
whole office with turbos, graphics, 
networking, and multifunction 
products. 

Jet 386, PCturbo '286e and TinyTurbo 2.86 are tradl·marks of Orchid Technology. All otlwr products named arc 
trademarks of their manufacturers. 
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the first (right inverse) being computa· 
tionally more efficient for the case m >n 
and the second (left inverse) for n >m. 
Iteration may be halted when the trace 
(sum of diagonal elements) of the product 
matrix AxB. or BkxA in the square 
bracket ceases to increase. For an initial 
value, Mackay uses B(m,n) = kXA(m,n), 
where !/k is the sum of absolute values 
of all entries of the product matrix of 
A(n,m) and its transpose A(m,n). 

Though slower than Pan-Reif, the 
Mackay iteration possesses even more 
remarkable stability properties, inasmuch 

as it converges regardless of whether the 
system of linear equations to which it cor
responds is over- or underdetermined, and 
it shows excellent tolerance for redundan
cy of those equations, singularity of A, etc. 
If n represents the number of equations, 
input data, or linear constraints and m 
represents the number of unknowns or ad
justable constants, either of the above 
iterations generally converges to a "best 
approximate" inverse matrix, whether 
n >m, n = m, or n<m. These properties 
make it of interest for small as well as 
large matrix inversions. (Pan-Reif itera-

FoxBASE wins the dBASE race! 

6.43 times faster than dBASE mPLUS 

New FoxBASE+ sweeps the field: runs 2.26 times 
faster than Clipper, 6.69 limes faster than dBCOMPILER, 
and 10.86 limes faster than dBMAN! And FoxBASE 
compiles programs up lo 60 limes faster than other 
compilers. 

The others aren't even close.I 

New FoxBASE+ is totally compatible with dBASE 111 PLUS 
as is original FoxBASE with dBASE II. No changes in 
your present programs, databases, screens, or reports! 

Though FoxBASE is a super-fast compiler, it offers the 
familiar, user-friendly interactive features of dBASE and 
the full power of "dot prompt" mode plus many signif
icant enhancements. 

FoxBASE is available in single and 

Best of all, FoxBASE is economical. Single-user FoxBASE 
costs just $395, multi-user FoxBASE $595** -no mailer 
how many workstations you have. 

So call (419) 874-0162 now, and ask for a copy of our 
detailed benchmarks. After all . . . 

othing RunsLike a Fox. 

FOXBASF ~ 
Fox Software 
27 475 Holiday Lane. Perrysburg, OH 43551 
(419) 874-0162 Telex: 6503040827 

tions are ofpractical interest only for large 
matrices.) In the overdetermined case 
(n >m) , the approximation is best in the 
least-squares sense; so, \east-squares fit
ting is accomplished automatically. In the 
n < m case, even more remarkably, the 
process assigns best-available values to all 
unknowns, furnishing a full solution set 
of m smallest (otherwise nonunique) 
numbers consistent with the (inadequate) 
input data. The importance of such a 
capacity for stable control (e.g. , of robots 
operating in uncertain, off-design, or data
impoverished environments) is apparent. 
Mackay's generalized inversion concept 
should prove to be of broader interest in 
mathematics. 

Thomas E. Phipps Jr. 
Urbana, IL 

Teachers'BBS 
I am a teacher who, over the past two 
years, has gotten into using computers; not 
because I wanted to but because I needed 
computers in order to do my work as an 
educational program evaluator. In doing 
this, one of the areas that I have been in
terested in is telecommunications. Thus, 
I have spent a lot of time on local and 
sometimes far-remote bulletin board sys
tems and I have found out that most of 
these systems carry the same kinds of pro
grams and educational administration and 
evaluation. 

Since it is evident that there are no 
bulletin-board systems for educators to ex
change ideas on issues, nor to exchange 
applications which they have developed 
for program evaluation and administra
tion, nor to learn about others' "impres
sions" on instructional software, I am set
ting one up for this purpose. 

I would appreciate it if you would in
form your readers about this service. I 
would also appreciate any comments or 
ideas you or they may have on making this 
BBS useful to educators. If anyone has any 
questions or would like to discuss this fur
ther, please leave me a message on the 
BBS at (616) 754-3077. 

Marianne C. McFall 
Greenville, Ml 

The Cowboy Did It 
I have just read the Mathematical Recrea
tions article entitled "Paradoxes of Prob
ability" by Robert T. Kurosaka (Nov
ember 1986). I draw your attention to the 
last part of the article, "Poker Chal
lenge." 

Mr. Kurosaka must be fairly young; I 
would guess under 30. Were he older, he 
might remember a TV show popular in the 
late 1950s called "Maverick," in which 
this hustle was illustrated. 

Bart Maverick was a member of the jury 
comi1111ed 

multi-user versions for MS-DOS, 
XENIX, UNIX, many net

works, and other envi
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Ten Good Reasons to Buy 
an Amazing Things TM Model 
"A" Series TM Modem 

I. Amazing Things Modems Provide Access to 
a Wealth of Information through Data
bases. 
You can access over 2,500 informational databases with 
an Amazing Things Modem. Research topics from astro
logy to zoology, stock quotes, news, weather, sports, 
legal references, medical information and more. 

2. Amazing Things Modems Network. 
Connect your personal computer to any other personal 
computer in your office or in the world. 

3. 	You can Telecommute with Amazing 
Things Modems. 
Work at home and send your data to the office via tele
phone. Observers believe that 15-20 percent of the 
qffic!e work force will be telecommuting by 1990. 

4. Amazing Things Modems are Direct Links 
to any Mainframe. 
Access your company's mainframe from your office, from 
your home or on the road with an Amazing Things 
Modem. 

5. Amazing Things Modems Overcome 
Incompatibility Problems. 
Send documents from one personal computer to 
another, even if the systems are incompatible . 

6. Amazing 	Things Modems Bring You Elec
tronic Banking and Shopping. 
Many banks now offer banking and investment services 
over the telephone. And you can shop for thousands of 
products-from cameras to clothing- with electronic 
catalogues. 

7. 	You Can Send and Receive Electronic Mail 
with Amazing Things Modems. 
Send letters and memos instantly. Mass mail them auto
matically, across the office or across the country. 

8. 	Amazing Things Modems are Inexpensive 
Alternatives to the Telex. 
Send and receive volumes of information overseas at a 
fraction of the cost of a Telex. 

9. Amazing Things Modems are Fun. 
Through various bulletin boards, you can join clubs, 
exchange software, advertise, meet people, find jobs and 
much more. 

IO. 	Amazing Things Modems are Inexpensive. 
The Amazing Things Model "A" Series I 200B Modem is 
priced at $149.95 - about one third the price of an 
equivalent Hayes Modem. And the 2400B is priced at 
only $289. 
• 300-1200 Baud $149.95 
• 300-2400 Baud $289. 
•Half-Card 
• Auto-Answer, Auto-Dial 
• 	Hayes®-Compatible 
• Full or Half-Duplex 
• Two-Year Warranty 
• 	For Leading Edge® Personal Computers, IBM 

and Compatibles 

For a dealer near you or to order direct, ca/11-800-835-0139, (617) 551-0880 in MA. 

MasterCard and Visa accepted. 


Amazing Things Inc. 

57 Providence Highway 

Norwood, MA 02062 


Amazing Thingsa nd Logo an d Mo del "A" Series ar e trademarks of Amazing T hings, Inc. Hayes is a regis tered t rademi'l rk of Hayes Microcomputer Products, Inc. IBM is a reg·1nered 

trademi'lrk of International Business Machines Corp. Apple is a registered t radem3rk o f Apple Computer Inc. l eading Edge is a reglstered trademark of l eadini<: Edge Products, Inc. 
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in a typical "western" murder trial. 
Maverick and all the jurors save one had 
all agreed to acquit. Maverick bet the re
maining juror that he (Maverick) could 
make five "pat" hands out of the first 25 
cards dealt from a deck. If successful, the 
odd man would change his vote to acquit
tal; if unsuccessful, Maverick would 
change his vote to guilty. 

As Kurosaka indicates, Maverick won 
and that ended the story. When asked how 
often that could be done, Maverick said 
it worked almost every time. He called it 
"Maverick Solitaire." 

While I was in the Navy in the mid
sixties, I won a lot of money and drinks 
with this same hustle. I can't remember 
the last time I was unsuccessful. 

Scott Wagner 
Park Ridge, IL 

Anybody Here Seen Loglan? 

This is a call to whomever may know the 

whereabouts ofany current research or ac

tivity in Loglan. 


Loglan is an artificial human language 
developed by James Cooke Brown . It has 
grammar that is based on the laws of for
mal logic and a vocabulary derived algo
rithmically from the corresponding words 
in the eight largest natural languages. The 

rules of spelling and pronunciation are 
designed so that any given string of 
spoken Loglan syllables can be parsed into 
words in only one way ; this makes the 
language uniquely suited for machine 
transcription. The overall goal was to 
design a language with minimum am
biguity that could still express the full 
range of human thought. 

It strikes me that with the proper soft
ware, current personal computers could 
serve as Loglan tutors; besides its poten
tial as an international auxiliary tongue, 
Loglan could become the lingua franca of 
intelligent machines. It might also serve 
as an intermediate stage in machine trans
lation between the eight natural languages. 

James Cooke Brown hoped to test cer 
tain theories of linguistic philosopher 
Benjamin Lee Wharf. If people could 
become fluent enough in Loglan to think 
in it, the clarity and efficiency of their 
thinking should improve. I have not heard 
whether this level was reached; the most 
recent material I have found is from 1975. 
Loglan research was always a shoestring 
affair, largely financed by Brown himself. 
If the language could be made available 
to computer hobbyists, much more might 
be done. 

If anyone knows the current status and 

whereabouts of Loglan research, please 
write to me: 

John Hodges 
PO Box 912 

Blacksburg, VA 24060 

FIXES 

Protected-Mode Program 
Ross Nelson's ''A Protected-Mode Pro
gram for the PC AT" (BYTE's Inside the 
IBM PCs, Fall 1986) included some 
MASM source code. When the code was 
written, only version 2.0 was available. 
Now, a number of people have the latest 
version ( 4.0) and the code will not assem
ble properly. The solution is to remove the 
statement INCLUDE protect.inc and 
change the line .286C to .286P. Thanks 
to BIXer "scales" for pointing this out. 

Version of Turbo Pascal 
Douglas F. Yriart, in his article "Using 
DOS Functions from Turbo Pascal" 
(December 1986), states on page 105 that 
the program DirectoryDemo compiles 
correctly with version 2 and 3 of Turbo 
Pascal. After further testing, we have 
found that it compiles correctly only with 
version 3. • 

GTEK MODEL 9000 (E)(E)PROM/MPU PROGRAMMER 
If time is money. then let us save some for you. The new model 

9000. using its quick pulse algorithms. can program a 2764 in 
10 seconds. The 9000 offers higher performance than the 
competition has even begun to think about . Baud rates to 

57.600. Supports thru 1024K standard. 8 meg wordwide 
parts with adapter. Cypress proms. mpu's. NO personality 

modules. As with our other programmers, RS-232. ASCII 
data formats, and fle xible handshaking make the model 
9000 compatible with virtually any computer. 

Intro ry p rice $749 

MODEL 722 (E)EPROM/MPU PROGRAMMER 

The standard by which other programmers are judged. 

With thousands in the field. the time proven 7228 has 

become our most po pular programmer. Intelligent al 

gorithms standard. Programs a 2764 in one minute. Sup· 

ports devices thru 512K. mpu 's. eeproms. cmos. NO per· 

sonality modules. price 5599. 


MODEL 7965 GANG (E)EPROM/MPU 

PROGRAMMER 


The 7965 can program eight 2764's in one 

minute using intelligent algorithms. Stan

dard support thru 512K. eeproms, cmos. 

mpu's. A must for production environ

ments. Available in stand alone configura 
tion for . . . . . . . . . . . . $ 979 

or with RS-232 interface fo r . . . $1099 


Single Board Computer 
Model 2010 

• 	 64 to 256K bytes data or program ram. 
• 	 Use 2764 or 27512 eprom or eeprom 

program memory. 
• 	 Uses single ended 9V @ 500 ma supply. 
• 	 Use8031, 8032. 8751, 8752mpu. 
• 	 40 BIT programmable 1/0 lines. 
• 	 Expansion interface connector. 
• 	 Baud rates to 5 7 ,600 baud . 
• 	 Built in 5 volt regulator. 
• 	 Built in rom monitor. 
• 	 Small - 3 .5 x 7 inches. 
• 	 8052AH basic option with EEprom 

ONLY $299.00 WITH MANUAL 

NEW"PX,XT,AT'PRODUCT 
8 PORT RS232 BOARD - Completely DOS 
compatible. Satisfaction guaranteed. Call and 
ask about this new board. 

$495.00 

, INC. ORDER TOLL FREE 1-800-255-GTEK (4835) 

DEVELOPMENT HARDWARE & SOFTWARE 

Drawer 1346, Bay St. Louis, MS 39520 U .S .A. 

MS & Technical Support 1-601-467-8048; TELEX 315814 (GTEK UD) 


GTEK, PALASM, CPM. MS· DOS, PC·OOS. ISIS, TRSOOS. & CPEmulalor are registered l radema•ks. 
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BOB STANTON HAD AGREAT IDEA. 
AN HOUR LATER HE WAS TESTING IT. 


You'll need an IBM PC or true compatible with 320KB of memory and a hard disk drive. CLARION vl.1 
also comes with a 30-day money back guarantee. 

So call now and order CLARION vl.l. or ask for our acLARION®
detailed 16-page color brochure and reprints of major reviews. ._., 

800/354-5444 fromBARRING10NSYSTEMS, INC. 
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Appointments. Everybody 

takes them - dentists, auto
body shops, dance instructors. 
And lots of computer applica
tions need appointment 
screens. 

Bob thought that a calen
dar made a terrific graphic 
metaphor for taking appoint
ments. Simply use the arrow 
keys to pick an open date, then 
press the Enter key, and up 
pops an appointment window. 

Lucky for Bob, he's a 
CLARION programmer, one of 
a fas t growing cadre of super-productive application developers. 

With CLARION's Screener utility, he painted a white calendar on a black back
ground. Then he drew a white-on-blue track around the page and between the days. 
He typed in the days of the week - and voila! - a calendar! 

CLARION knows that a PC monitor is refreshed from memory, so it treats a 
screen layout like a group of variables. Just move data to a screen variable, and it 
shows up on the monitor. 

Bob set up dimensioned screen variables for the days of the month and a screen 
pointer for selecting a date, and he was done. Then Screener generated the code . 

Then Bob drew the appointments window, built an appointment file, filled in the 
connecting code and tested it - ONE HOUR AFTER HE STARTED! 

Testing was a breeze. Screener doesn't just write code, it compiles your source,
displays a screen, gets the changes, then replaces the old code in your program. 

So here are Bob's appointment screens. You can see the source listing to the right. 
We marked all the code Screener wrote for him. 

1!11!111!19111 WHY CLARION? 
~•~llm!-tiliiiiiiiji iii!ii~P=ff: 0ect~~I~~? developers everywhere. ~1 cha~7~ga[


Because CLARION gives you all the tools 
'" you need: a coupled compiler and editor; screen, 

.l=!!!=!lllli@!!illilO=ll!!,.=tl report, and help generators; an import/export 
--OiiiliOl=:llll(I utility; a sort/backup/restore utility; a format

~T".!!!!!!!!!~~~-t==-il ted file dump; a DOS shell - and much more. 
Because with CLARION 's comprehensive 

•••••••• data management routines, records can be• locked and files shared on Novell®, 3COM®, 
IBM® PC Net & Token Ring, Multi Link®, and most other networks. 

Because CLARION is not hardware locked or copy protected. Run-time systems 
are free and soon you will be able to translate CLARION into native machine code 
(.EXEs). . 

And best yet, the price of CLARION vl.1 is just $395 plus shipping and handling. 
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TECI I PC PORTABLE 
C0.\1PL'TERS are avaibhll' 

nm\· in t rlifferrnt hase models: 

TECH PC/XT• 
PORTABLE . . % Hml 

TECH Tl 'RBO PC/XT 
PORTABLE . . . $ mm 

TECH PC/Xf'~ 
PORTABLE ... $1709 

TECH TL' RBO PC/Xf 
PORTABLE. . $ Jmm 

ALL TECI I PC PORTABLES 
available \\'ith tapr hackups. 

hard disks up to 1 gigabyte, 
nel\\'orking systems. and 

hundreds of othrr harchrnrr 
and sofl\\"arr arressories. 

--~--~~ 
---~·-=._.............a.a~... 

--~--- ~ 

(714) 385-1711 
1911 Betmor Lane, Anaheim, California 92805 
T~x 272006 Answer Back· TECH FAX: 7143851523 

Inquiry 289 for End-Users. 

Inquiry 290 for DEALERS ONLY. 


The Personal Computer has become a 
vital member of most successful teams, but 
until recently has refosed to travel. Tech 
PC Portable Computers can perform e~ually 
well in the oflice or on the road without 
ever turning in an expense report. Now you 
can travel first-class and let the best of 
your staff ride as baggage. 

For the not so mobile, Tech Personal 
Computers oflers the PCh\T II. It has the 
same insatiable appetite for huge docu

:\'.'[.\Tami l'C-JJOS an· registert'CI tr<tdemarks ol'l11lernational flusi11rss .\larhinrs C:orporalio11..\IS·JlOS and ~en ix are rrgisll'red Lradt>mark~ nr\lil'rosofl 



ments and massive portions 0f numbers as 
conventional 28() systems, but in a size 
that won't consume the lion's share of your 
desktop space. 

At Tech PC we're out to capture your 
microcomputer business. \Vhether you're 
fully mobile or firmly rooted, no one 
matches our diverse line of high perfor
mance products, or comprehensive system 
of support, warranty and maintenance 
service options. 

TECH PC/AT H- $1129 
19 Inch Desktop Sized 

Sturdy Case 
8 Ml lz 80286 CPU 
-1\H lz 80287 'lath 

Co-ProC'essor Socket 
TECH PCh\T II TURB0
$1229 
mInch Drsktop Sized 

Sturch· Case 
8 to 10 \\IIz 80286 CPU 
10 Ml lz 80287 Math 

Co-Processor Socket 
Complete :'\lS-DOS! PC-DOS~ 
Xenix" Comµal.ibilily. 
Huns Lotus 1-2-:l~ r!Base III:" 
Frcunr\\'ork~ and all other 
i\T sotlware. 
ALLTECH PC/AT II ~IODELS 
available with I.ape backups, 
hard disk.-; up to 1gigabyte, nel
\\'orking systems, and hm1dreds 
of other hardware and sotlware 
accessories. 

Curpnmtmn. Lotus 1-2-:l is a rcgislt·red twck111ark ol' Lolu~ I levelupmenl Corpornlion. dBast• 111 and Fra1m·work are registered trach·marks ol' .\ ~hton-lak 
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PC TO 

PC II 
The Ultimate Two-User Card 

Advanced Digital now 
offers you two 
additional users for the 
price of one! 
With our PC II. you can 
quickly turn your personal 
computer into a host 
computer for a complete 3
user system. The PC II 
lets two additional users share 
one PC and all the expensive 
hardware and peripherals that 
you've already paid for. Plus you share 
access and communication between 
users and PC's. Huntington Beach. CA 92649 
Each PC II has two CPU's, two 512K bytes (714) 891-4004. (800) 251-1801 
of memory, keyboard and monitor inter Telex 183210 ADVANCED HTBH 
face. making it possible for each user to 
work on the same program or Advanced Digital U.K. Ltd. 
two entirely different 21 Newman Street 
programs.. . as if they were two London W1-United Kingdom 

compatibility with PC 
programs. 

Advanced Digital offers many 
other PC products including 
the ADC-TAPE60, PC-EXBUS. 
PC-Slave, and more! 

For more information. call 
1-800-251-1801 (outside 
California). 

Advanced Digital Corporation 
5432 Production Drive 

independent PC's. 

PC users often ask us how to network 
their many PC's. The solutions are many 
but expensive and slow. Advanced 
Digital 's answer - the PC II 
allows you to add additional 
workstations at a more reasonable 
cost... and with much faster 
performance than any local area 
network or software package. 

All you need to complete your 3-user 
system is the PC II. IBM's PC-NET 
software. and two low-cost monochrome 
monitors and keyboards. No new 
operating system. no new commands 
and no complications of a LAN. 
Each PC II gives your PC the full 
capabilities of two PC's and can support 
DOS 3.1 providing each user 100% 

(01) 323-1120 

ADVANCED DIGITAL COllPORATION 
Inquiry 6 for End-Users. 

IBM. PC-DOS. PC-NET ore trademarks of International Business Machines Corp. PC II is a trademark of Advanced Digital Corp. Inquiry 7 for DEALERS ONLY. 
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Text and Graphics 
on the Apple llGS 

GraphicWriter is a word 
processor that enables 

you to mix graphics and text 
on the same page. Left, right, 
center, full justification, and 
multiple line spacing are all 
standard. Basic fonts and 
styles are also included, and a 
paint palette gives you a 
choice of 48 colors in which 
to print. Along the bottom of 
the screen are object-oriented 
graphic tools that you can in
corporate into your docu
ments. The program also has 
a feature called Canvas Mode, 
which lets you draw freehand 
and also import graphics from 
other programs. 

GraphicWriter is compatible 
with Imagewriter II and
LaseiWriter printers. The pro
gram costs $149.95. Contact 
DataPak Software Inc., 14011 
Ventura Blvd., Suite 507, 
Sherman Oaks, CA 91423, 
(818) 905-6419. 
Inquiry 550. 

New Equity Adds 
Slots, Speed 

Epson America's newest 
addition to its Equity 

line, the Equity III+, is com
patible with the IBM PC AT 
and has an 80286 processor 
that can run at three different 
clock speeds: 6, 8, and JO 
MHz (all with one wait state) . 
The clock speed is selectable 
from a front panel switch. 
The III+ has nine full-size 
expansion slots, seven of 
which are compatible with the 
PC AT's 16-bit bus. System 
architecture supports real 
address and protected virtual 
address modes. 

A unique feature of the 
system is that the standard 
memory and ROM BIOS 

Epson's Equity 111+ has an 80286 that can run at three speeds. 

chips are on a removable 
board. Also, you can remove 
the motherboard itself by 
sliding it out through the 
front of the machine. 

The Equity III+ comes 
with a 1.2-megabyte floppy 
disk drive, 640K bytes of 
memory (expandable to 15.5 
megabytes), 64K bytes of 
ROM (selectable EPROM 
pairs; expandable to 128K 
bytes), MS-DOS 3.2, and 
GW-BASIC for $2695. An 
enhanced version, which 
features a 40-megabyte hard 
disk, costs $3895. 

Among the available extras 
are a color graphics adapter, 
multimode graphics adapter, 
EGA-type board, and color 
and monochrome monitors. 

For more information, con
tact Epson America, 2780 ' 
Lomita Blvd ., Torrance, CA 
90505, (213) 539-9140. 
Inquiry 551. 

Data Logger for 
Industry and Science 

Designed primarily for in
dustry and laboratory ap

plications, Loggernaut is a 
hardware/software combo for 

the IBM PC that provides 
data logging, trend recording, 
alarm monitoring, and data 
collecting capabilities. Cyborg 
says Loggernaut, with 14-bit 
AID resolution, 500-volt 
isolation, and the ability to 
connect directly to sensor in
puts, is well suited to batch 
and process monitoring, quali
ty testing, and on/off machine 
control. It is also designed for 
situations where data from in
struments and sensors is col
lected and analyzed during 
various lengths of time. 

Hardware consists of an in
terface card that plugs into a 
slot in the PC's backplane and 
an outboard sensor 110 board; 
the I/0 board has 16 channels 
for analog input, 8 channels 
for digital input, and 8 for 
digital output. You can link as 
many as four of these boards 
on a single interface card for 
64 analog input channels, 32 
for digital input, and 32 for 
digital output. The on-board 
digital input channels can be 
used to monitor switches, 

relays, and triggers. The 
digital outputs are designed to 
be controlled by alarm condi
tions set on the analog input 
signals. 

The menu-driven software 
lets you define scans of up to 
64 analog input signals as 
well as digital input and out
put. Scans can occur at inter
vals you define or can be 
event-driven. Data can be 
logged to disk automatically. 
Each channel is converted to 
engineering units. The soft
ware continues to scan and 
log data even while you edit 
signals, calculate, and handle 
setup routines. When an 
alarm condition arises, Log
gernaut can change scanning 
conditions, switch a process 
on or off, print data, change 
the display, or log data to 
disk. The software also lets 
you display as many as 16 
channels simultaneously in 
strip charts or bar graphs. 

The basic Loggernaut 
system described here costs 
$2950. For more information, 
contact Cyborg Corp., 55 
Chapel St., Newton, MA' 
02158, (617) 964-9020. 
Inquiry 552. 

Integrated Business 
Program 
for the Macintosh 

Monogram Software has 
announced Business 

Sense, a $595 integrated 
business program for the 
Macintosh and Macintosh 
Plus. The program includes 
general ledger, accounts 
payable, and accounts 
receivable modules. The 
modules work together, so 
that when you enter infor
mation into the accounts 
receivable or payable 
modules, the general ledger is 
automatically updated. An 

comi1111ed 
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audit trail is created in the 
update process. 

You can use the program in 
a multi- or single-user en
vironment. File locking capa· 
bilities ensure data integrity in 
a multiuser system. Business 
Sense requires a minimum of 
512K RAM and an Image
writer for printing reports. 

For more information, con
tact Monogram Software Inc., 
8295 South La Cienega Blvd., 
Inglewood, CA 90301, (213) 
215-0355. 
Inquiry 553. 

Three That Teach 

Children between the ages 
of 5 and 8 can learn the 

concepts of addition and sub
traction with the series of 
graphic routines offered in !st 
Math, a $39.95 program from 
Stone and Associates. Equa
tions, Construction, and the 
Freight Depot Game are the 
routines included. 

Designed to run on the 
IBM PC and compatibles, the 
program requires 128K RAM, 
MS-DOS or PC-DOS I. I or 
higher, and a color graphics 
card . For more information, 
contact Stone & Associates, 
7910 Ivanhoe Ave. , Suite 319, 
La Jolla, CA 92037, (619) 
459-9173. 
Inquiry 554. 

Epoch is an elementary 
orbital mechanics pack

age intended for current and 
future astrodynamicists from 
high school age and up. 

The program was designed 
at Virginia Polytechnic In
stitute by an aerospace 
engineering graduate student. 
The primary goal was to offer 
access to space mechanics 
problems from within the 
microcomputer environment. 
The result is a program that 
can be used in the classroom, 
as a pocket research guide for 
calculations at the college 
level, and as a first-guess 
generator for industrial ap
plications that use main
frames. 

Epoch is made up of 10 
modules that you can access 
from the main menu. To run 

Epoch is a program for future astrodynamicists. 

Dynaperspective lets you model solids in 3-D. 

the program you must have an 
IBM PC XT or compatible 
with MS-DOS or PC-DOS 
2.I or higher, an EGA or 
CGA, and a color or mono
chrome monitor. 
or monochrome monitor. 

The program costs $49.95. 
For more information, contact 
Epoch International, P.O. Box 
670, Blacksburg, VA 24060, 
(703) 961-3535. 
Inquiry 555. 

Botanical Gardens has a 
seed room where 

students choose seeds; a 
library where they can read 
about the plants; two green
house gardens where the 

seeds will grow; and graph 
rooms where students will 
record the environmental 
variables of light, soil, heat, 
and water. The program, 
geared toward students in 
grades 6 through 12, teaches 
how to collect experimental 
data and calculate averages. 
Students also learn to inter
pret data from graphs and 
gain insight into the advan
tages of systematic problem 
solving through control of 
variables. 

The program sells for $59 
and runs on Apple Ils with 
64K RAM. For more infor
mation, contact Sunburst 
Communications Inc., 39 
Washington Ave., Pleasant
ville, NY 10570, (800) 
431-1934; in New York, (800) 
221-5912. 
Inquiry 556. 

Solid-Surface Modeling 
in Three Dimensions 

D ynaperspective is a three
dimensional solid-model

ing graphics program that 
combines line, shape, form, 
color, and shade to create 
renderings in two- and three
dimensional formats. It is 
based on solid-surface model
ing using hidden-surface func
tions rather than wireframe 
modeling. You can view the 
renderings you create from 
any perspective within 
seconds, according to 
Dynaware. You can also pre
sent renderings with full sur
face color and light-source 
shading. 

The main menu features 
draw, attribute, select, edit, 
grid, region, and screen 
selections. Extra is another 
selection that includes resi
dent screen options such as 
calculator, ink control, and 
viewing parameters. 

Other features include a 
library of frequently used 
symbols, walkpath capabilities 
for slide-show presentations, 
and pull-down menus with 
user-friendly icons. 

Dynaperspective costs $1850 
and runs on IBM PCs, ATs, 
XTs, and compatibles with 
640K RAM, a graphics card, 
and a monitor. For more in
formation, contact Dynaware 
Division, Sun Grade Inc., 
1309 114th SE, Bellefield 
Bldg., Suite 316, Bellevue, 
WA 98004, (206) 451-0200. 
Inquiry 557. 

Coprocessor Board 
Has Four 5-MIPS 
NEC Chips 

D ata Flow Imaging's 
peripheral processor 

board for the IBM PC con
tains four 5-MIPS NEC 
µ.PD7281 data-flow, or token
passing, processors that work 
in parallel with the PC's 
CPU. Suggested applications 
for the DF-1 include array 
processing, circuit simulation, 
digital signal processing, 

continued 

Inquiry 268 for End-Users. 
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image processing and com
pression, data encryption, and 
graphics manipulation. The 
company claims that any 
algorithm that performs 
repetitive processing on big 
streams of data should run 
well on this board. 

Besides its pipelined archi
tecture, the chip has a 17- by 
17-bit hardware multiplier; 
because of its inherent 
parallelism, Data Flow says, 
the processor is well suited to 
matrix multiplications. The 
DF-1 also has 128K bytes of 
local image memory and an 
NEC µPD9305 memory ac
cess and bus-interface chip. 

The board supports DMA 
data transport between the 
PC's memory and the DF-l's 
image memory. It can be set 
up to use interrupt-driven 
communications with the 
CPU of the PC. For $995, the 
DF-1 package comes with a 
manual, demo software, sam
ple code, a menu-driven 
monitor program, and C in
terface software. Or you can 
buy the board without the 
NEC chips for $695. 

Contact Data Flow Imaging 
Inc., P.O. Box 116, Westwood, 
NJ 07675, (201) 666-7970. 
Inquiry 558. 

Video Digitizer 
for the Apple llGS 

A ST Research has 
developed a video digi

tizer for the Apple IIGS. The 
AST-VisionPlus is a single 
board that plugs into the IIGS 
and lets you send video 
images (color or black-and
white) into your computer 
from any NTSC device such 
as a video camera or a VCR. 
You can then display a live 
image or store the image and 
work with it later. With ap
propriate software-such as 
AST's companion program, 
VisionEffects-you can manip
ulate digitized images by 
painting in colors, changing 
gray-scale levels, zooming in 
and out, altering aspect ratios, 
and using a "pencil" tool. 

Because pictures are stored 
in standard IIGS format, you 
can enhance and alter them 
using graphics and paint pro-

Image generated on an Apple I/GS using AST-VisionPlus. 

grams that work with that 
machine. Output can be sent 
to an lmagewriter; when the 
necessary drivers are ready, 
output can be sent to a Laser
Writer, a spokesperson said. 

AST-VisionPlus has black
and-white resolution of 320 by 
200 and 640 by 200 pixels; 
color resolution is 320 by 
200. It can display 16 colors 
at the same time and has a 
memory buffer of 128K bytes. 

The board comes with 
AST-VisionEffects software 
and sells for $295. Contact 
AST Research Inc., Apple 
Products Division, 2121 Alton 
Ave., Irvine, CA 92714-4992, 
(714) 553-0340. 
Inquiry 559. 

Publishing Systems 
Mix Micro, Laser 
Printer, Scanner 

C anon has packaged an 
IBM PC AT-type micro

computer, a laser printer, and 
an image scanner as its 
Desktop Publishing System. 
The 8-MHz computer comes 
with a 20-megabyte hard disk, 
640K RAM, 1 megabyte of 
EMS memory, and a printer 
controller. The Canon Laser 

Beam printer comes with a 
high-speed video interface. 
And the IX-12 image scanner 
has a resolution of 300 dots 
per inch. A color graphics 
monitor is also part of the 
configuration. 

The system uses editing/ 
page-makeup software 
developed by Beyond Words 
(Fairfax, CA). The software 
lets you create layouts with 
multiple columns, horizontal 
rows, and headers and footers. 
You can also switch layout 
and composition style of a 
whole document automatically 
or selectively. The word pro
cessor features search/replace, 
copy, and undo commands 
and supports keyboard 
macros. All text editing and 
manipulating is done on the 
composed page in WYSIWYG 
format. 

A windows feature lets you 
see two views of the same 
material; you can transfer text 
between windows. The pro
gram offers nine levels of 
zooming; complete editing 
capability is available at each 
level. You can choose and use 
typefaces from ITC, Com
pugraphic, and Bitstream. 

The Canon Desktop Pub
lishing System costs around 
$10,000 (that's as definite as 
Canon would be at press 

time). Contact Canon U.S .A. 
Inc. , One Canon Plaza, Lake 
Success, NY 11042-9979, 
(516) 488-6700. 

Inquiry 560. 


C ordata has also put 
together a desktop pub

lishing system. lntellipress 
consists of Aldus Corpora
tion's PageMaker page com
position software (running 

1 under Mirrosoft Windows) , a 
PC Pl mpatible computer, 
a laser printer, a 15-inch 
display monitor, and a mouse. 
A digital scanner is sold as an 
option. 

The 80286-based computer 
features 640K bytes of RAM, 
a 1.2-megabyte floppy disk, 
and a 30-megabyte hard disk. 
The laser printer outputs eight 
pages per minute at 300 dots 
per inch. It has I.25 
megabytes of RAM. The 
WYSIWYG black-on-white 
monitor has a resolution of 
1280 by 800 lines. The op
tional Cordata scanner offers 
resolution of 300 by 300 dots 
per inch, 16 shades of gray, 
and a scan rate of five pages 
per minute. 

The Intellipress system sells 
for $11,995. The scanner costs 
$1495. For more information, 
contact Cordata, 275 East 
Hillcrest Dr., Thousand Oaks, 
CA 91360, (805) 495-5800. 
Inquiry 561. 

In-Circuit Emulator 
for Intel's 80386 

·New Micra's in-circuit 
emulator for Intel's 

80386 is a self-contained unit 
that runs with IBM PCs, XTs, 
ATs, or compatibles or with a 
MicroVAX using VMS or 
Ultrix. The MICE-32/80386 
implements architecture that 
features 32-bit-wide registers 
and a 104-bit-wide trace 
buffer. 

Other features include 256K 
bytes of software-mappable 
memory, a conditional trace 
buffer (allowing you to 

colllinue« 
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YOUARE ABOUT TO BE SEDUCED 

BY POWER AND MONEY. 


Admit it. You're intrigued 
with the idea of Cprogramming. 
You maybe working in BASIC, 
Pascal or Assembler now But 
you're drawn to the power, por
tability and flexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 
with Mark Williams Let's C . ., 

EVERITHING YOU COULD 
ASK FOR IN A C COMPILER. 

Let's Cis no mere training 
tool. It's a complete, high quality C 
compiler. With the speed and code 
density to run your programs fast 
and lean. It won't get you side
tracked on some quirky aberration of C; Let's Csupports 
the complete Kernighan & Ritchie C language-to the 
letter. And it comes from the family of Mark Williams 
Ccompilers, the name chosen by DEC, Intel, Wang and 
thousands of professional programmers. 

· 

POWERFUL UTILITIES ARE A REAL BONUS 
Let's C doesn't stop with being a high performance 

Ccompiler. It includes utilities you'd expect to pay extra 
for-like a linker and assembler plus the MicroEMACS full 
screen editor with source code included. Having the 
source code not only allows you to customize the editor, it 
offers a close up, fully commented view of Cprogramming 
at its best. 

REVIEWERS ARE SOLD ON LET'S C, TOO. 
"Let's C is an inexpensive, high-quality program

ming package...with all the tools you will need to 

Features 
• For the IBM-PC and • Supported by dozens of third 

Compatibles party libraries 
• Fast compact code plus • Upgradeable to CProgram

regis\er variables ming System for large scale 
• Full Kernighan & Ritchie C applications development 

am:I extensions • Not copy protected 
• Full UNIX compatibility and Let's CBenchmark Done on ancomplete libraries IBM-PC/XT, no 8087.• Small memory model Program: Floating Point• Many powerful utilities includ from BYTE. August, 1983.ing linker, assembler, archiver, 

cc one-step compiling, egrep. Exec Time in Seconds 
pr, tail, wc Let's C 134 

MS 4.0 147 
editor with source 

• MicroEMACS full screen 

create applications." 

-William G. Wong, BYTE, August 1986. 


"Let's C is a thoroughly professional C 
environment loaded with tools and pro
gramming utilities .. . another fine Mark 
Williams product." 
-Christopher Skelly, COMPUTER 
LANGUAGE, February 1986 

-.... .... , 1-.,... "The performance and 
l/ ':..'; documentation of the $75 

' ~)°t Let's C compiler rival those of 
\ "~\ Ccompilers for the PC currently 
~--'7~ ~' being sold for $500.. . 
~. \ highly recommended... " 
\~-·- -Marty Franz, PC TECH 

- '""~ ·~~~\ JOURNAL, Augustl986 

ADD THE csd DEBUGGER AND CUT 

DEVELOPMENT TIME IN HALF. 


Invest another $75 and you've got 
Mark Williams revolutionary source level 
debugger. csd lets you bypass clunky 
assembler and actually debug in C. 
That's a big help when you're learning 
Cand indispensable when you're 
programming. csd combines the 
interactive advantages of an inter
preter with the speed of a compiler, 
slicing development time in half. This is how Byte Maga
zine summed it up: "csd is close to the ideal debugging 
environment." William G. Wong,BYI'E, August 1986 

ARE YOU STILL RESISTING? 
If there's any doubt that now's the time to get your 

hands on the power of C, consider Mark Williams 60-day 
money back guarantee. You can't lose. But with Let's C 
and csd, imagine what you could gain. 

Ask for Let's Cand csd at your software dealer's, in 
the software department of your favorite bookstore, 
through the Express Program at over 5500 Tandy stores 
or order now by calling 1-800-MWC-1700.* 
' In Ill inoiscall 312-472-6659 

fl Mark 
Williams 
Company 

1430 West Wrightwood, Chicago, Illinois 60614 Inquiry 158 
S75 

MARK WILLIAMS LET'S C 
© 1986. Mark Williams Company 
Let's Cis a registered trademark of the Mark Willi1ms Company 
UNIX is a trademark of Bell Labs. 

60 DAY MONEY BACK GUARANTEE 

MARK WILUAMS LET'S C. ONLY $75. 
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specify only those machine 
cycles to be stored in the 
trace buffer), a 2048- by 
104-bit trace buffer, with 
room enough for eight exter
nal hardware signals, real
time emulation at up to 16 
MHz , and six breakpoints. 
The device also has two serial 
interfaces, or one serial and 
one parallel interface. 

The emulator supports real 
and protected addressing 
modes; pipeline and non
pipeline address modes; 
multiprocessor synchroniza
tion; dynamic bus sizing, bus 
breakpoints, execution break
points, and external trigger 
breakpoints; and, according to 
New Micro, all stepping 
modes, including cycle and 
instruction stepping. The 386 
emulator costs $14,000. 

To go along with its 
emulator, the company sells a 
language-oriented symbolic 
debugger that supports win
dowing, user-created macros, 
and waveform analysis. It also 
supports all Intel 8/16 OMF 
files. Features include an 
arithmetic and logical expres
sion evaluator for use with 
macros, auto-execution, and 
provisions for user-defined 
softkeys. MSD-3 works with 
any host running DOS, VMS, 
MicroVMS, Ultrix, or UNIX. 
The PC software sells for 
$840; a version for a 
MicroVAX is .$1650. 

Contact New Micro Inc. , 
16901 South Western Ave., 
Gardena, CA 90247, (213) 
538-5369. 
Inquiry 562. 

Add a Fax 

Used with Microtek's 
image scanners (MS

300A or MSF-300), Micro
tek's MFAX card turns an 
IBM PC into an intelligent 
facsimile system . Compatible 
with CCITT Group 3 fax 
units, MFAX can · transmit and 
receive documents to and 
from other fax devices at 
9600 bps. The scanners can 
process text, line art, or 
photos for transmitting 
through MFAX to other fax 
machines. Or ASCII docu
ments generated by the host 

Datavue's Spark comes with a supertwisted birefringent screen. 

and stored on the screen can 
be sent using the card. 

The bundled software 
allows for storage of as many 
as 9999 phone numbers, 
which can be dialed auto
matically or manually. You 
can use delayed transmission 
for sending multipage docu
ments to several locations. 
Other features include polling; 
recording times, dates, and 
number or pages ; and support 
for a speaker phone. 

The MF AX card costs 
$995. Contact Microtek Lab 
Inc. , 16901 South Western 
Ave. , Gardena, CA 90247, 
(800) 654-4160; in California, 
(213) 321-2121. 
Inquiry 563. 

Meanwhile, Electronic In
formation Technology 

has revamped its facsimile in
terface board, pc-FAX, to in
clude PC-to-PC communica
tions software that lets you 
poll and receive most disk 
files, including executable 
programs, source code, com
mand files, ASCII and fax 
files, and scanned images. It 
also handles CCITT Group 3 
transmissions between fax 
machines and micro
computers. 

The card slips inside an 
IBM PC and hooks up to a 
standard phone line. It can 
then serve as a 9600-bps 

modem. In addition to a 
device controller and modem, 
pc-FAX comes with menu
driven software that provides 
image handling, text-image 
merging, ASCII-to-fax conver
sion, and all CCITT func
tions. 

The package retails for 
$1095. A program that lets the 
fax machine double as an op
tical scanner retails for $495. 
Contact Electronic Informa
tion Technology Inc. , 373 
Route 46 W, Fairfield, NJ 
07006, (201) 227-1447. 
Inquiry 564. 

9-pound MS-DOS 
Machine with 
Supertwisted Screen 

D atavue's 9-pound MS
DOS machine, the 

Spark, runs an 80C88 at 4 .77 
or 9.54 MHz and comes with 
one 3 1/2 -inch 720K-byte floppy 
disk drive, 384K bytes of 
DRAM, and a blue-on-gray 
supertwisted crystal bi
refringent screen. The Spark 
has external RGB, composite, 
serial, and parallel ports. You 
can add another 3 'h-inch disk 
drive, an internal 300/ 
1200-bps modem with two 
RJ-11 jacks, an electro
luminescent backlit screen, 
and a board holding 256K 
bytes of memory. 

The screen displays 80 
characters by 25 lines and has 

bit-mapped graphics capa
bility. At medium resolution, 
it displays 320 by 200 pixels; 
at high resolution, 640 by 
200. The portable is equipped 
with an AC power adapter 
and will run for eight hours 
on rechargeable nicad 
batteries. 

The Spark is manufactured 
in Japan using surface-mount 
technology, a spokesperson 
said. The basic model sells 
for $995. A second 3 1h-inch 
disk drive costs "under 
$200" ; an internal modem, 
"less than $300"; and a 
256K-byte memory board, 
"less 'than $100." 

For more information, con
tact Datavue Corp., One 
Meca Way, Norcross, GA 
30093-2919, (404) 564-5555. 
Inquiry 565. 

Silk 

D aybreak Technologies has 
announced Silk, a $149 

spreadsheet for the IBM PC. 
According to Daybreak, Silk 
offers continual help, English
language formulas, and re
cording of keystrokes. The 
program also lets you create 
allocation and time-series 
models, and a validation com
mand lets you create a menu 
of data-entry choices and ac
ceptable data characteristics. 
Also included is a circular 
reference trace feature that 
pinpoints causes of circular 
references and a goal-seeking 
command that replaces com
plex "what if'' commands. 

The spreadsheet has 265 
columns by 2048 rows (or 
524,288 cells). To run the 
program you need at least 
512K RAM and a mono
chrome or color monitor. The 
program supports the 8087 
and 80287 coprocessors and 
the EGA and Hercules card . 
For more information, contact 
Daybreak Technologies Inc., 
2271 205th St., Suite 103, 
Torrance, CA 90501, (213) 
212-3030. 
Inquiry 566. 
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•Separate Compilation 
• Native Code Generation 
•Large Memory Model Support 
•Multitasking 
• Powerful Debugging Tools 
• Comprehensive Module Library 
•Available for the PC and the VAX 

Use LOGITECH MODULA-2/86 to 
decrease your overall development cycle 

$}99 
Special 

Holiday Off er 

to the power of LOGN'ECH 
A-2186 al\asaving of nearly 

off our usual low prices! we·~ 
offering a complete tool set including 
our compiler with 8087 support (for use 
with or without an 8087),our Turbo 

and produce more reliable, more 
maintainable code. eWINDOW PACKAGE $49 

Build windows into your programs. Features • LOGITECH 
virtual screens, color support, overlapping 111119' MODULA-2/86 $89 
windows and a variety of borders. 

Includes Editor, Run Time System, Linker, 
8087 Software Emulation, Binary Coded 
Decimal (BCD) Module,Logitech's com e MAKE UTILITY $29 
prehensive library, Utility to generate 

Figures out dependencies and automatically standard .EXE files. AND more! 
selects modules affected by code changes 

to minimize recompilation and relinking. 
a LOGITECH MODULA-2/86 


• with 8087 Support $129 a CROSS RUN TIME $199 
• Debugger and ROM Package 


1111111 LOGITECH MODULA-2/86 Still available at an introductory price! 

.. PLUS $189 

For machines with 512K of RAM. 
 TURBO PASCAL to $49
Increases compilation speed by 50%. MODULA-2 TRANSLATOR 

"Tiirbo Pascal ... isa ve1:v good system. a RUN TIME DEBUGGER But don't make the mistake oft1:ving 
1119' (Source level!) $69 to use it for large programs." 

Niklaus Wirth* The ultimate professional's tool! Display 
source, data, call chain and raw memory. OurTranslator makes it even easier for 

Set break points, variables, pinpoint bugs 
 Turbo users to step up to Modula-2/86. 

in your source! 
 It changes your Turbo source code 

into Modula-2/86 source, solves all the 
incompatibilities, and translates the eUTILITIES PACKAGE $49 
function calls ofTurbo into Modula-2/86 

Features a Post-Mortem Debugger (PMD). procedures. Implements the complete 

W your programcrashes at run-time the 
 Turbo libraries! 

PMD allows you to analyze the status of 

the program and locate the error. Also 
 Call for information about our VAX/ VMS 
includes a Disassembler, Cross Refe~ence version, Site License, University Discounts, Dealer 
Utility, and Version that allows conditional & Distributor pricing. 

compilation. 30 Day Money Back Guarantee! 


To place an order call our special toll free 

number:
eLIBRARY SOURCES $99 800-231-7717 

in California Source code now available for 

Inquiry 151
customization or exemplification. 800-552-8885 

•as rcponcd "in Micro Cornucopi.1. Au1-?usl ·Scp1emht!r ll/XS. Turbo l\ 1sc.:al is a rc1.:is1crr.::d tradcmo1rk ur Bnrloind fnie nmtiQna l, 

to Modula-2/86 Translator.Run Time 
Debugger, and Utilities in one holiday 
package at a special price! 

• YES I want to step up to 
• 

: LOGITECH MODULA-2/86! 
: Here's Lhe configuralion I'd like: 
: D Special Holiday Package $199 
: D Logitech Modula-2/86 S89 
• D with 8087 support $129 

D Plus Package $189 
D Turbo to Modula Translator $49 
D Run Time Debugger $69 
D Utilities Package $49 
D Library Sources $99 
D Window Package $49 
D Make Utility $29 
D ROM Package $199 
Add 56.50 for shipping and handling. Calif. 
res idents add applicahle sales tax. Prices valid 
in U.S. only. 

s____Total Enclosed • 
D Visa D MasterCard D Check Enclosed •• 
Card Number Expiration Date : 

••Sign:.llurc •• 
Name ••

• 
•• 

it Address 

• 
•• City Sta te Zip • 

• 
• 
•• 

•• ' : Phone 

~ LOGITECH 

Logitech. In c. 


805 Veterans Blvd. 

Redwood City. CA 94063 


Tel: 415-365-9852 


•: ........ 


In Europe: 
Logitech SA. Switzerland 

Tel: 41-21-879656 

In Italy: Tel: 39-2-215-5622 



WHAT'S NEW 

AT-compatible 
Tandon Targa 

T andon designed several 
custom chips and put 

them on a six-layer VLSI 
system board for the heart of 
its PC AT-compatible Targa. 
That same board accom
modates both serial and 
parallel interfaces, so you 
don't need to buy an ac
cessory card. A binary video 
card supports monochrome 
and color graphics monitors. 

The Targa's design is com
pact. Set up horizontally, the 
main box takes up a space 
12.6 inches wide and lS.7 
inches deep; standing vertical
ly, the footprint is 6.3 inches 
wide and lS.7 inches deep. 

A 30-megabyte 3Ih-inch 
Winchester disk drive comes 
with the Targa, which also 
has a I. 2-megabyte floppy 
disk drive. The main board 
can support 1 megabyte of 
RAM without using any ex
pansion slots; five full slots 
are available in the main unit. 
For software, the Targa comes 
with MS-DOS 3.2 and 
OW-BASIC. 

The machine's 80286 can 
run at either 6 or 8 MHz. 

The Targa costs "under 
$3000." For more informa
tion, contact Tandon Corp., 
20320 Prairie St. , Chats
worth, CA 91311, (818) 
993-6644. 
Inquiry 567. 

386-based PC, T\'.VO 
Diskless Workstations 
from Multitech 

Multitech has brought out 
an 80386-based micro

computer that it claims can 
run AT applications as much 
as three times faster than 
IBM's machine and can 
operate under MS-DOS, 
UNIX, or XENIX. The basic 
Multitech IJOO comes with I 
megabyte of RAM on the 
main board, a 1.2-megabyte 
floppy disk drive, a 
40-megabyte hard disk drive, 
a floppy/hard disk controller 
board, a battery-backed 

clock/calendar, two serial 
ports, a parallel port, and a 
keyboard. There's room for 
five half-height S1.4-inch 
storage devices and a socket 
for an 80287 math chip. 

Of the eight expansion 
slots, two can handle XT-type 
boards and three are for AT
compatible boards. Of the 
three 32-bit slots, one is a 
dedicated 32-bit memory bus 
and two accept AT boards. 

The basic Multitech 1100 
costs $399S. With an 
80-megabyte disk, the 1100 
costs $S99S; with a 
130-megabyte disk, $649S. A 
color graphics board sells for 
$379; a color display for 
$S99. 

Multitech's two new 
diskless workstations, the 
LAN 900 and the LAN SOO, 
are compatible with IBM's 
PC AT and regular PC, 
respectively. The LAN 900 
has an 80286-based CPU, 
640K RAM expandable to I 
megabyte on the motherboard, 
a video controller, a floppy 
drive controller, two serial 
ports, and room for a 
SIA-inch half-height storage 
unit. With an ARCNet LAN 
card, it sells for $1499; 
without the ARCNet card, it's 
$1299. 

The 8088-based LAN SOO 
comes with Sl2K RAM ex
pandable to 640K and can 
take two SIA-inch half-height 

wnaon s wrga 1s a compacr 111-compaume. 

floppy drives. Like the LAN 
900, it also has a mono
chrome graphics adapter, a 
high-resolution display, and a 
parallel port. With the ARC
Net card, it costs $10S9; 
without, $7S9. 

Contact Multitech Elec
tronics Inc. , 1012 Stewart Dr. , 
Sunnyvale, CA 94086, ( 408) 
773-8400. 
Inquiry 568. 

Single-Board 
80188-based Computer 

T he Micro-Link STD-206 
is a general-purpose 

STD-bus computer based on 
the 16-bit 80188 central pro
cessor. The company says that 
even though the card uses the 
80!88's 8-MHz clock, it's still 
fully compatible with the 
4-MHz STD-Z80 bus; ac
cesses to the bus are syn
chronized to the slower speed . 
The card accesses its on
board RAM without wait 
states; the lowest 64K can be 
accessed by an external DMA 
controller (a disk controller 
card, for example). The board 
also provides dual DMA 
channels, three counter/timers, 
two serial ports, an 8-bit 
parallel port with DMA, and 
a multisource interrupt con
troller. It supports Z80 vec

- --, 

tored interrupts and the Z80 
return-from-interrupt op 
codes. The 80188 interrupt 
controller can provide vectors 
and prioritization for all or 
some of the on- and off-board 
interrupts. 

Besides 2S6K bytes of 
parity-protected DRAM, on
board features include two 
28-pin JEDEC sockets for 
EPROM or static RAM and 
an SBX connector to permit 
piggybacking standard 1/0 
boards. 

The STD-206 costs $47S; 
quantities of more than 100 
are discounted 20 percent. 
The board comes with a two
year warranty. For more in
formation, contact Micro-Link 
Corp. , 14602 North U.S. 
Highway 31, Carmel, IN 
46032, (800) 428-61SS; in 
Indiana, (317) 846-1721. 
Inquiry 569. 

Multiuser 32-bitter 
Designed for OEMs 

F uture International says 
its 80386-based XA-600 

can operate in multiuser, 
multitasking environments or 
as a single-user 16-MHz 
system running PC AT pro
grams. The XA-600 can ad
dress as much as 16 mega
bytes of RAM and can switch 
from MS-DOS to UNIX. It 
comes with 4 megabytes of 
RAM (expandable to 16) on 
the system board . Storage op
tions include 1.2-megabyte 
floppy drives; 40-, 60-, 80-, 
and 130-megabyte hard disks; 
and tape backup. Monitor op
tions are 12-inch mono
chrome, lS-inch black-and
white, and 14-inch color. 

The XA-600 is sold in two 
styles: a low-profile four-slot, 
four-drive desktop version or 
an eight-slot, six-drive tower 
version. Both allow memory 
expansion with daughter
boards. For more information, 
contact Future International 
Inc., S820 Stoneridge Mall 
Rd., Suite 100, Pleasanton, 
CA 94S66, (41S) 847-2064. 
Inquiry 570. 

continued 
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LOGIMOUSE C7 
NEW 

LOGIPAINT-&-DRAW 

To place a credit card order call our 
special toll-free number: 

800-231-7717 
Call toll-free in California: 

800-552-8885Just for the holidays we've wrap ....... .. - ·. ..ped up LOG IMOUSE and its Plus LOGICADD-GenericSoftware with Generic CADD and 
PC Paintbrush into the graphics [1 j::.~~ii_·:)J~ l CADD 2.0 and Dot Plot 
package of the year. LOGIPAINT ·- . . . . :i : . : : 1- Generic CADD is the sensational,
&-DRAW is the complete graphics ·- .. ..-~ ~ - ~ 

toolkit for combining freehand 
and technical drawing. 

Use LOGIPAINT-&-DRAW to design 
your holiday greeting, enhance your 
spreadsheets,graphsand memos, or create 
and personalize a map or mechanical. Just 
create your CADD drawing,import it into 
PC Paintbrush, and embellish it with paint 
sketches and fancy fonts. 

Ata sav.ing of almostSSOoffour l:lsual IQW 

prices, LOGIPAINT-&-DRAW isa holiday 
package youcan't affo rd t©passup. 

but with its icon menus for both 
LOGIP AINT-&-DRAW includes: graphics and text it's easy and 

~_._......"'I 

1':11'......,"""t V;:;:;li!'I fun forbeginnersas well. It offers 
complete graphic capabilities asLOGIMOUSE C7 well as 11 type fonts and a palette 

with Plus Software 
LOG IMO USE is the high resolution 
l200-dot-per-inch) mouse that is ideal for 
CADD and paint. It connects directly to 
the serial port of any IBM PC/XT/AT o r 
compatible. with no pad or external power 
supply required. The Plus Package is our 
top-of-the-line mouse software featuring a 
pop-up menu system, an automatic mouse 
configurator,a unique mouse interface for 
Lotus 1-2-3,and a mouse based text editor. 

Inquiry 152 


LOG IMO USE is a rc~istcrcd trademark of LOG I TECH. Lo tus and 1·2·3are tradcmarks ofl o tusDcvolopment Curp. 

Rdlex is a trademark o f Borland-Analytica. Generic CADD is a trademark of Generic Software. Inc. PC Paintbrush is 
a rc.L?istercd tradcmat k of ZSofl Corp. 

of 16 colors. 

LOGIMOUSE $199 
with Borland's Reflex 
Reflex, Borland's amazing data 
base management program, flies 
with LOGIMOUSE! We offer 
Reflex wi th LOGI MOUSE and 
the Plus Package Software at a 
very special price! 

new CADD package that offers 
the features and performance of high
priced at an unbelievably low price. The 
package also includes DotPlot, the add-on 
utility that turns your dot matrix printer 
into a plotter. 

LOGIPAINT-PC Paintbrush 
PC Paintbrush is the most advanced 
paint set available for the PC. It's the 
preferred choice of professional users, 

YES I wa nt to add the power of 
LOGIMOUSE to my holidays' 

D LOG IPAINT-&-DRAW S219 
D LOG IMOUSE w/Driver :l.O S99 
D LOG IMOUSE w/ Plus Software S119 
D LOG ICA DD w/ Logimouse Si89 

& Plus Soft ware 
D LOG !PAINT w/Logimouse Sl69 

& Plus Software 
D REFLEX w/ Logimo use & Sl99 

Plus Software 
For my compute r model:---- 
30-Day Money-Back Guarantee 
D VISA D MasterCard D Check Enclosed 

•: Add 56.50 fo r shippin g and ha nd li ng. Ca li f. 
• reside nt s add appli cah le sa les ta x. Prices val id 
: in U.S. on l ~·/ . 

: Card Numhcr Exp ir a ti on Da te 

: Sig na tu re .. 
• Na me • 

Address 

C ity Stat e Z ip 

Pho ne 

DEALER INQUIRIES WELCOME 

~ LOGITECH 

• Logitec h. Inc .
• 805 Ve te rans Blvd . 

•• Redwood C ity. CA 9406] 
Te l: 41 5-365-9852 

In Eu ro pe: 
• Log it ech SA . Swit ze r la nd • Te l: 41·21-879656 

.......... .. ............. ......._. 




WHAT'S NEW 

PERIPHERALS 

Laser Printer 
with Malleable Fonts 

Kyocera Unison's F-2010 
Compact Laser Printer 

comes with 36 resident fonts 
that you can manipulate to 
design others; 1.5 megabytes 
of RAM; a pair of 250-sheet 
paper trays; a collator; and 
serial and parallel ports. It 
can print 850 characters per 
second and lO pages per 
minute at 300 dots per inch 
and can handle legal-size 
pages and envelopes. The 
F-2010 can emulate the Diablo 
630, Qume Sprint II, NEC 
Spinwriter, IBM Graphics 
Printer, and Hewlett-Packard 
LaserJet Plus. 

Prescribe, Kyocera's pro
gramming language, increases 
the printer's font capabilities 
and supports some graphics: 
boxes, circles, pie charts, 
arcs, shading, and bar codes. 

The F-2010 warms up in 
less than 3 0 seconds, the 
company says. It sells for 
$5295. Contact Kyocera 
Unison Inc., 3165 Adeline St., 
P.O. Box 3056, Berkeley, CA 
94703, ( 415) 848-6680. 
Inquiry 571. 

Removable Cartridge 
Drive for Macintosh 

T he Totem line of storage 
devices for the Macin

tosh uses 5 1A-inch removable 
cartridges, each holding 20 
megabytes, and implements 
Bernoulli technology. Each 
cartridge, the vendor points 
out, is about the size of a 
slice of bread and hence can 
be transported or stored easi
ly. The Totem system is 
transparent to the Macintosh. 

Three models of the Totem 
are available: model 1020R, 
with a single 20-megabyte 
cartridge, costs $1495; model 
1220R, with two 20-megabyte 
cartridges, costs $2295; and 
model 1220C, which com
bines a 20-megabyte 
removable cartridge and a 

Kyocera 's F-2010 comes with fonts you can manipulate. 

20-megabyte fixed disk, costs 
$2295. Contact Bering In
dustries, 250 Technology Cir
cle, Scotts Valley, CA 95066, 
(408) 438-8779. 
Inquiry 572. 

Amiga 20-meg Drive, 
SCSI Controller Card 

C Ltd. has introduced a 
20-megabyte hard disk 

drive and an SCSI/hard drive 
controller card for Com
modore Amiga users. The 
controller card hooks to the 
Amiga expansion port and 
conforms to the Amiga 
AutoConfig protocol for fixed 
memory devices, C Ltd. says. 
The controller will support as 
many as seven SCSI devices, 
including CD-ROM drives. 
The half-height drive is less 
than 3 inches tall and less 
than 6 inches wide. 

You can buy the hard drive 
by itself for $799.95, the SCSI 
controller card for $299.95, or 
both for $999.95. For more 
information, contact C Ltd., 
723 East Skinner, Wichita, 
KS 67211, (316) 267-6321. 
Inquiry 573. 

Amiga Side Line 

S ide Effects has developed 
a series of products for 

Commodore's Amiga: an ex
pansion box, a memory 
board, and a hard disk drive. 

Side Arm, a six-slot expan

sion cage, meets all the specs 
to be considered a Zorro box, 
the company says. It has 
space for two half-height 
drives and can power two ex
ternal floppy disk drives. Side 
Arm has its own power sup
ply and can handle up to 8 
megabytes of RAM. It costs 
$949. 

Side Store, a memory board 
with RAM disk, is available 
with I or 2 megabytes of no
wait-state RAM . The RAM 
disk survives warm resets and 
reboots, Side Effects says. 
With I megabyte, the board 
costs $649; with 2 megabytes, 
$799. 

Side Track, a hard disk 
drive, holds 20 megabytes and 
uses direct memory access. 
Data is double-buffered. The 
drive costs $799; just the con
troller, $449. 

For more information, con
tact Side Effects Inc., 6513 
Johnsdale Rd., Raleigh, NC 
27615, (919) 876-1434. 
Inquiry 574. 

Big Monitor Lets You 
See What You'll Get 

T he LM-300 monitor from 
Princeton Graphic Sys

tems has a 15-inch portrait
mounted screen that can 
display a full page of graphics 
and text, in WYSIWYG for
mat, without scrolling. Pixel 
resolution is 1200 by 1664. 

Video bandwidth is 160 MHz. 
Scan rate is 74 .63 kHz. The 
monitor emulates a resolution 
of 300 dots per inch (I: I 
aspect ratio), making it com
patible with many laser 
printers. 

Other features include 42,000
character display and support 
for four shades of gray. The 
monitor is attached to a tilt
and-swivel stand. It comes 
with a 9-pin shielded cable 
.that connects directly to IBM 
PCs and most compatibles. 
Suggested retail price is $750. 

Contact Princeton Graphic 
Systems, 601 Ewing St. , 
Bldg. A, Princeton, NJ 
08540, (609) 683-1660. 
Inquiry 575. 

Dot-Matrix Printer 
with Snap-in Color 

You can switch Seikosha's 
MP-1300 dot-matrix 

printer from standard black 
output to color by snapping in 
a cartridge containing a 
seven-color ribbon and ribbon 
cassette spacer. With the car
tridge installed, the MP-1300 
can print in black, green, 
orange, yellow, purple, blue, 
and red. With software com
mands, you can specify the 
color of each dot. 

Compatible with IBM 
graphic and Epson standards 
(including color software for 
the Epson JX-80), the 
MP-1300 prints at 300 charac
ters per second in near-letter
q ualit y mode and 60 cps in 
letter-quality mode. The 
machine offers 185 software
generated character sets and 
eight international fonts. 
Character sets can be down
loaded into the !OK-byte buf
fer. Attributes include double 
strike, italic cursive, 
superscript and subscript, and 
proportional spacing. 

The MP-1300 has a sug
gested list price of $699. The 
color kit costs $155. Contact 
Seiko sh a Company Ltd., 
10080 North Wolfe Rd., Suite 
SW3/249, Cupertino, CA 
95014, (408) 446-5820. 
Inquiry 576. 

continued 
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COMPATIBLE DESIGN. 

INCOMPARABLE PERFORMANCE. 


INCREDIBLE VALUES. 


Hi·Res Color Graphics
Monochrome EGA 

CHOOSE FROM THESE FIVE GREAT VALUES. 
•••:sMHz, 20 Megabyte Monochrome System $1795 8 MHz, 20 Megabyte EGAds! System $2195 ·- 

•Intel 80286 running at 8 MHz 
• 1024K on the Motherboard 
• 1.2 Megabyte Floppy Disk Drive 
• Combined Floppy and Hard Disk Controller 
• AT-style Keyboard 
• 192 Watt Power Supply 
• Clock/Calendar with Battery Backup 
• One Year Warranty 
• 20 Megabyte, 65 MS Hard Disk Drive 
• Hercules Compatible Monochrome Graphics Card 
• 2 Serials and 2 Parallel Ports 
•PC's Limited Mono-II Flat Screen Monochrome Monitor with Tilt and Swivel Base 

8 MHz, 30 Megabyte Monochrome System $2195 
• Intel 80286 running at 8 MHz 
• 1024K on the Motherboard 
• 1.2 Megabyte Floppy Disk Drive 
• Combined Floppy and Hard Disk Controller 
•AT-style Keyboard 
• 192 Watt Power Supply 
• Clock/Calendar with Battery Backup 
•One Year Warranty 
• 30 Megabyte, 40 MS Hard Disk Drive 
• Hercules Compatible Monochrome Graphics Card 
• 2 Serials and 2 Parallel Ports 
•PC's Limited Mono-II Flat Screen Monochrome Monitor with Tilt and Swivel Base 

BUILD YOUR OWN BOX. 
If none oft he systems oudincd inthis2d sui1 your needs, call us and our 
telemarketing s1aff wlll be gl2d 10 assist you in crcadng the computer that's right 
for you. Our base price sys1cms start at SJ49S. 

• Intel 80286 running at 8 MHz 
• 1024K on the Motherboard 
• 1.2 Megabyte Floppy Disk Drive 
• Combined Floppy and Hard Disk Controller 
•AT-style Keyboard 
• 192 Watt Power Supply 
•Clock/Calendar with Battery Backup 
• One Ye2r Warranty 
• 20 Megabyte, 65 MS Hard Disk Drive 
• PC's Limited EGAds! Card 
• 2 Serials and 1 Parallel Port 
• PC's Limited EGAds! Monitor 

8 MHz, 30 Megabyte EGAds! System $2595 --• 
• Intel 80286 running at 8 MHz 
• 1024K on the Motherboard 
• 1.2 Megabyte Floppy Disk Drive

°Combined Floppy and Hard Disk Controller 

•AT-style Keyboard 
• 192 Watt Power Supply 
• Clock/Calendar with Battery Backup 
• One Year Warranty 
• 30 Megabyte, 40 MS Hard Disk Drive 
• PC's Limited EGAds! Card 
• 2 Serials and 1 Parallel Port 
• PC's Limited EGAds! Monitor 

12 MHz, 40 Megabyte EGAds! System $3695 
• Intel 80286 running at 12 MHz 
• I024K on the Motherboard 
• 1.2 Megabyte Floppy Disk Drive 
• Combined Floppy and Hard Disk Controller 
•AT-style Keyboard 
• 192 Watt Power Supply 
•Clock/Calendar with Battery Backup 
• One Year Warranty 
• 40 Megabyte, 40 MS Hard Disk Drive 
• PC's Limited EGAds! Card 
• 2 Serials and 1 Parallel Port 
• PC's Limited EGAds! Monitor 
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(Tape backup optional) 

AGUARANTEE THAT STANDS UP. 

PC's Limited has established itself as the leader in PC technology. And the guarantee and warranty programs we offer put us ahead of the 
pack, too. Here are our terms in plain English. 

30·DayTota1Satisfaction Guarantee-Any item bought from PC's Limited may be returned within 30 days from the date it was shipped for a 
full refund of your purchase price. Returned items must be as-new, not modified or damaged, with all warranty cards, manuals, and packaging 
intact. Returned items must be shipped prepaid and insured, and must bear a PC's Limited Credit Return Authorization (CRA) on the shipping 
label. 

One Year Limited Warranty-PC's Limited warrants the products it manufactures to be free from defects in materials and workmanship for one 
year following the date of shipment from PC's Limited. During the one year warranty period, PC's Limited will repair or replace, at its option, 
any defective products or parts at no additional charge, provided that the product is returned, shipping prepaid, to PC's Limited. 

D PC'S LIMITED 

To buy PC's Limited computers, call us direcffy at 1 ·800·426·5150. 

Calls inside Texas, 1 ·800·252·8336. 

1611 Headway Circle, Building 3, Austin, Texas 78754 

Sales Calls from anywhere in the country, (512) 339-6962, Technical Support Calls, 1-800-624-9896 or PC's Limited BBS (512) 339-4127 


Customer Service Calls, 1-800-624-9897 or MCI MAIL: PC's Limited, Telex No. 9103808386 PC LTD FAX (512) 339-6721 
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WHAT'S NEW 

ADD-INS 

Text-to-Speech Compaq; slot 4 is best, Radix Winchester disks and as many information, contact U.S. 
Converter says. as four 5 'A -inch floppy disks. Video, 900 Winderley Place, 

Because of the difference in The Model MVME32I board Maitland Center, Suite I40, Accent is a board for the chassis sizes, the Expander incorporates a IO-MHz Maitland, FL 3275I, (305) 
IBM PC series and com- Card will fit in a Compaq MC68010 processor. Motorola 875-0800. 

patibles that converts ASCII Portable but not in an IBM says on-board control is Inquiry 581. 
text into speech. It works in PC, Radix warns. The card handled by a multitasking ex-
one of two modes: speaking sells for $79.95. Contact ecutive kernel that supports 
the words of the text in or- Radix Associates, 23I4 concurrent operations. Accelerator, EGA 
dinary fashion or spelling out Cheshire Lane, Houston, TX The board is capable of Combo for PCs, XTs 
every character, including 77018, (713) 683-9076. 32-bit OMA transfers at 8 
punctuation. With software Inquiry 578. megabytes per second over M itsubishi says its 
commands, you can change its the VMEbus, the company AT/EGA Card speeds 
speech parameters, including says. It supports 24- or 32-bit up processing on IBM PCs, 
voice characteristics. Accent's Graphics Controller OMA addressing. XTs, and compatibles with its 
software device driver lets you Driver software for 8-MHz 80286 by as much as 
control it with any high-level c ADcard is an 80186- VERSAdos and System V/68 four times. The card runs PC-
language. equipped IO-MHz (Motorola's UNIX System V DOS or MS-DOS 3.1 and 

The board has an 800-byte graphics controller for the derivative) comes with the runs "most" PC and XT pro-
wraparound text buffer. Ac- IBM PC line and com- disk controller. "Scatter/ grams and "99 percent" of 
cent can be connected to a patibles. It emulates IBM's gather" algorithms are AT-compatible software. It 
4- or 8-ohm speaker. An PGC and CGA, has 5I2K implemented in the UNIX performs disk caching and 
RS-232C serial port is pro- bytes of display memory, driver software and in the on- print buffering using the 
vided for interfacing with the 380K bytes of user memory, board firmware. Motorola host's 8088 and uses RAM
PC, a terminal, or a printer. and 132K bytes of on-board says this technique relieves based BIOS to execute one-
You can select either the PC graphics firmware. Options the host of having to buffer wait-state, word-wide fetches. 
or the serial port as the host. include firmware development disk 1/0 data in a virtual Onboard, there are 640K 
Text and software commands tools, software development paged environment. bytes of RAM, which is ex-
go from the host to Accent's tools, a GKS subroutine The MVME32I costs pandable to I2.6 megabytes 
on-board processor. library, and a graphics ac- $2295. Contact the Micro- using a piggyback socket, and 

In addition to the text-to- celerator that speeds drawing computer Division Marketing I28K bytes for soft BIOS. 
speech synthesizer board, you from 2500 to I5,000 vectors Dept., Motorola, P.O. Box The EGA side of the card 
get software (device driver, per second. 209I2, Phoenix, AZ 85036, has 256K bytes of video 
demo program, and utilities) CADCard costs $I750. (602) 438-3501. RAM. The EGA BIOS runs 
and a manual for $495. For Intelligent Graphics also Inquiry 580. out of I6-bit-access RAM. 
more information, contact puts together a CADcard The card supports monitors 
Aicom Corp. , P.O. Box graphics workstation based compatible with IBM's 
7103IO, San Jose, CA on an 80286 computer with Video Overlay Monochrome Display, Color 
9517I-0310, (408) 238-0485. 640K bytes of memory, an Display, and Enhanced Color 
Inquiry 577. AT-compatible BIOS, and the Video's Overlay! 400 Display.u.S . 

graphics controller. The lets you combine images The card's other features in-
system also has a 20-megabyte from any NTSC-compatible elude a socket for an 80287 

One Board Lets You hard disk, a 1.2-megabyte source, such as a video numeric coprocessor, an AT-
Put Two in Compaq floppy drive, a color monitor, camera or VCR, with text and compatible serial port and 
Portable two serial ports, and a graphics generated by an IBM keyboard controller, serial-

parallel port.. MS-DOS 3.I, PC and save the resulting port emulation of the host AHouston company has CADcard diagnostics, and a images on a video recorder. hardware, I6K-byte bootstrap 
designed a card it says demo package are also stan- You can also use it to build ROM with debugger, and an 

will let you fit two short dard . The workstation costs computer windows containing on-board switching that allows 
cards in one long slot of a $7500. video images. The card the card to appear in I6 
Compaq Portable. Radix For more information, con- overlays in opaque or unique I/O port ranges. A 
Associates says most IBM tact Intelligent Graphics transparent mode. 35-foot cable can hook up to 
PC-compatible short cards Corp., 4800 Great America Overlay! 400 works with a workstation; with a long-
can fit in one of the two slots Parkway, Santa Clara, CA PCs, XTs, ATs, and com- distance driver, you can run 
on its Bus Expander Card; 95050, ( 408) 986-8373. patibles and most CGA and cable as far as 535 feet. 
one slot measures 4Ys inches, Inquiry 579. EGA cards. Scan rate is I5.75 The AT/EGA card costs 
the other 6~ inches. (The kHz. 1/0 is switch-selectable. $1300. Contact Mitsubishi In-
user will have to make special The card is not dependent on ternational Corp., Em bar-
accommodations for cabling, VMEbus Disk a particular operating system. cadero Corporate Center, 
Radix says.) After connecting Controller It retails for $I200. For more 2483 East Bayshore Rd . , 
the short cards on the longer Suite 210, Palo Alto, CA 
card, you can fit it into the M otorola has introduced 94303, (4I5) 494-I545. 

an intelligent VMEbus- Inquiry 582. 
compatible controller board 

continued
that can handle two 5 1A-inch 
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E c 
The fa com 24 modem 
·1. resi ' in a sho slot of 
PC/XTIAT :ompatibles and 
extenus yo ir operation from the 
USA to Europe, Asia, Austral;,, and 
_ JUth America It is fully Hayes• 
comoatibl : as well as Bell 
21: "'":ITT V.22 and 
v.~ 5 compatible. 

Sound Quality 
Evercom modem's advanced 

sigm processing ::.....~ adaptive 
equalization make it a superior 

rformer at 300/1200/2400 bps, 
)isy lines. 

•1 na •4 e 
Fully Automatic 

Auto-dial and auto-an5Wer are 
standard features. The Evercom 
automatically matches its speed to 
the calling modem's speed It also 
senses "rotary" or "tone" dialing 
and redials busy numbers with 
only a couple of keystrokes. Ifyou 
are sending data and wish to talk, 
just pick up your phone tu switch 
to talk mode. 
The Software Partner 

•BitCom, a powerful menu
driven communications program, 
remembers up to 32,000 

,11, ird fits XT slot 8 
:d with 48 hour bum-in 
patible 

I 

11 l· 103 compatible 
I I 	

~ & V.22 bis compatible 

1ualization 

1plex operation 

:ss monitoring 


I !~• ~ia!ing, ~~~-e_rin~!~?, redialing 

'' 

* Speaker with software volume control 
* * * 

Tone and pulse dialing 
Automatic data-to-voice transition 
Detects receiver off-hook * * Reports speed mismatch and off-hook 
Communications software included * Extended Hayes command set* Built-in diagnostics 

:: ~dvanced digi~al sign.al ~r~ce~sing 

numbers, supports script files and 
also works in 1: columr 
mode. 
Easy Installation 

A complete installation and 
testing program always accom
panies Evercom r )dems. It 
identifies communications devices 
and tests connections. 

Get - ,400] ,w..:I ~..,...,...,..,:I 

Call us today at 

1-800-821-0806 
and in Calif omia it's 

1-800-821-0807 
We'll give you the location of the 
EVEREX dealer nearest you. 

t~~ 
~~EEVE REF 

48431 Milmont Drive Fremont, CA 94538 
' International t:lusiness Machines Corp. · s;tCom is a trademark Ever 

BIT Inq uiry 91 for End-Users. lnquu y 92 for DEALERS ONLY 



WHAT'S NEW 

SOFTWARE• PROGRAMMING LANGUAGES AND AIDS 

Intelligent Backup 
Manages Hard Disk Data 

Manage your hard disk 
with Intelligent Backup. 

Some of the program's 
features include prompting, 
multiple device support, a 
DOS-command interface, and 
a full screen editor. You can 
set many of the program's 
features to perform auto
matically. The program also 
has a feature called Intelligent 
Backup, which means that 
only files that have been 
altered are backed up. 

Intelligent Backup sells for 
$149.95 and is not copy
protected. For more informa
tion, contact Vamco, 10310 
Markinson Rd., Dallas, TX 
75238, (214) 343-5708. 
Inquiry 583. 

Multitasking in C 

Cytek has added three 
programs to its Multi-C 

multitasking library for C 
programmers. 

Multi-Comm ($149) is a 
communications library that 
supports interrupt-driven data 
transfers, multiple device 
types in asynchronous or syn
chronous mode, and back
ground communications by 
Multi-C tasks. 

Multi-Windows ($295) 
offers you the ability to create 
overlapping, pop-up windows. 

· Multi-Forms ($149) works 
with Multi-Windows to pro
duce data entry and display 
screens. 

For more information, con
tact Cytek Inc., 805 Turnpike 
St., Unit 202, North Andover, 
MA 01845, (617) 687-8086. 
Inquiry 584. 

Turbo Pascal Numerical 
Methods Toolbox 

Borland has announced 
the Turbo Pascal 

Numerical Methods Toolbox 
for its Turbo Pascal language 
development system. The 
toolbox is made up of 10 
modules that enable you to 
find solutions to equations, 

interpolations, calculus with 
numerical derivatives and in
tegrals, matrix operations, 
eigenvalues, differential equa
tions, least-squares approx
imations, and Fourier trans
forms. 

You can modify each of the 
modules and incorporate them 
into your own programs. The 
source code is provided. 

The toolbox runs on IBM 
PCs, XTs, and ATs, with or 
without an 8087 or 80287 
math coprocessor. The 
graphics module requires that 
you have a graphics monitor 
and the Turbo Pascal Graphix 
Toolbox . The Numerical 
Methods Toolbox sells for 
$99.95 and is not copy
protected. 

For more information, con
tact Borland International, 
4585 Scotts Valley Dr., Scotts 
Valley, CA 95066, (408) 
438-8400. 
Inquiry 585. 

Tools for Creating 
Expert Systems 

I ntelligenceWare has an
nounced Experteach-11, a 

collection of expert system 
tutorials, case studies, on-line 
and interactive teaching pro
grams, tools with source 
code, sample expert systems, 
and artificial intelligence 

Uzmco's Intelligent Backup manages data on hard disks. 

languages. Also included are 
six rule-based expert system 
shells implemented in LISP, 
Prolog, and Pascal. 

Experteach-11 runs on IBM 
PCs and compatibles with 
256K RAM and MS-DOS or 
PC-DOS 2.0 or higher. The 
program sells for $475. For 
more information, contact 
IntelligenceWare Inc., 9800 
South Sepulveda Blvd., Suite 
730, Los Angeles, CA 90045, 
(213) 417-8896. 
Inquiry 586. 

Stay-Res Puts Your 
BASIC Programs 
in Memory 

MicroHelp has announced 
Stay-Res, a $95 BASIC 

programmer's package that 
makes compiled BASIC pro
grams memory-resident. Stay
Res saves the current screen 
when the program is popped 
up, and when the program is 
popped down, the screen is 
automatically restored. 

The program is not copy
protected. It requires an IBM 
PC, XT, AT, or compatible, 
MS-DOS 2.0, and a BASIC 
compiler. Programs compiled 
with QuickBASIC 2.0 require 
DOS 3.0 or higher. 

For more information, con
tact MicroHelp Inc., 2220 
Carlyle Dr., Marietta, GA 
30062, (800) 922-3383; in 
Georgia; (404) 973-9272. 
Inquiry 587. 

A Compiler 
for the Amiga 

A bsoft has announced a 
FORTRAN/020 compiler 

for Amigas using MC68020/ 
MC68881 upgrades. The com
piler comes with a source
level symbolic debugger, 
generates position-independent 
reentrant code, and supports 
Amiga's ROM routines and 
VAX and FORTRAN 8X ex
tensions. Also featured is a 
linker, library manager, IEEE 
single- and double-precision 
floating-point software, virtual 
array support, overlay sup
port, dynamic linking at run 
time, and a C interface. 

The program is not copy
protected. Absoft also reports 
that there is no limitation on 
code or data size. The com
piler sells for $495. For more 
information, contact Absoft 
Corp., 4268 North Wood
ward, Royal Oak, MI 48072, 
(313) 549-7111. 
Inquiry 588. 

C Compiler 
for 80386 Applications 

I ntel has introduced a C lan
guage compiler and utilities 

package for IBM PC ATs and 
compatibles running MS-DOS 
or PC-DOS 3.0 or higher. 
The programs were designed 
for the development of 80386 
application software. The C 
386 Compiler and RLL 386 
Relocation, Linkage, and 
Library Tools package can be 
used on IBM PC ATs alone 
or linked with other PCs or 
VAX and MicroVAX com
puters over the Intel Open
NET network. 

The C 386 Compiler is 
$900, and the RLL 386 
Relocation, Linkage, and 
Library Tools package is 
$600. For more information, 
contact Intel Corp., 3065 
Bowers Ave., Santa Clara, CA 
95051, (503) 681-2279. 
Inquiry 589. 

cominued 
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Is this the best monitor 

for desktop publishing? 


Sometimes, youcan't easy to read. So,You can make book on it.

tell a book by its 
cover. And that's particularly true of the new 1280 
graphics subsystem by Amdek. It's designed specifically 
foc the high resolution demands of desktop publishing 
and CAD applications. But it's still completely compati
ble with all standard IBM PC software. 

Amdek's 1280 consists of a high-contrast, non-glare 
15" white phosphor monitor and a bit-mapped graphics 
board. The extra-large CRT can display up to 160 charac
ters per line by 50 lines of text (vs. 80 x 25 for IBM). 

Incredibly high resolution, 1280 (H) x 800 (V), plus the 
use of a 16 x 32 dot character (vs. 8 x 8 IBM standard), 
result in text and graphics that are remarkably sharp and 

creating high qual
ity flyers, reports, newsletters, bulletins or whatever else 
you want to "publish" at your desk is as simple as ABC. 

The Amdek 1280 is also supported by one of the most 
popular IBM PC desktop publishing software packages, 
Clickart by T/Maker. Compatibility with AutoCAD and 
CADvance gives you full CAD potential. Convenience fea
tures include front-mounted operator controls for power, 
brightness and contrast; and a tilt-swivel base which 
allows you to select the most comfortable viewing angle. 

So, stop the presses-Amdek has done it again! 
Because everything that's fit to print looks better on an 
Amdek 1280. 

Clear~y the finest in monitors. Inquiry 15 

2201 Lively Boulevard, Elk Grove Village, IL 60007, Phone: 312/364-1180 TLX: 280-803 



WHAT'S NEW 

~ II 

Two- and Three
Dimensional Design 
with VersaCAD 
Designer 

VersaCAD Designer offers 
two-dimensional drafting 

and three-dimensional model
ing capabilities, materials 
reports, and CAD communi
cations in a $2995 package. 
Its three-dimensional model
ing capabilities include color 
shading, automatic extrusion, 
various display modes, and 
programmability. Other 
features include built-in 
primitives, and you can also 
customize your own. 

The program's customiza
tion ability lets you make 
your own menus, record and 
play back design operations 
through macros, define the 
screen colors, and program 
expert systems operations 
through the built-in CAD Pro
gramming Language. 

From the main menus, you 
can move your design back 
and forth between two- and 
three-dimensional models, and 
you can bring two
dimensional objects into the 
three-dimensional database for 
automatic extrusion, circular 
sweeps, or editing. · 

You can display your model 
in orthographic, wireframe, 
isometric, or perspective 
views with hidden-line 
removal. The program 
generates planes using 
polygons with the number of 
sides you designate. 

VersaCAD Designer 
features two-way communica
tion links to other software 
and telephone support. 

The program runs on IBM 
PC XTs and ATs with 640K 
bytes of RAM. A digitizer or 

·mouse are recommended as 
input devices. 

For more information, con
tact T&W Systems Inc., 7372 
Prince Dr., Suite 106, Hun
tington Beach, CA 92647, 
(714) 847-9960. 

Inquiry 590. 


lfrsaCAD Designer offers 2-D and 3-D capabilities. 

Digital Oscilloscope 
and Spectrum Analyzer 

PCGen is a transfer func
tion analyzer that inte

grates the functions of a 
digital oscilloscope and a 
spectrum analyzer. The pro
gram enables you to acquire 
real-time data in the form of 
analog voltages, display the 
time histories of the sampled 
data on the screen (like an 
oscilloscope), and perform 
Fourier analysis on the data. 
According to Hansen In
struments, manufacturer of 
PCGen, no programming is 
required, and all functions are 
controlled by the function 
keys and menu. 

Time domain functions 
enable you to acquire and 
display one or two channels at 
a time. You can also select 
the sample frequency, sen
sitivity, record length, and 
triggering. You can store time 
data on disk or on a time data 
plot, which also displays 
voltage and time at current 
position. 

Frequency domain functions 
include computation and 
display of frequency spectra 
for either channel, both at the 
same time or individually. 

The functions of PCGen are 
selectable by the 10 function 
keys. Through the master 
menu, you can select operat
ing parameters, and setups are 
stored and retrieved from the 
setup file. You exit the pro

gram by pressing a single key. 
PCGen requires an IBM 

PC, XT, AT, or compatible 
with a math coprocessor chip, 
a graphics board, a monitor 
compatible with your graphics 
board, and a data-acquisition 
board. Your system must also 
have 384K RAM, one floppy 
or hard disk drive, and MS
DOS or PC-DOS 2.0 or 
higher. 

The software sells for $250. 
For more information, contact 
Hansen Instruments, 577 
Gerard Ct., Pleasanton, CA 
94566, (415) 846-7925. 
Inquiry 591. 

Analyze Stress 
and Vibration 
with Finite Elements 

MacNeal-Schwendler has 
announced MSC/pal, a 

static and dynamic finite
element analysis program for 
stress and vibration analysis. 
Versions are available for the 
512K-byte Macintosh ($995) 
and I-megabyte systems 
($1495). The 512K version 
can analyze models with a 
maximum node point limit of 
300, and the larger version 
can analyze up to 500 node 
points. The program is 

..... --.--....... 
copy-protected. 

You can use MSC/pal in the 
design and analysis of 
mechanical systems, stress 
analysis of mechanical com
ponents, servomechanism 
vibration analysis, stress 
analysis of pressure vessels, 
vibration analysis of printed 
circuit boards, and automotive 
and aerospace structural 
strength analysis. 

Graphic capabilities include 
three-dimensional wireframe 
plotting, scaling, and rotating, 
deformed/undeformed over
lays, element and node point 
numbering, and x,y plotting 
for element stress scanning 
and dynamic response. 

For more information, con
tact MacNeal-Schwendler 
Corp., 815 Colorado Blvd., 
Los Angeles, CA 90041, (213) 
258-9111. 
Inquiry 592. 

Image Processing 

D T/lmage-Pro from Data 
Translation is image 

processing software that runs 
on the IBM PC AT. The pro
gram lets you perform real
time image processing and 
graphics functions with the 
click of a mouse. Built into 
the program is a graphics 
package called HALOVision. 
It enables you to add labels, 
grids, ellipses, and lines to 
images, and you can paint 
over or cut and paste portions 
of the images. 

The program's main menu 
offers image analysis, image 
measurement, a graphics 
editor, and submenus that 
feature acquisition, process
ing, and display functions. 

To run OT/Image-Pro you 
need an IBM PC AT with 
512K bytes of RAM and MS
DOS or PC-DOS 3.0 or 
higher, a Data Translation 
frame grabber, and an input 
device such as a mouse. 

OT/Image-Pro sells for 
$1495. For more information, 
contact Data Translation Inc., 
100 Locke Dr., Marlboro, 
MA 01752, (617) 481-3700. 
Inquiry 593. 
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Re\ationa\ 
Progrannnab\e 

ANNOUNCING DAC-EASY BASE 

$49.95 
REPORTS 

Page-Style Reports 
Column-Style Reports 

A POWERFUL RELATIONAL DATABASE THAT IS EASY TO 
LEARN, VERSATILE AND BEST OF ALL, INEXPENSIVE! 
Dae-Easy Base is indeed both powerful programming language. Column or GREAT FOR THE HOME 
and easy to use. It offers a multitude of page-style reports can be created There are unlimited uses for Dae-Easy 
unique features to help you organize, quickly, and viewed on your computer Base around the home. Keep track of 
locate, and sort all kinds of alphabetic screen or printed to paper. As with all mailing lists, birthday lists, check
and numeric data. Dae-Easy Base reports generated by Dae-Easy Base, books, household inventories, stamp 
continues the low price/high you can select which records will be collections, recipes, client lists; and the 
performance tradition of the Dae-Easy included in your report and how they list goes on and on. Dae-Easy Base is 
Series. With worldwide sales of over will be sorted. Special headings and so easy to learn you will create your 
300,000 systems, Dae-Easy has become subtotals can be added to give you the first database in no time. Call now and 
the new leader in software designed for exact information you need. take advantage of the tremendous 
small businesses. benefits of organized data. 

GREAT FOR ADVA C D USERS 
FLEXIBl.E MENU SYSTEM Yes, Dae-Easy Base is easy to use, and 

Dae-Easy Base is actually two systems it is also very powerful. An unlimited 
in one. If you are a novice you will number of records with up to 60 fields 
appreciate the special Beginner Menu per record, ability to access up to three 
which contains the most commonly files at a time, date arithmetic 
used features for creating, editing, and capability, formula fields for 
printing files. The more experienced calculations within files, dynamic 
database user will find the Advanced 	 abbreviations, and keyboard macros 

---- =---"- - ' -- ·Menu allows instant access to each and 
every one of the powerful routines. In 
both menus, you are only a keystroke 
away from the context-sensitive help 
screens. The help screens in Dae-Easy 
Base are so complete you may never 
have to consult the accompanying 200 
page manual. 

II files and can 
EASY FILE AND REPORT R Tl N run DBASE II 

Design professional-looking data input programs. 
screens without leaving the menu 

11111f~ 11111i1 1mi1 1111 1mu1111n1 


:io n.w Mlli'ff\' ·~AC">\(;" RAN'l'U structure. There is no need for complex 
Dae offers a 30 day uncondilional guaranlee on all 

programming. Once created, the edit products boughl directly from Dae Soflware (less 
screen allows you to input and edit shipping charges} There is a $10.00 restocking fee 

your information in a matter of if the disk envelope is opened. 

minutes. Also attach special notes to Minimum Hardware Requirements: 
IBM or other compatibles, 256K memory, MS·DOS or PC·any of your records with the built-in DOS 2.0 or later. two DSDD drives, color or monochrome 

MemoWriter. The MemoVv'riter is the monitor. 

perfect way to attach specific 	 IBM and PC-DOS are registered trademarks of International 
Business Machines. MS-DOS is a trademark of MicrosSoftinformation to a single record. 
Corp. dBASE II is a trademark al Ashton-Tale, Inc. [lac-Easy 

Custom reports are easy to create is a trademark, and Dae-Easy Base is a trademark or Dae 

without using the available Soltware, In c. 


Inquiry 76 


TO ORDER 

CALL TOLL FREE 


1-800-992-7779 
(IN TEXAS CALL 1-214-458-0038) 

Mail to: ~ dac software, inc. ,~ 
480! Spring Vailey Rd , Bldg. 110-B 
Dallas, TX 75244 

Yes, please rush me __ copies of 
Dae-Easy Base today. I have enclosed $49.95 
(Texas residents add 7V.1% sa les tax) for each 
copy + $7.50 for shipping. 

Name 

Company 

Address 

City 

State Zip 

Phone 

Computer Brand _ ________ 

* * * * Method of Payment * * * * 
D Check D Money Order 
D VISA D AMEX D MC 



WHAT'S NEW 

SOFTWARE• BUSINESS AND OTHER 

Creating Graphics 
with Hoops 

Hoops, a graphics software 
program made up of a 

library of three-dimensional 
routines, has a hierarchical 
segment structure. The rou
tines control geometric 
modeling, viewing, rendering, 
and user interaction. The pro
gram also contains an interac
tive graphics debugger. It 
features hidden-line removal, 
hidden-surface removal, and 
shaded image-rendering capa
bilities. You can transform, 
highlight, rotate, and scale 
complex objects, as well . 

The routines are written in 
C and are callable from any 
C or FORTRAN application. 
The program is built around a 
device-independent interface, 
so an application developed 
on one device can be run on 
another without modification. 
Hoops runs under UNIX, 
VMS, and DOS operating 
systems. The cost of the 
microcomputer version of the 
program is $875; licenses for 
additional machines cost 
$250. 

For more information, con
tact Flying Moose Systems 
and Graphics Co. Ltd . , The 
Clinton House, Ithaca, NY 
14850, (607) 273-3690. 
Inquiry 594. 

Tax Reform Act 
Accounted for 
in Software 

T he Tax Mini-Miser is 
available in a Tax Reform 

Edition for IBM PCs ($195) 
and Apple Ils ($119). 

You can calculate the poten
tial tax savings of deferring 
income or taking a capital 
gain this year instead of next, 
and you can create and review 
up to six tax strategies and 
project them on the screen at 
the same time. According to 
Sunrise, the manufacturer, the 
program calculates a typical 
three-year projection in 5 to 
15 seconds. 

Tax Mini-Miser works with 
Lotus 1-2-3; however, 1-2-3 is 
not required to run the 

program. 
A California version that 

computes Federal and Califor
nia state taxes simultaneously 
is also available. The IBM PC 
version costs $295; the Apple 
version, $149. 

For more information, con
tact Sunrise Software Inc., 
240 Twin Dolphin Dr., Suite 
E, Redwood City, CA 94065, 
(415) 595-5255. 
Inquiry 595. 

EZTax-Plan is a tax plan
ning and projection pro

gram that runs on the IBM 
PC and Macintosh with a 
Lotus 1-2-3, Multiplan, or 
Excel spreadsheet. It takes the 
changes in the capital-gain 
rate into account , along with 
the exemption, interest deduc
tion, and passive loss phase
out. You can analyze and 
compare tax strategies for 
each year and print out 
reports and summaries. 

The Personal Planning Edi
tion is $95, and the Busi
ness/Corporate Planning edi
tion is $295. 

For more information, con
tact EZWare Corp., 29 Bala 
Ave., Bala Cynwyd, PA 
19004, (800) 543-1040; in 
Pennsylvania, (215) 667-4064. 
Inquiry 596. 

T axworks is a tax-return 
preparation program that 

automatically stores data you 
enter and lets you experiment 
with various tax strategies. It 
runs on IBM PCs and CP/M 
computers. A Federal version 
designed for tax professionals 
prepares 18 Federal forms and 
schedules; it sells for $500. 

Smaller versions, which con
tain fewer schedules, are 
priced from $75 to $175. And 
a California program, which 
transfers applicable data from 
the Federal to the California 
schedules, costs an additional 
$100. 

For more information, con
tact Hollingsworth Business 
Services, 881 Alma Real Dr., 
Suite T-2, Pacific Palisades, 
CA 90272, (213) 459-2746. 
Inquiry 597. 

Keep Your Home 
Finances on Balance 

0 n Balance is a home 
finance program with 

screens that work and look 
like a checkbook register. You 
can enter up to 800 financial 
transactions and set up 175 
accounts, defining them as 
assets, liabilities, income, or 
expenses. You can also flag 
any tax-related. expenses to 
simplify recall at tax time. 

On Balance runs on the 
Apple Ile and Ile with a 
minimum of 128K RAM. The 
program sells for $99.95. 

For more information, con
tact Broderbund Software 
Inc. , 17 Paul Dr., San Rafael, 
CA 94903-2101, (415) 
479-1700. 
Inquiry 598. 

Business Modeling 

Business Strategist is a 
$249.95 business training 

application that lets you 
simulate a company's opera
tion. Competitors and case 

WHERE DO NEW PRODUCT ITEMS COME FROM? 
1he new products listed in this section of BYTE are chosen from 
the thousands of press releases , letters, and telephone calls we 
receive each month from manufacturers, distributors, designers, and 
readers. 771e basic criteria for selection for publication are: (a) does 
a product match our readers' interests? and (b) is it new or is it 
simply a reintroduction of an old item? Because of the volume of 
submissions we must sort through every month, the items we publish 
are based on vendors ' statements and are not individually verified. 
If you want your product to be considered for publication (at no 
charge), send full information about it, including its price and an 
address and telephone number where a reader can get fitrther in
formation , to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough , NH 03458. 

histories for the computer, oil 
and gas, brewing, automotive, 
and pharmaceutical industries 
are provided. 

Simulation models within 
the program include economic 
information on real-world 
situations, consumers, in
vestors, and expert analysts. 
During the simulation you 
must make business decisions 
on pricing, financing, adver
tising, and labor costs, and 
help is available to you at 
each stage. 

The prograrn runs on IBM 
PCs, XTs, ATs, and com
patibles with at least 384K 
RAM and MS-DOS or PC
DOS 2.0 or higher. For more 
information, contact Reality 
Technologies, 3624 Market 
St., Philadelphia, PA 19104, 
(800) 346-2024. 
Inquiry 599. 

Personal Portfolio 
Manager 

T his management and 
analysis software lets you 

generate reports, including 
Schedule B and D Federal in
come tax liabilities. You can 
keep a year-to-date transaction 
file, analyze different trading 
strategies, and flag securities 
that have met your buy and 
sell objectives. According to 
Abacus, the program enables 
you to manage as many port
folios as your computer's 
memory permits. 

The program features the 
capability to update quotes 
automatically through the 
Dow Jones News/Retrieval or 
Warner Computer systems. 

PPM runs on IBM PCs, 
XTs, ATs, and compatibles 
with 256K bytes of RAM, 
MS-DOS or PC-DOS 2.1 or 
higher, and a Hayes
compatible modem to access 
the on-line services. The pro
gram sells for $79.95. 

For more information, con
tact Abacus Software, 2201 
Kalamazoo SE, P.O. Box 7211, 
Grand Rapids, MI 49510, 
(616) 241-5510. 
Inquiry 600. 
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May we suggest Manuscript. 


Yes, Lotus Manuscript'" is a very 
different kind of word proces
sor. Because when you're 
processing long, technical doc
uments such as proposals, 
specifications and reports, you 
have very different kinds of 
needs. 

Needs like rnixing text and 
graphics on the same page. Or, 
creating complex equations. Or, 
working with columns and 
tables. Or, rnaking wholesale 
rev1s1ons. 

Very often technical docu
ments require the mixing of 
text and graphics on the same 
page. Graphics from Lotus® 

1-2-3~ Symphony® and Free
lance®Plus. With Manuscript 
you can import spreadsheets 
and charts, as well as diagrams 
and scanned images. 

Another feature designed 
specifically for the writer of 
technical documents is Manu
script's integrated Outliner. 
When you collapse the docu
ment you' re able to navigate 
the outline much easier than 
wading through the entire 
piece. You can move a page, or 
S]J1Porlslieets, 
gruphs and charts 
Jra111. 1-2-8® ewe/ Greek symbols, clia
Su1111;/wnu®cwi 

critical marks and braceusil7J /Je nri:red 
1cil Ii le.rt 011 the kets. No longer do you 
scune/Htge. need to literallycut 

and paste to create 
equations.. 

}Josie are a thinq 
of Ihe post. 

even an entire chapter with just 
a few keystrokes. 
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"~ 

Also, because Manuscript 
is structured, you can globally 
format an entire document or 
format by individual sections. 

Imagine changing all head
lines from 14 point plain 
text to 16 point bold, by a 
simple menu selection. 

How about the age 
old dilemma of proof read
ing revisions? Manu
script's Document 
Compare feature high
lights changes between 
revisions. You might call it 
fool-proofreading. 

Also, Manuscript automati
cally sizes and generates math 

equations as well as 
upper and lower case 

With our powerful 
Print Formatter you 
have complete control 

Lot11sManuscript 
I 1~·""*"o~·..•.IJ"I''"'"~ 

~-~h'fl•l/.1'""'"'..'h ----


over the look of your docun1ent. 
You can position and size 
graphics anywhere on the 
page. You can choose fonts and 
point sizes from abuilt-in type
face list. You can even save 
format information as a tem
plate for regular use. 

As for the quality ofoutput, 
Manuscript takes full advantage 
of tcxlay's printing technology, 
from dot-matrix to laser, includ
ing PostScript®printers. 

Manuscript is designed to 
work on most IBM®PCs and 
compatibles.* Its familiar 1-2-3 
interface makes it easyto use. 
And our Manuscript evaluation 

Wit /1 our Doc1n rum( ·• . .- . , ,,.,- ..,,.... 
Previewfeature you .. " " ' c • · =· .. 
c1n1 see how any /Htge will look /Jrfore'il 's 
1wi111ect. Zoom. ca1xtl;i li l?J leis you tuke o 
closer look ut .Q/'ClJJilics ancl eq1wtions. 

kit makes it easyto try. For 
$10.00, you'll get apresenta
tion disk, working software, 
and a tutorial manual. To get 
your evaluation kit, call 
1-800-345-1043, ask for lot 
YF-1450. Or, for more infor
mation, see your authorized 
Lotus Dealer, or write Lotus 
Development Corp., 55 
Cambridge Parkway, 
Cambridge, MA 0214 2 . 

Lotus Manuscript. 
© J ~ ! S () Lut us I lp\·t·ll1pmt•111 Corpor;Hii ill.: \ II rip.his rcsern·d. l.0111s. I.:! ~ I. S\·mphon.\· and l · ' n·~· l a 11 t1 · ar(' n·~hll'!Td tr;1d1' t1 1arks ;md Loi\JS~ 1 a11usn ip 1 is a lrt1d1•111 ark 

of Lotus Dl·\·d opmt•nt Corpo ra lio n. PoslScripr is a rl'gis\Nl"d 1radr111;irk 11 1" o\ d1J!wS.\·s1i:ms. l111". lll\ 1 is a n·~isl i·n ·d tradP1n ;1 rk qf Int i ·mationa l l\11si1l\'sS \lad 1i1a•s . 
\\lam1sn ip1 and Ma1tt1scr i1 1t Er alt1a1io11 l\ i! n·qui rr· ii J:;:I\ ;u ul a hard disk 
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EVENTS AND CLUBS 


February 1987 


EVENTS 

1987 Computer Graphic Invitational 
Computer Conference, San Jose, CA, and 
North Dallas, TX. Invitational Computer 
Conference, 3151 Airway Ave. #C-2, 
Costa Mesa, CA 92626, (714) 957-0171. 
February 

Third International Conference on Data 
Engineering, Los Angeles, CA Computer 
Science Department, Marguerite Jacks Hall, 
Stanford University, Stanford, CA 94305, 
(415) 723-0685. February 3-5 

Sixteenth Annual Computers in Education 
Conference: Macro Vision-A Broader 
View of Technology, Portland, OR. Bob 
Hamel, Multnomah ESD, 220 Southeast 
102nd, Portland, OR 97216, or call Tony 
Vaught, (503) 657-5154. February 5-7 

Sixth Annual Computers in Education 
Conference, Manchester, NH. Carol Anne 
Eldridge, New Hampshire Association for 
Computer Education Statewide, 741 Chest
nut St., Manchester, NH 03104, or call 
Michael Goldsmith, (603) 225-0815. 
February 9 

Communication Networks '87, Washing
ton, DC. CW/Conference Management 
Group, P.O. Box 9171, 375 Cochituate Rd., 
Framingham, MA 01701-9171, (800) 225
4698; in Massachusetts, (617) 879-0700. 
February 9-12 

1987 Systems Design & Integration Con
ference, Santa Clara, CA. Electronic Con
ventions Management, 8110 Airport Blvd., 
Los Angeles, CA 90045, (213) 772-2965. 
February 10-12 

Mansfield Mid-Winter Hamfest/Computer 
Show, Mansfield, OH. Dean Wrasse 
KB8MG, 1094 Beal Rd., Mansfield, OH 
44905, (419) 589-2415. February 15 

Electronic Imaging West, Anaheim, CA. 
MG Expositions Group, 1050 Common
wealth Ave., Boston, MA 02215, (800) 
223-7126; in Massachusetts, (617) 232-5470. 
February 16-19 

Artificial Intelligence: Technology, In
dustry, and Applications, Los Angeles, 
CA. UCLA Extension, P.O. Box 24901, Los 
Angeles, CA 90024, (213) 825-3344. 
February 17-20 

Fifteenth Annual ACM Computer Science 
Conference and SIGCSE Symposium, St. 
Louis, MO. ACM, Conference Department, 
11 West 42nd St., Third Floor, New York, 
NY 10036, (212) 869-7440. February 17-20 

Which Computer? Show, Birmingham, 
Warwickshire, U.K. British Information Ser
vices, 845 Third Ave., New York, NY 
10022, (212) 752-8400. February 17-20 

Second Guelph Conference on Computer 
Conferencing and Electronic Messaging, 
Guelph, Ontario. Robert 1. McQueen, 
Department of Communications Services, 
University of Guelph, Guelph, Ontario, 
Canada NIG 2WI. February 18-19 

Fifth Annual Missouri Computer-Using 
Educators Conference, Columbia, MO. 
Michael C. Holden, 205 Hill Hall, Univer
sity of Missouri, Columbia, MO 65211, (314) 
882-7403. February 20-21 

Microcomputers in Control Systems: 
Hardware, Software, and Interfacing, 
Washington, DC. Continuing Engineering 
Education, The George Washington Univer
sity, Washington, DC 20052, (800) 424
9773; in Canada, (800) 535-4567; in DC, 
(202) 994-6106. February 23-27 

Computer-Aided Software Engineering 
Symposium, Atlanta, GA. Digital Con
sulting Associates Inc., 6 Windsor St., 
Andover, MA 01810, (617) 470-3870. 
February 24-26 

Ohio Department of Education and the 
Ohio Education Data Systems Associa
tion's Sixth Annual Computer Fair, Col
umbus, OH. Dan Henige, Penta Schools, 
30095 Oregon Rd., Perrysburg, OH 43551, 
(419) 666-1120. February 25-26 

COMMTEX '87, Atlanta, GA. International 
Communications Industries Association, 
3150 Spring St., Fairfax, VA 22031-2399, 
(703) 273-7200. February 26-28 

If you send notice of your organization's 
public activities at least four months in 
advance, we will publish them as space 
permits. Please send them to BYTE 
(Events and Clubs), One Phoenix Mill 
Lane, Peterborough, NH 03458. 

CLUBS 

Hands On! newsletter, Technical Education 
Research Centers, 1696 Massachusetts Ave., 
Cambridge, MA 02138. 

Assembly on Computers in English, af
filiate of the National Council of Teachers 
of English. Contact Lenora Cook, ACE, 12 
Coral Tree Lane, Rolling Hills Estates, CA 
90274, (213) 377-3701. 

COM Press Quarterly, newsletter on educa
tional software, COMPress, P.O. Box 102, 
Wentworth, NH 03282. 

California Educational Computing Consor
tium Newsletter, Hal Roach, Mt. San 
Antonio College, 1100 North Grand Ave., 
Walnut, CA 91789. 

Academically Speaking, educational com
puting newsletter from Scholastech, P.O. Box 
1545, Cambridge, MA 02238. 

T-BUG, Chicago-area Tandy Business Users 
Group, Ellen D. Weinstein, 1642 Coloma 
Place, Wheaton, IL 60187. 

ComputAbility, catalog of special products 
for handicapped IBM users, ComputAbili
ty Corp., IOI Route 46, Pine Brook, NJ 
07058, (201) 882-0171. 

SCPCUG, for IBM PC and compatible 
users, P.O. Box 0396, Titusville, FL 32780, 
Alan Tietjen, (305) 269-7815. 

Cape PC Users Group, Gene Neill, 131 
West Heather Rd., Wildwood Crest, NJ 
08260. 

Amiga Guru, newsletter of the Cleveland 
Area Amiga Users' Group (CA-AUG), 3715 
Townley Rd., Shaker Heights, OH 44122, 
BBS: (216) 341-4452. 

Tele/Tech, BBS for real estate professionals, 
(703) 560-8931, or call Robert D. Weaver at 
(703) 560-8981. 

Sydney Kaypro Users Group (SKUG), 
Hans Schneider, 122 Murriverie Rd., North 
Bondi, New South Wales 2026, Australia. 

PC Life, newsletter of the Long Island PC 
Users' Group, P.O. Box 280, Cammack, NY 
11725 ; South of the Bauder BBS: (516) 
932-2860 .• 
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e7e nottoo big 

If you find portable computers that leave you 

hanging a little hard to take, meet MultiSpeed™ from NEC. 
A breakthrough of truly small proportions. 
Our Multi is a mini. Just a decimal point over 11 

lbs. So you can really travel light. More important, you 
can travel bright. 

You can do more with MultiSpeed. Because it 
has more power (640K) and more memory. And at 9.54 
MHz it runs at twice the speed of the IBM Convertible. 

Of course, you can expand our competitor's 
capabilities. But to do that you have to add "slices': And 
pay the prices of the slices. Which can run hundreds 
of dollars. For features that come standard on MultiSpeed. 

And that's not the least of it. Because the slices 

C&C Computers and Communications 

"IB'vt ~t:ia is rotCOTPOlitJev..UhlBM l<s).t:cat'dpcrtNo. 8529297. 

IBM & Iha 18tvt FC ~Wd F\;/XT are raj$19"ed tradffrol'ks of ln!OO'atb\1! Businf:r.s IVocliines lrx:. 
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make their portable more portly. Most are over two 
inches and weigh about a pound. 

Then there's MultiSpeed's detachable screen. It 
has a remarkable twist a Super Twist LCD . Compare 

I 

our readability to 
theirs. There's 
no comparison. 
Besides a better 
view, you get a 
15% bigger 
vieN. Best of all, 
there's nothing 
small-minded 

about MultiSpeed. It can do most anything your desktop 

Feature [NEC MultiSpeed IBM Convertible I 
Clock Speed 9.54/4.77 MHz 4.77 MHz 

Standard Memory 640K bytes ?_~flK hvlP' 

Bui lt -in Pop·up Firmware Yes No 

Separate Numeric Keypad Yes No 

Screen Type S·Twist LCD LCD 

Keybd Compal. IBM PC/XT Yes No• 

Total Keys 85 78 

Weight 11.2 lbs 12 .21bs . 



foryourbritches. 

PC can. And, MultiSpeed is chock-full of savvy ideas. 

Like a built-in full-function word processor with a 
spell checker of 20,000 words. 

It has a personal filing system and 
outliner. Plus Telcom, a powerful telecommu
nications package. 

Mu~iSpeed is compatible with the IBM 
PC and has an optional Hayes compatible 
modem. 

Vv'hat's more, it even does windows. 
It has a special multiple windowing feature 
built right in. Which waks at the touch 
of a single "Pop Up" key. MultiSpeed 
has a separate numeric keypad and the 

same feel of the desktop keyboard you're used to. 
And, when you discover everything it comes 

with, you'll be delighted at what it goes for. 
So, why settle for the portable computer 

that's more brawny. When you can have the 
one that's more brainy You'll find MultiSpeed 
at Bell Atlantic Business Center, Compumat, 
Compushop, Computerland, Connecting 
Point and Micro Age. For the dealer nearest 
you call 1-800-447-4700. 

For technical information call 1-800
NEC-SOFT. Or write NEC Home Electronics, 
Computer Products Division, 1255 
Michael Drive, Wood Dale, IL 60191-1094. 

Take the Multiandrun. 
MultiSpeed·- NEC 

Inquiry 184 FEBRUARY 1987 • B Y TE SI 



ASK BYTE 

Conducted by Steve Ciarcia 

Talking to Your Printer 
Dear Steve, 

I have been working in Amiga BASIC 
and Amiga C. I own two printers: an 
Epson FX-185 and an Okidata Okimate 20. 
The problem is that I am unable to suc
cessfully send escape codes to either 
printer, although the software I use
including D-Paint, Notepad, and D
Print-all work fine with either printer. 

I have written directly to Commodore 
for help. Commodore sent a reply that in
cluded a page from the ROM Kernel 
Manual with escape sequences but no pro
gramming examples. When I tried doing 
what the letter suggested, I had no 
success. 

Thanks for any help you can give me. 
Beverly Tranka 

Gansevoort, NY 

1he Amiga ''talks'' to the printer using 
a piece ofsoftware called a device driver. 
1he device driver handles, among other 
things, conversion of control code se
quences between the Amiga and your 
printer. 1his conversion allows the Amiga 
to support many different printers. 

1he Amiga only understands its own set 
of printer control codes. For example, 
ESC [ 0 z is used by the Amiga to set the 
line spacing on your printer. Your pro
gram should send this sequence to the 
printer, regardless ofwhat brand or model 
ofprinter you have connected. When you 
send any characters to the printer, the 
device driver gets them before the printer. 
Ifyou are sending a control sequence, the 
device driver will not send it to the printer. 
Instead, it will translate it into the proper 
codes for the printer that you have 
selected using the Preferences utility on 
the Workbench. If you have selected the 
Epson FX-80 printer, then the above con
trol code will be translated to ESC 0 and 
sent to the printer. 1his will set the line 

. spacing on the Epson to eight lines per 
inch. 

A complete listing ofthe Amiga control 
codes can be found in the Amiga ROM 
Kernel Manual, Volume I, beginning on 
page 3-198.-Steve 

Desperately Seeking Printer 
Dear Steve, 

We have searched without success for 
a moderately priced, serial-interface, 
bottom-feed printer designed to efficient

ly handle one-across labels on tractor-feed 
paper stock 61/2 inches wide. The labels 
must be produced on demand rather than 
in a batch mode and, as a result, two un
used labels between every pair of useful 
labels are wasted when each set is ad
vanced past the tractors for removal. 
These pressure-sensitive labels must be 
bottom-fed, as they tend to pull away from 
the backing paper and jam the printer if 
they have to roll around the platen. This 
eliminates printers with tractors preceding 
the platen. Standard printers require letter
width paper. Help! 

David W. Jessup 
Seattle, WA 

1here are two approaches you can take 
to solve your problem. 

First, you could look into the Okidata 
line ofprinters (I believe you have a dealer 
in Seattle), specifically the ML92, which 
has bottom-feed capabilites and an ad
justable top tractor. To use this-or any 
other parallel printer that meets your 
needs-you will have to use a printerbuf 
fer or printer adapter to convert your 
RS-232C serial data to parallel format. 

Second, you might contact Centronics 
Data Computer Corp. (One Wall St., Hud
son, NH 03051, (603) 883-0111, Ext. 4004) 
for information on their nearest represen
tative. I know that they make several 
printers that would meet your needs, but 
they are a little harder to deal with as they 
service large- and medium-size systems. 
Ifmy past experience is any guide, a serial 
printer with bottomjeed in the Centronics 
700 series would be in the region of$600. 
-Steve 

Upgrading an IBM PC 
Dear Steve, 

I want to upgrade my IBM PC to an XT 
(or XT clone) as cheaply as possible so 
I can add a hard disk and some more 
cards. If I bought a new case, a bigger 
power supply, and an 8-slot clone mother
board, could I expect my original IBM 
ROM BIOS chips to work in the clone 
board and give me a true XT compatible? 

Jack G. Aubert 
Paris, France 

Ifyour need is primarily to add a hard 
disk, the cheapest way is to buy one ofthe 
aftennarket hard disk drive/controller sets 
available for around $400 from many 

sources advertised in BYTE and most 
other personal computer magazines. 
1here are some combination hard and 
floppy drive controllers available that 
would enable you to add the hard drive 
without losing a slot. One company sup
plying these is Maynard Electronics, 430 
East Semoran Blvd., Casselberry, FL 
32707, (800) 821-8782 or (305) 331-6402. 

If you really need to add slots, then a 
clone is probably your most economical 
route. 1hese are not usually similar 
enough to the IBM that you can simply 
transfer all the PC chips to a blank clone 
board, although many of the PC chips 
could probably be used. Since populated 
boards are not very expensive, your best 
bet might be to save your current PC 
board intact as a spare or sell it along 
with the case. I know ofno clone boards 
that will take the IBM ROM chips; they 
usually use EPROMS that are not pin
compatible with the IBM ROM chips. 
-Steve 

Transmitting Data over the Air 
Dear Steve, 

I would like to be able to transmit digital 
data over the airwaves. I would like to use 
a pulse-width modulated (PWM) scheme 
or some equivalent to transmit in full
duplex serial. I would also like to have a 
fairly powerful transmission in order to 
extend the range of the signal. Although 
this system will not be broadcasting out-

continued 

IN ASKBYTE, Steve Ciarcia answers questions 
on any area of microcomputing. The most rep
resentative questions received each month will 
be answered and published. Do you have a 
nagging problem? Send your inqui1y to 

Ask BITE 
c/o Steve Ciarcia 
P.O. Box 582 

Glastonbury, CT 06033 


Due to the high volume ofinquiries, we can
not guarantee a personal reply, but Steve and 
the Ask BYTE staff answer as many as time 
permits. All letters and photographs become 
the property of Steve Ciarcia and cannot be 
returned. 

1he Ask BITE staff includes manager Harv 
lff!iner and researchers Eric Albert, Bill 
Curlew, Ken Davidson, Jeannette Dojan, Jon 
Elson, Roger James, Frank Kuechmnnn, Dave 
Lundberg, Tim McDonough, Edward Nisley, 
Dick Sawyer, Andy Siska, Robert Stek, and 
Mark Voorhees. 
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MICROSOFT LANGUAGES NEWSLETIER Vol. 2, No. 2 

News about the Microsoft Language Family 

The Evolution of Optimization Techniques Used in Microsoft® C. 
One of the reasons the Microsoft C Compiler has been chosen by leading software developers is because 

of the optimization techniques used in the code generator of our production-quality compilers. Microsoft's
advanced optimization capabilities mean that generated code is small and fast. 

Local optimization was implemented in Microsoft C Version 3.0. Most MS-DOS®-based C compilers implement 
this technique, but good local code generation such as that in Microsoft C Version 3.0 uses pattern matching to 
select optimal sequences and register targeting to evaluate expressions in their target destinations. Peephole analysis 
is also used and includes such optimizations as redundant load/store analysis. This increases the efficiency of 
the resulting code by removing unnecessary or duplicate instructions. The compiler also optimizes branches 
by shortening or removing branches where it can. 

Microsoft C Version 4 .0 went one step further with block optimizations that used common subexpression elimination. 
This improved code optimization still further. The advantage is the time saved by avoiding recalculation of 
computations which are used repeatedly in the program. 

For example: 
a= b * (c/d); will evaluate to: 


tmp = (cld); 

a= b "' tmp; 


e = f * (c/d); will evaluate to: 
e = f '~ tmp; 

Note: depending on the context, tmp might be a register variable rather than a memory location. 
The next progression for block optimizations is to do loop optimizations in our future production-quality compilers. 

If a calculation inside a loop does not depend on any calculations inside the loop, it can be moved outside the 
loop. This is called invariant code motion. A second loop optimization technique is called induction variables. 
This means that while in a loop, multiplies by the control variable can be turned into additions. 

Examples of induction variable optimization: 
1. for (i = O; i < 10; ++i) 

j+=i ,~ 7; 

evaluates to: 

for (i = O; i < 70; i+=7) 


j+=i; 

2. 	 char a[lO]; 

for (i = O; i < 10, i++) 


a[i] = 'c'; 

evaluates to: 


memset (a, 'c', 10); 

ie: the following 8086 instruction would be generated: 


REP STOSB 

There is also loop enregistering, in which case calculations can be kept in a register for the whole loop. Loop 


optimization is implemented in the new 386 C Compiler in the XENIX® 386 Software Development Toolkit. 


For more information on the products and features 
discussed in the Newsletter, 
write to: Microsoft Languages Newsletter 
16011NE36th Way, Box 97017, Redmond, WA 98073-9717. 
Or phone: 
(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call ( 416) 673-7638. 

Microsoft, MS~DOS, and XENIX arc registered trademarks of Microsoft Corporation. 

Latest DOS Versions: 

Microsoft C Compiler 

Microsoft COBOL 

Microsoft FOITTRAN 

Microsoft Macro Assembler 

Microsoft Pascal 

Microsoft QuickBASIC 

4.00 

2.10 
3.31 

4.00 

3.32 

2.00 

Look for the Microsoft Languages Newsletter every month in this publication. 



ASK BYTE 

side of a building, I'm sure the FCC will 
want to limit the transmission strength. 
Unfortunately, I don't know how to ac
complish all this. All the literature I have 
is in reference to modems using a trans
mission medium such as a wire. 

Since the transmission will be over the 
air I assume that a great deal of noise will 
occur. To prevent this noise from over
whelming the data, I would like to add ad
ditional error-detection/correction bits to 
the transmitted signal. Ideally, I would like 
to be able to detect and correct up to 2-bit 
errors using a small number ofICs (I don't 
have a lot of board real estate available) . 
Are you aware of any I Cs that implement 
such algorithms? 

Also, because I will be transmitting on 
the open airwaves and some data may be 
of a sensitive nature, I would like to guard 
against unauthorized interception. I would 
like to encode this data with a key encryp
tion scheme where the key can be set by 
means of data lines to an IC. I know that 
the National Bureau of Standards has 
released a Data Encryption Standard, 
known as the DES; is this implemented 
in IC fonn? 

One last question: I was under the im
pression that some minicomputers and 
mainframes automatically detect baud 

rates of terminals before the log-on 
sequence is fully established. Is this ac
complished through hardware using an 
intelligent UART or USART, or does the 
terminal send some predefined ASCII se
quence until the host machine guesses the 
correct baud rate and begins the session? 

Thomas F. Geary III 
Cohasset, MA 

A common scheme to detect baud rate 
is to have the terminal send carriage 
returns, one at a time, to the computer. 
Ifyou look at the bit pattern for a carriage 
return, you will see that there is a long 
"low" (or zero) time in the character. It 
is this first string ofzeros that you can time 
in software to detennine the baud rate. Of 
course, if the terminal doesn't send the 
right character, the software could end up 
with the wrong rate. 

As far as sending digital infonnation via 
radio frequencies, you are correct in 
stating that the FCC has imposed limits. 
In fact, you might want to get a copy of 
the Code of Federal Regulations, Title 47 
(Telecommunications), Book I, as well as 
information on frequency allocations for 
various services. In other words, you can 
have an unlicensed device meeting certain 
criteria or you will need to have a licensed 

device (which requires more overhead for 
both you and the consumer). The rules 
cover low-power devices that might be of 
use to you. You can obtain copies ofthese 
rules from the Government Printing Of 
flee, 710 North Capitol St. , Washington, 
DC 20402-9325. 

A handy source of circuits for design
ing transmitters and receivers is The 
Radio Amateur's Handbook (Hatper & 
Row, 1983). 

To answer your questions on error cor
rection and using an encryption algo
rithm, two articles in the September 1986 
BlTE present some practical solutions for 
you. 1he first is my article "Build a Hard
ware Data Encryptor,'' which presents a 
scheme that does not use block encoding/ 
decoding. 1he second is a Programming 
Project, "Calculating CRCs by Bits and 
Bytes" by Greg Morse. Since you mention 
full-duplex transmission and a desire to 
keep things reasonably simple, your sys
tem could call for retransmission upon 
detecting a transmission error. Another 
reference is published by Control Data , 
':4 Study of Methods of Error Detection 
During Transmission ofBinary Informa
tion." 1he cost is $6 plus shipping. 1he 
address is CDC Literature Distribution 

continued 

Eco-CSS Ccompiler 
and FREE editor 

Eco-C88 Flexi-Graph
Graphics Package 

Aprofessional quality compiler in an easy to use environment. 
*All operators and data types* Prototyping, structure passing 
- assignment, enum - void* Tiered error messages (selectable 
levels of "lint") * Memfiles (TM) for using memory outside 
the 128K limit as a file * Expanded library with over 200 
functions (many System V) * ASM or OBJ output * 8087 
runtime support * CC and "mini-make" (in source) for easy 
compiles * Expanded user's manual 

Add dramatic graphics effects into your Eco-C88 C programs. 
*EGA, CGA, and ZlOO support* Over 100 graphics and support 
functions * Write thru the BIOS or memory * Hershey fonts 
* Supports view areas, rotateable fonts, clipping, arbitrary 
fill areas* Extensive error checking * User's manual. 

Ecosoft 
Librarian 

An MSDOSOBJ compatible librarian 
that's not limited to Ecosoft language 
products. 
* Add, delete, extract, combine, 
set page size, get contents or index 
of a library *With user's manual 
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Add pop up windows (for help, menus, error messages, special 
effects, etc.) to your C programs quickly and easily. 
* CGA, EGA, and monochrome support* Control any program 

1-800-952-0472 (Orders) 

1-317-255-6476 (Tech. Info.) 

Ecosoft Inc. 
6413 N. College Ave. 

Indianapolis, JN 46220 111 

that goes through the BIOS * Use 
up to 255 windows* No special 
window commands (e.g., use printf 
to write text to window) * Resize 
- move windows * Custom titles 
and borders 
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PANASONIC®PRINTERS. 

THEY'RE GENERATING ALOT OF 


GOOD PRINT. 

The good reviews keep rolling in. And, as you 

can see, the critics agree: Panasonic printers are 
real winners! 

But that shouldn't come as too big of a surprise. 
After all, 
Panasonic 
printers 
offer the 
advanced 
features and PC WEEK-JUNE 17, 1986 

ease-of-use you've come to expect from Panasonic. 
So, whether your business is big, small or in

between, you'll find a printer with features to love 
every bit as much as the critics. Like-as one 

...11~er. 

Km 

reviewer observed-extraordinary near-letter
quality on our dot matrix models. They also 
come standard with impressive high-resolution 
graphics capability. So you can add graphs, 
charts, illustrations-even your company's logo. 

Not to be outdone, all our daisy wheel printers 
give you sophisticated advances like boldface, 
shadow and underline. 

Of course, we've put just as much care into 
the human side of our printers, too. You'll find 

switches and buttons that let you change print sizes 
and styles right on the printer rather than through 
the computer. And, with our continuous, self 
re-inking ribbons, you'll find yourself changing 
ribbons - ~Hu p~ ·. ~ .. aUCi: V• lfl<. 

KX-1'.l 151. It is a well-built product 
less often. that promises to deliver many hours of 
When you do trouble-free operation. The print quali

' ty is clear and well-defined. The align
our snap-in ment of characters on adjacent lines is 

also excellent. a sign of a well-designed cartridge 
paper, and prin~whcc l trnn port ~"~tern

makes it a snap. 
Finally, just when Pc PRODUCTS-APRIL, 1985 

you thought all this would be 
hard to top, there's more: all our printers are backed 
with an unprecedented two-year limited warranty. 

Now that you've reviewed all of this for yourself, 
call toll-free 1 (800) PIC-8086 for the name 

1 of the dealer 
ed: f ~fj; 30.1 pvun s. 'i'..ii'e 

1

ali th~ P~~~ 

as- asonics we testec at, the 1592 comes 
 nearest you. 

1ap- with the company's exceptional two Or you can 
year warranty. And like all of them. 

~ . i n - definitely rates a look. write to: 
Panasonic 
Industrial 

PRINTERS BUYERS GUIDE & HANDBOOK #3 Company, 
Computer Products Division, Two Panasonic Way, 
Secaucus, NJ 07094. You'll see how easily 
Panasonic printers generate good print for you. 

And you'll agree: THE EASIER, THE BETTER. 

Panasonic 
Office Automati iJon~OA 
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______ _ 

MEMBERS PAY WHOLESALE 
AND GET 14-30 DAY 

BUSINESS SOFIW ARE 
(Pleau add $2.50 shlpplnll and handlln11 for Heh tlllir otdirt.d from birlow,) 

PC NETWORK 

---· America's Favorite 

- ; I Business Software 
~ ~ j' .:: p_ • . for the IBM and compatibles 

LOTUS 1-2-3 DBASE 111 + WORD PERFECl 

$285.00* $375.00* $185.00* 

Borland Reflex $80.00* 
Borland Turbo Pascal 8087 53.00* 
Borland SuperKey 34.50* 
FGS Fastback 85.00* 
Microsoft Word Latest Version 3.1 229.00* 
Microsoft Ouick Basic 54.00* 
Microsoft Windows 51.00* 

Borland SideKick (UnProtected) 
Borland Turbo Pascal 
Breakthrough Software Time Line 2.0 
Central Point Copy II PC 
Computer Associates Superca/c TV 
Computer Associates Su per Project Plus 
DAC Easy Accounting 
Enertronics Energraphics 2.0 
funk Software Sideways 
Harvard Harvard Total Project Manager 
Hayes Smartcom II-New VT 100 Emulator 
Living Videotext Think Tank 
MicroPro Wordstar 2000 
MicroPro Wordstar 2000+ 
MicroRim RBase 5000 
MicroRim RBase 5000 

~ Microsoft C Compiler 

$42.00* 
35.00* 

203.00* 
20.00* 

239.95* 
239.95* 

39.80* 
280.00* 

32.00* 
250.00* 

68.00* 
87.00* 

210.00* 
259.00* 
215.00* 
258.25* 
230.00* 

Your # 1 Source for Chips 
64K IBM'" 
Memory 
Expansion Kil l 
200ns/Set of 9 

$7.75* 

64K Memory Upgrade /{jts (9 Chips) 
256K Dynamic Ram Chips 
128K AT Mother Board Chips 
Intel 8087 SMhz Co-Processor 
Intel 8087 BMhz Co-Processor 
Intel 80287 5Mhz18Mhz 

, are Guaranteed for Life 

PC NETWORK MEMBERSHIP APPLICATION 
YES! Please enroll me as a member in the PC NETWORK"' and 
sendmycatalogfeaturing thousands ofcomputer products, all at 
just 8% above DEALER WHOLESALE PRICES. I will also receive 
"THE PRINTOUT", a special quarterly update on merchandise at 
prices BELOW even those in my wholesale catalog and all the other 
exclusive, money-saving services available to Members. I am 
under no obligation to buy anything. My complete satisfaction is 
guaranteed. B27 
Please (v) all boxes that apply: 

•Basic Membership 
With 14 Days Rental 
Business Sof\ware Rental Library 
Games Sof\ware Rental Library 

•SpecialV.I.P. Membership 
With 30 Days Rental 
BOTH Business and Game 
Software Rental Libraries 

1 Year 
SS D 

2 Year 
$15 D 

$25 D addl per year 
$10 D addl per year 

1 Year 
$15 D 

2 Year 
$25 D 

$30 D add'! per year 

DBill My Credit Card: OVISAO MasterCard OAmerican Express 

~~~~~~. DDDDDDDDDDDDDDDD 
Exp. Date 

mon. yr. 

S7.75' 
ea. 2.90' 
ea. 3.90* 

99.50' 
161.50' 
197.00' 

Microsoft Mu/tip/an 
Monogram Dollars and Sense 
Multimate Advantage 
Multimate Multimate Latest Version 
Nantucket Clipper DBase !II Compiler 
Norton Commander 
Norton Norton Utilities 3.1 
Software Publishing PFS: Professional File 
Software Publishing PFS: Professional Write 
Software Publishing PFS: Report 
Software Publishing PFS: Write. File. Graph 

98.00* 
85.00* 

270.00* 
190.00* 
350.00* 

36.00* 
43.00* 

132.00* 
105.00* 

64.00* 
68.00* 

tRENTBEFOREYOU BUY-Members are eligible lo join the NETWORKS Business 
and Game Sonware Rental Libraries to evaluate products for a full 14 days (Regular 
Membership} or 30 days (VIP Membership) to see if they meet your needs. And the 
NE1WORK'S rental charges are far Jess than other sonware rental se1vices-JUST20% 
OF THE MEMBER WHOLESALE PRICE. We feature over 1,000 available tltle1 in 
IBM/Apple/Mac 

"THE's bottom line? The PC+ 
is a highly compatible clone 
worthy ofconsideration ... " 

PCW•RLD 

" .. ,the unit became thepreferred 
computer in our office, which 
has several name brands as 
possible alternatives ... " 

THE™PC# 
100% IBM Compatible 

256K/w 360K Drive, Turbo 
Speed, AT Style Keyboard 

$444.00* 
w/640K $469.00* 

PRINTERS 
Citizen MSP-10 160CPSl 80COUFric + Trac 
Citizen MSP-15 16QCPS/132COUFric + Trac 
Citizen Premiere-35 35CPS Daisywheel 15 ·· 
Epson EX-800 30016QCPS J32COL Par/Ser 
Epson EX-1000 300160CPS 132COL Par/Ser 
Epson FX-85 J60!35CPS 10 ·· Par 
Epson FX-286 200!40CPS NLQ 
Epson LQ-800 180160CPS 10" 24 Pin Par/Ser 

D Check or Money Order Enclosed for $ ---  ---- 
Name ----------  ---  ------- 

132CPS/200CPS LQ 

$ 3 00* 
Epson LQ-1000 J80/60CPS 15"Pin Par/Ser

4 5 ,Epson LQ-2500 3241108CPS 24 Pin Par/Ser 
e Epson LX-86 120116CPS 8.5" Par w!NLQ 

Address --------  --  --
CHy Slate _____ 
Telephone: ( > ~-.....,,,,....--.....,,,,.---------
My Computer(s) is: O IB M O IBM XT 0 IBM AT 

OApple II OMacintosh Other 
• 10 DAY HARDWARE RETURNS •CATALOG Signature -----------,------,---,---,-------

csjgna1urc rcquirc<I to validate mcmbe!rshlp) 

Copyright ' 1986. PC NETWORK. INC. 
 (No Questions Asked, If You Don't Like It, Return It) (30,000 Items Listed) 



-~LUS 8o/o OR LESS P C I: I#i i'i'l•l ;1:ti;QFIWARE RENTALSt 
Big Values on Computer MonitorsGAMES & EDUCATIONAL SOFTWARE 

(Ple11c add $2.SO ahlpph1g: and hu.dliae for each tlllc ordered from below.) 

Broderbund The Print Shop 	 $30.00* MONITORS 
Broderbund The Print Shop Ubrary. Disk 1 or 2 21.00* Amdek 3 JOA Amber TTL Moniror S130.00' 

Broderbund Toy Shop 34.50* 
 Amdek Color 600 Hi Res RCB Moniror 365.00' 

Davidson Math Blaster or Word Attack 23.00* 
 Amdek Color 722 Enhanced EGA Monitor 424.00' 

Electronic Arts Amnesia 29.97* 
 Amdek Color 725 13" Ulrra Hi Res 479.00' 


Electronic Arts Music Construction Set or One on One 15.97* 
 Magnavox 14 · Color RCB 640x240 Monitor 250.00' 
Magnavox 12" 1TLAmber Monitor 79.00'Infocom Hitchhikers Guide, Ballyhoo 	 20.00* 
Magnavox 14" EGA Monitor wlti/t 435.00' Infocom Leather Goddesses of Phobos 	 20.00* Magnavox 14" Multi-mode 489.00'

Infocom Zork II. Zork Ill 	 22.00* Prlnc~lon HX-12 Color RGB Monitor 369.00' 

Microprose F-1 5 Strike Eagle or Silent Service 18.50* 
 Princeton HX-12£ Hi Res RCBIECA Monitor 445.00' 
Microsoft Flight Simulator Vers. 2 27.00* Princeton Max-12 12 .. Amber TTL 138.00' 
Mindscape View to A Kill/First Blood Pt. 2/The Mist 21.00* Taxan 640 Hi Res RCB 720x400 439.00' NEC Multisync Monitor 
Mouse Systems PC Paint+ -Turn Your PC into a Color Macintosh 59.95* Zenllh ZVM-1240 12" Amber Hi Res TTL 140.00' 

Scarborough MasterType 19.75* 

Sierra On-Line Black Cauldron 21.25* 
 $530.00* 
Sierra On-Line King's Quest II 24.75* 

Spectrum Holobyte GATO 18.00* 

Spectrum Holobyte Telestar Level J, Orbitor 24.00* 

Spinnaker Alphabet Zoo, Kinder Comp .. Face Maker 15.97* 
 Your #1 Source for Add In Boards 
Spinnaker Delta Drawing or Most Amazing Thing 20.75* 

Springboard Certificate Maker 31.00* THE TM EG.A Graphics + 

Springboard Newsroom 29.97* VIDEO BOARDS 

Springboard New sroom Pro 64.50* 	 Hercules Color Card w!Para/Jel Port S135.00' 

Hercules Monochrome Graphics Card 162.00'$220.00*Sublogic Night Mission Pinball 	 20.00* 
Paradise Autoswitch EGA 336.oo•Sublogic jet 	 27.50* 
Paradise Modular Graphics Card 219.00'100% EGN 


*PC NETWORK MEMBERS payjust 8% above the wholesale price, plus shipping. 
 Quadram Quad EGA+ 	 323.00' 
CGNMDAAll prices reflecl a 3% cash discount. Minimum shipping is $2.50 per order. 	 T HE.. Color Card 1009, IBM Compatible 60.00' 

International orders call for shipping and handling charges. Money Orders, company com patible 	 TH E"' H720 Mono Graphics w!ParaJJel Port 69.oo• 
and persona\ checks please a\\ow 10 working days to clear. AH prices are subject to 	 10090 Hercules Compatible!w/printerchange without notice. All products subject to availability. 


port 
 MULTIFUNCTION CARDSTM-Registered trademarks ofApple/Ashton-Tate/AST/Compaq/ 
R. ~56K

Epaon/Hayes/IBM/lntel/Lotu1/Macin101h/Microsoft: 	 AST Advanrage for AT w/128K S325.00' 
AST Six Pak Plus wl64K 139.00' 

CALL FOR PRICING ON APPLE PRODUCTS 	 Orchid Conquest 2.SMB RAM SIPIPCner Con!Clk 220.00• 
Orchid Tiny Turbo 286 399.00' 
THE '"Multi 1/0 .110 Plus Clone Ser!Par!Came!C/ock 60.00' 
THE '" Mulli 384 w!OK Ser/Par/Came C/k!Cal 67.00' 
THE .. 2MB RAMCard Lorus '"l lnreJ'"Specs w!OK 99.00' 

The Best Buy in 
Everex 60MB 'h Hr Jnr. Srreaming Tape Backup $725.00' 
!Omega Dual 20MB Bernoulli Box w/CrJrl 2,199.00' 
!Omega Dual !OMB Bernoulli Box w/CrJrl 1,710.00' 
PC Network '/2 Hr 360K Floppy Drive 75.00' 
PC Network JOMB '·>Hr Hard Disk Kir 
PC Network 30MB AT Internal Hard Disk 
PC Network JOMB Capacity 1/.zHt Hard Disk 

w!Ril Controller 
PC Network lOMB 1/2 Ht. Int. Streaming Tape 
PC Network 20MB 1/2 Ht. Int. Streaming Tape 
Tandon 20MB Internal Discard 
TEAC 1.2MB.Add On Floppy f ix rhe IBM AT 
THE '" 20MB HDl20MB Tape BIU Combo Kir 
TH E'" 20MB Hard Disk Card 

42S.oo• 

340.00 
520.00 
43S.OO• 

99.00· 

256K Sys\em/2 360K Drives/Keyboard $1,800.00*
$1,025.00* 

IBM'" AT BASE SYSTEM 
1.2 MB Floppy w/256K Hard Controller 

$2,204.00* 

COMPAQ'" DESKPRO SYSTEM 
256K CPU/I Floppy/Hard Disk 

$1,825.00* 
AT&T 6300 PC CPU2/640K. 2 Floppy 
I Ser/I Par, Mono Monitor, 
MS DOS. Keyboard $1,640.00* 

Modems 
THE TM 1200 COM External 
1200 Baud w/auto dial. re-dial. speaker 

$119.00* 
MODEMS 

Anchor Ughtning-1 2400 Baud v, Card 
Anchor Ughtning-1 2400 Baud External 
Hayes Smartmodem 2400 External 
Hayes Smartmodem 12008 w!Smartcom II 

Vf-100 Emulator 
Hayes Smartmodem 24008 Internal 
Prometheus 2400 Baud Upgradable Modem 
T HE'" 1200 Com Shorr Slor Internal 

Modem w/Sof\ware 
THE '" 2400 Com Exrernal 2400BPS 
THE '" 2400 Com ln rernal 2400BPS 
U.S. Robotics Courier 2400BPS Exrernal 
U.S. Robotics Password 1200BPS External 

s202.oo• 
309.00' 
525.00' 
315.00' 

478.00' 
329.50' 
109.00' 

259.00' 
197.00' 
34S.00' 
112.00· 

•NEWSLETTERS • 24 HOUR BULLETIN BOARD •SOFTWARE RENTALS 
(Catalog Price Updates and Reviews) (10,000 Free Programs to Download) (Over 1.000 Titles in our Library) 
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ASK BYTE 
I 	 I 

: BOOSt : Services, 308 North Dale St., St. Paul, same time. 1he usual trick is to put a 
I I MN 55103. diode in series with the battery to block 

Good luck on your project.-Steve reverse current to the battery. Ofcourse, 
a diode is a fast switch, so when the power 
goes away, the battery can take over. 

I 	cursor I 

:speede : g:;~t~~;,t Thermometer 1here are other, more esoteric designs that 
I I As a science teacher, I am attempting take the chip enable line into considera

to show my students the methods by which tion as well.-Steve
I I microcomputers can be used to gather and 
II 	stop 1	 process laboratory data. I have built some Digitizing Feet 

photosensors that interface with an Apple Dear Steve, 
II through the game port and am using I need to be able to superimpose comcurs0 r 1 

1 1 these for timing purposes. I would like to puter graphics and video from a camera 
1 1 construct temperature probes that also in- in real time. My application is in the realm 
1 I terface through the game port, but I am of biomechanics, where the computer 

graphics are real-time plots of the forces I 	run-on. I unsure of how this can best be done. Can 
you offer any advice or assistance? acting on a person's foeit while walking 

I I Danny Roberts (about 100 data points per second). The 
I Withalltherecenthooplaoverperformance, I Fort McMurray, Alberta, Canada video would be a picture of the foot in 

it's ironic that two of the PC's ergonomic motion.I 	 Ideficiencies have been overlooked - its slow 
cursor, and the tendency of the cursor to The game port on the Apple II computer Tecmar manufactures a graphics board I remain in motion (run-on) after a cursor key I allows a user to connect both digital and 	 for digitizing video images that has both has been released. Finally, the solution I Cruise Control™ from Revolution Sonware. I analog devices. 1his connector has three RGB and composite outputs. Do you know 

I 	Cruise Control is a new productivity tool for I 1-bit inputs, four 1-bit outputs, a data of any company that makes a moderately 
serious PC users. It boosts cursor speed, strobe, and four analog inputs. 	 priced mixer with synchronizing capabilI 	 typically by 3-5X. It eliminates annoying I 
cursor run-on. And it adds hands-free The analog inputs, found on game I/O ities?I cursor navigation to any application. I connector pins 6, 7, JO, and 11, can be Dr. Nathan H. Cook 
If you use 1-2-3,Symphony, dBASE, Reflex, I hooked up using a variable resistor North Eastham, MAI or Paradox, you need Cruise Control's Anti1 Skid Braking. Here's what the leader of one I (typically in the range of 150,000 ohms) 
Lotus users group said about Cruise Control: 	 between the input pin and +5 volts. The 1he device you 're looking for is a bit 

I "Once I used it, I wanted it! Excellent idea. I 	 variable resistance is used in a one-shot specialized, sliding out of the computer 
Very practical. One of/he best programs II ever sent to us/or review!" 	 timer; as you vary the resistance, its frearea and into the video domain. Tecmar 

quency is changed, and an internal roudoes not make a mixer for their graphics I 	Ifyou use Word Perfect, MS-Word, Q&A, I 
DisplayWrite, MultiMate, WordStar2000, I tine in the Apple converts this frequency board, and upgrading to a d(fferent board I 	Framework, PC-Write, or SideKick, you to a value that an Applesoft program can 	 with mixer would likely cost more than the need Cruise Control's Screen Runner, the II high-performance, adjustable-speed cursor. read using the PDL() function. purchase of a high-end consumer or in

I Cruise Control's namesake feature takes the I An article in The Best of Micro Series, dustrial video mi:ter. 
drudgery out of paging through data base I Volume 3 (Micro Ink, 1980), entitled 'it Your best bet is to contact a local JVC 
records, long documents, and large I 
spreadsheets. It lets you re,peal any key, I Digital Thermometer for the Apple II" by or Sony Industrial Video dealer. Both

I hands-free - at the speed of your choice. Carl J. Kershner describes a program to companies manufacture full lines ofvideo
I And there's more. A Chronometer "types" I read the temperature from a thermistor mixing and special-effects devices that 

the time or date into your application at theI 	current cursor position. The keyboard- I and convert it to a digital dis play. -Steve range from simple (in the $300 to $800 
controlled Screen Dimmer protects your vicinity) to very sophisticated ($5000 or I 	 privacy. The programmable Auto-Dimmer I 
extends the life of your display screen. I 	 Info on Lear Siegler more). Your spec(fic needs and desires will 

I 	Compatible with thousands of today's Dear Steve, dictate the right model for you. 
popular programs, including Lightning, I I was given a Lear Siegler ADM 3A ter The method nonnally used with such I 	Super Key, and Ready!. Uses only 3K RAM.I 	For DOS 2.0 orlater. Not copy-protected. I minal recently. Where can I get some mixers is to use one source as a reference 
No risk, 60-day money-back guarantee. 	 technical information, such as a manual for sync timing (in your case, this would 

or schematics, for this device? Also, for be the graphics card) and lock the timing 
computer systems that use battery backup of the other sources to the reference by ~	 Cruise : 
for nonvolatile RAM, how does the cir providing a "genlock" signal to them 1he 
cuitry make the switch from power sup camera used must have the ability to use 
ply current to battery current? You can't this signal. Fortunately, many industrial 

I Control™ : 
I 	 From now unl il 3/ 31187: I have both the battery and the power supply and home models have such provisions. 

1 Only $29.95. 1 on-line during the switch, can you? Ifyou 're unsure, contact the dealer where 
Jeffrey L. Thorssell you bought the camera. I 	Call now to order by credit I Towson, MD 1he other possible method is to correct I 	 card (VISA/MC/AX): I timing using a television "frame-store" 

I 201-366-4445 I I For information on your Lear Siegler device on each source, but I won't ruin 
I Or, mail $Z9.95 plus $3.50 I ADM 3A, check with Howard W Sams your day by telling you the cost of that 

shipping and handling to: I Inc. through their toll-free number, (800) equipment. 
I 428-726Z They publish many service If this is to be a short-term project, 

1 perhaps it would be easier and cheaper 
ment. to contact a video production company or 

• Rev0 I u ti0 n 	 bulletins and books for computer equip

1 	 1I §@ffi:twmllJ'® Ilrru~ I In regard to your second question, TV station in your area. If they have a 
715 Route 10 East • Rando~ph, NJ 07869 ° I you 're correct in stating that the battery mobile or portable mixer system, they 

I Dep1. 200 and power supply are not connected at the conJinued 
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used to be too expensive, too hard to use, and too 
rigid, and It took too long to use. Quicken has 
changed all that:' 

Free 30-Day Trial! NITT COPY-PRITTECTED. 


End Financial 


BEFORE QUICKEN: Who doesn't want to get rid 
of the hassles ofpaying bills, managing finances, 
and keeping records? 

CRITICS HAIL A 
BREAKTHROUGH 

II II II II 
-lnfoWorld Review Board 

"It's more than good-It's Indispensable. 
Home and small business checking software 

-Ken Landis, A+ Magazine 

FREE! TAX REFORM 
ANALYZER '" 

The Tax Reform Act of 1986 is the big. 
gest tax change in 50 years. What 
s~ould you do to save money now? AFTER QUICKEN: Finally, automate your 

finances with software so fast and so automatic Fmd out fast with Quicken's new Tax 
that time and hassles evaporate. Reform Analyzer-a disk of powerful 

worksheet templates to use with
Ifyou write checks, you need Quicken~the Recordkeeping? That's done for you. Lotus 1-2-~, Symphony, Multiplan: 
breakthrough software that automates finan- With each bill, Quicken filled out your Supe~Calc, or Appleworks. And it's 
cial managementfor business and home. records, updated all balances, and saved it free, Just for trying Quicken. 

The breakthrough is Quicken's fully all on disk. Need to record a check you Just type in the key numbers from 
your last 1040 return. Tax Reform automatic design. Quicken is so auto- wrote at the store? No problem, Quicken's 
Analyzer shows where the new law

matic it remembers your recurring bills and macros update your records in an instant. affects yo~ and the dollar change in 

pays them-all you do is sign the checks. Expense tracking, tax reporting, budgeting? yo~ tax bill. Next it lists what specific 

Automatic macros cut laborious data entry Simple. Say you want to know your charity actions you can take and the tax 

dollars you'll save.down to two keystrokes. Quicken manages spending. Ask Quicken, and you get an 

your checkbooks and even finds and fixes itemized list and dollar total. You 'II always !ry Quicken for 30 days. Ifyou return 


it, Tax Reform Analyzer is yours toyour mistakes. It tracks and totals your ex- know exactly where your money is going. 
keep (offer eXpires 3/1/87) Det ·1 penses by date, payee, and category. Want spending for Job 104 or Account 3072? are al.so in specially mark~d bo:;ss

Quicken is so completely automatic it The answers are just keystrokes away. of Quicken. 

remembers to save and backup your data, Need cost reports, P&L's or other !••••••••••••••" 
even if you forget! financial reports? Set up the spreadsheet 
And if you use Lotus or ill>.P.leWorks~• you want in Apple~ork~ ?r Lot.us** 1-2-3 For every business and home-for com-
Quicken will automatically fill in your spread- or Symphony. Quickens mgemous puter experts and total novices. Quicken 
sheets with your financial data! Spreadsheet Transfe~ actually reads your handles an unlimited number of transactions 

. k d th k f spreadsheet and fills m the numbers you and accounts. Personalized checks are avail-Qu1c en oes e paperwor or you. h h 
It' b'll · t · F' Q · k d th want, w ere you want t em. able for any bank; details are in the Quicken s 1 -paymg 1me. II'e up uic en an e 

screen looks just like a check. Your first bill Dread reconciling the checkbook? Quicken package. 

is the bank loan, you press two keys and, makes it simple. And you can't go wrong: If At $49, Quicken pays for itself. So 

zap, Quicken's macros write out the full there's a mistake, Quicken will pinpoint the don't waste another moment. Order now 

check. Next, the American Express bill. It's error and automatically correct for it! and get the new Tax Reform Analyzer free. 

abiggee. You'regladQuickenknowsexactly _ _ 

howmuch~ashyou.have. Macros write the ~I11//~ 'J;,J•j/ TRY QUICKEN RISK FREE I 
check, letting you pick how much to pay. You 1 • . lfi' ' . 
slip paper checks in the printer Don't _,, CALL 800 624-874~ (CA res1d~nts call 800 468-8481) I 

· OR send this coupon with payment to: 

bother positioning them, Quicken does that Intuit, 540 University Ave., Palo Alto, CA 94301 (415) 322-0573 

for you~ Sign the printed checks and slip I Pl d . r 30 DAY RJSK FREE TRIAL·. D D Iease sen me__cop1es o I M Apole II 
them into Quicken's window envelopes Quicken and Tax Refonn Analyzer at If not completely satisfied, return DI enclose acheck for 
... you 're done. I $49.00, plus $3.00 shipping & han- within 30 days for refund, but feel Please charge my: ---~ I 

dling each, plus sales tax if in CA. free to keep Tax Refonn Analyzer. 0Visa DMastercard 

Compatibility: I Cal1l #____________ Exp. Dal"---- Daytime Phone:______ I
IBM" PC. XT, !\f, PCjr., and compatibles with 192K RAM and 

one or two floppy disk drives or hard disk. Arri printer. No modem 

required. 1·2-3 and Symphony optional. Name(Prinl):___________________________
I I 
Apple" llgs, Ile and Ile Ole requires extended 80-column card), 

with one or two floppy disk drives, or UniDisk™ 3.5. Any printer. I Mdress:______ _________________ From I 

No modem required. Apple\\brks optional. 


Productnamesaretrademarksoftheirrespective City: State: Zip: . ,-V.]ntUlt
manufacturers. 

No P.O. Boxes please. No COD or purchase orders. Authorization Code: BY0287 _JL•ratentPending ••wtusTransferUtilityavailablefor$15fromlntuit -- -- -- - -- - - - - - -- -- -- - 
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ASK BYTE 

might be willing to provide the equipment 
and personnel at reasonable rates.-Steve 

Limits of C-64 
Dear Steve, 

I just bought a C programming package 
for my Commodore 64 and am very happy 
with it. It is a full Kernighan and Ritchie 
implementation and very easy to use. I 
have found only one problem with it: I 
have to wait for it to load the editor, save 
the source, load the compiler, compile 
from the disk, load the translator, save to 
disk, load and run the linker, load the op

timizer (this is actually optional), and 
finally load the executable file. By this 
time, I usually discover that I have forgot
ten to include a function call, so I have 
to go back and repeat the entire process. 

I can live with the 1541 disk drive's 
speed (or lack thereof) in most cases, but 
for software development using a com
piled language, the 1541 is too slow. I am 
considering building a RAM disk, but I 
haven't found any schematics for one com
patible with the C-64. Can you help? 

David Godshall 
Goshen, IN 

WHAT'S THE SECRET DEBUGGING WEAPON 

USED BY EVERYBODY FROM BORLAND 10 ORACLE? 

FREE 44-PAGE 


This is 1hc ci1y saved by 1hc 
Atron bugbustcrs. Your city. 
Full of wizards, wirh hundreds 
of millions of dollars in\'CSICd 
in wringing cvc1y ounce of 
intelligence and pcrf onuancc 
out of your PC. It used 10 be 
pla gued with the roughest 
soflwarc bugs known lo man· 
kind. 

PLAGUES OF 
BIBLICAL PROPORTIONS 

The first and most difficult 
plague was impossible to rrap 
with sofrwarc debuggers. 
These were carnivorous bugs 
which randomly ovcrwrolc 
prograo1s, darn. even 1hc 
debugger. Nasties! were the 
ones rhat slipped in once cYc1y 
few houis, or changed !heir 
behavior afrcrcach new com· 
pile. Fony days and forty 
ni gh1s of recompiling, trying 
something else, caused many 
a would-be rcsidcnl of lhc city 
to run screaming into lhc wil
derness, never lo be heard 
rrcxn again. 

Second came 1hc plague of 
nol knowing where the pro
gram was, or where ii had 
recently been. This com
pounded !he first plague: How 
could anyone know wluu 
caused 1hc random mcmoiy 
ovcrwri1cs? Add to this ran
dom interrupts and timing 
dependencies. and you begin 
10 undcrsland The Fear thal 
gripped 1hc city. 

lhcn came the last plague, 
which broughl 1hc wizards 10 
!heir knees before they even 
starlcd debugging. Their tow
ering programs consumed so 
much mcmmy. 1hcrc wasn't enough room fa their symbol table. !ct alone 
debugging software. Even if 1hcy could get pa.~ 1hc first 1wo plagues. lhis 
one killed their firstborn software. 

ENTER THE HARDWARE·ASSISTED SOFTWARE BUGBUSTERS 
The Arron solution came as a revelation: Monitor eve1y ni.emory 

ref crence and every insuuclion executed. by adding a hardware board 10 
lhe AT or PC with an umbilical probe lo lhe processor. 

The result? Wham! The PC PROBE"' and lhe AT PROBEh saved 
civilization as we know iL The first plague was cured with PROSE'S 
hardware-assisted breakpoinl !raps on reading. writing, excculing, inpul
ling and o ulpuuing. These could be done on single or ranges of addresses. 
and could include particular dala values. All in real lime. For a mere 
soflware debugger to aucmp11his. a I-minute program would 1ake 5 hours 
IO c;ir.eCUle. 

The second plague, no l knowing from whence you came, was cured 
with PROBE'S real-time lrilcc memo1y. The his101yof program execution 
is saved on-board, in real lime. Once a hardware lrap has occurred, 

ANSWER FROM ATRON. 

PROBE di splays the program execulion in detail. including sym
bols and source code for C. P.J.\C"-itl. or assembly language pro
grams. Which shows how oUl-of-rangc pointers gol Iha! w.iy. 

Tb; third plague, na enough rocm fer· the 
debugging symbol table 10 be co-resident in 
memory with a large program. was cured with 
l-megaby1e of on-board, hidden. writc-pro
teCted memory. Syslem mcmo.ry was then free 
fer 1hc program. keeping rhc symbol table and 
debugger safe from dcsrruction. 

When the job of bugbusring 
w:1s done. the wizards used 
their PROB Es as pcrf ormancc 
analyzers. So 1hey could have 
bo1h reliability and perfor 
mance. So they could send 
only the bcsl sof1wa1e into the 
field. 

IF YOU AREN'T AN ATRON 
CUSTOMER, ODDS ARE YOU 
WON'T BE MAKING 
THE TOP·TEN LIST. 

On any given week, at least 
nine of the 1op 1cn bcs1-selling 
software packages on the Sofl
Scl Ho1Jisl come from Arron 
customers. 

Ever heard of Borland? 
"Wi1hou1 Atron," says its 
president Philippe Kahn . 
.. there wouldn'r be a Side
Kii.:k '". Turbo Lightning'" 
would be ligh1-years away. and 
Turbo Prolog'" wouldn 'I be 
shipping today." 

Ever use a spreadshecl'! 
From Enable'" 10 Paradox'". 
I heir bugs were busted by 
Alron produc1s. 

lnl o DBMSs? Everyone 
from Ashton-Talc 10 Oracle 
owns at least one Atron bug
bus1cr. 

If you use a product from 
one of lhc companies in The 
Ciry, you owe life as you know 
it IO Arron. Our guess is 1ha1 
99% or all PCs. XTs and ATs 
have at leas ! one producr 
debugged with Alron bug
bus1L~rL 

FREE 44·PAGE BUGBUSTING BIBLE COULD MAKE YOU 
A PROPHET, AND YOUR COMPANY A PROFIT. 

We've written a comple1e tutorial on s1a1c-of-thc-art bugbusting. 
And it's yours. free fa the asking. Full of examples and illus1ra
1ions. it will show you how lhc wizards work their magic. 

If you're tired of suffering 1hc wrat h ofpmgram bugs. call Atron 
today. Yoo could be busting bugs. and sales records, lommrow. 

THE BUGBUSTERS 

20665 Fourth S11cc1 • Saratoga. CA 95070 • 4081741 -5900 

Adv. h ~ TKUA. 

Regrettably, you may be forced to live 
with things as they are. The C-64 is a very 
capable machine for what it was designed 
to do, but it presents major obstacles when 
you begin considering memory-expansion 
projects like a RAM disk. 

1he 6510 microprocessor contained in 
the C-64 is quite limited in register capa
bilities, and it is designed to address only 
65,536 bytes, maximum. With these limita
tions taken into account, the only reason
able approach to designing a RAM disk 
would be to create a two-stage software 
addressing scheme and use bank switching 
to select the added memory. This would 
be a slow process, since the only access 
to the processor bus is through the ex.pan
sion port; you would have to use software 
to select the bank, select the address, read 
or write the data, and manage time-shar
ing with the application. I'm sure you can 
see that there would be little benefit real
ized overall.-Steve 

CIRCUIT CELLAR FEEDBACK 


Power Interrupt Switch 
Dear Steve, 

After spending a tedious hour salvag
ing blitzed directory areas on two of my 
CP/M disks, it occurred to me that you 
may have already designed a computer 
power switch that would have prevented 
this sort of damage. 

As a fellow country-dweller, your prob
lems are probably not much different from 
mine. Two years ago, I built the power
line filter you described in the December 
1983 Circuit Cellar. I am very grateful for 
the project; I've lost no hardware to 
power-line surges since. (The database 
program I use is reputedly sensitive to 
minor fluctuations, but the errors I used 
to have disappeared after I installed the 
filter.) 

Of course, my power-line filter does not 
prevent disk overwrites if the power goes 
off and returns a second later. Such oc
currences are frequent here. The fluores
cent light in our kitchen (normally kept 
on) goes off when the power flickers and 
we have to restart it manually. Is it possi
ble to use this principle for an interrupt 
switch in a computer's power supply so 
that the power stays off (or the computer 
turns itself off) when the main supply 
fails? If so, could you design a circuit sim
ple enough for the average user to build 
(i.e., those of us familiar only with 
soldering-iron usage and not possessing 
any expensive calibration meters)? 

D'onald J. C. Phillipson 
Carlsbad Springs, Ontario, Canada 

continued 
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Engineeringcalculation raised to anewpower. 

The only software program 
to combine the flexibility of a 
blackboard, the simplicity of a 
calculator, and the power of 
a personal computer. 

Now you can write 
calculations on 
your PC in stan
dard math nota
tion-mixing text, 
formulas and 

_ graphics with the 
same free-form ease you have on a 
blackboard or scratchpad. 
No new languages to learn. 
Simply type equations anywhere 
on the screen and MathCAD auto

. matically calculates and displays 

your results as numbers or graphs
exactly as you want to see them. 
Change anything, and MathCAD 
instantly recalculates the results. 
Add text at any point to support 
your work. Then print and save 
your entire calculation as an inte
grated document. 
Powerful built-in functions. 
MathCAD handles both real and 
complex numbers and does auto
matic unit conversion and dimen
sional analysis. It has a full range 
of built-in functions including inte
gration, differentiation, fft's and 
cubic splines. Or you can define 
your own. No wonder thousands of 
engineers use MathCAD every 
day, for everything from robotics 

to signal processing and thermo
dynamics to fluid mechanics. 
Call us today. 
We're convinced that MathCAD 
belongs on every engineer's desk. 
At $249, with our no-risk, 30-day 
money-back guarantee, you really 
can't afford not to try it. To place 
your order or to request further 
information, call us now at: 

1-800-MathCAD 
(in Massachusetts: 617-577-1017) 

MathCAD. Once you've tried it, 
you'll wonder what you ever did 
without it. Order today. 
Requires IBM PC" or compatible, 512KB RAM, graphics card . 
IBM PC is a registered trademark of International Business 

Machines Corporation. MathCADni MathSoft, Inc. 


Math CAD

MathSoft, Inc .• I Kendall Sq., Cambridge, MA 02139 
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CIARCIA FEEDBACK 

ICAYPAO 

Software with a different flavor 


K>)l>lo PC l SSK 
2 • 0r1Y1H Monltot 1,is9 Commodore 1571 $223.95 Panasonic 1080i $184.95 

Le<Kf"'1j Edge Modal D Sl2K 2 Ck 
Moollor 511411 STAR NX-10 $202.95 IBM PC (1) DRIVE $915.00

Le"'""" E<19o M_. 0 30M9 w 
m..,;,0< StMll 

Brother HR 20 324 
Brother 1509 359 
Commrex 420 IBM 799 
Citizen 120D 169 
Citizen MSP 10 269 
Citizen MSP 15 369 
Citizen MSP 20 319 
Citizen MSP 25 459 
Citizen Premier 35 439 
Epson LX80 (Homewriter 10) 

169 
Epson LX86 214 
Epson L0800 519 
Epson LO 1000 699 
Epson FX 85 339 

IBM 
A. T Unenhanced 2295 
A.T Enhanced IBM 30 Meg. 
Model #339 8 MHZ 3999 
IBM PC (1) Drive 915 
18M PC XT#268 (1) Dr 1499 
IBM PC XT 286# 6MHZ. 640K 
1.2 MB, 20 MB Hard Drive 2899 
Fountain PCXT Turbo Call 
IBM Monilor 219 
AST Six Pack 384K 189 
AST Advan1age 128K 329 
AST Six Pack Premium 189 
Hercules Color Card 139 
Hercules Monographic Plus 174 
SIGMA EGA (NANOW) 249 
Quad EGA+ 299 
Video 7 EGA+ 289 
Video 7 Deluxe 329 
STB EGA+ 259 
Paradise Aulo Swilch 339 
Mullifunclion Card 109 
IBM Disk Drive 104 
Everex EGA Enhancer 229 
Everex Graphics Edge 214 
Everex Edge 219 
Everex Graphics Pacer 189 
Intel 8087-3 112 
lnlel 8087-2 174 
lnlel 80287 ·6 174 
Intel 80287-8 289 

"PRINTER SPECIALS" 
Epson 286 
Epson EX800 
Epson EX 1000 
Epson LQ2500 
IBM Proprinter 
IBM Proprinter XL 
NEC 3550 
NEC 8850 
NEC P6 
NEC P7 
NEC P5 XL 
Okidata 182 
Okidata 192+ 

seA(ljl,l'E 
Hard Drives 
20 Meg. No Conlroller 
10 Meg. w/conlroller 
20 Meg. w1con1roller 
30 Meg. wiconlroller 
30 Meg. AT #4038 
40 r.J.eg. AT #4051 
Tandom 20 Meg. 

Hard Card 
ATARI 

130 XE 
AS XE 
Atari 801 Prinler 
1050 Drive 
Ala ri Wri1er+ 
Atari 1027 
Atari Modem 301 

;~g ~i ~o~o~srv~-:;m 

COMPjl,Q 
Portable 256K 2·360K 

Compaq Drives 
Portable 256K 1 ·360K 

479 
459 
599 

1059 
369 
519 
719 

1039 
429 
599 

1149 
204 
319 

329 
369 
399 
439 
639 
760 

409 

119 
89 

179 
119 
37 
119 
49 

759 
629 

149\1 

o.i;:g,~~4~~rd1 ~3~~~1e 1899 

1-20MB Hard SeaQate 1999 
APPLE 

2E Enhanced wl128K 619 
Apple Drive wt conlroller 279 
Apple Dual Drive 459 
Drive llE, IJC 139 

Okidata 193 Plus 489 

Okidata 292 w/INTFC 468 

Okidata 293 w/INTFC 599 

Panasonic KXP 1080 i 185 

Panasonic KXP 1091 i 244 

Panasonic KXP 1092 i 312 

Panasonic KXP 3131 234 

Panasonic KXP 3151 369 

Panasonic KXP 1592 399 

Panasonic KXP 1595 529 

Siekosha Printer 164 

Star NX-10 203 

StarSG-10C 187 


Mac 512K 1259 
Mac Plus 1619 
lmagewriter 2 439 
Apple lie wilh monilor Call 

MONITORS 
Amdek 300 Amber 119 
310 Amber 139 
Color 600 374 
Color 722 454 
Princeton HX12 394 
Princelon HX12E 469 
Princeton Max 12E 148 
SA12 529 
Scan Doubler 159 

1 549~~l~s~a~ ~6~cColor 299 
Golds tar TIL Amber 109 

MODEMS 
Hayes 1200 354 
Hayes 12008 No Smarlcom 298 
Hayes 1200Bw1Smar1com2 

328 
Hayes 300 124 
Hayes 2400 559 
Hayes 24008 wtSmarlcom 499 
Hayes 24008 No Sma11com 459 
Micromodem 2E 125 
Promelhias 1200 External 249 
p"'""' s 1200 lnlemal 1'9 
EYC"Gx. Modom ~f\illl ,,9 
Ha es Smmr1ciom 2 70 

Star LV 1210 IBM 164 
Star NX15 324 
Siar SD 10 269 
Star SD 15 369 
Star SR 10 387 
Si ar SR 15 477 
SR 10, SR 15 Shee1leed 49 
Star SB 10 299 
Siar NB 15 899 
Silver Reed Exp 420 209 
Silver Reed Exp 800 619 
Toshiba 341 619 
Toshiba 351 Model 2 985 
Toshiba 351C 1099 
Toshiba 321 429 

COMMODORE 
Commodore 128 245 
1571 Drive 219 
1670 Modem 119 
Commodore 64C 172 
1541C Disk Drive C 176 
1802 Monitor 164 
1802C 199 
1902A Monitor 269 
MSP 1000 Printer 228 
Star SG10C 187 
Amiga 512K. DOS, 
Mouse Color Monitor 1199 

AT&T 
640K 1-360K Drive 1199 
640K 1-360K 1-20MB 

~~~~eni~o~rd Drive 1599 
195 

Toshiba 3100 1769 
Toshiba 110 3199 

SOFTWARE 
Lotus 123 Vef. 2 289 
D Base 3a 375 
Framework 381 
Symphony 1.2 394 
Microsoft Word 3 .1 254 
Microsoft Windows 59 
Word Perfect 4.2 196 
O&A 225 
PFS Write i09 
Norlon Uli1ities 49 
Microsoft Mouse 11)9 

If it only took you a "tedious hour" to 
recover your disks, you must be living 
right. Congratulations! 

Power supply design has taken a tum 
for the better in the last few years. IBM 
PCs, for example, have a signal (called 
"power good") coming from the supply 
that is active when the power supply 
voltages are within normal tolerances. 
When this signal is inactive (bad power) 
the 8088 is forced into a reset state so it 
can 't do any ha7m. A power dropout does 
no harm until the power supply voltages 
fail , at which time the processor is reset. 
1he power must remain offfor at least I 
second to allow the "power good" to 

become active again, at which time the 
system performs a complete power-on 
reset . .Short power dropouts require you 
to flip the power switch manually. 

1his signal ensures that low voltages 
don 't cause too much damage; a fluctua
tion may cause you to lose all open files 
as if the power had gone out completely, 
but your system won't go crazy. Your 
CPIM system doesn't include such a 
signal. Adding it to your computer via 
some external device isn't too difficult, but 
there are some interesting trade-offi. Ifthe 
device is too sensitive it will shut your 
system down, even for dropouts that or
dinarily would not have caused any prob
lems. Ifthe device is not sensitive enough 
it won't solve anything. 1he load on your 
power supply determines how long the 
supply will continue delivering good 
power during a dropout, and this "sur
vival window" will change if you add 
more cards or RAM. 

Also, there 's no good way to test the 
device once you've built it. You would 
need to remove the 120-V AC power for a 
specific number ofcycles. 1his would re
quire some fairly fancy test equipment. 
-Steve 

That'll Teach You ... 
Dear Steve, 

You indicated you would like to hear 
from people who have been influenced by 
your column. Does basing a whole com
pany on one of your write-ups qualify? 

Our company manufactures an IBM PC 
board that lets you plug 16 complete 
300/1200-baud modems in a single slot. 
All of this got started when I read your 
November 1985 column. Keep up the 
good work. 

Tim Stryker 
Galacticomm Inc. 

Plantation, Fl 

Since many ofmy projects use the latest 
technology, they often serve as application 
emmples for industrial users. I con
gratulate you on your product innovation 
and wish you luck.-Steve • 
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IntroducingDataLife with DataHold 

forUnsurpassed Data Protection 


Static Danger is Everywhere-Your data is vulnerable to loss from an unseen 
enemy-static electricity! Even small static charges could cause sudden data 
loss from your diskette. 

And static lurks everywhere.just walk across a carpeted floor and you build up 
a static charge ofup to 1,500 volts-enough to ZAP your data. 

DataHold Protects Your Data- DataHold is our ingenious diskette liner that 
disperses damaging static charges instantly. Compare DataLif e to other popular 
brands which retain static charges up to four minutes and your choice should 
be obvious. 

Data Hold, available exclusively from Verbatim DataLif e for unsurpassed data 
protection. 

323 Soquel Way 
Sunnyvale, CA 94086Verba1im. 800-538-1793A Kodak Company 
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When you want to talk computers••• 

HOME COMPUTERS. 

Atari Computers 

520ST Monochrome System .... ..$619.00 

520ST Color System .. ........... .. .. .. 789.00 

1040ST Color System .. ... .. ........ ..999.00 

800XL 64K Computer .. .. ...... .... .. ... 69.99 

65XE 64K Computer .................... 89.99 

130XE 132K Computer ............ .. .129.00 

Atari Peripherals 

1010 Cassette Drive .... .. ............... 49.99 

1020 Color Printer .... .. .. .. ..............29.99 

1050 Disk Drive ......................... 129.00 

835 300 Baud Modem ... ....... ... .... . 24.99 

850 Atari Interface .. .... .... ........ .... 109.00 

M301 300 Baud Modem .... .. ......... 39.99 

XM801 80-Column Printer ........... 179.00 

XM804 ST Printer ................. .. ... 169.00 

ICD PR Connection ..... ...... ........... 59.99 


Amiga System $ 
Package 1199 
Includes: Amiga CPU, 256K RAM expan
sion, RGB Monitor, Amiga DOS, Basic, 
Tutorial, Kaleidoscope, Voice Library. 
Commodore Computers 
Commodore-B4C 64K Computer .. 189.00 
Commodore-64 64K Computer ..... 149.00 
Commodore-£4 System .... ... ... ..... 479.00 

Commodore-128 128K Computer.259.00 
Commodore-128 System ....... ... ...759.00 

Amiga 1000 256K Computer ...... . 849.00 

Commodore Peripherals 
1530 Data Cassette .. .. .. .. .. .... .... .. .. 34.99 

1660 Commodore Modem .. .. .... .. ..59.99 

1670 Commodore Modem .... ....... 139.00 

1541C Disk Drive ...... .. .. ... .... ...... 189.00 

1571 Disk Drive .... .... .... .... ........ . 249.00 

1802 Color Monitor ..... .. .... .. .. .... .. 189.00 

1902 Color Monitor ...... ....... .. .. .. ..299.00 

Amiga 1010 3112'' Ext. Drive ........ 219.00 

Amiga 1020 5%'' Ext. Drive.. ..... . 189.00 

Amiga 1080 RGB Monitor .. .. ..... .. 269.00 

C128 512K Expansion Board ....... 179.00 

PPI Parallel Printer Interface .. .... .... 34.99 

Xetec S/Graphix SK.. .. .... .............. 69.99 

Micro R&D MW350 . .. ...... ......... .. ..44.99 


MS/DOS SYSTEMS. 


PC-TOO 20 Meg 

XT-Compatible 

AT&T 6300.. .... ...... ........ from $1699.00 

Compaq .. .... .. ... ... ..... ..... .. .from 1699.00 

Cordata .... .... .... ....... .... ..... . from 899.00 

IBM-PC ....... .. ... .... ...... .. .. .. from 1099.00 

IBM-XT ..... ..... .... .... ' ......... from 1699.00 

IBM-AT .... .. ..... .. ... .... .. ...... from 2699.00 

Leading Edge .................. ... from 999.00 

Toshiba 1100 Plus.. .... ..... from 1749.00 

Zenith ... ..... ......... .. .... ....... . from 999.00 


MULTIFUNCTION CARDS. 
AST 
Six Pak Plus PC/XT.. .......... .. ... $169.00 

Six Pak Premium PC/XT ............. 349.00 

Advantage-AT 128K.. .......... .. ... ... 339.00 

Everex 
EV-221 Evergraphics Mono ... ... .. . 139.00 
EV-£40 Edge Card ............ .... ..... 259.00 

Hercules 
Color Card ........ .. .............. .. ....... 159.00 

Graphics Card Plus .......... .. ........ 209.00 

Fifth Generation 
Logical Connection 256K ............. 299.00 

IDEAssociates 
IDE-5251 Local Emulator .... .. ....... 579.00 

Intel 
1110 PC Above Board .... .......... .. 279.00 

Inboard 386K OK ............. ....... ........ Call 

NEC 
GB-1 EGA. ... .. .... ...... ..... .. ..... .... .409.00 
Quadram 
Quad Ega + Graphics Adapter .. ..339.00 
Silver Quadboard .... ......... ...... .. .. . 239.00 
Expanded Quadboard .......... .. ..... 119.00 
VIDEO 7 
EGA Deluxe ...... .. ...... .... .. ..... ...... 389.00 
Zuckerboard 
Color Card w/Parallel ................ .. .. 89.99 
Monochrome Card w/Parallel ..... ... . 99.99 
576K Memory Card .. .. .. .. .. ............ 59.99 

DRIVES. 
Allied Technology 
Apple Half-Heights ......... .. ... ... ...$109.00 
Controller Card .. ....... ....... ...... ..... . 39.99 
CMS 
Drive Plus 20MB Internal Card .... 399.00 
Everex 
Stream 20 20MB Tape-Backup ... . 669.00 
Genie Technology 
210 H 10 + 10 subsystem ....... 1749.00 
Indus 
Atari GT Disk Drive ..... .. .. .. ......... 199.00 
Commodore GT Disk Drive ......... 199.00 
Iomega 
A210H 10 + 10 Bernoulli Box .. 1899.00 
A220H 20 +20 Bernoulli Box ... ..2499.00 
Irwin 
110 D 10MB Tape backup .... .. ... . 369.00 
Mountain Computer 
Drive Card 20MB Internal Card ... 649.00 
A220 20 + 20 Subsystem .. ..... . 2199.00 
Racore Jr. Enhancements 
Jr. Expansion Chassis w/DMA ..... 319.00 

Seagate ST-225 $
20 MB Kit 389 
Toshiba 
Half-Height 360K internal ...... .... .. ..89.99 

DISKETTES. 

Maxell 

MD-1 SS/DD 5%'' ........ ................ $8.99 

MD-2 OS/DD 5Y4 " .. ...... ... .. ..... .... . 10.99 

MD-2HD Hi-Density 51/4'' .... ... .. .. ... 21.99 

MF-1 SS/DD 3112'' .... .. .... .. ...... .. .... 12.99 

MF-2 OS/DD 31/2'' .. ...... ............. ... 21.49 

CS-500 20Mb Streamer Tape ...... .. 11 .99 

CS.000 60Mb Streamer Tape ........ 13.49 

Sony 
MD1 SS/DD 5%'' ...... .. ...... .. .. ..... ... 8.49 

MD2 DS/DD 51/4' ' .... ... .... .. ...... .. .. ... 9.99 

MD-2HD Hi-Density 5%' '. ... ....... ... 22.49 

MFD-1 SS/DD 31/2''. .... ....... ......... . 14.49 

MFD-2 OS/DD 3112'' .... .. .... ........... 20.49 


COMPUTER MAIL ORDER 
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1 

.........When you want to talk price. 


1200 Baud Internal $129 Enable .................... .. .. ....... ........ 369.00 

MONITORS. 
Amdek 
Video 310A Amber TTL. .. ...... ... $149.00 

Color 722 RGB, CGA/EGA ......... .499.00 

Magnavox 
8CM515 RGB Monitor-80 ............ 289.00 
7BM623 PC Monitor-BO Amber ... .. . 99.99 
NAP 
873 14" Multimode ... ..... ... .......... 549.00 

NEC 
12" TTL Green or Amber ...... .. ... 129.00 
JC-1401P3A Multi-Sync .. .. .. .. ... ..... ...Call 
Princeton Graphics 
MAX-12 12" Amber TTL. ............ 169.00 

HX-12 12" Color RGB ....... .... .... .429.00 

HX-12E 12"RGB/EGA ................ .499.00 

Quadram 
8460 Quadchrome Enhanced ..... .499.00 

I Taxan,, . 
640 12 Hi-Res RGB ....... ... ........ 529.00 
Zenith 
ZVM-1230 12" Green Composite ...99.99 

MODEMS. 
Anchor 
6480 C64/128 1200 Baud ..... .. ... $119.00 
Omega 80 Amiga ... ... ........ ..... .... 129.00 
VM520 ST520/1040 1200 Baud ... 139.00 
Expressi PC-1200 Half Card ..... ... 149.00 
Everex 
Evercom 1200 Baud lnternal. .. .... 129.00 
Hayes 
Smartmodem 300 External. ......... 139.00 
Smartmodem 1200B Internal. ...... 359.00 
Smartmodem 2400B Internal. ...... 539.00 
Practical Peripherals 
Practical Modem 1200 External. .. 159.00 
Quadram 
Quadmodem ll 1200 Baud .. ..... ...299.00 

Supra 
MPP-1064 AD/AA C64 .. .... ...... ...... 69.99 
1200AT 1200 Baud Atari. .. ..... ..... 149.00 

U.S. Robotics 

PRINTERS. 
Canon 
LBP-8A1 Laser, 8 Page/Min ..... $1899.00 
Ctuzen 
MSP-10 160 cps, 80-Column .. ..... 319.00 
MSP-20 200 cps, BK Buffer .... .....349.00 
Premier 35 35 cps Daisywheel. .. .499.00 
C.ltoh 
8510-SP 180 cps, 80.Column .......... Call 

310-SEP Epson/IBM 80.Column ....... Call 

Cordata 
The Desktop Printshop Laser ..... 2199.00 
Diablo 
Model 635 RO Daisywheel. ..... .... 895.00 


Epson LX-86 
120 cps, Dot Matrix$239 
FX-85 160 cps, 80.Column .............. Call 
FX-286 160 cps, 132-Column ......... .. Call 
EX-800 300 cps, 80.Column ... ... . .479.00 
LQ-800 180 cps, 24-Wre Printhead .. Call 
Juki 
6300 40 cps Daisywheel.. ........... 699.00 

6100 10 cps Daisywheel. ......... .. .429.00 

5510C Color Dot Matrix ............. .449.00 

NEC 
P5, P6, P7 Pinwriter Series ... .. .... .. ..Call 

3550 35 cps Spinwriter ............... 779.00 

Okldata 
ML-182 120 cps, 80-Column .. .. .... 219.00 

ML-193+ 200 cps, 132-Column ....... Call 

ML-292 200 cps, 80-Column ............ Call 

ML-293 200 cps, 132.Column .......... Call 

Panasonic 
KX-1080i 120 cps, 80.Column ...... 219.00 
KX-1092 180 cps, 7K Buffer ........ 339.00 
KX-1592 180 cps, 132.Column .... .439.00 
Star Micronics 
SG-10C 120 cps, C64 Interface ... 199.00 
NX-10 120 cps, 80-Column ......... 219.00 
SG-15 120 cps, 132-Column .... .... 379.00 
Texas Instrument 
Tl-855 150 cps, 80-Column ...... ...599.00 

Toshiba 
P321 216 cps, 24-Pin Printhead .. .479.00 
P341 216 cps, 24-Pin Printhead ...589.00 

In the U.S.A. and in Canada 

SOFTWARE. 
Ansa 
Paradox ............ ... ..... ..... .. ...... .. $459.00 

Ashton-Tate 
d-Base Ill + .. .. ...... ..... .. ........... ... .429.00 

Bortand 
Reflex .. .. .............. .. ... ... ... ... ......... 99.99 

Lightening/Word Wizard ................ 99.99 

Central Point Software 
Copy II PC .. ................................ 24.99 

5th Generation 
Fastback ................... ........ ...... .. .. 89.99 

Funk Software 
Sideways ............ ..... ... ..... .. .......... 44.99 

IMSI 
Optimouse w/Dr. Halo ........... .... .. 119.00 

IUS-Sorcim 
Supercalc IV... .. ........... ............ .. 319.00 

Lifetree 
Volkswriter 111. ....... .. ......... ....... .... 159.00 

Lotus 
Lotus 1-2-3 .......... ......... ..... .... .... 329.00 

Mee a 
Managing Your Money ......... ... .. .. 119.00 

MicroPro 
Wordstar 2000 Plus .. ...... .... .. ...... 299.00 
Wordstar Prof. w/GL Demo .. ... .... 189.00 
Microrim 
R:Base System 5 ......... .... .. ........ 339.00 

MicroSoft 
Microsoft Word 3.0 ...... .... .... ....... 289.00 

MicroSoft Mouse ... ....... ..... ......... 129.00 

Microstuf 
Crosstalk XVl ........... ......... ... ... .....89.99 

Multlmate International 
Multimate 3.3 ...... ................. .. .... 269.00 

Multimate Advantage ..... ...... .. ... .. 319.00 

Norton Software 
Norton Ultilities 3.1 ....... ... ....... ...... 49.99 


Satellite Systems $ 
Word Perfect 4.2 209 
Software Publishing Group 
PFS: Professional Write .............. 129.00 

Clickart Personal Publisher ...... .... 129.00 

The Software Group 

Call toll-free: 1-800-233-8950. 

Outside the U.S.A. call 717-327-9575 Telex 5106017898 


Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 

CMO. 477 East Third Street, Dept. A102, Williamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced 
or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are final and returned shipments 
are subject to a restocking fee. 
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reliability, support &delivery. 

PROTEUS features include: 

12.SMhz CLOCK SPEED 
4MB RAM ON BOARD 

8 IAYER STABLE MOTHERBOARD 
3 SERIAL PORTS, 

2 PARALLEL PORTS STANDARD. 
If you look closely at what else PROTEUS 

comes with, you too will come to the 
intelligent conclusion: 

MADE IN 

USA 

• 30-DAY 'FULL MONEY-BACK GUARANTEE (TOTAL SATISFACTION GUARANTEED) 

• FREE NATIONWIDE ON-SITE MAINTENANCE 
• 15-MONTH FULL WARRANTY 

• UNIQUE, BUT FREE 24-HOUR ONLINE TECH SUPPORT 
• HIGH QUALITY MANUALS & UTILITIES. 

• all systems made in USA. 

100% compatibilitywithAUTOCAD, NOVELL, UNIX, ZENIX 


PROTEUS-286 AT 
portable 
80286 CPU, 6/10 Mhz 
1MB RAM 
Hercules compatible 

graphics card 
serial & parallel port 
1200/24008 Internal Modem 
20MB hard disk installed 
9" Amber Monitor 
Complete system $2395 

PROTEUS XTi: $838 
8088-2 CPU 
4.77/8 Mhz speed 
coprocessor socket 
1MB RAM expandable to 1MB on main board 
zero wait state 
2 serial ports 
2 parallel ports 
clock/cal. battery 
Sasi Interface 
135/150W 110/220v pis 
360K floppy drive 
AT keyboa rd 

TO O RDER OR FO R INFORMATION CALL US DIRECT: 
201-288-8629Proteus Technology Corp 

377 RT 17 
Airport 17 Center 
Hasbrouck Heights, NJ 07604 

OveJseas: Proteus, W. Germany, Proteus, France 

WE HAVE THE LARGEST SELECTION OF HARD DISKS, 
MONITORS AND ADAPTERS AT LOWEST PRICES. 
WE INTEGRATE AND TEST THE SYSTEM EXTENSIVELY. 

HARD DISKS MONITORS 
Seagate 20M8 Si95. High Resol. Amber s109. 
Seagate 30MB SM9. E"C multisync EGI\ $~all 
Seagate 40M8 5760. f!r inceton Max12E $17'.1 . 
Seagate60M8 $1195. O ther models ScaU 
Mam d ri ves Seal! 

ADD-ONS 


PROTEUS-286/286 GT 
(A high performance AT engine) 
80286-10 Intel CPU 
8-layer motherboard 
6/10MhZ, 6/12.5Mhz speed opt. 
1MB RAM expandable to 4MB 

on mainbd 
8 1/0 slots 
selectable wait state 0-1 
3 serial ports, 2 parallel ports 
80287 coprocessor socket 
Hard d is k/fl . controller 
5 Mhz OMA bus 
clock /cal. battery 
Two Floppy Drives; 1-1.2MB 
one 360K/choice of 3.5" 
AT Keyboard 
System Price: $2195 

ParadySe Autoswitc~ 
O:ilorlmono graphics card 
12008 int. MOdem 
24008 Int. Modem 
aoma ~oprotessor 
1)0287-10 coproccissor 
All other cards 
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PROTEUS-286E AT 
$1495 

Aturnkey system includes: 
80286 CPU 6/10Mhz 
1MB RAM 
80287 cof.rocessor socket 
Clock/ca .battery 
Serial , Parallel Ports 
Hard disk/fl. controller 
1.2MB floppy drive 
195W Power Supply 
AT keyboard 
Hercules compatible Mono card 
High Resolution Mono Monitor 

.Sca li 
S109 
S119 
xall 
S249 
$Call 
Scali 
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his or her learning deficiencies by making the child "computer 
In Search of the Most Amazing Thing: Children, Education, literate." School boards, responding to the public pressure to 
and Computers have computers in their schools, have climbed on the same 
Reviewed by Karl S. Wittman bandwagon. 

I n 1983, Spinnaker Software (Cambridge, MA) published an The Computer As an Instructional Medium 
educational program called In Search of the Most Amazing A great debate continues between traditionalists who use the no

Thing. The game was a good computer simulation and made tion of programmed instruction, computer-assisted instruction 
learning fun . Tom Snyder, who wrote the game, uses the same (CAI), and those visionaries who seek to use the computer more 
title for his new book. A former teacher and software publisher, progressively. This tug-of-war is a recurring theme in the book. 
Snyder teamed up with writer Jane Palmer to critique traditional Although CAI has been used in schools for about 15 years, 
concepts of educational computing. They build a strong case for its widespread acceptance and the accelerated development of 
developing games and simulations that help the teacher teach. software keyed to the curriculum have been apparent only since 

the appearance of the microcomputer. While computing power 
A Crisis in Education outstripping what was possible 15 years ago is potentially avail
Recently, intellectuals and politicians have criticized the nation's able on every school desk, educational software has not made 
schools for our children's poor performance in the basic skills. continued 
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IN SEARCH OF THE 
MOST AMAZING THING: 
CHILDREN, EDUCATION, 
AND COMPUTERS 
Tom Snyder 
and Jane Palmer 
Addison-Wesley 
Reading, MA: I986 
ISBN 0-20I-I6437-X 
I54 pages, $I0.95 

A PRACTICAL GUIDE 
TO COMPUTER USES 
IN THE ENGLISH/ 
LANGUAGE ARTS 
CLASSROOM 
William Wresch 
Prentice-Hall 
Englewood Cl~ffs, NJ: I986 
ISBN O-I3-690660-5 
200 pages, $I5.95 

THE LEGAL GUIDE 
TO DEVELOPING, 
PROTECTING AND 
MARKETING SOFTWARE 
Thomas J. Smedinghoff 
John Wiley & Sons 
New York: I986 
ISBN 0-47I-8I0274 
322 pages, $39.95 

AN INTRODUCTION 
TO DIGIT AL IMAGE 
PROCESSING 
Wayne Niblack 
Prentice-Hall International 
Englewood Cl~ffs, NJ: I986 
ISBN O-I3-480674-3 
2I5 pages, $32.95 

This crisis in education, with 
its emphasis on measurable 
achievement and test score 
results, has produced a climate 
in which the new technology 
of computers has seemed to 
offer a magical way to improve 
student performance. In this 
context, the authors argue that 
the educational community has 
been uncritical in its ac
ceptance of computers. Snyder 
and Palmer suggest that the 
schools have focused on the 
technology rather than on pro
viding a quality education for 
our children, which should be 
their primary objective. 

The book stands on the 
premise that neither educators 
nor people who work in the 
software and hardware in
dustry know how to use the 
new technology to support 
education on the scale being 
demanded by the public. While 
Snyder and Palmer grant that 
some educational software is 
effective, they dismiss most 
educational programs as inade
quate and lacking innovation. 
Yet educators and parents have 
an "excessively high opinion 
of the computer's educational 
potency," they claim. 

The authors have no sym
..,_....__..._____PNN;.;.,;.;,~ pathy for those who mind

lessly embrace computers as a 
panacea for the ills of educa

tion. Parents, they say, are often deluded into thinking that 
microcomputers in their child's classroom or bedroom will solve 



DeSmet C 
execution profiler included 

DeSmet C Compiler' ....... ..still $109 

The professional's choice for fast compilation and execution. 
Includes Compiler, Assembler, Binder, Librarian, and Full 
Screen Editor (SEEtm). Execution Profiler reports by 
address, procedure name or line number. Supports both disk 
and memory resident Overlays. Contains both 8087 and 
Software floating point support. Full STDIO library. 

With D88 Debugger Option ......... .. $159 

Gain most of the benefits of an interpreter while losing none of 
the run-time speed of the C88 compiler. Display C source and 
variable contents during execution. Set breakpoints by function 
name or line number. Examine and set variables by name using 
C expressions. 

With Large Case Option and D88 ... $209 
Makes a great C Compiler even better. Adds 32-Bit Pointers to 
C88 so you can utilize all of your PC Groups scalar and static 
data for fast access. 

*D88 & Large Case Options available as add-ons. 

C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A. 


(408) 720-9696 - Telex: 358185 

We accept VISA, MasterCard & American Express 


full line of slim style data 
switch boxes and other 
computer accessories. 

[]l]Jl](]] c5[]J[]CI WIMO·tlii&l3•l:Uliiii·t!3'i ifii·f·llJ 
A O!V1S10N0Fllll/ANCE l'lfSEAl'ICH COFlPORATION 

20120 Plummer Street • P.O. Box 4029 • Chatsworth, 
CA 91313 • (818) 993-1202·- ... 

In Japan: Call Data Spec Japan LTD., Tokyo, Japan, Tel. (03} 774-7741 

Switch 
Boxes 

Cl Dor atlle metal 
construction 

D Gold-plated contacts 
0 All pins switched 
And now. backed by a 
lifetime warranty. 
Visit your local DATA 
SPEC dealer and see our 
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the transition nearly as well. (See "A Hard Look at Educational 
Software" by Adeline Naiman on page 193). CAi's two basic 
modes still exist: drill and practice, and the tutorial. 

Drill-and-practice software assumes that the student under
stands the subject-matter principles and needs practice to con
vert this general understanding into mastery and application of 
the material. The tutorial mode uses the computer to deliver in
struction and attempts to imitate the student-teacher relationship. 

These CAI modes are easily understood by educators and 
parents because they closely parallel traditional teaching 
methods. But the authors doubt the validity of the CAI approach. 
Why continue to use dull, routine CAI programs, say Snyder 
and Palmer, when they merely represent a transfer of workbooks 
and texts to computer format? The computer is being wasted as 
an educational resource if it is used as a delivery system for 
teaching skills that could as easily be taught by conventional 
means. 

The authors believe that software publishers have too great 
an influence on teaching because they tend to closely correlate 
their programs to existing curricula, rendering it fixed and dif
ficult to change. School officials and teachers buy so-called wrap
around software-programs that drill, test, and measure their 
charges to make sure they conform to the rigid parameters of 
the curriculum. Snyder and Palmer warn us not to institutionalize 
technology before the school system really knows how to teach 
and has found effective ways to use the computer. 

The authors argue that the current crop of educational soft
ware is ineffective for most students because the technological 
algorithms that produce CAI are inherently linear processes. The 
step-by-step nature of programmed instruction, despite the most 
sophisticated branching and computer management of previously 
learned skills, cannot match a five-year-old's "creative insights 
and cognitive leaps." Significant learning is often intuitive, re
quiring interpretation, contextual references, and dialogue be
tween teacher and learner. Simply put, CAI is not yet capable 
of artificial intelligence. 

The Computer As Tool 

Several researchers and writers, including Henry F. Olds Jr., 

senior editor of Classroom Computer Leaming magazine, have 

classified the functional uses of computers in schools. In Search 

ofthe Most Amazing 1hing borrows Olds's three-part taxonomy 

as a foundation for analyzing educational computing. The authors 

clearly give low marks to the first element in Olds's scheme, 

computer as an instructional medium_. They find computer ap

plications more interesting than CAI but argue, for example, that 

a word processor cannot improve writing skills or transform a 

bad essay into a good one. Rather, the book makes an interesting 

case for inventing new and more useful software applications 

for the teacher. 


The Computer As Modeling Device 

The authors believe that the best use of computers in education 

is to "create environments supportive of teaching." A good com

puter model helps a student learn by providing a forum for ex

perimentation. Although adults can conceptualize the need to 

learn facts and processes for later application, children usually 

must wait a long time to appreciate their practical uses. Simula

tions provide a method that teachers can use to stimulate students' 

discovery of the application of abstract learning. 


The Role of Interaction 

Game playing has many virtues that the authors see as fundamen

tal to effective learning, and it contains some basically different 

approaches to traditional teaching methods. Snyder and Palmer 

contend that educationally effective games and simulations are 


continued 



The Magnificent Seven. 


Meticulously engineered. Exactly com
patible. lncredibly priced. In the three 
most competitive areas, Tandon's new 
line ofXT and AT compatibles are more 
than a match for any other models, from 
anyone. Including IBM~ 

For greater disk storage capacity and 
fast access time, few can measure up to 
our PCA™-40, a 40 megabyte AT com
patible micro. And you' ll really appreci
ate the magnificent view from ou r . 
monitors. They're high on resolution 
and larger by a wide margin. 

What's more, Tandon offers one of 
the most complete product lines in the 
industry. Which means we can meet 

the needs of your business, large or 
small. And because Tandon's average 
price is 40% less than equivalent IBM 
systems, we can lower the cost of your 
business computing requirements. 

All of which proves that for XT and 
AT compatibles that are reli ably 
designed and affordably priced, your 
choice is magnificently simple. Tandon. 

For your Tandon Fact Pack and the 
name ofa dealer near you call us toll free 
now on: 

800/556-1234 Ext.171 
In California: 

800/441-2345 Ext. 171 

PCX-20 

$1,595 


, 

I 
I 
I Nanu~ ----------- 

J Position----------- 

Comp:tnl' ---------- 

' Address----------- 

1 T<l<phon<---------- 
Nature of Hulilncu ________ 

I No. of EmployeesD No. o f Installed rc·sD 

I 
I lan'C/on

Less money. iv1un::: nul.:rus.
I 405 Science Drive, 

L .!:oo.!!:.ar~c~~I_2.0~7~o~ .J 

PCX TM and PCAT"' are trademarks of Tandon Corporation. IBM® and IBM PC AT~ are registered trademarksi IBM PC XTTM is a registered trademark of 

International Business Machines Corporation. Prices displayed are manufacturer's suggested prices a'nd do not include monitor. 
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UNIX's VI Editor Now Available For Your PC! 

Are you being as productive as you can be with your 
computer? An editor should be a tool. not an obstacle to 
getting the job done. Increase your productivity today by 
choosing PC/VI - a COMPLETE implementation of 
UN1x• VI version 3.9 (as provided with System V 
Release2). 

PC/VI is an implementation of the most powerful and 
most widely used full-screen editor available under the 
UNIX operating system. The following is only a hint of the 
power behind PC/VI: 
• Global 	 search or search and replace using regular 

expressions 
• Full undo capability 
• Deletions. changes and cursor positioning on character. 

word. line. sentence. paragraph. section or global basis 
• Editing of files larger than available memory 
• Shell escapes to DOS 
• Copying and moving text 
• Macros and \\brd abbreviations 
• Auto-indent and Showmatch 
• 	MUCH. MUCH MORE! 

Don't take it from us. Here·swhatsomeofourcustomers 
say: "Just what I was looking for!", "It's great!". "Just like 
the real VI!". "The documentation is so good I have already 
learned things about VI that I never knew before:· - lEEE 
Software, September 1986. 

PC/VI is available for IBM-PC's and generic MS-DOS+ 
systems for only S 149. Included are C'D\GS and SPLIT 
utilities.TERMCAPfunctionlibrary.andan IBM-PCspecillc 
version which enhances performance by as much as 
TEN FOLD! 

PC/TOOLS™ 

What makes UNIX so powerful? Sleek. Fast. and 

POWERFUL utilities! UNIX gives the user not dozens. but 
hundreds of tools. These tools were designed and have 
been continually enhanced over the last fifteen years! Now 
the most powerful and popular of these are available for 
your PC! Each is a complete implementation of the UNIX 
program. Open up our toolbox and find: 

• BFS • DIFFH • OD •STRINGS 
• CAL • DIFF3 • PR • 11\IL 
• CUT • GREP • SED •WC 
• DIFF • HEAD • SEE 

All cf these for only $49.00: naturally. extensive 
documentation is included! 

PCISPELLM 

Why settle for a spelling checker which can only 

compare words against its limited dictionary database 
when PC/SPELL is now available? PC/SPELL is a complete 
implementation of the UNIX spelling checker. renowned 
for Its understanding of the rules of English! PC/SPELL 
determines If a word Is correctly spelled by not only 
checking Its database. but also by testing such 
transformations as pluralization and the addition and 
deletion ofprefixes and suffixes. For only $49.00. PC/SPELL 
Is the first and last spelling checker you will ever need! 

Buy PC/VI and PC/TOOLS now and get PC/SPELLfor 
only Sl.00! Site licenses are available. Dealer inquiries 
Invited. MA residents add 5% sales tax.AM EX. MC and Visa 
accepted without surcharge. Thirty day money back 
guarantee if not satisfied! Available in 8''. 51.4" and 3 112'' 
disk formats. For more information call today! 

"UNIX Is a tr.td r martt of J\Tl!IT •MS I K1S IS <t traf1nu;1rk of Mlrrosoft 

CUSTOM SOFTWARE SYSTEMS 
P.O. BOX 678 • NATICK, MA 01760 

617. 653. 2555 
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Jased on the idea that children learn primarily through social 
nteraction. That is, the game provides an environment in which 
youngsters, with a teacher's guidance, can act out situations, re
;pond to the consequences of their actions, and compare and 
est out their new discoveries with others in the classroom. 

Snyder uses his own programs as a basis for describing features 
hat make this format desirable. Simulations succeed when they 
ue integrated into other teaching methods and rely on things 
;omputers do best: manipulating large amounts of data and 
nanaging the many elements of a simulated setting. 
If you enter a classroom where the children are successfully 

Jsing a computer game, say Snyder and Palmer, you should have 
:rouble finding the computer. Children are at the center of the 
1ction, combining conventional and computer resources under 
he guidance of a talented teacher. Directions for "play" don't 
;pecify information gathering and analysis, note taking, deci
;ion making, or teamwork. Yet these interactive skills are fostered 
Jecause kids are compelled to develop them in order to achieve 
:he game's objective. 

Refocus Priorities 
rn Search of the Most Amazing 1hing is an important book for 
Jarents, teachers, and policymakers to read. It reminds us that 
!ducation must remain focused on the child and not on the 
echnology. The authors draw extensively on critics of the com
Juter revolution in schools, particularly on MIT computer scien
:ist Joseph Weisenbaum. Like Weisenbaum, the authors are 
;!early frustrated with the direction schools and industry have 
:aken. As a result, the book does not present a balanced view. 

The authors are frequently at odds with the thinking of class
·oom teachers. Case in point: Although Snyder and Palmer disap
Jrove of traditional CAI, according to the current Johns Hopkins 
University survey on the educational uses of computers (see 
"Using Computers for Instruction" by Henry Jay Becker on page 
149), CAI still accounts for about half of all computer-related 
1ctivity. The authors also generally neglect to mention CAI's 
Jositive aspects and application programs and the new innovative 
ipproaches, such as Voyage of the Mimi , a program that com
bines videotapes, computer programs, and print materials. 

Despite the book's harsh criticism of the educational communi
:y, readers will be pleased that it places the teacher at the center 
Jf learning. Teachers, say Snyder and Palmer, need time to 
'lssimilate the technology, to "mess around" with the promise 
Jfthe computer, and, we presume, to search for that most amaz
ing thing: sound educational practices as the school's top priority. 

.\ Practical Guide to Computer Uses in the English/ 
Language Arts Classroom 
Reviewed by Karl S. Wittman 

Children start their formal schooling with a remarkable ability 
to communicate using spoken language. But getting 

voungsters to put those thoughts down on paper- in logical order, 
Jsing correct grammar and accurate spelling-is another mat
:er entirely. Writing teachers are always searching for strategies 
:hat capitalize on the natural eagerness of children to create. 

Can computers in the classroom help do the job? Many writing 
teachers have enthusiastically adopted word processors and desk
top publishing to strengthen student interest in language. William 
Wresch explores these and other applications of educational and 
productivity software to improve writing skills. 

Finding the Software 
Wresch's book is built on the premise that while computers can
~ot teach writing, they can enhance a solid language arts cur-

continued 
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-----Turbo Pascal Enthusiasts~-----

Announcing the 

GSI PASCAL DEBUGGER. 


Debugs, deglitches,
and degoofs faster than 

any other debugger, deglitcher,
and de~oofer in America. 

You've made one smart 

moveYou've chosen Turbo 

Pascal - the best Pascal 

compiler in the business. 


Now get really smart.With the 

GSI Pascal Debugger. Quite simpl.J 

the fastest, most efficient Pascal 


"' Development System in America. And an
" 
0 

~ indispensable complement to Turbo Pascal. 
And that's not aJl that makes our Debugger 

the most. And a must. Our new Pascal Debugger is 
completely menu-driven. And it includes a compa I GSI PASCAL DEBUGGER 
tible Turbo Pascal compiler. Asource debugger. I $4 9 95 gsl 1380 Old Freeport Rd ., Afull-screen editor. Help screens. And a calculator. I . POH,PA15238 (412) 963-7270

With it you can debug at Pascal source level 
(plus $5.00 shipping and handling)without assembly language or code addresses. You 

can display source in a window while executing the I Check D Money order D Visa D Master Card D 
Card#______Expiration date ___program in another. You can set conditional break Name _____________~ 

points. You can assign values to global, local or I Actress ______________ 
constant variables. And you can trace statement by City/State/Zip----------- I
statement. Telephone------------ 
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: 10 MHZ 0 WAIT AT STYLE PC/XT SYSTEM : 
• * 390% FASTER THAN IBM PC/XT I * $829 • 

: 10 MHZ 0 WAIT PC/AT SYSTEM : 
• * 110% FASTER THAN IBM AT* $1390 e
•e 10 MHZ 0 WAIT PC/XT PORTABLE •• 
: * DUAL SPEED, DUAL MODE MONITOR * : 
• *IBM AT STYLE KEYBOARD* $850 • 

: 12 MHZ PC/AT TURBO PORTABLE : 
• * DUAL SPEED, DUAL MODE MONITOR * e 
• * 1 35% FASTER THAN IBM PC/AT* $1790 • 
• * 6/8/10 MHZ I & 0 WAIT SWITCHABLE* • 

• * 12 MHZ I WAIT STATE* • 

: 10 MHZ 0 WAIT STATE MOTHERBOARD $149 : 

• MULTl·DISPLAY CARD • 
: * MONO/GRA & COLOR/GRA CARD * $139 :·- - - - - - - - - - - - - - - - - - - - - - - - - .. 
: IMPERIAL COMPUTER CORP. : 
• 935 S. San Gabriel Blvd.,San Gabriel, CA 91776 • 

••• Tel: (818) 285·1256 ( 3 Lines) •••• Telex: 3719072 IMPERIAL FAX : (818) 285·9488 •• 

==~.::::::==~.-.-~---~-· --·----·--·-· wi.iJ.iii~iii.LiJ 
C O RPORAT IO N 

1284 Geneva Drive 
Sunnyvale, CA 94089 
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riculum taught by teachers willing to experiment. The author 
guides his readers through the large volume of published soft
ware by choosing a few programs that illustrate applications for 
each segment of the writing process: creating ideas, composing 
the text, and editing and revising the work. 

Although he believes that much of today's educational soft
ware is inadequate, Wresch tries to help teachers in grades 4 
through 12 squeeze the best out of what's available for micro
computers. This is a modest objective, but Wresch's slim book 
only partially succeeds. 

Word Processing and Writing 

Wresch provides some useful hints for using word processors. 

For example, he suggests that teachers focus on one type of revi

sion at a time, such as content, transition, or sentence struc

ture. To avoid discouraging beginners with complex word pro

cessing commands, he says, teachers should first introduce the 

essential text insertion, deletion, and printing functions. By start

ing students off with short writing assignments, Wresch believes 

teachers can build confidence in using the computer and 

software. 


The book also describes a number of simple classroom ac
tivities that teachers can adapt to any available word processor. 
For example, a short essay is prepared without paragraphs. The 
text is distributed on disks to students who use a word processor 
to produce an indented version for critique. Another activity in
volves using the search-and-replace function to improve word 
use and build vocabulary. The teacher supplies a list of com
monly overused words, and students locate those words in their 
own work and substitute better choices . 

Prewriting 
"Prewriting" exercises are used to help students discover ideas 
for their writing. Some programs mimic traditional methods by 
using a set of questions or brainstorming exercises to stimulate 
a youngster's thoughts. These idea processors can be particularly 
useful in helping younger students develop new writing topics, 
learn information organization and sequence, and explore their 
ideas from different perspectives. 

One typical prewriting program uses outline and categoriza
tion routines to teach students to concentrate on grouping related 
subjects. Children learn how to bring ideas together to form a 
paragraph and how to create a series of connected paragraphs. 
Wresch wisely advises teachers to search for prewriting soft
ware capable of easily transferring its output to a word processor 
so that students can continue to work on their text without 
retyping. 

Revising and Editing 
Learning to write means learning to rewrite. Rewriting needs 
to be encouraged because students often see themselves as 
fuilures if their first draft is not perfect. Fortunately, with a word 
processor the drudgery of retyping no longer exists; youngsters 
with a neatly printed essay will be more willing to share their 
~fforts with classmates. Wresch contends that the computer 
lowers the "cost of change" in time and effort, encouraging 
youngsters to rewrite more often. 

Rewriting also means revising-for style, for tone, and to more 
~!early focus content to an audience. Wresch describes one group 
::if programs that are able to disassemble a paragraph by placing 
~ach sentence on a new line. Seen by themselves, explains 
Wresch, sentence fragments can be more quickly identified, and 
sentences that are incoherent can be corrected. 

The author describes a controversial group of programs called 
style analyzers. These packages identify such writing charac
:eristics as sentence length, use of passive construction, re;idabili

continued 
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Graphics Nelwork Applicalions Mult ifunct ion Boards Monitors 
CHARTMASTER $209 CROSSTALK XVI $419 AST ADVANTAGE AMDEK 310A $159 

Word Processing 
FANCY FONT 
FINAL WORDll 

$139 
$199 

CLICK ART 
DIA GRAPH 
DIAGRAM MASTER 
ENERGRAPHICS 2.0 

$119 
$309 
$189 
$299 

DBASE Ill LAN PAK 
KMAN2 
MULTIMATE 
MULTIMATE 

$599 
$899 
$639 

(128K) 
AST 6 PAK PLUS (64K) 
ASTl/O MINI II 
AST PREMIUM PAK 

$ 349 
$169 
$169 
$ 359 

AMDEK 600/722 $429/539 
NEC MUL TISYNC $599 
PRINCETON HX-12 $449 
PRINCETON MAX·12E $179 

MICROSOFT FREELANCE PLUS $359 ADVANTAGE $749 AST RAMPAGE PC $ 279 PRINCETON SR -12 $599 
WORD 3.0 $279 GEM DRAW $149 REVELATION $999 AST RAMPAGE AT $ 439 PRINCETON HX·12E $539 

MULTIMATE $249 GRAPHWRITER WORD PERFECT INTEL ABOVEBOARD $Call PRINCETON HX-9 $529 
MULTIMATE 

ADVANTAGE 
OFFICE WRITER/ 

SPELLER 5.0 

$299 

$259 

COMBO $309 
HARVARD PRESENTATION 

GRAPHICS $239 
IN· A· VISION $259 

SERVER 
WORD PERFECT 

STATION 

$309 

$ 75 

JRAM AT·3 (OK) 
JRAM 3(0K) 
PCTURB0286(1MB) 
PC TINY TURBO 286 

$ 239 
$179 
$ 799 
$ 459 

TAXAN 122 AMBER 
T AXAN 630/640 

$159 
$469/539 

PFS: PROF WRITE 
SAMN A WORD IV 
THINK TANK 
TURBO LIGHTNING 
VOLKSWRITER 3 

$149 
$349 
$109 
$ 65 
$159 

MAPMASTER 
MS CHART 
PC DRAW 
PC PAINTBRUSH PLUS 
PICTURE PERFECT 

$219 
$189 
$209 
$109 
$245 

Languages/Ul1I ii i es 
COPYWRITE 
FASTBACK 
LATTICE C 
MICROSOFTC 

$ 45 
$ 89 
$ 259 

QUADBOARD (64K) 

Disp lay Boards 
HERCULES GRAPHICS 

$ 139 Nelworks 
AST PC NET 
NOVELL 
ORCHID PC NET 

$Call 
$Call 
$Call 

VOLKSWRITER PRODESIGN II $189 COMPILER $ 289 CARD PLUS $189 
SCIENTIFIC $259 SIGNMASTER $139 MS BASIC COMPILER $ 249 HERCULES COLOR 

WORD PERFECT 4.2 
WORDSTAR 2000 

$219 
$249 

WINDOWS/DRAW $119 MS FORTRAN 
NORTON UTILITIES 

$ 229 
$ 59 

CARD 
ORCHID TURBO EGA 

$159 
$619 

Pr inte rs/Plotters 
EPSON EX-1000 $ 699 

WORDSTAR 2000+ 
WORDSTAR PRO 

$289 
$259 

Pro jccl Managemen l 
HARVARD TOTAL 

QUICK BASIC 
TURBO PASCAL 

$ 69 
$ 69 

PARADISE AUTO 
SWITCH EGA $369 

ESPON FX-85 
EPSON FX-286 

$ 399 
$ 579 

XYWRITE Ill $199 PROJECT MANAGER $279 TURBO PROLOG $ 69 PARADISE MODULAR EPSON LQ-800 $ 589 
MICROSOFT PROJECT $249 XENIX $Call GRAPHICS $259 EPSON LQ-1000 s 769 

Dalabase Syslems PROJECT SCHEDULER ZERO DISK $ 70 QUADRAM EGA+ $339 HP 7475A $1499 
CLIPPER $ 349 NETWORK $339 SIGMA COLOR 400 $449 NEC 3550 $ 799 
CONDOR Ill 
DBASE Ill PLUS 
FOXBASE + 

$ 339 
$ 399 
$ 339 

SUPERPROJECT PLUS 
TIMELINE 2.0 

$269 
$259 Desktop Environmen ts 

GEM DESKTOP $39 

STB EGA PLUS 
TECMAR EGA 

MASTER 

$299 

$299 

OKIDATA 192 + 
OKIDATA 193 + 
OKIDATA 292 

$ 389 
$ 569 
$ 539 

KMAN2 
PARADOX 
PFS: PROF FILE 
Q&A 
QUICKCODE Ill 
QUICKREPORT 
QUICKSILVER 
RBASESYSTEMV 
RAPID FILE 
REFLEX 
REVELATION 

$ 339 
$ 449 
$ 149 
$ 229 
$ 159 
$159 
$ 359 
$ 359 
$Call 
$ 89 
$499 

Communications/ 
Produclivily Tools 
CARBON COPY 
CROSSTALK XVI 
CROSSTALK MKIV 
PRO KEY 
RELAY GOLD 
REMOTE 
SMARTERM 
SMARTCOM II 
SUPER KEY 

$129 
$ 99 
$139 
$ 85 
$129 
$ 109 
$Call 
$ 99 
$ 55 

MS WINDOWS 
SIDEKICK 

Hardware• 
Mass Slorage/Backup 
IOMEGA10 + 10 

W/INTFC 
I OMEGA 20 + 20 

W/INTFC 

$65 
$59 

$1999 

$2599 

TSENG ULTRA PAK 
TSENG EVA 480 

Emulallo'l Boards 
AST 5211-11 + 
AST5251·12 
AST BSC 
AST SNA 
FORTE 
IRMA 
SMART ALEC 5251 

$429 
$469 

$ 649 
$ 499 
$ 489 
$ 599 
$Call 
$ 725 
$ 699 

OKIDATA 293 
TOSHIBA P321 
TOSHIBA P341 E 
TOSHIBA P351 

MODEL2 

lnpul Devices 
KEYTRONICS5151 
KEYTRONICS 5153 
MICROSOFT MOUSE 

$ 689 
$ 499 
$ 769 

$1199 

$169 
$299 
$129 

Spreadsheels/ 
lnlegraled Packages 
ENABLE $ 349 

Slalislics 
SPSS/PC + $699 

IRWIN 120D 20MB 
TBU 

IRWIN 145AT 40MB 
$ 469 

Modems 

PC MOUSEW 
PAINT+ $129 

FRAMEWORK II $ 399 STATGRAPHICS $469 TBU $ 579 AST REACH 1200 $359 
JAVELIN $Call STATPAC GOLD· MOUNTAIN DRIVECARD HAYES 1200 $389 
LOTUS 1·2·3 $ 319 WALONICK $399 20MB $ 719 HAYES 1200B $349 Accessories 
MULTIPLAN $125 SYSTAT $469 PLUS HARDCARD 10MB $ 569 HAYES 2400 $579 CURTIS RUBY s 65 
OPEN ACCESS II $ 229 PLUS HARDCARD 20MB $ 699 HAYES2400B $549 DATASHIELD S-100 $ 79 
SMART SYSTEM $ 439 Accounting PRIAM 42MB AT $ 949 TRANSNET 1000 $279 GIL TRONIX SWITCHES $Call 
SPREADSHEET BPI $309 SEAGATE20B W/INT $ 399 US ROBOTICS 1200B $109 LOGICAL CONNECTION $ 259 

AUDITOR $ 99 GREAT PLAINS $479 SYSGEN SMART IMAGE US ROBOTICS 2400B $189 MASTERPIECE PLUS $135 
SUPERCALC 4 $ 289 IUS EASYBUSINESS $349 20MB (INT) $ 625 VENTEL 1200 MICROFAZER II $ 269 
SYMPHONY $ 449 ONE WRITE PLUS $159 TALLGRASS $Call HALF CARD $369 256K RAM SET $ 39 
TWIN $ 79 OPEN SYSTEMS $409 TECMAR QIC-60A T TBU VENTEL 1200 PLUS $299 8087 MATH CHIP $119 
VP PLANNER $ 59 REAL WORLD $399 (INT) $1199 WATSON $339 80287 MATH CHIP $189 
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CAD Software, Inc. 
P.O. Box 1142, Littleton, MA 014(i() (617) 486-9521 

THE 3.5" CONNECTION! 

This internal 720K 3.5" disk drive is a "drop-in" replacement 
for 5.25" drives! It's the ideal solution for exchanging data 
between your PC/XT/AT and the new generation of laptops. 
Disk format is compatible with IBM, Toshiba and Zenith 
portables. The Model 853W drive kit contains everything you 
need, including interface adapters, premium SONY drive, and 
complete documentation. Uses your existing disk controller 
(no additional slots required). Requires DOS 3.2 for maximum 
performance. Ask about our special prices on SONY DISKS! 

$$SAVE$$ - . • +. • ··1$159 95
SONY DISKS J j~E~!~~!'r!f5 + FRT. i TAX 

2734-C Johnson Drive 
P.O. Box 3717 

• Ventura, CA 93006 

IMMEDIATE DELIVERY! 
Call 805-658-7466 or 805-658-7467 
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ty level, and phrasing. Critics argue that computers are not able 
to evaluate fuctors that constitute a composition because analysis 
algorithms are based on comparing the student's work with only 
the style attributes of the few authors programmed into the soft
ware. Wresch conveys the limitations while suggesting the ways 
in which teachers might effectively use style analysis software 
with more advanced students. He cautions that children are ready 
to experiment with style analyzers only after they understand 
the concepts of audience, purpose, and organization and they 
have mastered writing mechanics. 

The book also includes an informative section about using in
teractive story generators as a creative writing technique. These 
programs, modem versions of text adventure games, exploit the 
computer's ability to keep track of a story's complex twists and 
turns. Using this software, students learn concepts of plot, 
character development, interaction, and dialogue. 

Conclusions 
I have mixed feelings about this book. On one hand, Wresch 
offers many good insights and examples for writing teachers in
terested in just how the new computer technology can be effec
tive for them. However, Wresch's guide suffers from the basic 
approach of compiling reviews for a limited number of software 
products. The educational computing market is rapidly expand
ing, and out-of-date software is quickly replaced with fur superior 
products. Wresch considers a few classic programs but fails to 
describe many more recent additions offering better graphics 
and content. 

The book's diminutive size limits the number of programs and 
the extent to which they can be examined. More frustrating, 
Wresch's book lacks the space to elaborate fully on many topics. 
Drill-and-practice software is the least effective application of 
the computer. Electronic workbooks are no better than their print 
counterparts to teach writing mechanics. Yet the book provides 
only the briefest of software evaluation checklists from the Na
tional Council of Teachers of English. I am sure that teachers, 
especially those new to educational computing, would appreciate 
a more extensive and critical analysis of how to go about 
evaluating software. 

A Practical Guide to Computer Uses in the English/I..nnguage 
Arts Classroom has much to offer, and teachers who follow 
Wresch's suggestions likely will be motivated to search for ad
ditional resources. Unfortunately, the author provides no sources 
that will keep an interested teacher up to date on products, in
structional computing methods, and hints from colleagues. I was 
disappointed, for example, that Wresch did not suggest his 
readers consult the magazine The Computing Teacher for its 
monthly column directed at language arts teachers. 

Rather than devote a few pages to a superficial treatment of 
computer hardware, Wresch could have used the space to in
clude sources of public domain software or an annotated list of 
support groups, such as Computer-Using Educators (CUE, 1776 
Educational Park Dr., San Jose, CA 95133). I also expected 
Wresch to detail some of the more exciting developments, such 
as IBM's Writing to Read program and the use of bulletin board 
systems and on-line databases to motivate young writers. 

Despite its shortcomings, this book will be a valuable addi
tion to the library ofmany writing teachers. Wresch does a good 
job of describing the features of various types of writing soft
ware. His treatment of teaching methods and program reviews 
clearly illustrates how software tools can be applied to most 
categories of language arts instruction. 

Dr. Karl S. Wittman writes on education and computers. He is 
an administrator with the New York State Education Department. 
He can be reached at 8 Reid Place, Delmar, NY 12054. 
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Macro Assemblers! 
Cross Assemblers 
for Series 3.0 
Series 3 requires at least 256k of mem
ory to run under MSDOS &CP/M86 and 
54kTPAof memory to run CP/M80. 
Series 3 products have: Full Listing 
Control, Conditional Assembly &Built 
in Cross Reference. There is Unlimited 
Program Size, Number of Symbols and 
Macros. The Linkers output: Intel Hex, 
Extended Intel Hex, Tektronix Hex, and 
Motorola S19, S28, S37 formats. 

Macro Assemblers/ 
Cross Assemblers 
for Series 4.0 
Series 4 requires 512k of memory to run. 
These products have all the features of 
Series 3 plus: 32 Character Labels, 
Library and User Defined Sections. 
There is one Linker on Series 4 which 
outputs all the same formats as Series 
3. Series 4 runs under MSDOS, UNIX, 
VMS and ULTRIX. 

Simulator-Debuggers 
The Simulator-Debuggers run with 256k 
of memory. The Simulator has 16 Break
points with optional Counter Field. The 
Symbol Table is limited only by the 
amount of memory. Buffers of 256 bytes 
may be opened for \/0 ports. The 
Simulators are available for MSDOS, 
UNIX, VMS and ULTRIX. 

To order, call toll free in U.S. 
(including HI, PR and VI): 

1 800 843-8144 
In Colorado: (303) 369-5001 

For more details, ask for a 
free brochure. 

Name _______~~___,,-,--,,--------
w1eu• Print) 

Company ----------------

Address ----------------

City -------- Stale ___ Zip ____ 

Phone-----------------

Check D COD (U.S. Only) D 

Software 
Product 

Macro Assemblers 
Cross Assemblers 

Simulator-
Debuggers 

Series3 Series4 

MSDOS 
AT&T 
UNIX 

VMS 
Zeus 

ULTRIX 

CP/MBO 
CP/M86 
MSDOS 

MSDOS 
AT&T 
UNIX 

VMS 
Zeus 

ULTRIX 

Super8 199.50 995.00 149.50 499.50 
Z-8 199.50 199.50 995.00 149.50 499.50 
Z-80 199.50 199 50 995.00 149.50 499.50 
Z-8000 299.50 299.50 1250.00 
1802 199.50 
6301 199.50 199.50 995.00 149.50 499.50 
64180 199.50 199.50 995.00 
6501 199.50 199.50 995.00 
6502 199.50 199.50 995.00 
65c02 199.50 199.50 995.00 
65c816 299.50 1250.00 
6800,2,8 199.50 199.50 995.00 149.50 499.50 
6801,3 199.50 199.50 995.00 
6804 199.50 199.50 995.00 
6805 199.50 199.50 995.00 
6809 199.50 199.50 995.00 
68c11 199.50 199.50 995.00 
68000,8,10 299.50 299.50 1250.00 
68020 399.50 1500.00 
8400/cOO 199.50 199.50 995.00 
8044/51 199.50 199.50 995.00 149.50 499.50 
80515 199.50 995.00 
8080 199.50 199.50 995.00 149.50 499.50 
8085 199.50 199.50 995.00 149.50 499.50 
8086/88 99.50 99.50 1250.00 
8096 199.50 199.50 1250.00 
80186/286 199.50 199.50 1250.00 
83c351 199.50 995.00 
8748 199.50 199.50 995.00 149.50 499.50 
V20/30 199.50 199.50 1250.00 
Cops400 199.50 
F8/3870 199.50 
NCR32 399.50 
NEC7500 199.50 
NSC800 199.50 199.50 995.00 149.50 499.50 

I 

more formats available 

Product _______ Operating System ____ 

Series _______ Amount$ --~----

Shipping $ ______ Total $ 

Signature ----------------
(Shipping is $20.00 per unit for overseas orders. Toll Free number does 
not apply to overseas. 2500AD pays COD charges.) 

~oo:FTI!t4RE 1f\C. 

MC/VISA# ---------------- 17200 East Ohio Drive 

Aurora, Colorado 80017 
Expiration Date --------------- (303) 369-5001 Inquiry 2 
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IBM PC AT performance! I 

PCjr price! 
* AMPRO LITTLE BOARD/186 
•8Mhz 16 Bit 80186 CPU 
•512K RAM- No Wait-States 
•2 Serial Ports 50-38.4K Baud 
•Parallel Printer Port 
•4 Drive Mini/Micro Floppy Controller 
•SCSI Bus Hard Disk Interface 
•DOS Compatible ROM-BIOS 
•Boots PC DOS 2.x, 3.x 
Computer Board Assembled & Tested w/Tech Manual & DOS Utilities . . $489. 

* MS DOS 3.2 & GW BASIC 	 . $89. 

*ORI CONCURRENT DOS 4 .1 Multi-User O/S . 	 $319 . 

* 	512K EXPANSION BOARD (1Mb Total) 8087 S !I RS232/422, 
Buffered Expansion Bus & More .. . from $149 . 

* 	AMPRO LITTLE BOARD (Z80) same as 80186 Board but Z80A CPU , 64K RAM, 16K 
EPROM, CPM 2.2, ZCPR3 & Manuals $239. With SCSI Hard Disk Interface $279. 

,,. ENCLOSURES w/POWER SUPPLY 	 •·~m $99. 

. 5.25 '" OS 360K FLOPPY DRIVE 	 .. $99 . 

,\· 3.5" OS 720K MICRO FLOPPY DRIVE 	 .$139 . 

,,. XEBEC OWL TO Mb SASI DRIVE w/Buil t-tn c ontroller .$449. 

·:c SEAGATE ST225N 20Mb SCSI Low Power 'h Ht Driv, .$599. 

\ : WYSE & KIMTRON TERMINALS . 	 '!1$395. 

Complete technical support. Complete systems available. Write or call for more 

information. Most orders shipped same day. 


VISA, Mastercard, Money Order, COD. Checks allow two weeks. Purchase Orders 

welcome. Prices FOB Buffalo Grove, IL. 


IBM PC AT. PCjr . PC DOS are trademarksof lnterna!ional Business Machines Corporation. Lime Board is a !rademark or 

Amoro Computers. Inc. Concurren1 DOS is atrademark 01 Digital Research. Inc. 


DISKS PLUS, INC. • 356 Lexington Drive • Buffalo Grove, IL 60089-2312 
(312) 537-7888 • TLX: 650 249 2139 MCI UW. 

Microcomputers 
and Accessories11111[1 Pl.II 

With 2 MBYTES 
for only s295!* 

10 
DAY 

FREE 
TRIAL! 

The Only Expanded Memory Card 

Which Can Save A Day Each Week. 


A major independent testing laboratory benchmarked a 
PC-XT equipped with FASTCARD and demonstrated a tenfold 

improvement over a PC-AT on typical Disk 1/0 operations. 

• 	 Portable between IBM PC, Xl AT • Unique Disk Caching 
and compatibles. •Ram Disks (up to 8MB) 

• 	 Up to 2MB with Split Memory • Custom Password Security 
Mapping to • Print Buffering 
- Fill memory to 640K • Built-in Diagnosis and 
- Provide Expanded Automatic Fault Tolerance 

memory over 640K 
•Factory Installed and Tested 

• Lotus/Intel/Microsoft compatible DR A M's 

*Each FASTCARDl/lcomeswith 2 MBytes of Memory. 

FASTCARD IV. available with 2 MBytes, includes serial/parallel ports, game poi 


and a clock calendar for $295. Offer good only while quantities last! 


For additional 	 (602) 483-7983 iii'-.: PERIPHERAL MARKETINGINC. 
inlormation. call: 'Ill• 7825 E. EVANS RD .. ~6DO. SCOTTSDALE. fl.Z 85260 
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fhe Legal Guide to Developing, Protecting 
md Marketing Software 
Reviewed by David A. Price 

N umerous technological developments have presented dif
ficult questions to our legal system, and the computer has 

been no exception. To avoid unwelcome surprises in the legal 
realm, managers who are involved with computer software will 
therefore need to broaden their knowledge to include not only 
technical expertise but also a smattering of legal expertise. In 
lhe Legal Guide to Developing, Protecting and Marketing Soft
ware, Thomas Smedinghoff, a computer Jaw specialist, ably ex
plains some difficult aspects of the field in layman's terms. 

Smedinghoff devotes the first part of his book to the protec
tion of property rights in software, including copyright, trade 
;ecret, and patent protection. The section on copyright explains 
how to obtain copyright protection and how to enforce a copyright 
if it has been infringed. Here, as elsewhere, the author offers 
mme practical information that may be surprising. For exam
ple, the (c) symbol, used in many programs, is not an officially 
lccepted substitute for the international copyright sym'oo\ © . (For 
iomestic protection in the U.S. , though, the word "copyright" 
in the copyright notice is enough.) The section on copyright also 
provides useful guidance on whether to register a program with 
the Copyright Office and whether to register revised versions. 

The second part of the book focuses on the employer-employee 
relationship in software development. It examines confidentiality 
lgreements and noncompetition agreements. In an industry such 
is software development, where job-hopping is comm on, a con
flict arises because employers want to keep confidential infor
mation away from rivals , while employees want to maintain the 
greatest number of employment possibilities. Smedinghoff ex
plains that such agreements are generally enforceable but that 
!mployers are not permitted to use their bargaining position to 
extract an unreasonably restrictive agreement. 

The third part of the book is devoted to the drafting and inter
pretation of contracts that govern software transactions. Although 
Smedinghoff covers the full range of software contracts, including 
;ale, distributorship, and development contracts, the questions 
surrounding "shrink-wrap" licenses are especially interesting. 
These licenses are meant to disclaim all or most of the 
jeveloper's liability for defects while also preventing the 
:ustomer from disclosing the software to others. The licenses, 
.vhich are usually quite unfavorable to the customer, purport to 
:ake effect without the customer's signature-breaking the 
:ellophane shrink wrap on the package is supposedly enough. 
But is it really enough? As lawsuits filter through the courts, 
jifferent states are likely to decide in different ways. 

The book also discusses other aspects of software law: poten
tial tort liability for a developer of defective software, tax treat
ment of software, and criminal acts involving software. Finally, 
numerous appendixes provide sample forms and agreements. 

1he Legal Guide to Developing, Protecting and Marketing 
fojtware is written for the layman. Yet Smedinghoff does not 
-each for oversimplified, pat answers. He notes carefully that 
the laws governing many of these issues are just beginning to 
fovelop or are in a state of flux. At the same time he is not so 
:ircumspect that he fails to guide the reader. Anyone involved 
in the software industry-particularly in a small enterprise that 
:annot afford to consult an attorney at every tum-would benefit 
from having a book like 1he Legal Guide on his or her bookshelf. 

David A. Price (111 Ivy Dr. , #II, Charlottesville, VA 22901) is 
a recent graduate of Harvard Law School and the author of 
several books on computer programming languages. 
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Enter the world of professional 
CAD applications with 

Houston Instrument's low cost 
DMP-41142 series plotters. These 
single-pen plotters give you the fea
tures you need-C and D size plots, 
extensive software compatibility, and 
proven reliability-for a very afford
able no frills price of $3295. * 

The DMP-41/42 series' large C 
and D size formats are ideal for a wide 
range of CAD applications, from 
architectural elevations to assembly 
drawings. And a .005 inch resolution 
ensures crisp drawings on a 
variety of media-paper, matte film, 
or vellum. 

Inquiry 115 

With the DMP-41/42 series, you 
can choose from an impressive selec
tion of off-the-shelf graphics software 
packages such as VersaCAD, 
AutoCAD, and CADKEY. Or, by 
using Houston Instrument's popular 
DM/PL'M language, you can create 
your own custom software and be 
assured of upward compatibility with 
Houston Instrument's entire line of 
plotters. 

The DMP-41/42 series. The plotters 
that off er superb reliability, comprehen
sive graphics capabilities, and a no 
frills price. The proven performers 
for low-cost CAD. 

For more information, call 

1-800-531-5205 (512-835-0900 if in 
Texas), or write Houston Instrument,'"" 
8500 Cameron Road, Austin, Texas 
78753. In Europe, contact Houston 
Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445 . 
Tix.: 846-81399. 

CiJ01!J0l50UiJ1nstrument"\METEK 

*U.S. suggcstc<l r\!tail price. Pricing subject to change . 
DM/PL and Houston Instrument are tradcmarl;s 
of AMETEK. Inc. 
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AT LAST: Professional 

Typesetting Capability 


For PC Users 

With PC TEX,.M - the best-selling full 

implementation of Professor Don Knuth's 

revolutionary typesetting program 'fEX. 

FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 


00 12:-: 
i:l ' 

WIDEST Range Of Output Device Drivers: 

• Epson FX, LQ • HP LaserJet* 
•Toshiba • Apple LaserWriter 
• Corona LP-300* • APS-5 phototypesetter 
• Screen preview, with EGA or Hercules card 

MOST COMPLETE Product Offering: 


PC 1EX (not copy protected) includes the following: 

•Our specially written PC1£X Manual , which en

ables you to start using 1EX right away. 
• 	Custom "macro packages" that provide formats 

for letters, manuals, technical documents, etc. 
• 	The U'IEX document preparation system, a full

featured macro package for preparing articles, 
books, reports, etc., and U'IEX User's Manual. 

• JIMS-'IEX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 

Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 

PRICED FROM ONLY $249.00! 
(Printer drivers and interfaces additional.) 

Laser printer, 
fonts & software 
from $2995.00 

For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 

For more information call or write: 

Personal TEX, Inc. 
12 Madrnna A venue, Mill Vall.,y, CA !l4!l41 (415) :188-885:1 

This ad, with space for the photograph, produced by PC '!EX· 

Typeset on the Epson FX80, the Corona LP-300 laser printer, 


and the Autologic APS-5 phototypesetter. 

'TEX is a trade m ark o f th e Am erica n Mathematical Society. M anufac
turers' pr oduc t names are tradema r ks of ind iv idual manufacturers . 
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BOOK REVIEWS 

An Introduction to Digital Image Processing 
Reviewed by John V. Olson 

A s the author of this book states, digital image processing 
is a rapidly growing field. The advent of fast, image

oriented, small computers has contributed to this growth and 
to the demand for information on image processing. But An In
troduction to Digital Image Processing by Wayne Niblack is not 
for the uninitiated. It is for the scientist, technician, student, 
or programmer who has a sound background in mathematics 
and statistics and who is interested in an overview of image pro
cessing. It is not a book for an amateur interested in producing 
images with a computer. 

Once the reader is introduced to the fundamental topics in 
image processing in the opening chapters, the groundwork is 
laid for further coverage. The description ofthe picture content 
using image histograms is described beginning with the basic 
definition of a pixel and the numerical representation of 
brightness. There is a brief discussion of the perception of 
brightness and the current definitions used in color displays. 
Coverage of two-dimensional digital filters and filters based on 
digital Fourier transforms is followed by image processing 
through methods including segmenting the picture, geometric 
transformations, mapping and scaling, and the statistical clas
sification of picture elements. One chapter is devoted to a very 
brief review of convolution and principal component analysis. 
A few software examples are given that cover histogram match
ing, window processing, and IHS-RGB color transformation. 
Niblack includes a bibliography of useful references at the end 
of the book. Each chapter contains several problems and ques
tions at the end to give the reader some practice with the topics 
presented. 

The author has made use of images from medicine, astronomy, 
and the LANDSAT satellite to illustrate the techniques he covers. 
While these would seem sufficient, the presentation is not 
balanced. Most of the images are drawn from the satellite data . 
More than 20 examples using satellite images are covered, while 
a single star cluster is analyzed three times and a single medical 
x-ray is analyzed twice. This is not a balanced view of the sub
ject matter of image processing. 

The publisher's presentation of images detracts from the story 
the author has to tell. The page size, 6 by 8 inches, forces the 
images to such a small size that detail is Jost. The format of most 
of the images shows a "before" and "after" rendering side by 
side, and this confines the images to mere 2-inch squares. The 
text also suffers from inadequate typography, especially in the 
presentation of mathematics. 

This is not a textbook. An Introduction to Digital Image Pro
cessing would be useful as a supplementary text in a course on 
image processing if the instructor or the principal text were to 
give complete developments of the mathematical techniques 
presented here. In this light, though, the problems at the end 
of each chapter seem inappropriate. There are too few of them 
to properly develop the student's understanding of the material 
presented, and they are almost incomprehensible given the 
preparation in the text. One could only hope to complete them 
with the assistance of an instructor or with other reference 
materials. 

This book should be useful as a guide to the techniques of 
image processing for the experienced user. It covers a broad range 
of techniques and briefly discusses their utility. If it has a fault, 
it is brevity. I hope the author will expand the discussions and 
broaden the variety of examples in later editions. • 

Dr. John V. Olson is an associate professor of physics at the 
University of Alaska (Fairbanks, AK 99775) . 
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Improve the look of your letters, spreadsheets, 
graphics, and you immediately improve your image. 

With Star's new Signature Series, your letters will 
be taken more seriously. Your plans will be more 
persuasive. Concepts more convincing. In fact, your 
whole business presentation will be more effective. 

But what comes out of our new Signature Series 
printers depends on what we put into them: 
A7,,,...t~_, Our 24 print wires help you distinguish 
~~/yourselfwith impressive looking text 
and graphics. Our 24 wires increase the clarity and 
resolution of your output, compared to standard 
9-wire printers. 
~ -h _ /The convenient front control panel lets 
{.?N~ you select any of our highly advanced 
functions at a touch. 
~f)d Our printers operate at time saving draft 
~ speeds up to 300 characters per second 

(cps). And give the look of typewritten text with true 
letter quality up to 100 cps. 
a/ _ .;dY-c You have a wide choice of type styles, 
......{/~ fonts, and print pitches. Plus compat
ibility with major computers and software. And, in 
our top model, maximum memory in a 16K buffer 
expandable to 32K. 

Star's Signature Series gives you a choice of ways 
to distinguish yourself ·~------
From the speed of the -:::;: ' 
NB-15, to the hardworking 
capabilities of the NB24-15. Ns .

24 15 

For more information on how a new Signature 
can improve your image, call 1-800-447-4700. 
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TE FASTER 


If you develop software 
for any product based 
on an Intel microcontroller 
or microprocessor, includ
ing the 80386, the unique 
debug hooks in the Intel 
languages will help get the 
job done faster. 

In fact, when used with 
Intel debuggers and emu
lators, Intel development 
languages can provide 
more debug data than any 
other high-level language. 

Debug hooks let you 
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symbolically 
debug in the 

same high-level language 
you wrote in without hav
ing to deal with machine 
or hex code.Which means 
80.386 reads as 80.386, 
not SO 62 DO CS. 

Because the location 
of both code and data are 
easily specified with our 
locator, it is easier for you 
to develop ROM-based 
firmware. 

Since Intel languages 
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and systems to get the job more information-includ
done faster. ing a free catalog of our 

Intel post-sales support development tools-call 
can also help you get toll-free l-800-87-INTEL. 
the job done faster. We in The sooner you call, the 
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© 1986 Intel CoqJorationanyone else. *VAX is a registered trademark ofDigital Equipment CoqJoration. 
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Workstations 
by Charles D. Ui>ston and 
George A. Stewart . .. . ........ . ...... 85 

Ciarcia's Circuit Cellar: 

Build an Infrared Remote Controller 

by Steve Ciarcia . . .. ........ . ....... 101 

Programming Project: 

Illinois Functional Programming: 

A Tutorial 

by Arch D. Robison ........ . . .. ... .. 114 


Build Your Own 256K 

Amiga Expansion RAM 

by Richard F. Reiter and 
Andrew J . Morelli Jr. .. ....... . ... .. U9 

Programming Insight: 
Calculating the Area 
of an Irregular Shape 
by Rene Stalk and George E1tershank . . 135 

Programming Insight: 
Another Approach to Data Compression 
by Robert J. Sciamanda . . .. . ... . .. .. 137 

THE PHRASE "WORKSTATION POWER" increasingly turns up in personal com
puter advertising these days, but just how exaggerated is the claim? BYTE technical 
editors George Stewart and Chuck Weston made a hands-on evaluation of three cur
rent workstations-the Apollo DS3000, the Sun-3/160, and the Xerox 6085-and they 
report their findings in this month's lead feature. What they found, in short, was a 
glimpse into the future of personal computers. 

Steve Ciarcia returns to a topic he particularly enjoys: making life in his house easier 
and more comfortable. One of the problems of the many automatic features he has 
installed is that the only way to activate something is through the control system. A 
way to overcome this is a wireless remote-control device that comrilunicates specific 
commands to a computerized control system. And that is precisely what we get this 
month in the IRCOMM, a custom hand-held infrared transmitter and receiver. 

Functional programming may not be as practical as conventional languages, but ac
cording to Arch D. Robison it offers a new programming style with several important 
advantages.' In this month's Programming Project, he introduces us to his own Illinois 
Functional Programming, a public domain language that runs under MS-DOS and 
UNIX. 

Ifyou've considered doubling your Amiga's RAM with the optional expansion car
tridge, Richard F. Retter and Andrew N. Morelli Jr. can save you money. They ex
plain how to build a 256K-byte expansion RAM and save yourself over a hundred 
dollars. 

In a Programming Insight, Rene Stolk and George Ettershank offer an algorithm 
for "Calculating the Area of an Irregular Shape." They incorporate the algorithm into 
a program in BASIC, and the result is a versatile mathematical tool useful to any number 
of technical fields. 

Our last feature, also a Programming Insight, is Robert J. Sciamanda's "Another 
Approach to Data Compression." Sciamanda has written a set of BASIC programs 
based on the Nyquist sampling theorem. This important software calculation tool helps 
you reduce a large quantity of data to a sample set and then reconstruct it later. 
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Tandy® computers 
are designed, built, 
supported and erv
iced by Radio Shack. 

Our total commit
ment assures a 
high degree of 

Tandy 3000 HD product quality 
and, just as important, customer 
satisfaction long after the sale. 

Quality-built in the USA. Our 
MS-DOS® personal computer line 
is made in America in our own 

TANDY COMPUTERS: 

manufacturing plants. We control 
quality, from initial assembly to 
completed and tested product. 

Nationwide Support. Over 1200 
Radio Shack Computer Centers 
are ready to help you choose the 

latest in computer 
technology, backed 
by quality support. 

Training and 
D ""\- specialized software 
;;..... ~.: instruction is avail
~ able at your 

Tandy 3000 ffL 

place of business or 
ours, in 60 major 
market areas. 

Tand 1000 SX p:au.> . 'iuu " '-'' 
Y vice performed 

by technicians who work for the 
same company that manufactured 
and sold you your computer. 

You expect quality ... and you 
get it from Radio Shack. 
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In Business...for Business·· COMPUTER CENTERS 
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Charles D. Weston and George A. Stewart 

Workstations 
A hands-on evaluation of three IBM PC-compatible models offers 
a tantalizing glimpse of where personal computers are going 

re the capabilities of 
workstations coming to 
personal computers? On 
the basis of hardware 
specifications, the answer 

is clearly yes. On the basis of a total 
system including hardware, software, and 
real-world applications, though, the 
answer is debatable. Nevertheless, the 
phrase "workstation power" is likely to 
turn up with increasing frequency in per
sonal computer advertising. 

In this article, we'll define the tech
nological and practical issues by taking a 
firsthand look at three distinctive work
stations: the Apollo Domain Series 3000, 
the Sun-3/160, ·and the Xerox 6085. All 
three systems share the ability to run MS
DOS applications in an IBM PC emula
tion mode-making it possible to state un
equivocally that personal computer power 
is coming to workstations. 

Definition of a Workstation 
Briefly, a workstation must provide all the 
computing tools that technical profes
sionals need in their daily work routines
including specialized applications like 
CAD and large-scale mathematical model
ing, as well as general-purpose tools for 
programming, writing, and sharing infor
mation over a local or wide area network . 
A considerable amount of the computing 
power and storage capacity is usually 
located inside the workstation, differen
tiating it from a terminal connected to a 
mainframe. 

Workstations must offer true multitask
ing so the user doesn't spend a significant 
amount of time waiting for the computer 
to finish one job. While a lengthy job is 

Charles D. Weston and George A. Stewart 
are BYTE technical editors. 1hey can be 
reached at One Phoenix Mill Lane, Peter
borough, NH 03458. 

in process, the user expects to be able to 
jump into another task on the workstation 
without any noticeable degradation in the 
system's response time. 

Demands on personal computers are 
generally not as intensive as those on 
workstations. A personal computer user 
relies on the machine for a few functions, 
such as word processing, accounting, pro
gramming, or spreadsheet modeling. 
Spooling and telecommunications often 
suffice for multitasking and networking. 
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In at least one area-ease of use-the 
demands on personal computers have been 
more rigorous than on workstations. Tech
nical people have been willing to accept 
more intricate systems that presume acer
tain amount of programming expertise. 
Management and clerical workers, on the 
other hand, come to the personal com
puter expecting an appliance that is not 
much more difficult to master than other 
office equipment. 

co11ti1111ed 
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WORKSTATIONS 

In a few areas, personal computer ap
plications have outstripped the work
station's offerings. Electronic spread
sheeting is the best example. The wide
spread acceptance of MS-DOS programs 
like Lotus 1-2-3 has made its impression 
throughout the technical world, and now 
workstation manufacturers are offering 
personal computer emulation as a foot into 
the door of managers and other personal 
computer users and perhaps also to placate 
traditional workstation users who have 
eyed some IBM PC software with envy. 

An additional use for PC emulation is 
as a means of sharing data between PCs 
and workstations, using the floppy disk as 
a transfer medium. 

Computing Power 
Regardless of the particular application of 
a workstation-engineering, publishing, 
or scientific analysis-certain hardware 
features are needed to provide suitable 
computing power. 

The obvious place to start is with the 
CPU. A 32-bit address space and an exe
cution speed of at least I million instruc
tions per second are common requirements 
for workstations. Optional floating-point, 
array, and graphics processing hardware 
can further improve the performance. 

The Apollo and Sun systems use 
Motorola 68020 microprocessors; the 
systems are rated at 1.3 MIPS and 2 MIPS, 
respectively. The Xerox 6085 uses a pro
prietary central processor called the Mesa, 
which is rated at 2 MIPS, according to 
Xerox engineers. 

Tables I and 2 summarize the results of 
standard benchmarks we tried on the three 
systems. 

The multitasking environment requires 
several megabytes of main memory and 
a virtual memory system based on disk 
storage and network resources. Hard disk 
storage capabilities range from 20 mega
bytes to more than 1 gigabyte. 

At first glance, the performance of high
end personal computers and low-end 
workstations seems to overlap. But 
specifications of CPU clock rates, pro
cessor MIPS, and benchmark results like 
Dhrystones do not tell the true story. It is 
not until you encounter multitasking, 
multiprocess operating systems that the 
differences begin to show up. Optimiza
tion of the internal hardware architecture 
to overlap as many processes as possible 
cannot be appreciated outside of a multi
tasking, networking environment. 

Workstation performance is optimized 
by careful balancing of CPU and operating 
system throughput. Systems in which 
every component is running at its max
imum rate are not necessarily faster in a 
multitasking environment. Integrating the 
speeds and data-transfer rates of devices 
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and processes results in a system with an 
overall higher throughput. 

Graphics 
Large, high-resolution, and extremely fast 
graphic displays are probably the most ob
vious characteristic of workstations. Speed 
in particular distinguishes them from per
sonal computer capabilities. A typical 
demonstration of such graphics might be 
the rotation of a multicolored polyhedron 
in real time with accurate shadowing 
based on an imaginary fixed light source. 
This show might be taking place in one 
window while a high-speed data transfer 
proceeds in a second window and a text 
file scrolls across a third. 

Displays are as large as 19 inches 
diagonally, allowing several large windows 
to be displayed at once. Two 81/2- by 
11-inch "pages" can be displayed side by 
side on such a screen. 

A screen resolution of 1024 by 800 
pixels is perhaps the lowest acceptable 
limit for workstations, while some go as 
high as 1280 by 1024. Color systems can 
display at least 256 distinct colors simul
taneously from a palette of more than 
4096-or even many more-shades. This 
degree of color subtlety is necessary for 
the delicate shading, coloration, and tex
turing seen in many workstation displays. 

One measure of graphics speed is the 
rate of plotting 2-D vectors; speeds for 
workstations range from 5000 vectors per 
second in a basic system to 40,000 vec
tors per second when a graphics ac
celerator is used. 

To provide a versatile platform on which 
to run a variety of commercial graphics 
packages, workstations usually offer im
plementations of one or more graphics 
standards such as the ANSI Computer 
Graphics Interface or the ANSI Graphical 
Kernel System. The standards are exten
sible and flexible enough so that different 
applications can run acceptably on sys
tems of widely varying capabilities. 

User Interface 
Personal computer users who call them
selves "power users" would probably en
joy the challenge of the typical worksta
tion interface. The systems are extremely 
complex but, in turn, equally powerful. 
Some of the complexity derives from the 
UNIX command shell (included with 
most workstations) and some from the 
enhanced keyboards of most workstations. 

One workstation feature that has already 
become common in personal computers 
is the mouse/window interface. Important 
distinctions between workstations and per
sonal computers remain, however, in 
quality and functionality. For example, the 
optical mouse, which moves across a dot
ted surface, predominates in workstations, 

while personal computer offerings are 
usually mechanical devices subject to 
degradation from wear and desktop dirt. 
A more important distinction is the flex
ibility of the user interface on some work
stations. You can accomplish most func
tions through keyboard commands or 
through mouse actions involving icons. 
The Macintosh, as the prime example of 
a mouse-based personal computer, tends 
to rely more on mouse operations at the 
desktop-environment level. 

UNIX 
The UNIX operating system is provided 
with most workstations. The operating 
system, most of which is written in C, was 
conceived of as an ideal environment for 
software development. It offers a power
ful set of built-in tools for programming 
and file handling. 

UNIX is particularly appropriate for use 
in workstations. The 32-bit micropro
cessors at the heart of today's worksta
tions-particularly the Motorola 68000 
family-have features that map well into 
UNIX. First, the microprocessors' large 
linear address space (32-bit addresses) 
makes it unnecessary to manage large sets 
of memory segment pointers to manipu
late process images (UNIX constructs) . 
Second, the dual operating states of these 
chips translate conveniently into the 
UNIX user and kernel modes. 

Furthermore, the microprocessors' gen
eral-purpose registers can be loaded from 
main memory, manipulated, and stored 
back in memory, simplifying the chang
ing of operating system states during 
UNIX context shifts. In addition, manip
ulating data in registers eliminates time
consuming memory cycles, thereby speed
ing up the UNIX context shift process. 

Workstation microprocessors do not in
clude memory management instructions, 
allowing great latitude in the operating 
system implementation. In such a hard
ware environment, a flexible, fairly por
table system like UNIX is desirable. 

Networking 
An essential part of the workstation's role 
is communication and data sharing over 
a network-often on a high-volume basis 
that rarely comes up in a personal com
puter application. The concept of an 
engineering "work group," in which 
several individuals are working at once on 
different aspects of a large project, makes 
a high-performance network an essential 
characteristic of a useful workstation. 

Workstations communicate in local area 
networks (Ethernet or proprietary sys
tems) at speeds of up to 10 to 12 megabits 
per second. Compare this with the 230K
bits-per-second rate of the AppleTalk net

comi1111ed 



New! fn·a· Vision is Compatible with Auto CAD 

W e created ln•a•Vision 
just for you. The 

engineer who needs 
more productive 
draf ting support. 
The designer who 
needs versatility 
for alternate 
ideas or quick re
visions. The ar
chitect who needs 
to manage a vari
ety of working 
drawings. And the 
businessman who 
needs first -class 
presentation mate
rials as well as de
tailed flow charts 
and organization charts. 

Point. Click. Draw. 

Now all you do to create complex 
technical drawings, systems designs, 
blueprints, diagrams, illustrations, 
and proposals is point, click and 
draw. With ln•a•Vision's mouse 
support, windowing, icons, 

and pull-down menus, you 
produce drawings more 
quickly, accurately and 
efficiently than ever 
before. ln•a•Vision's 
advanced technology 
includes many features 
not found on compar
able systems costing thou
sands more. For example, you 
can pan around in a user-definable 
drawing space up to 68" x 68" and 
zoom in on specific areas for 

greater 
detail. Scale, 

FREE AutoCAD Translator 
from MICROGRAFX! 

When you purchase 1n•a ·Vision 
we'll give you a free copy of our new 

AutoCAD™translator. The 
Micrografx AutoCAD 
TRANSLATOR (retail value 
$100) bi-directionally 

transforms all drawing 
attributes including colors, line 
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work. The higher speeds make it practical 
to share memory resources through net
work traffic as part of the virtual memory 
scheme, giving workstations virtual mem
ory spaces of 64 to 256 megabytes per 
process. Another application of network
ing is the ability to distribute processing 
to other systems on the network. A user 
can find idle systems on the network, log 
in remotely, and start jobs running. 

The huge databases required for CAD 
and CAE graphic applications can exist 
only through this kind of virtually 
unlimited memory and processing power. 
PC networking, on the other hand, is 
usually limited to simple data transfers 
and, less frequently, to file sharing. 

PC Emulation Method 
All the workstations we looked at provide 
PC emulation through a combination of 
hardware and software. All include a cir
cuit board with an 80186 or 80286 micro
processor, RAM, and a 360K-byte or 1.2
megabyte floppy disk drive. Beyond that, 
the method of emulation diverges. 

The IBM keyboard, screen adapter, and 
110 channels are emulated in software. 
The Apollo Domain Series 3000 provides 
the most thorough PC emulation, in
cluding an AT-compatible bus with seven 
16-bit AT-compatible slots and one 8-bit 
XI-compatible slot. The systems emulate 
the IBM PC monochrome and Color 
Graphics Adapter display systems, and all 
except for the Xerox 6085 also emulate the 
Hercules Graphics Card. 

At the software level, compatibility is 
quite good, allowing both well-behaved 
and non-well-behaved applications to run 
without problems. Software we ran suc
cessfully includes Microsoft's Multiplan 
and OW-BASIC and Xyquest's XyWrite. 

Murphy's Law Revisited 
The workstations we looked at range in 
price from around $10,000 for the Xerox 
workstation to $20,000 to $30,000 for the 
Apollo and Sun systems. (The systems we 
tested weren't comparable in every 
respect, so the price differential doesn't 
necessarily indicate which company has 
the most economical or expensive solu
tion for a given application.) 

Ironically, the elements of the system 
that are probably of most interest to PC 
users are the most expensive parts-high
resolution color displays, graphics pro
cessors, and high-capacity hard disk 
drives. The parts of the system that repre
sent overkill for PC users-huge amounts 
of RAM and high-speed computing-are 
the very parts that are coming down in 
price. Perhaps it's yet another addition to 
Murphy's Law: If you don't need some
thing, you can easily afford it; if you've 
got to have something, it's too expensive. 
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Apollo Domain Series 3000 

Apollo Computer Inc. 
330 Billerica Rd . 
Chelmsford, MA 01824 

T he Domain Series 3000, described as 
a "desktop" workstation in contrast to 

some "deskside" workstations, features an 
IBM PC AT-compatible bus, complete 
with expansion slots. This low-end 
1.2-MIPS workstation uses a triple-bus in
ternal architecture and is based on a 
12-MHz Motorola 68020 CPU and a 
68881 math coprocessor. Peripherals in
clude a 1.2-megabyte floppy disk drive, 
an 86-megabyte (unformatted) ESDI (en
hanced small device interface) Winchester 
hard disk, 15-inch and 19-inch color and 
monochrome high-resolution displays, 
and Domain and Ethernet networking 
hardware and software. 

Bus Architecture 
The central processor, math coprocessor, 
and memory management unit all reside 
on the DS3000's 32-bit internal "virtual 
bus." The CPU generates 32 bits of vir
tual address and a 3-bit function code. The 
virtual bus "wraps" at 26 bits (bits 27 
through 31 are ignored). Once on the bus, 
the virtual address is translated or passed 
through the MMU, transferred to the 
68881 floating-point coprocessor, or trans
ferred to the interrupt-vector generation 
circuit to generate interrupt-acknowledge 
cycles for the 68020 CPU. 

The system's CPU control register and 
status register, central processor, demand
paged MMU, floating-point unit, direct 
memory access controllers, and page 
register all reside on a "private," or 
physica!,'intemal bus. So do the interrupt 
controllers, serial 110 ports, system timer 
and calendar, network ID PROM and boot 

PROM, and main memory (up to 8 mega
bytes). This private bus supports 32-bit 
data (the CPU control, status, and page 
parity-error registers are only 16 bits wide) 
and 16-bit addresses. The DMA con
trollers and page register, interrupt con
troller, serial 1/0 ports, system timer and 
calendar, network ID PROM, and boot 
PROM are all 8-bit devices. 

AT-compatible Bus 
All peripheral controllers (disk, graphics, 
network) and IBM PC AT options slots 
reside on the AT-compatible bus. (The bus 
actually contains six AT-compatible slots 
and one XI-compatible slot.) The per
sonal computer coprocessor (PCC) sup
ports two address spaces, the Intel-defined 
16-bit 110 address space (64K bytes) and 
a I-megabyte memory-address space. To 
accommodate the 16-bit area within the 
DS3000's address space (64K bytes) and 
provide per-page access checking and pro
tection for 110 devices on the AT bus, the 
DS3000 remaps all AT-compatible 110 ad
dresses into its own address range. The 
operating system maps each 8-byte group 
of addresses to the first eight bytes of dif
ferent but consecutive 1024-byte pages. 
The AT-compatible bus supports all com
patible devices that use 20- or 24-bit 
physical addresses. 

The discrete MMU (DMMU) is a com
patible subset of the Motorola 68851 
paged memory management unit. The 
68020 CPU emits 32-bit virtual addresses, 
but the DMMU translates only 26 bits. In 
mapped or virtual mode, the DMMU per
forms address checking and translates 
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26-bit addresses into 24-bit physical ad
dresses, so the CPU can use them to ac
cess physical memory or device registers. 
In unmapped mode the low-order 24 bits 
of the virtual address become the physical 
address. The DMA page register provides 
the address bits needed for the DMA con
trollers to access 24 bits of address space. 
The DMA controllers can transfer data to 
main memory or memory devices existing 
on the AT-compatible bus. 

All Domain devices are mapped into an 
area composed of the upper 4 megabytes 
of the 64-megabyte virtual address space, 
called the "supervisor global" area, or 
"g\oba\ B." In global B, commonly used 
pages can be shared by processes, elimi
nating per-process page replication. 

AT-compatible Coprocessor 
The Domain PCC is made up of an 
8-MHz Intel 80286 CPU, an optional 
80287 floating-point accelerator, and 1 
megabyte of on-board main memory con
tained on an IBM PC AT bus-compatible 
board. Graphics capability includes 
emulation of the IBM monochrome moni
tor, the IBM CGA, and the Hercules 
Graphics Card. Applications running in 
the PCC window have access to the 
DS3000 1.2-megabyte floppy disk drive 
and can read IBM PC-formatted disks. 
All DS3000 resources, including file ac
cess, disk access, and network printers, 
are available to the PCC user from the 
PCC window. 

Graphics Support 
Graphics support includes 15-inch and 
19-inch color and monochrome monitors. 
A dedicated 512K-byte image memory 
stores bit maps used by the four-plane 
color display controller. Each word in the 
image memory represents 16 horizontal 
pixels in one of the planes. 

Although the color image memory con
tains 1024 by 1024 pixels, the display 
resolution is actually 1024 by 800 pixels. 
Image memory that is not used for the ac
tual display is used to store fonts and other 
graphics elements needed by the display 
hardware. Similarly, the monochrome 
image memory (256K bytes) represents 
2048 by 1024 pixels, but the screen dis
plays only 1280 by 1024 pixels. The ad
ditional image memory is used for other 
graphics functions. 

The DS3000's graphics resources in
clude support for a number of popular 
graphics standards such as GKS (Graph
ical Kernel System); Apollo GSR (Graph
ics Service Routines), a set of graphics 
routines and support for their use ; an 
emulator for the Tektronix 4014 graphics 
terminal; and GMR (Graphics Metafile 
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Resources), a set of2-D and 3-D routines 
and a graphics database. 

Operating System 
On the surface, the Domain/IX operating 
system looks like a twin port of both 
Berkeley 4.2 and AT&T System V UNIX 
operating systems. But it is actually an 
object-oriented operating system whose 
inner kernel is termed the nucleus. The 
nucleus acts as a higher-level manager 
whose tasks are page replacement, page 
fault control, and control of the bit
streams transferred between the lower
level processes. In this instance, the 
Berkeley 4 .2 shell, the AT&T System V 

shell, Apollo's Aegis operating system, 
and applications such as language inter
preters and the display manager are all 
treated as "objects" under control of the 
nucleus. Data can be transferred between 
the objects without the nucleus requiring 
any knowledge of data types. 

Language System 
The Domain Language System includes 
FORTRAN 77, ISO Pascal, Domain/C, 
and Domain/LISP programming lan
guages, plus miscellaneous utilities to aid 
programmers. The C and LISP compilers 
include significant extensions to take ad
vantage of the Domain system. 

Programmers can write different por
tions of large programs in any of these 
languages, suiting the language to the 
problem, and then combine them into a 
single application. 

Other tools for programmers include the 
software engineering environment and a 
mail program for communications be
tween users on the network. 

The DS3000 looks like a programmer's 
dream in terms of computing power and 
programming convenience. It is not the 
system for a nontechnical person, how
ever, and could not be used to its poten
tial outside of a computing-intensive net
worked environment. 

Sun-3/160 

Sun Microsystems Inc. 
2550 Garcia Ave. 
Mountain View, CA 94043 

S un describes the 3/160 deskside work
station as an intermediate model on 

the company's price/performance scale. 
The company claims that performance for 
this machine is 2 MIPS. The Sun-3/160 
uses a 16.67-MHz Motorola 68020 as its 
central processor and a 16.67-MHz 68881 
as its math coprocessor. 

This workstation is designed around the 
Motorola VMEbus architecture. It incor
porates 16 slots for VMEbus-compatible 
boards in the triple-height, quad-depth 
Eurocard format. The hardware architec
ture of the 3/160 workstation incorporates 
two internal buses. A high-speed, syn
chronous 32-bit P2 bus handles access to 
the main memory and the optional float
ing-point accelerator when present. The 
32-bit VMEbus handles all I/O opera
tions. 

The system can use up to 16 megabytes 
of main memory and 256 megabytes of 
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virtual memory per process. Additional 
memory is available to the system in the 
form of a graphics buffer but is not ad
dressed as main memory and is under 
control of the graphics processor. 

The 3/160 that we used was equipped 
with 8 megabytes of RAM . The central 
processor, graphics processor, SunIPC 
processor, synchronous disk controller, 
and RAM occupied 8 of the 16 available 
slots. 

The Sun-3/160 graphics processor and 
optional graphics buffer support 19-inch 
monochrome, gray-scale, and color moni
tors at a resolution of 1152 by 900 pixels. 
The graphics processor can display 256 
colors simultaneously in any window from 
a palette of 16 million. 

Disks 
The 3/160 system incorporates a four
channel SCSI- and ESMD-compatible 

synchronous disk controller. Hard disks 
are available in sizes from 71 megabytes 
to I.I gigabytes. The average access time 
for the 280-megabyte ESMD disks is 20 
milliseconds, and the data-transfer rate is 
2.4 megabits per second. The 575-mega
byte disk is even faster at 18-ms average 
access time. A deskside SunServer can ac
commodate four 280-megabyte or 575
megabyte hard disks. The system that 
BYTE benchmarked contained one 360K
byte and one 1.2-megabyte floppy disk 
drive, a 280-megabyte hard disk, and a 
60-megabyte 1A-inch tape backup system. 

Operating System 
Sun workstations use SunOS, a version of 
UNIX . The operating system is based on 
Berkeley 4.2BSD with enhancements 
from 4.3BSD. It has been extended to add 
System V functionality into the kernel, 
libraries, and utilities. 

Although most functions can be com
bined into a single operating system, some 
significant differences still exist between 
Berkeley 4.2 and System V. For those 
functions that can't be combined, the 
System V versions are supplied in separate 
directories or libraries. A program 
developed on a Sun workstation can be 
either Berkeley- or System V-compatible 
or can take advantage of the functionality 
of both operating system shells. This dual 
functionality allows programs developed 
on System V to be relatively easy to port 
over to a Sun workstation. 

The SunOS supports NFS (Network 
File System) for remote execution, file 
locking, and transparent file sharing with 
other nodes on the network. (Atthis time, 
more than 50 manufacturers of worksta
tions, including Apollo, support NFS.) 
The virtual memory concept is extended 
by the use of NFS to allow demand pag
ing across the network. Individual pro
cesses can use up to 256 megabytes of vir
tual memory each. 
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Sun workstations support Ethernet soft
ware and hardware and a wide range of 
communications protocols, such as OSI, 
SNA 3270, BSC 3270, and BSC RJE, and 
wide-area network protocols including 
X.25 and other internetwork routers. 

User Interface 
Sun uses the window and mouse environ
ment common to all workstations. The 
3/160 workstation uses a three-button op
tical mouse. The leftmost mouse button 
selects icons, the middle button adjusts or 
modifies a selection, and the right button 
activates menus. 

The Sun interface is distinctive in that 
you can pick up commands with the 
mouse and copy them into the command 
line. When you master this system, you 
can issue the often forbiddingly complex 
UNIX commands in rapid-fire succession 
with a minimum of typing. 

Coprocessor Hardware 
Sun refers to its AT-compatible coproces
sor as the SunIPC, or Integrated Personal 
Computer for the Sun workstation. The 
IPC hardware consists of a IO-MHz Intel 
80286 CPU, an 8-MHz Intel 80287 math 
coprocessor, a parallel port, I megabyte 
of 100-nanosecond, dual-ported local 
memory available to the IPC software, 
MS-DOS 3.1, and PC application software 
(640K bytes are available to run PC ap
plication software). 

The IPC also provides two emulated 
serial ports operating at up to 2400 bits 
per second, one logical hard disk 
(dynamically sized), two emulated printer 
ports (LPTl and LPT3), and emulation of 
the expanded memory specification de
fined by Lotus, Intel, and Microsoft. The 
emulated printer ports actually output to 
the serial ports on the workstation in 
which the SunIPC board is installed. 
Remember that in a networked system like 
the Sun-3/160, everything, including the 
SunlPC board, can be shared across the 
network. 

The window in which SunIPC runs can 
be selected by the keyboard command 
pctool or by icon. A 31160 workstation can 
support up to four IPC boards. Typing 
pctool at the native system (UNIX) com
mand line gets you the first available 
board, or you can specify the ID of the 
board that you wish to use. You can ac
cess a remote SunIPC by typing the node 
name and board ID at the pctool window 
command line. 

SunIPCs are available in single-user or 
multi-access configuration. The multi
access configuration can be local access 
or remote access and can be shared by 
unlimited users, but only one at a time. 
There are some limitations to this scheme. 
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Data cannot be transferred between IPC 
windows because each IPC window stores 
files on its own logical disk. There is a 
way around the problem, however. You 
can transfer your IPC files to the network 
file server and have the network manager 
mount the Network File System that 
contains your files from the other IPC 
window. Both IPCs now share the file 
system. 

IPC Peripherals 
SunIPC peripherals include single- or 
dual-drive floppy disks (360K bytes and 
1.2 megabytes), NFS, an emulation of 
Microsoft's parallel PC mouse, the hard
ware parallel port on the board itself, and 
any of three emulated graphics display 
adapters-IBM 80 by 25 monochrome, 
720 by 348 CGA, and Hercules 720 by 
348 monochrome. 

The Sun keyboard emulates the IBM 

PC AT keyboard through the use of key
board mapping. Sun supplies a chart with 
the SunlPC that shows the correlation be
tween the native Sun keyboard and the 
IBM PC AT keyboard. 

The SunIPC supports those IBM PC AT 
peripherals that can be connected kl the 
parallel port on the IPC board itself, the 
emulated serial ports on the Sun worksta
tion, and the logical devices LPTl, LPT2, 
and LPT3. SunIPC does not incorporate 
a hardware AT bus. Consequently, PC AT 
peripherals that communicate over the AT 
bus cannot re used with the IPC. 

Sun workstations support three printers 
as logical devices LPTl, LPT2, and LPT3. 
LPTl is the default printer for SunIPC. 
This printer can be a SunLaserWriter or 
another high-speed printer. You can send 
ASCII files to LPTI. 

LPT2 refers to the parallel printer con
nected to the parallel port on the Sun 

workstation you are using. LPT3 is the 
default printer for the Sun workstation you 
are using. However, the default printer for 
LPT3 is a SunLaserWriter that automati
cally converts files in Epson format into 
PostScript format. This enables LPT3 to 
handle graphics as well as text. File con
version for LPT3 is transparent to the user. 

Like the DS3000, the Sun system is an 
extremely powerful workstation for tech
nical professionals, especially program
mers. Languages available include C, 
FORTRAN 77, Pascal, and assembly. Sun 
has also taken the unusual and very 
helpful effort of rewriting the UNIX 
documentation almost from the ground 
up. Based on three of the overview 
manuals, we can say that Sun has done an 
excellent job of documentation, which 
makes its system quite a bit more attrac
tive to users who don't have much ex
perience with UNIX. 

Xerox 6085 

Xerox Corporation 
IOI Continental Blvd. 
El Segundo, CA 90245 

X erox's latest incarnation of its Star 
electronic desktop machine is the 

6085 Professional Computer System. Of 
the three workstations BYTE examined, 
the 6085 with its proprietary ViewPoint 
operating system is the most heavily 
applications-oriented. No programming 
tools are provided, nor is there a com
mand interpreter comparable to the UNIX 
shell. Instead, Xerox offers a comprehen
sive set of applications that are all very 
consistently integrated into the electronic 
desktop. (The Xerox Development En
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vironment is available for the 6085 on a 
limited basis, but BYTE was unable to ob
tain that system for evaluation.) 

The 6085 includes a stunning 19-inch 
monochrome screen with a resolution of 
1184 by 925 pixels, for a density of 80 
pixels per inch. The mouse has optical 
sensors to detect motion over a dotted sur
face, and two control buttons. The 
keyboard is a low-profile, 104-key tactile 
feedback unit with many dedicated func
tion keys such as Copy, Move, Open, 
Find, and Props (for properties). A 

separate, compact cabinet houses the pro
cessor boards and a 40-megabyte hard 
disk. On top of the cabinet is a single 
360K-byte 51A-inch floppy disk drive. 

Our system came with 1. 1 megabytes of 
main memory, which includes 128K bytes 
of display memory, and 1.5 megabytes of 
additional RAM on memory expansion 
boards. (The 6085 can be expanded to a 
system total of 3.7 megabytes.) It included 
a personal computer option board that 
allows execution of MS-DOS applications 
inside a desktop window. The system has 
two serial ports (for communications and 
a printer) and an optional Ethernet inter
face (not included in our system) . 

'f.he system architecture is based on a 
proprietary Xerox processor called the 
Mesa. The architecture has a 32-bit ad
dress space and a virtual memory space 
of2 32 16-bit words organized in 256-word 
pages. It is a stack-oriented machine with 
a 14-level, 16-bit stack. 

The personal computer option board 
uses an Intel 80186 configured as a 
coprocessor to the Mesa. The PC sub
system shares the I.I-megabyte main 
memory of the Mesa board . When the PC 
board is not active, all of that memory is 
available to the Mesa; when a PC emula
tion window is active, some of the main 
RAM is dedicated to the PC emulation (up 
to 640K bytes). 

MS-DOS programs can access the flop
py disk and hard disk, output to a local 
printer, and transfer data to and from the 
Xerox ViewPoint environment. The hard 
disk can also be set up to emulate multi
ple floppy disks. 

Our system came with MS-DOS version 
colllinued 



~ Day UNCONDITIONAL Replacement 

Warranty. 


TO ORDER PLEASE CALL 

TOLL FREE 1-800-523-4898 

IN TEXAS 1-800-722-6013 

TECH. ASST. 817-589-0313 


Accepting major credit cards - C.O.D.: 

Visa, Master Card, and American 

Express or send money order or check to: 
 G.A.S. INTERNATIONAL, INC. 

P.0. BOX 1282, EULESS, TEXAS 76040 Inquiry 101 



WORKSTATIONS 

3.1 and OW-BASIC. The ROM BIOS was 
done by Phoenix Associates. The 6085's 
PC option can emulate 40- and 80-column 
color graphics modes in addition to the 
80-column monochrome mode. 

Using the System 
Xerox advises customers to leave the 
system running at all times because it re
quires over IO minutes to go through its 
power-on diagnostics and initialization 
routines. Once these are completed, the 
system displays a screen that is blank ex
cept for a keyboard icon that skips around 

within the screen area. Pressing a key 
causes a logon window to open up. 

The system supports any number of in
dividual users, assigning a name, pass
word, and desktop to each one. You can 
share data and applications between desk
tops by copying them to and from com
mon areas called file drawers. 

During operation, you frequently have 
to pause for the system to complete re
quests that would be almost instantaneous 
on other systems, such as opening a docu
ment. Xerox explains that the delays are 
due to the many layers of software that 

~~Announcing2NewBYn 

c{jjctorl'rints byRobert Tinney. 


Limited Edition Classics 
We are proud to announce the annual release ol two new 

16" x 20" BYTE Magazine Cover Art reproductions by 
renowned BYTE artist Robert Tinney. Only 1,000 of these 
flawless Collector Edition Classics will be produced, on 
acid-free 100% cotton fiber stock to ensure that they will 
keep their brilliance and quality over the years without 
cracking or yellowing. The color separations for these 
sumptuous prints are made directly from the original 
paintings, guaranteeing absolutely faithful reproduction of 
every subtle nuance present i1 the originals. Each is 
individually inspected, signed and numbered by the artist. 
and accompanied by a handsome Certificate of 
Authenticity (also signed and numbered). The plates are 
then destroyed. and no future editions of any size or 
number will ever be published. 

The price of these magnificent limited editions is just $55, 
or $45 each if you order two or more. Your prints will i:Je 
shipped flat by UPS Blue Label (2-day delivery) and carry 
an unconditional 30-day guarantee. Order today' 

Order Form 

Please send me the following Limited Edition BYTE Collector 
Prints at $55 ($45 each lor 2 or more): 
Oty. Tille Amount 

$4 Postage & handling ($15 overseas) 
lDTAL: $_ ___ 

I enclose my D check O money order payable lo Rober! Tinney 

Graphics: or, bill· 

D MasterCard D VISA D American Express card 

# Expires: __ 


AOORe$S___________ _N~~~-----------~ 

CITY______, ATE __ZIP____ 

0 Please send me your FREE color catalog. 

VISA. MasterCard or American EM.press orders, call 1·504·272-7266 


ROBERT TINNEY GRAPHICS 
1064! N_ Pamela Drive Baton Rouge. Louisiana 70815 
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need to be shuffled as you move in and 
out of various applications. 

The user interface closely resembles the 
Macintosh's, which is to be expected since 
Xerox was the first company to commer
cialize the window/icon/mouse interface 
with its Star system. The major dif
ferences are in the Xerox 6085's greater 
sophistication and complete integration of 
applications. For instance, )'OU can edit a 
document consisting of text, graphics, 
data-driven graphics, and tables in all 
respects without closing and reopening the 
document. In the Macintosh, graphics and 
charts that have been pasted into a docu
ment can be resized but not modified 
using the tools with which they were 
created. Similarly, text inserted into a 
MacPaint document becomes a bit image 
and can no longer be treated as text. 

The quality of the ViewPoint applica
tions is very high. The ViewPoint Docu
ment Editor offers a complete editing and 
page layout system with scores of type
faces, including special-purpose symbols 
for science, mathematics, and office use. 
"Data-driven graphics" are charts, tables, 
and graphs based on numeric tables. If the 
data in the tables changes, the graphics are 
revised accordingly. This occurs automat
ically, whether or not the data is explicit
ly present in the printed document. An 
equations package allows for entry of in
line or displayed mathematical equations 
with automatic sizing and prompting for 
special parts of standard equation types. 
For instance, when entering a definite in
tegral, the editor prompts you for upper 
and lower limits of integration. Braces are 
automatically sized to fit enclosed expres
sions, getting taller, for instance, if the ex
pression is a quotient. 

Coupled with the Xerox 4045 Laser 
Copier/Printer and appropriate software, 
the 6085 forms what Xerox calls its 
Documenter system. At $8995 for a 10
megabyte hard disk, a 15-inch screen, I.I 
megabytes of RAM, and the 4045 laser 
printer (plus the cost of individual View
Point software items), this appears to be 
an extremely powerful and complete desk
top publishing system. 

According to the documentation, the 
6085 is a foreground/background system 
that allows processes to execute simulta
neously. However, when we attempted to 
repaginate a 91-page document, the cursor 
turned into a page counter, and it was not 
possible to begin any other operations un
til the repagination was completed. Doing 
a global search through the document pro
duced a similar result. A Xerox product 
manager explained that only certain func
tions such as networking and printing 
operate in background. On the other hand, 
operations inside the PC-emulation win

cominued 
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you can scan in documents that can be sent 
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To convert typewritten pages into editable 
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A High Resolution Image Scanning at 
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WORKSTATIONS 

<low do operate independently of what's 
happening in other windows. For instance, 
we had a GW-BASIC graphics demo pro
gram running in one window while we 
created a ViewPoint free-form drawing in 
another, with no apparent degradation of 
performance in either window. 

Transferring files between ViewPoint 
and the PC-emulation window is ac
complished through a data conversion 

utility. First you specify the direction of 
the conversion by changing the property 
sheet of the conversion tool, then you copy 
the file to the conversion icon. 

Text can be copied more easily than 
that. Any text displayed in a window (MS
DOS or ViewPoint) can be copied direct

. ly to another window using the mouse's 
select button and the Copy key. 

In summary, the 6085 with ViewPoint 

software is a consistently designed elec
tronic desktop system heavily oriented 
toward people who don't want to use tech
nical programmer-style computer tools. 
Its applications are powerful and sophis
ticated, but the operating system is closed 
off from the user. Programmers interested 
in Xerox equipment definitely need to 
look at the Xerox Development Environ
ment system instead of ViewPoint. 

Workstation Benchmarks 

We ran a variety of tests on the three work
stations to test their performance in native 
mode (68020 for the Sun and Apollo, 
Mesa for the Xerox) and in PC emulation 
(80286 for Sun and Apollo, 80186 for 
Xerox). 

Although we've included all the results 
in a single set of tables for the sake of 
uniformity, readers should avoid making 
hard and fast comparisons. In terms of 
hardware options and working environ
ment, the systems we tested are not 
necessarily comparable. 

Native-Mode UNIX Benchmarks 
Native-mode tests were run on the Apollo 
and Sun machines (see table I), but not 
on the Xerox machine since it runs the 
ViewPoint operating system instead of 
UNIX, which is required for these tests. 

User time is the amount of time a pro
cess spends executing nonprivileged in
structions (e.g., arithmetic calculations, 
sorting, searching, and calling user-level 
functions). 

System time is the time a process spends 
executing privileged (kernel) commands 
(i .e., system calls) plus some system-level 
overhead (e.g., context switching between 
processes). 

Real time is total elapsed time. It is often 
not the sum of the user and system times. 
The majority of missing time is spent 
waiting for 1/0 operations to complete, 
waiting for a signal from another process, 
sleeping, or being swapped out on disk 
while another program is running. Note 
that the UNIX operating system utility 
/bin/tim counts real time in I-second in
crements and user time in OJ-second in
crements. This accounts for some of the 
inconsistencies in the benchmark timings. 

The dread and dwrite benchmarks test 
the random-access disk read and write im
plementation; dwrite creates, opens, and 
writes a 256- by 512-byte file, and the 

Tuble 1: Benchmark results of Apollo and Sun systems in native mode. Times are in seconds. 

Name 

UNIX Benchmarks (native mode) 

dwrite dread fcalle !calla pipe loop sieve scall 

Apollo DS3000 
Real 0.8 1 2 0.4 0.2 2.5 1.8 0.95 5.3 
User 0.6 1.0 0.3 0.1 1.1 1.6 0.8 5.1 
System 0.0* 0.0* 0.0* 0.0* o.o· o.o· 0.0* 0.2* 

Sun-3/160 
Real 1.10 1.43 0.23 0.033 2.63 1.77 0.63 2.63 
User 0.00 0.00 0.20 0.00 0.00 1.53 0.57 0.53 
System 0.43 0.30 0.00 0.00 1.37 0.03 0.00 2.03 

*System time does not appear in the Apollo benchmarks because the UNIX operating system runs as a user task under 
Domain/IX nucleus. All system time accumulated in the benchmarks is lumped into user time. The scall benchmark includes 
system overhead. 

Table 2: Benchmark results of Apollo, Sun, and Xerox systems in an MS-DOS window. Times are in seconds. 

Name 

BASIC Spreadsheet System utilities C Benchmarks (MS-DOS emulation) 

Disk write 
40K 

bytes 

Disk read 
40K 

bytes Sieve Cale Paint 
Disk 
load Recalc 

Copy 40K 
bytes Sort Sieve Fibonacci Float File i/o 

Apollo DS3000 

Sun-3/160 

Xerox 6085 

86 

25.4 
31.4. 

55.9' 

6.8 43.2 13.1 

24.2 38.7 11.7 
30.0' 

29.8* 114.7 34.0 

7.4 

13.5 

9.5 

3.3 0.0*. 

5.2 2.1 
66* 

4.4' 8.2 

9.0 

4.0 ' 
5.3 

7.7* 

5.8 2.3 10.1 69.6 285.5 

5.1 2.3 9.0 60.5 281.3 

14.5 7.0 27.4 207.0 404.3' 

• Using a 360K-byte floppy disk drive; other disk results used a 1.2-megabyte drive. 
• • Test was not run on this system. 
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WORKSTATIONS 

dread benchmark reads this file and then 
removes it. 

The fcalle and !calla (function call
empty and function call-assigned) bench
marks show how much system overhead 
is required for function calls. The fcalle 
column shows how long the computer 
takes using function calls; !calla shows 
how long it takes to do the same thing 
without function calls. Subtracting the lat
ter from the former results in the function 
call overhead. 

The pipe benchmark is a measurement 
of how long it takes to set up a pipe (an 
1/0 channel that is written into by one pro
gram and read by another) and pass 0.5 
megabyte of data through it. 

The loop benchmark tests long-integer 
arithmetic and is almost totally pro
cessor-bound. 

The sieve benchmark is a test of com
piler efficiency and processor throughput. 
It is the time required for one pass through 
the Sieve of Eratosthenes prime-number 
generator. System overhead is not very 
significant in this benchmark. 

The scall (system call) benchmark 
queries the operating system 25,000 times 
concerning its process identity, using the 
getpid() system call. Because the program 
doesn't do much other than system calls, 
the elapsed time is significant here. 
System time and user time are less so. 

For more information on benchmarking 
UNIX systems, see "Benchmarking 
UNIX Systems" by David F. Hinnant in 
the August 1984 BYTE. 

MS-DOS Benchmarks 

These tests were run on all three worksta

tions inside a PC emulation window (see 

table 2). (For the BASIC programs, see 

BYTE's Inside the IBM PCs, Fall 1985, 

page 195.) 


In the BASIC disk write and read tests, 
a 64K-byte sequential text file is written 
to a blank floppy disk and then read back. 

In other BASIC performance tests, the 
Sieve column shows how long it takes to 
run one iteration of the Sieve of 
Eratosthenes prime-number benchmark. 
The Cale column shows how long it takes 
to do 10,000 multiplication and 10,000 
division operations using single-precision 
numbers. Paint measures how long it takes 
to paint a convoluted figure. 

The spreadsheet tests measure how long 
it takes to load and recalculate a 25- by 
25-cell spreadsheet in which each cell 
equals 1.001 times the cell to its left. The 
spreadsheet was Microsoft's Multiplan. 

The system utilities test measures how 
long it takes to copy a 40K-byte file from 
the hard disk to a floppy disk using the 
MS-DOS COPY command. 

The C benchmarks were run using the 
Manx Aztec C compiler. • 

Introducing the Lattice" MS-DOS 

C Compiler, Version 3. 


There's never been a better time to buy Lattice C. 
Professional programmers the world over have made 
Lattice C the standard compiler for serious MS-DOS 
programming. Now Version 3 offers even more of the 
features that have made our previous versions so 
popular. Our new compiler features include: 

ANSI language constructs including, unsigned as a 
modifier, void data type, enum data type, structure 
assignments, structure arguments, structure returns, 
and argument type checking . 

The compiler also contains better aliasing algorithms, 
more efficient code generation, and more flexible 
segmentation, in-line 8087 code generation, and 80186/ 
80286 code generation. 

The library contains more than 200 new functions, 
including: ANSI/UNIX/XENIX compatibility; extended 
support for MS-DOS; extended support for networking 
including file sharing, file locking, and 110 redirection; 
and flexible error handling via user traps and exits. 
Plus the library has also been re-engineered to 
produce much smaller executables. 

Try the new Version 3 C Compiler from Lattice. 
Because C-ing is believing. 

~~· Lattice, Incorporated 
P.O. Box 3702 
Glen Ellyn, IL 60138 

·:· 
Lattice 312/858-7950 TWX 910-291-2190 

INTERNATIONAL SALES OFFICES: 
Benelux: Ines Datacom (32) 2-720-51-61 
Japan: Lifeboat Inc. (03)293-4711 
England: Roundhill (0672)54675 
France: SFL (1)46-66-11-55 
Germany: ( 49)784114500 (49)8946/13290 
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The perfect companion for 
MIX C has arrived~ MIX: C makes 
lt ·easy to write C progn1ms. Now 
Ctrace makes It easy to ge t 
them working. Introducing 
Ctrace. the exciting new C 
SOUlCe debugger wltfi animated 
trace. 

FUN AND EASY 

Ctrai:e makeS> it so eas!,' to debug 
your C programs that y.ou'll love 
doing it. 'You no longer have to mess 
with assembly language or hex ad
dresses. Ctrace presents yo~r pro
gram in a form thats instantly familiar. 
Your C source code is displayed just 
as you wrote it. All your variables are 
displayed just as you named them. 
And wait till you see your program 
in action. Ctrace brings it to life on 
the screen. You'II see your variable 
values changing as you watch your.. 
source code executing. Ctrace shows 
you how your program works. or 
why it doesn't work. After one session 
with Ctrace, you'll wonder how you 
ever programmed in C without it. 

UNIQUE ANIMATED TRACE 

Ctrace has a unique animated 
trace fea ture thatshows you !bellow 
of execut1on in vivid detail. Not J.ust 
line by line. but statement by swte
ment. h's like .watching the bouncing 
ball as the cu rso~ moves OVl?ryour C 
sourc;e code. high lighllng.each state
ment as ii executes. Press the space 
bar to ex.ec?ute one statement ai a 
time. or pre!'.s the relum key and 
watch It g-0. !l's exdltng and educa· 
tionaJ. Who say.'i learning has lo' be 
boring? 

S IMPLE OPERATION 

Ctrace is easy to operate loo 
Commands are executed with a 
single keystroke. Help screel'ls are 
available if you forget a command. 
Pop up menus list command options. 
You simply position the cursor to the 
desired option and press the return 
key. Pop up messages alert you when 
anything important happens. To use 
Ctrace. simply compile your pragram 
with the trace option turned on. Tiie 
executable program me ·is crea ted as 
normal. Ctrace doesn't affect tl1e siie 
or the behavior of the program. You 
can execute your program with or 
without the help of Ctrace. 

4 VIEWS AT ONCE -

Ctrace maintains 6 windows ofin 
fermation: source. output. variables. 
Walch. symbols. and memory. You 
can vlew a.s many as 4 .windows at 
the same Orne. The source window 
[lop left) shows yo1,1r C program. The 
oulpul window tbottem left) s hews 
1he screen output from your pro
gram. The variable wlndew (bollom 
righl) shows all the varlable names 
and 11alues. The watch window (top 
right) shows the 11ari<1bles that you 
se lect along With any condition$ 
you've ,defined. The symbols window 
shows the addresses of variables al'ld 
functions. The memory window 
shows any area of memory uslng 
data types that you se.lect. Eight dlf
ferent screen layouts are available at 
the touch of a key. You can even 
define your own screen layouts . 

COMPLETE PROGRAM 

CONTROL 


Ctrace gfves you complete control. 
ol your program. Execution optlons 
are slngle step. !race speed. and lu ll 
speed. You can insert breakpoints or\ 
an un lhTiited number of statements. 
Execution ts temporarily halted when 
a break point is hit . You can then 

snoop around and see what your 
program ha~ done lo that polnl. You 
ccin even trace .the flow of centrol 
backwards 10 see hew your program 
got there. You i;an insert watch polnls 
on varlable values. When the ualue 
or a variable satisfies the condlllons 
you've deflned. execution ha lts to let 
you examine youtprogram. You can 
trace all funcllons or select )ust the 
ones you want lo see. 

THE RIGHT PRICE 

If you could buy a debugger like 
G:trace anywhere else you .would ex~ 
peel to spend major bucks. Fortu· 
nalely nobody else has a debugger 
like Ctrace. It's only available from 
MIX Software. And that's great news 
because you know our prices are 
right. Ctrace is an incredible value at 
only $39.95. That's Right. 

J'IDC 

software 

1132 ~mmerc~ Drlue 
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(214) 783·600L 
lriquicy 175' 



Sout<• v.011dow wllh 11rohl~ «Nn1 •h""'"'l\\l Sourc~ .i.nd v.'lJt.ibli..~s ;,i,:·~ndQi.4!t t;~·n ~.;1 \'It,,! Sourc11. \.'Mlliblti."s. .in-d m\1mory ,,,,nndoi.v, C~ang<! oolorS 10 suit 11""""1[· Ctnxe """l<s 
"umM ol llm~"i ~ach::Stn.ll'ml'nl hM 5ldl'. Pop up m~ss.ayv h1dlcii11\1" ckfl1 " v..'4rd'' M~mor~ w1mlow l•l• i/!I~ vi..'il• aJly "'~" <1[ wlih m-Onodvome. <Dior. Ho1cul... •rtd ECiA 
~£11d Alp DJ? rn~ssag~ indltii)t~s llreak p<>in I ro"dl1lw1 ~o;. b.i"" S<Jloslo~d m•mOfll ~Sing MY il~r<i •ype card~ . W<111!s On IBM oom11~116l~s afld onp"°'"' hH b....,n b11 compYh!r W>1h on IB,M rorrij>•lible. BIOS. 

THE C COMPILER assemblers. Macros make Ueasy! You elegant than an Interpreter. P..dd the 

TG ORDER CALI. TOU. FREE: 

1-800-523-9520 
Rir lec:hnic~l $Upp()rl .\nd lot orders 
i n~dl!. Te1¢aS please call !2J4) 783-6001 

Or C0 nia(I one of our W~rldwide 
Dls1ribu1ors direcl in: 
Canada: Saraguay 
miu:e; Info/Tech 
/\u sJralla ; foohHow 
Swi~rland: DMB 

1· 800-387-12~ 

l-43·44-06.<18 
047 ·58"6924 

eH-523-31817 

can cat! assembly language functiens ASM utility and our versatile spill· System Requlitmenb
You c.;m see rhal Ctrace iS,nol your Editor. C Compiler, & ASM. U~liiyjusr like {; funct ions. You can even screen edllor to the package andtyp1cal debugger. )l's easy to und.er MSDOS/ PCOOS 2.0 er hight:<

call € functions from a$sembly yoi.i've gol a terrific C programming 128K Memorystand an.d simple 10 operate ., Like
language. I.pts of useful assembly S\lstem. We c~ll it the MIX C Works, l Disk Ori;c,

wlse. MIX C \s nol your typical C or CP/ M 2.2 or hlgh~r ll80.Ilanguage function!> ate included as Whats great iS Iha~ you can buy allcompfler. Its small and last. Jn fact It's 55K M•tnory 
examples. And the ptiae is rlghl at fou" products for a fraction. of the c-ostthe only foll leature C compllel' tbat 1 Disk Dri;'e. (2 recomm.ende<l) 
only $10. of other C compilers alone. Yes. buy can be operated comfortably on nap Sy,&tem Requ ll"etn•ml1

all four and we'll give you a bigpy disks. And as you would expect. C1~: 
$29.95 discount off our already (ock MIX C ls E!'asy ro use. II produces MSOOS PCGIOS llO "' high"'THE SPLIT-SCREEN EDITOR bottom prtce.s. Only $89.90 fo" the IBM<ompat1~le BIOSa complete program 11$11ng wilh all 

Anothe~ great companion to the MIX C Works. Now that's a deal. ·2561< Mommy errors clearly Identified and MIX C compiler is our split-screen l D~DrlWThat's Right.exp\ained . editor. It makes wrlling programs Inq11i.ry 17S
Although ifs small, MIX Cl's not even faster and easier. With the MIX 

a sub_set. MIX C sup_potts 1he full Editor. you can compile. link. and 
K&R standard, Including lhe ex!en· 30 Day .Money S.ck, Guarantee execute your program at the touch 

Not Co Pll Piot,ecteclsions that are often omitted In other of a key. Compiling I!> fast because 
C complfers. MIX Ccomes complete 1he MIX C compiler reads the pro· Please check 'f!leJh!ld or pavm"nl
with a c:omprehensive 4o0 page gram directly from memory. Correc· 

_Check _Money Qrder _ MC/ VlSA book. a librar¥ of more than 175 ting errors is easy because the editor· 
functions. a bJazinslY last llnl<er. aqd automatically posllions 1he cu(Sor lo Card • __ ------ --
tools (or optimizing. your programs for lhe firs! error in fhe program. E~plralion Dale ------~minimal space or maximum speed . The MIX Editor works jus1 like P:lease 9~11e name of computerAll of this ls yours for rne lncred[bly Mlcropro's WordStaL But through the 
low price ct$39.95. Tl'iat's little more magic of macros you can create your 
than the cost of mosl C books aJonef Please check operaiing system 


II you're jbst learntng C. MIX C rs 

own cus1om vetston . You can map 
any key to any command. You can _ MSOOS/ PGDOS _ CP/ M yo111 fastest. easiest. and che~pesl even del1ne your own commands 

Please check dl~k sizeway to master the language. II you've using the 100 + predefined com· 
been hustrated by other C compilers. mands. The split-St:reen fea ture is _ Clrace . (S39.95l s __ _ 5'1·· _ 31/i" s· 
don't throw in rh-e towel unlil you·ve great /or programming. You can edit _C Complier . . . ($39.95J $ __ Please chec:k disk lofl'!lllt if CP/ M tried ours. There's a world of dJfc two files al the same time and move 
fetenae. Our book fnclu.des a well _ASJ'.t U1il11y .•..• ($10..00) S __ _ SSSE> _ SSOD _ DSDO

lex_I be1ween files. II works great wlth 
wrillen hl!orfal wilh lots of el!ample Your Name _ _______~any language. II has automcitic line _Splll·Sereen E,dllor , ($29195) $ __
programs. Our compiler lnc.ludes the numbering for BASIC. It has auto in· _ The MIX C Works , ($89.90I $ __ S1ree1 -------"---- machine specific functions y<>u need denl for struc1·ured languages like (!ndudes all or above)so you won't have to write them Cl1y ----------- P.ascal ·and C. It even has fill and 
yourself. Compile and hnk operations Sub101al • • • 'I, ., ., s __justffy lor English. All these reatures Slate Zip - -"--''-'--' 
take hair as long wilh MIX C. Th'a1 and more are yqurs /or the.incredibly Tel<llS Restdents Add Telepilone (__Jmeans you1l get your pJograms up low price of $29.95 6.125~ S~lcs TaK . . $ __ 

and running twice as fast.. Counlry --------- A'il<I Shipp1ng Cha1ges $ __ 

THE MIX C WORKS In IJSA: add $5 per order 
In Canad~: add $10 per orderTHE ASM UTILITY The combination of Ctrace wiih Overseas; add $10 for edltor 


Our ·ASM utility is available If yeu MIX C makes€ programming a real add $20 for compiler 

add $30 for Workswant to link a~mbly language func  joy. MIX C provrdes the power of a 4dt o.bou:t our volume d!OClOuntt! 

tions to your C programs. II works aompiler while Ctrace provides an TotaJ of You~ Order . . .$ __ De.t~r lnqulrle1 Welcome B 
wl1h Microsoft's MASM or M80 • execulion envlronment that's more 

http:nq11i.ry


ZAP-A-PAL™ 
FastCACHE-286™ 

Runs the 80286 at 8.5 or 11 MHz and the 
80287 at 5, 6 or 11 MHz. Includes 8 
kbytes of 55ns CACHE Works with more 
PCs than any other accelerator, including 
Leading Edge Model D, Compaq, and 
Turbo motherboards. Includes 8088 
Reboot Switch, DCache and Diagno· 
sties ............... . ... ... . From $449 

DATA ACQUISITION and 

NEW FROM 
ZAP.A-PAL™ 

At$395 the ZAP·A·PAL from Micro Way is 
the lowest cost and most convenient PAL 
programmer available to the PC owner. 
ZAP·A·PAL is described in the January, 
1987, issue of BYTE The MicroWay ver· 
sion adds a number of important features 
including automatic calibration, software 
for many more PAL types and the ability 
to blow security fuses. ZAP·A· PAL works 
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CIARCIA'S CIRCUIT CELLAR 

Steve Ciarcia 

Build an Infrared 

Remote Controller 

A custom hand-held infrared transmitter and receiver 

In the last few years, I have 
installed a lot of automatic 
features in my home and 
the Circuit Cellar. Besides 
the sophisticated alarm 
system, computer-con

trolled wood stove, and perimeter lighting 
system (see "Living in a Sensible En
vironment" in the July 1985 BYTE), the 
Home Run Control System (HCS) has sig
nificantly increased the convenience of 
living in my house (see "Build the Home 
Run Control System" in the April through 
June 1985 BYTEs). I have the usual 
remote-controlled stereos, TVs, FM 
radios, etc., but it is the small things like 
lights that automatically go on and off as 
I walk through the house and a voice-syn
thesized central monitoring system that I 
can call and hear a verbal status report 
when I'm away that have forever erased 
any pleasure derived from a manually 
oriented existence. 

Just when I thought I had come to grips 
with electronic living, I ran into two new 
problems: automated living user interven
tion anarchy (ALUIA) and hand-held in
frared contro\\er overpopulation (HIROP) . 
Generally speaking, these are high-tech 
diseases common among gadget-happy 
technocrats and overzealous inventor
authors who are insane enough to try to 
install all their designs into one house. 

ALUIA is like gridlock. So many things 
are controlled within an environment that 
the only way to activate something is 

co11ti11ued 

Steve Ciarcia (pronounced ''see-ARE-see
ah '' )is an electronics engineer and com
puter consultant with experience in pro
cess control, digital design, nuclear in
strumentation, and product development. 
1he author of several books on elec
tronics, he can be reached at P.O Box 582, 
Glastonbury, CT 06033. 

through the control system (if you can 
remember which system is controlling 
what device at a particular time). Unless 
you physically intervene, the control se
quence will remain as set, and you must 
live with the consequences. Perhaps you 
have a timer controlling a series of out
side lights, but one night you want them 
on at different times. Do you reset the 
automatic timer to a new cycle, override 
the automatic system manually at each set
ting, or disconnect the automatic system? 
The problem with many automatic sys
tems is that they make little provision for 
unpredicted and unprogrammed user 
behavior. 

In the case of the HCS, I tried to pro
vide for such possibilities. Rather than just 
a timer that turns lights on and off, for ex
ample, the HCS can turn a light on in a 
room as long as it senses your presence 
via a motion detector connected to one of 
its hard-wired inputs. Such a control sys
tem adapts itself to your behavior-up to 

a certain point! It cannot control what it 
cannot sense, nor can it be expect.ed to ac
commodate all your wishes through 
passive sensors. If you want the stereo to 
go on when you walk into the room, it 
could be coordinated with the automatic 
lighting, but would you want it to come 
on even when you merely pass through the 
room? 

Some automatic control functions are 
more applicable to lighting than to stereo 
equipment. Is the only alternative manual 
control if the system is not fully auto
matic? Not if it is designed to allow in
dependent user input in addition to 
automatic control. 

This control gridlock comes about 
when you and the system have different 
ideas as to what should be happening. 
Sometimes the only alternative is to design 
a system with shared control-one that ex
ecutes a preprogrammed sequence but ac
commodates itself to selective manual in

cominued 

Photo 1: Enclosed IRCOMM transmitter and receiver units. 
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CIRCUIT CELLAR 

tervention . By allowing you a means to 
override or direct the activities of the con
trol system, the system retains the flexibili
ty of independent control in the absence 
of user directives and lessens its potential 
for becoming a frustrating obstacle as your 
needs change. 

Perhaps you want the stereo to automat
ically come on when you walk in the room 
any time between 5 and 6 p.m., but not 
at any other time unless you physically 
turn it on. You could easily program the 
HCS to use the motion sensor in the room 
to activate the stereo and lock out execu

tion of the order. except between 5 and 6 
p.m. But how do you manually turn the 
stereo on yet still advise the control system 
of your action? The system needs to know 
that the stereo should be ON, even if it 
has been turned on manually. Any well
designed control system like the HCS 
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periodically "refreshes" or retransmits the 
current status (ON or OFF) to all con
trolled devices, reducing concern about 
false activation/deactivation of the BSR 
X-10 remote-control modules by tran
sients. The best way to coordinate such 
automatic/manual control is to do every
thing through the control system. 

I don't expect you to run down to your 
Circuit Cellar and type a manual override 
every time you want to turn the stereo on. 
Since we are intending a direct and 
specific control action, "turn the stereo 
on," it only makes sense to use a direct 
input to the control system similar to a 
motion detector. A simple push button 
connected to one of the HCS inputs can 
turn on the stereo. When you press it, the 
control system is actually turning the 
stereo on, and it will coordinate this with 
its other functions. 

While ultimately successful, if you 
follow this tack, you will soon find that 
it falls short as an easily implementable 
procedure. The interest in using a BSR 
X-10 wireless remote-control device with 
the HCS in the first place was to eliminate 
the need for wires. The more convenient 
alternative would be a wireless remote
control device that communicates specific 
commands from you to the HCS or other 
computerized control system. A typical 
example of such a device is the infrared 
remote control used with most TV sets. 

This month's project is the design and 
construction of a custom hand-held in

frared transmitter and receiver, called the 
IRCOMM (see photo I). The transmitter 
circuit can be constructed as a small in
expensive hand-held controller or ex
panded to implement a 62-key wireless 
keyboard. The receiver is equally un
complicated and intended to provide a 
convenient link between the user and the 
home control system. 

An unfortunate side effect of creating 
the IRCOMM is that it adds one more IR 
remote-control unit to the pile you prob
ably have and contributes to HIROP, as 
I stated earlier. While not intended as the 
first of a two-part article, next month I will 
make amends for contributing to IR 
remotes on every table and chair with my 
own form of population control. 

Generally Speaking 
My primary consideration in the design 
of IRCOMM was to use it with the HCS. 
Therefore, hundreds of remote function 
keys and a 20-mile effective range were 
of little importance as design criteria. 
Much like remote controls for TVs or 
VCRs, the IRCOMM controller needed 
only to be short-range and command basic 
functions like "stereo system power ON," 
"surround sound system power ON," 
"projection TV ON," "mood lights ON,'' 
"entertainment system all power OFF," 
"room-to-room sound tracking GO,'' etc. 

When we speak of the functions that a 
remote controller performs, we are actual
ly describing what the device being con-

Consumer electronic 
devices use infrared 
signaling because of 
its low cost and 
limited interference 
with other remote
controlled appliances. 

trolled (a TV, for example) does as a result 
of your pressing a key on the remote. The 
remote control is nothing other than a 
wireless keyboard. When you press a key, 
a stream of data is transmitted either as 
an ultrasonic, radio-frequency, or infrared 
signal. Present-day consumer electronic 
devices primarily use infrared signaling 
because of its low cost and limited inter
ference with other remote-controlled ap
pliances (like accidentally turning on the 
TV in the next apartment). 

Infrared controllers generally use pulse 
position modulation (PPM) or pulse code 
modulation (PCM). The actual technique 
used is significant only to a person design
ing a receiver/decoder. 

In designing the IRCOMM, I tried to 
keep both my needs and the intelligence 

continued 
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F E D c B A In Out F E D c B A In Out 

0 0 0 0 0 0 0 EB A4 32 0 0 0 0 0 EBa A4 
1 0 0 0 0 0 1 E1 A4 33 0 0 0 0 1 E1a A4 
2 0 0 0 0 0 E2 A4 34 0 0 0 1 0 E2a A4 
3 0 0 0 0 1 . 1 E3 A4 3S 0 0 0 1 1 E3a A4 
4 0 0 0 0 0 E4 A4 36 0 0 0 0 E4a A4 
s 0 0 0 0 1 ES A4 37 0 0 0 1 ESa A4 
6 0 0 0 1 0 E6 A4 38 0 0 1 1 0 E6a A4 
7 0 0 0 1 1 1 E7 A4 39 0 0 1 1 1 E7a A4 
B 0 0 1 0 0 0 EB A1 40 0 1 0 0 0 EBa A1 
9 0 0 1 0 0 1 E1 A1 41 0 1 0 0 1 E1a A1 

10 0 0 1 0 1 0 E2 A1 42 0 1 0 1 0 E2a A1 
11 0 0 1 0 1 1 E3 A1 43 1 0 1 0 1 1 E3a A1 
12 0 0 1 1 0 0 E4 A1 44 1 0 1 1 0 0 E4a A1 
13 0 0 1 1 0 1 ES A1 4S 1 0 1 1 0 1 ESa A1 
14 0 0 1 1 1 0 E6 A1 46 1 0 1 1 1 0 E6a A1 
1S 0 0 1 1 1 1 E7 A1 47 1 0 1 1 1 1 E7a Al 
16 0 1 0 0 0 0 EB A3 4B 1 1 0 0 0 0 EBa A3 
17 0 1 0 0 0 1 E1 A3 49 1 1 0 0 0 1 Ela A3 
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20 0 1 0 1 0 0 E4 A3 S2 1 1 0 1 0 0 E4a A3 
21 0 0 1 0 1 ES A3 S3 1 0 1 0 1 ESa A3 
22 0 1 0 1 1 0 E6 A3 S4 0 1 1 0 E6a A3 
23 0 1 0 1 1 1 E7 A3 SS 0 1 1 1 E7a A3 
24 0 1 0 0 0 EB A2 S6 1 0 0 0 EBa A2 
2S 0 1 0 0 1 E1 A2 S7 1 0 0 1 E1a A2 
26 0 1 0 1 0 E2 A2 SB 1 0 1 0 E2a A2 
27 0 1 0 1 1 E3 A2 S9 1 0 1 1 E3a A2 
2B 0 1 0 0 E4 A2 60 1 1 0 0 E4a A2 
29 0 1 0 1 ES A2 61 1 1 0 1 ESa A2 
30 0 1 1 0 E6 A2 62(EOT) 1 1 0 E6a A2 
31 0 1 1 E7 A2 Not transmitted 1 1 E7a A2 

Figure 3: Codes generated by the MCJ4497 and the JRCOMM keypad. 
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of the BYTE readership in mind. What I 
am presenting should be considered as a 
model and a sample application of in
frared remote control and not as the only 
way to implement it. The usual article ap
proach to this subject is to buy off-the
shelf remote-control chip sets designed for 
the TV industry. Such an approach is 
valid, but it better serves the author than 
the user. TV remote-control chips are 
designed for a specific application, and 
their receivers are often bus or multiplexed 
output devices. Additional glue logic is 
frequently added to provide l-of-24 signal 
lines or 4- to 16-bit decoded outputs. 
Whatever the decoding technique em
ployed, the resulting receiver outputs must 
still be read through a parallel input port. 
Ever try to find a parallel input port on 
your IBM PC? 

The Circuit Cellar IRCOMM 
We aren't intending to use the IRCOMM 
to mimic a TV remote control, so why 
bother to spend the money or carry the 
overhead of decoding circuitry intended 
for TVs? A better alternative is to merely 
condition the incoming signal and allow 
the control computer to decode the signal. 
Motorola manufactures a pair of general
purpose CMOS IR remote-control chips, 
the MC14497 and the MC3373, that fit the 
bill exactly (see figure 1). 

Figure 2 is the schematic of the hand
held IRCOMM transmitter. As I have it 
shown, the MC14497 is hard-wired for use 
with up to 32 keys, AM modulation, and 
a logic 1 start bit. The MC14497 is a 
CMOS biphase PCM remote-control 
transmitter chip in an 18-pin package. In 
standby mode it draws a mere 10 micro
amperes and operates anywhere within a 
range of 4 to 10 volts. Transmission and 
internal timing are controlled with a 
500-kilohertz ceramic resonator. 

The basic configuration of the MC14497 
will support 32 keys (described as chan
nel 0 through channel 31). With two ad
ditional diodes and switches between pins 
3 to 6 and 3 to 5, the capacity can be in
creased to a maximum of 62 keys. Either 
option is far more than I needed. Perhaps 
more as a result of the plastic box I had 
on hand than any calculated requirement, 
I ended up with 9 keys (PBl-PB9) con
nected as shown . If you want more keys, 
simply add more push buttons at the cross 
points of the Ex and Ax lines. 

The IRCOMM has both infrared and 
visible outputs when it transmits. A two
transistor driver circuit simultaneously 
pulses visible LEDi and infrared LEDs, 
LED2 and LED3. The MC14497 transmits 
either in FSK (frequency-shift keying) or 
AM mode. We are restricted to AM trans
mission because of the receiver I used, so 
that is all I will address. 

Figure 3 shows the layout and hexadec
imal codes for the 9-key IRCOMM. Since 
I arbitrarily selected the matrix lines they 
do not correspond to channels 0, 1, 2, etc. 
(Since the receiver cares only which nine 
channels it has to identify-not that they 
be sequentially' ordered-keys can be 
placed anywhere in the matrix.) 

Figure 4 illustrates what the PCM 
coding looks like as it is transmitted. 
Biphase PCM is relatively easy to read 
once you get the hang of it. The most im
portant part in reading PCM is keeping 
track of the bit times and noticing at what 
point the 0-to-l or 1-to-O logic transition 
occurs during the bit time. If the pulse 
burst is sent/received during the first half 
bit time, the bit is a logic I. Conversely, , 
if the pulse occurs during the second half 
bit time, the bit is a logic 0. · 

When a key is pressed, the transmitter 
sends an AGC (automatic gain control) 
burst lasting a half bit time, a start bit 
(logic 1), and a 6-bit PCM data word. The 
purpose of the AGC pulse preceding the 
PCM data is to set up the AGC loop in 
the receiver in time for the start bit. The 
6 data bits are designated as A (least 
significant bit) through F (most significant 
bit) and are shifted in LSB first. While 
each bit is represented as a logic 0 or 1 
level pulse having a duration of 0.5 or 1 
millisecond, the actual output of the 
transmitter is a 41.66-kHz pulse burst for 
the duration of any logic 1 level. Only 
after the data is conditioned by the 
receiver will it appear as discrete logic 
levels. 

The IRCOMM repeatedly transmits the 

LSB 

START 

The fact that the 
coding is simplified 
allows some license 
to be taken with the 
receiver circuitry. 

same code as long as the key is pressed. 
When the key is released, a channel 62 
EOT (end of transmission) code is auto
matically sent. Channel 63 is not used . 

The IRCOMM Receiver 
As you can see, the IRCOMM chip trans
mits an easily recognizable and repeatable 
code. Many TV-style IR remote chips 
send the pulse burst once or send it once 
and repeatedly transmit the EOT signal. 
It is easy to read the code from the 
IRCOMM with an oscilloscope. Try 
reading your TV remote manually. 

The fact that the coding is simplified 
allows some license to be taken with the 
receiver circuitry. Rather than the expen
sive LSI hardware often required in pulse 
position coding, only the bit timing is rele
vant. To acquire this data, we merely con
vert the 41.66-kHz pulse bursts to TTL 
logic levels through an envelope detector 
and apply this signal to a computer that 
monitors the bit timing. I could decode the 
signal all in the hardware, but if the end 
result is still to connect it to a computer, 

continued 
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why not use the computer to decode the 
raw transmission in the first place? I never 
thought I'd be advocating a software solu
tion, but I support reality. 

The Motorola MC3373 wideband 
amplifier-detector chip is designed for use 
with infrared pulse-burst transmissions. 
The entire receiver circuit, shown in 
figure 5, is a two-chip envelope detector 
and TTL level shifter. An AC-coupled 
photodiode receives the infrared pulses 
from the IRCOMM transmitter and 
amplifies them. When an infrared signal 
of approximately 40 kHz is perceived, the 
output goes low. Ql inverts this signal and 
applies it to a series of 4049 CMOS in
verters that are capable of driving the 
LSTTL (low-power Schottky transistor
transistor logic) input load of the computer 
and lighting an additional visible LED so 
that you can see that data is being 
received . 

Decoding the PCM in Software 
As I mentioned earlier, my intended ap
plication of the IRCOMM was to add 
remote-control features to my home con
trol system by using it to trigger direct in
puts to the HCS. Of course, the HCS was 
not designed with facility for IR remote 
control, but it does have 16 parallel input 
lines that can be used to trigger events. To 
use the IRCOMM with the parallel input 
of the HCS, however, another computer 
must be interposed between them. This 
special-function computer translates the 
IRCOMM receiver's PCM output into 9 
(or 32 ifyou used that many keys) parallel 
signal lines that are attached to the HCS. 
I chose the BCC-52 computer/controller 
for this task (see "Build the BASIC-52 
Computer/Controller" in the August 1985 
BYTE). Figure .6a illustrates a block 
diagram of the connection. 

The BCC-52 is programmable in 
BASIC or 8051 assembly language. To 
achieve the processing speed necessary to 
analyze PCM bit times, we must use an 
assembly language routine. The flowchart 
of the conversion process is given in figure 
7, and a complete source listing of the 
necessary routine is provided in listing 1. 
[Editor's note: The source for 
LEDPCM.ASM is available on disk, in 
print, and on BJX; see the insert card 
following page 328. The listing is also 
available on BYTEnet; see page 4.] 

I used the BCC-52 because it was con
venient and cost-effective. Since it is bus
compatible with a variety of AID, display, 
and power-control peripherals that have 
also been presented as Circuit Cellar proj
ects, this suggests a far more powerful 
future application for the IRCOMM 
remote control. The IRCOMM and the 
computer that decodes the PCM signal are 

continued 

MAIN ROUTINE GET A VALID 
DRIVER CODE ROUTINE 

START START 

WAI T FOR 

TRANSITION 

DELAY 
AND TEST 
INPUT 

PUT CODE IN 

OLD CODE 

REGISTER 


EXI T TEST EVERY 
FOR 2mS TO 
INSURE THIS 
A 

READ PCM AGC BURST 

ENCODED-BIT 

ROUTINE 

START 

WA IT FOR 
START 

WAIT SOO,..S 

GET I NPUT- BIT 
VALUE 

CODE 

A 
ZERO-TO - ONE 

2SOµS 

AGAIN 

NO 

500µS 

WAS 
STAND-ALONE 

BIT 

ASSEMBL E 
BYTE 

E)(I T 

NO 

NO 

NO 

GET A VALI D 
CODE 

BIT VAL UE 
EQUALS VALUE 
OF FIRST INPUT 

SET BAD PCM 
COD ING 

EX IT 

Figure 7: Flowchart ofthe PCM data-receiver routine. 

FEBRUARY 1987 • B YT E 107 



CIRCUIT CELLAR 

separate, however. I chose to use the 
BCC-52 so that the complete flow 
diagram and source code could be 
presented as an example. It could just as 
easily be connected to an input bit on the 
parallel printer port of an IBM PC or 
other computer. If anyone implements the 
code for another computer, please upload 
the routine to my BBS at (203) 871-1988 
so that I might share it with other readers. 

The 100-byte PCM decoding routine is 
located at 4000 hexadecimal in an 
EPROM. The output of the IRCOMM re
ceiver is attached to the INTO input line 
of the BCC-52. 

There are two entry points to the 
decoder routine: 4000 and 4011 hexadec
imal. When you execute a CALL4000H, 
the software reads the incoming IR data 
but waits for a channel 62 EOT code 
before returning to BASIC. The code for 
the key that was pressed is in memory 
location IF hexadecimal. If you execute 
a CALL4011 H instead, the software 
returns immediately after it receives the 
first valid PCM signal. This code is stored 
in location 19 hexadecimal. A three-line 
BASIC program is all that is required to 
print the received code using either of 
these calls. 

Print the hexadecimal key pressed code 
after the EOT is received : 

10 CALL4000H 
20 PHO. DBY(1 FH) 
30 GOTO 10 

Print the hexadecimal key pressed code as 
it is received: 

10 CALL4011 H 
20 PHO. DBY(19H) 
30 GOTO 	10 

Of course, it would hardly be worth 
your time to consider dedicating a whole 
computer like the BCC-52 just to scan one 
input bit. A far superior way of connect
ing the IRCOMM is to use the PCM data 
to trigger an interrupt on the BCC-52. 
This is accomplished by inverting the 
PCM data and connecting this signal to 
the INTI input in addition to the connec
tion already made. When the IRCOMM 
key is pressed, the AGC pulse will trig
ger an interrupt and call the decoder 
routine. Using the interrupt goto (0NEX1) 
and the GET command, the keyboard can 
be scanned on the fly without waiting at 
an INPUT statement, and fast BASIC pro
grams with input provided either through 
the keyboard or IRCOMM can be writ
ten. The following BASIC program dem
onstrates the · combined use of the 
IRCOMM and the keyboard. It prints any 
key pressed, either on the keyboard or the 
terminal, as it's entered: 

Listing 1: Assembly language listing for the PCM data-decoder routine. 

LEDPCM - PCM DATA DECODER ROUTINE FOR READING IR LED 

CODES USING A BCC-52 COMPUTER/CONTROLLER 

- WRITTEN BY WILLIAM D. CURLEW 


COPYRIGHT CIARCIA'S CIRCUIT CELLAR 1986 

READ THE SERIAL IR RECEIVER INPUT. REMEMBER THE LAST CODE 
UNTIL AN END CODE (DECIMAL 62) IS RECEIVED. RETURN THE 
REMEMBERED CODE IN REGISTER 1FH. A RETURNED CODE OF 63 
DECIMAL MEANS AN END CODE WAS THE FIRST THING DETECTED. 

ASSUMES AMPLITUDE MODULATION MODE IS BEING USED. 

ORG 4000H 
LEDPCM EQU $ 

MOV OLDCODE,#INVALID SET UP OLD CODE AS 63 
CODELOOP 	 EQU $ 

CALL GETCODE GET A CODE 
MOV A,CODE PUT CODE IN A REG 
CJNE A,#ENDCODE,STORE IF NOT END CODE, STORE & WAIT 
RET RETURN TO CALLER 

STORE 	 EQU $ 
MOV OLDCODE,CODE SAVE CODE AS OLDCODE 
JMP CODELOOP AND WAIT FOR THE NEXT CODE 

END OF CODE LOOP ROUTINE 

THIS ROUTINE RECEIVES THE NEXT VALID CODE. 

INVALID CODE GROUPS ARE IGNORED 
. 

GETCODE 	 EQU $ 
WAITAGC 	 EQU $ WAIT FOR AGC BURST 

CALL SAMPLE ; GET THE VALUE AT THE INPUT PORT 
CJNE A,#ZERO,WAITAGC ; WAIT UNTIL IT IS A 0 

ONEWAIT 	 EQU $ 
CALL SAMPLE GET ANOTHER VALUE 
CJNE A,#ONE,ONEWAIT IF NOT ONE, WAIT FOR A 
MOV B,#1 SET DELAY TO 250 US 
CALL WAIT AND WAIT FOR THAT TIME 
CALL SAMPLE RE-TEST INPUT BIT 
CJNE A,#ONE,WAITAGC IF NOT 1, FALSE AGC BURST. 
MOV B,#3 SET UP FOR 3 * 500 US 

AFTERAGC 	 EQU $ 
PUSH B SAVE ON STACK 
MOV B,#2 SET DELAY TO 500 US 
CALL WAIT AND WAIT FOR THAT TIME 
CALL SAMPLE CHECK INPUT VALUE 
POP B ; RECOVER COUNT VALUE 
CJNE A,#ZERO,WAITAGC ; IF 1, FALSE WAIT AFTER AGC 
DJNZ B,AFTERAGC ; CHECK IF DONE WITH WAIT 

RECEIVE START BIT . 
STARTBIT 	 EQU $ 

CALL SAMPLE ; GET INPUT BIT 
CJNE A,#ONE,STARTBIT ; IF NOT 1, TRY AGAIN 
MOV B,#1 SET DELAY TO 250 US 
CALL WAIT AND WAIT FOR THAT TIME 
CALL READBIT DO PCM BIT INPUT 
JC WAITAGC IF INVALID PCM , START OVER 
MOVA. IN1 GET BIT VALUE 
CJNE A,#ONE,WAITAGC IF NOT 1, BAD START BIT 

READ CODE BITS 

108 B Y T E • FEBRUARY 1987 



CIRCUIT CELLAR 

READCODE 	 EQU $ 
MOV CODE,#00 
MOV B,#6 

READLOOP EQU $ 
PUSH B 
MOV B,#2 
CALL WAIT 
CALL READBIT 
JC BADCODE 
CLR C 
MOV A, IN1 
CJNE A,#ZERO,LOAD1 
JMP ROTATE 

LOAD1 EQU $ 
SETS C 

ROTATE EQU $ 
MOV A,CODE 
RRC A 
MOV CODE.A 
POP B 
DJNZ B,READLOOP 
RR A 
RR A 
MOV CODE.A 
CLR C 
JMP CODEEND 

BADCODE EQU $ 
POP B 
SETB C 

CODEEND EQU $ 
RET 

END OF CODEEND ROUTINE 

RESET CODE BYTE 
DO 6 BIT INPUTS 

SAVE B VALUE 
WAIT 500 	 US 
AND WAIT 	 FOR THAT TIME 
GET PCM BIT VALUE 
IF INVALID PCM, THROW AWAY CODE 
CLEAR CARRY FLAG 
GET PCM BIT VALUE 
IF BIT=1 THEN DO 1 
ELSE JUST ROTATE 

SET CARRY FLAG 

GET CODE BYTE 
ROTATE XTER RIGHT THROUGH CARRY 
STORE IN CODE REG 
RECOVER BIT COUNT 
IF NOT ALL BITS, DO 
ROTATE TWO MORE 
BITS RIGHT 
STORE IN CODE REG 
CLEAR CARRY FLAG 
AND EXIT 

AGAIN 


RECOVER B REG FROM STACK 
BAD CODE INDICATOR 

RETURN TO CALLER 

THIS ROUTINE RECEIVES A VALID PCM BIT 
CARRY IS SET IF THE PCM ENCODING IS NOT VALID . 

Kt:ADB IT 	 EQU $ 
CALL SAMPLE 
MOV IN1 ,A 
MOV B,#2 
CALL WAIT 
CALL SAMPLE 
CJNE A,IN1,GOODPCM 

BADPCM EQU $ 
SETS C 
JMP READEND 

GOODPCM EQU $ 
CLR C 

READEND EQU $ 
RET 

END OF READBIT ROUTINE 

THIS ROUTINE SAMPLES THE 

' SAMPLE 	 EQU $ 
MOV A, INPORT 
ANL A,#ONE 
RET 

END OF SAMPLE ROUTINE 

GET INPUT VALUE 
STORE IN IN1 REG 
WAIT ANOTHER 500 US 
AND WAIT FOR THAT TIME 
GET ANOTHER SAMPLE 
IF 2 INPUTS <>, GOOD PCM CODE 

SET CARRY FLAG (BAD PCM)
AND EXIT 

CLEAR CARRY FLAG 

RETURN TO CALLER 

INPUT BIT 

READ BYTE AT PORT 
MASK OFF 	 OUR BIT 
AND RETURN T 0 CALLER 

colltinued 

10 ONEX1 40 
20 A=GET : IF A<>O THEN 

PRINT A 
30 GOTO 10 
40 PRINT"IRCOMM INTERRUPT 

RECEIVED" : GOSUB 100 
50 PRINT"INTERRUPT 

PROCESSED" 
60 RETI 

100 CALL4000H 
110 PHO. DBY(1 FH) 
120 RETURN 

Extending the Capabilities 
With most infrared remotes, the range is 
limited to about 25 to 30 feet. Extending 
the range beyond that involves more 
powerful transmitters and more sensitive 
receivers. While I was considering doing 
just that, I came across a Radio Shack 
product called the Video Remote Control 
Extender that seems to adequately solve 
the problem. 

The Extender (catalog number 15-1289) 
is an IR repeater. As shown in figure 6b, 
it consists of an infrared receiver, 
amplifier, and transmitter. One end, 
located in a room where you might also 
use the IRCOMM, is the receiver and the 
amplifier. At the other end is a splitter box 
with an attached infrared LED. The split
ter is connected to the receiver with anten
na wire. When a pulse burst is received, 
it is amplified and conveyed through the 
antenna wire to the splitter box where it 
is retransmitted via that IRLED. It is easy 
to visualize the HCS mounted in the Cir
cuit Cellar with the IRCOMM and 
BCC-52 next to it. The Extender would 
be upstairs in the entertainment room. 

More than one Extender can be used (I 
have three on the IRCOMM). Since their 
outputs are IRLEDs aimed at the IR
COMM receiver, Extenders from other 
rooms can also be used with their IRLEDs 
mounted next to each other all aimed at 
the IRCOMM. 

In Conclusion 
I'm becoming as dependent now on the 
IRCOMM 	 as I am on my automatic 
lighting. With it, the entertainment room 
comes alive in a programmed and order
ly manner. Without it and the HCS, I 
bump into cold, dark walls of a house 
bathed in utter silence. 

Indeed, I've solved the problem of coor
dinating the control of the multitude of 
electronic 	 boxes in the entertainment 
room, but I've created an overabundance 
of IR remotes. The result is that I've 
created a terminal condition of HIROP. 

Next month we'll throw away the 
IRCOMM and the rest of your remotes 
and replace them with a single Circuit 
Cellar IR Master. The IR Master is a 

conrin11ed 
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MicroCom Systems 

OUTSTANDING 
SOFTWARE 

For IBM PC's and Compatibles 

1 s3so PER s300 PER 
DISK DISK

I SMALL QUANTITIES FOR TEN OR MORE 

I 
 S1 OFF 5 DISKS OR MORE wmi TfftS COUPON 


I O CAD 1 - Altamira, a four color object 
oriented drawing program. Color gr. req'd. 

IO COMM 3 - Compression/decompression 
and archival utilities for telecommunications. 

I 0 DATABASE 1,2 - (2 disks) PC-File Ill,I Version 4, a user friendly database system.
0 DATABASE 3 - The pBASE relationalI database manager with query language. 

I O EDUCATION 1 - Interactive DOS tutorial for 
new PC users. Makes learning DOS painless. 

I O GAMES 1 - Chess, 3-D Packman, Kong, 
Spacewar, JanitJoe, and more. Color gr. req'd. 

I O GAMES 2 - Qubert, Pango, Centipede , I Monopoly , Zoarre, and more. Color gr. req'd. 
O GAMES 3 - Blackjack (you set rules), Arm

I Chair QB, and Empire (war game). 
O GAMES 4 - Castle. Star Trek, and the 

original Collossal Caves ADVENTURE. 
O GAMES 5 - The HACK adventure game 

from the universities. Like Rogue.
0 GAMES 6 - Pinball, Othello, Dragons, 

Sopwith (fly one), and more. Color gr. req'd. 
O GAMES 7 - Round42 (16 color graphics), 

Backgammon and more. Color gr. req'd. 
0 LANGUAGE 2 - The re·nowned SMALL-C 

compiler and a C interpreter! 
O LANGUAGE 5 - Turbo Pascal interactive 

debugger, pop-up help, formatters, etc. 
O LANGUAGE 7 - Pascal interpreter/compiler. 

Great for learning Pascall 
O MUSIC 1 - Many clever tunes, and an 

excellent color graphics music editor. 
0 ORGANIZER 1 - DeskMate, a Sidekick 

clone, and the Judy calendar program.
0 ORGANIZER 3 - The PC-Outline windowing 

outline editor /thought organizer. 
0 PICTURES 2 - High res digitized graphics 

pictures. Color graphics required. 
O PINUP 2 - Provocative high res digitized 

graphics pinups. Color graphics required. 
O PRINTER 1 - Font and sideways utilities, ~ 

spoolers. banner makers. and more 
O UTILITIES 1 - A collection of invaluable 

general purpose DOS utilities. A mustl 
0 UTILITIES 2 - More invaluable DOS utilities. 

Too many to list here! 
O UTILITIES 3 - A comprehensive set of 

debugging and diagnostic utilities. 
O WORD 1 - PC Write 2.6, a powerful and 

complete word processing system. 
O WORD 3 - The PC Style writing analysis 

program and FOG complexity index finder. 
- NEW RELEASES 

O BUSINESS 1 - EZ-Forms business form 
generation, completion, and printing program. 

O CAD 2 - An advanced 2D/3D drafting 
program. 640k required. Color gr. req'd.

I 0 COMM 1,2 - (2 disks) Version 2.2 of the 
ever-popular QMODEM communications prog. 

I 0 COMM 4,5,6,7 - (4 disks) Latest RBBSI Bulletin Board System 14.10. 
lIJ COMM 8,9 - (2 disks) PROCOMM 2.4, anI exc. modem program with terminal emulation. 

10 INFO 1,2 - (2 disks) Cooking recipes data
base with keyword/ingredient retrieval prog.

I O LANGUAGE 1 - PDProlog 19v. 5th 
generation language for artificial intelligence. 

I 0 LANGUAGE 3 - A86. a full featuredI 8086/8088 macro assembler. 
0 LANGUAGE 8 - Xlisp 1.7. the standard forI Artificial Intelligence programming languages. 

I 0 LANGUAGE 9 - The ICON string and 
structure oriented programming language. 

I 0 MUSIC 2,3 - (2 disks) PianoMan Ver 3.0 
polyphonic music recording & playback prog. 

I O WORD 4 - The Speller spell-checkingI program. Includes customizable dictionary. 
Catalog available, add $2. 3.5" format add $1/dlsk. 

I 
I Cost of Items 


CA Res 7% Tax -------,........,-,--,--"7"C"

Ship/Handling Domestic: $ 1,IF0<e!Qn $,§. 

1' ~	 _osed MlcroCom SystemsD 
- (415) 325-6500 • 

0. Box 51657, Palo Alto, CA 943031-------- A 

CIRCUIT CELLAR 

THIS ROUTINE DELAYS 250 MICROSECONDS FOR EACH 

COUNT IN THE B REGISTER 
. 

WAIT 

DELAY250 

LOOP250 

EQU $ 
PUSH B 
EQU $ 
MOV B,#DELAYCNT 
EQU $ 
DJNZ B,LOOP250 
POP B 
DJNZ B,WAIT 
RET 

END OF WAIT ROUTINE 

SYSTEM EQUATES 

REGISTER 	 ALIASES 

IN1 EQU 18H 
CODE EQU 19H 
OLDCODE EQU 1FH . 

; CONSTANTS . 

ZERO EQU 0 
ONE EQU 4 
DELAYCNT EQU 111 
ENDCODE EQU 62 
INVALID EQU 63 . 

; HARDWARE PORTS 

IN PORT 	 EQU P3 

END OF GLOBAL EQUATES 

END OF LEDPCM PROGRAM 

ZZZZ 	 EQU $ 
END 

trainable remote controller that has the 
capacity to retain the command functions 
of up to 16 (yes, 16!) independent IR 
remotes. It uses a scrolling LCD to in
dicate command function and control 
device. A single execute ("DO IT") key 
is the only command button . 

Circuit Cellar Feedback 
This month's feedback begins on page 
60 . • 

Special thanks to Bill Curlew for his soft
ware expertise. 

The MCl4497, MC3373, and various other 
components are available from JDR 
Microdevices, 1224 South Bascom Ave., 
San Jose, CA 95128, (800) 538-5000. Call 
for price and availability. 

The BCC-52 Computer/Controller is 
available from Micromint Inc. , 4 Park St. , 
liemon, CT 06066, for $199 plus shipping. 
To order, call (800) 635-3355; for infor
mation, call (203) 871-6170. 

SAVE B REG COUNT 

LOAD WITH DELAY COUNT VALUE 

BURN UP CYCLES 

RECOVER COUNTS 

IF NOT DONE, WAIT MORE 

RETURN TO CALLER 


FIRST HALF PCM INPUT 

CURRENT CODE 

LAST CODE READ 


ZERO BIT VALUE 
PORT 3, BIT 2 MASK VALUE 
250 US CONSTANT 
END CODE FROM TRANSMITTER 
INVALID CODE SETTING 

' ; MEMORY MAPPED INPUT PORT 

There is an on-line Circuit Cellar bulletin board 
system that supports past and present projects. 
You are invited to call and exchange ideas and 
comments with other Circuit Cellar supporters. 
The 300/1200/2400-bps BBS is on-line 24 hours 
a day at (203) 871-1988. 

Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past ar
ticles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. Box 
400, Hightstown, NJ 08250. 

Ciarcia's Circuit Cellar, J!blume I covers ar
ticles in BYTE from September 1977 through 
November 1978. Volume ll covers December 
1978 through June 1980. J!blume III covers July 
1980 through December 1981. Volume W covers 
January 1982 through June 1983. J!blume V 
covers July 1983 through December 1984. 

To be included on the Circuit Cellar mail
ing list and receive periodic project updates 
and support materials, please circle 100 on 
the Reader Service inquiry card at the back 
of the magazine. 
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CALL TOLL FREE 1•800•528•1054
:;:\·'j~ 

3510. 3550 . ... . . . .. . . ... . ... . . . ..5729 
8810, 8850 .... ...... ... ... .. ...51045 
P5 . ... .. .... . .. ... .. .. ... ...... 5959 
P6. .. .. .... . .. ..... .. .. 5429 
P7. .5809 

IAll Printer 9~~~~ " " . c.it I 
Panasonic 1080 I .. .5195 
10911 ... 5259 
1092.. 5295 
1592 .. . .. .. ......... .... .. 5409 
3131 ... ... .. ..5245 
3151 . ..5385 

STAR M ICRONICS 
All Printer Models ..... . . • . Call 

Toshiba 321 Parallel & Serial . . . . . . 5455 
341E Parallel. .. .. .. 5889 
351 Modelll .... .. ........ .....51045 
P351 Parallel & Serial . . . . •••.. . • ... 51129 
Laser Printer . • ••.. •.•..•••• . _ • . . . . Call 

DISKETTES 
Maxell M2S (01y 100) ...... . ..... . . 585 
SonyMD/2(0ty 100) . • , .......... .585 

TRAINING 
Flight Simulator .... . . . . . .. • , .. . ....528 
PCLogo .... .. .. . .. .... 575 
Typing Instructor .. •• . , , ••• , , ••• • , , . 527 
Typing Tu1or Ill .. ... . .. . ...... . .. .. . 527 
MS Learning DOS .. ..... . ....... , .. 528 

LANGUAGES 
C Compiler (Microsoft) . . . . 52411 
Fortran Compiler (Microsoft) . . . . .. S19S 
Lattice C Compiler . . . . . . . . . . . . . 5238 
MacroAsserrbler(Microsofl) ..... .. ..584 
Pascal Compiler(Microsoft). . . . .. S 166 
OuickBasic2.. .. .. .. .. .. .. . . .. .555 
Turbo Pascal w/8007 & BCD . . .... .555 
Turbo Database Tool Box •• ..• • . , .• ..538 
Turbo Prolog .. . .... , , •• , , . . . . ... . . 554 

PROJECT MANAGEMENT 
Harvardbtal Project Manager. .$262 
Microsoft Project . . .. . S 219 
Super Project Plus . . . .. . ....... . . . .. Call 
Timeline 2.0. . . . . . . . ..... .5205 

COMMUNICATIONS 
CompuSe1W Starter Kit ... . . . . . .. . . . $19 
Crosstalk XVI .588 
MS Access . .. .. .. .. .. .. .. .. . .. .5139 
Mirror . .. .... . .. . .. . .. .. 533 
Remote ..... .. 588 
Sma_rtcom II . . . . . . . . . . . . . . . ... $82 

All Monitors . ...... . ...... •. • . .. . . Call 

MODEMS 
Anchor Automation 
Signalman Express .. . . . ••• , ••.. , . $ 1 85 
Practical Peripherals 
Practical 1200 Baud . . ..... .... 5124 

IAll Modems~~~~~- ••.... Call I 
Prometheus All Models .... . .. .....Call 
US Robotics Courier2400 . . .. . . . 5349 
Password 1200 . .5185 
Microlink 2400 .. . .. .. ........ .... 5349 
Ventel.......... . .. . ... .. .... Call 

DISK DRIVES 
Io mega Barnounr 1omog ....... .511115 
Bomoum <!O meg .... ... .........S 15115 
Bomoulll • O mev . .. ............$2325 

I 2om9'0! .~~~~r~....5385 I 
SOFTWARE 

IBM PC and 100% Compatibles 

INTEGRATIVE SOFTWARE 
Enable1.1 ... . ........ .. ...... . .. $319 
Framework II •• , .... , . .• , , ...... .. .Call 
Smart Software System . . • •... . .. . . $389 
Symphony. . . • • Call 
Ability . . . ... .... ........ .... 555 

GRAPHICS 
ChartmaS1er ...Call 
Diagram Ma~· ter . . ....••...•• . . Call 
Energraphics 2.0 .. . . . .. .... • . . . .. 5269 
In-A-Vision . .. .. .............. . . . 5249 
Microsoft Buss Mouse6.0 . .. . .. . . . . $106 
Microsoft Chart . . . . .. . . S 164 
Microsoft Serial Mouse6.0 . . . . . S 119 
Newsroom . . . . .... . ... .$31 
PC Buss Plus Mouse 

w/Paint Plus. .5115 
PC Mousew/D' Halo II . • .. .599 
Click Art Personal Publisher . . . $99 
PC Mouse w/Dr. Halo 11 . . . $99 
PC Paintw/Mouse .. .. , • , ..... , • .5115 
Printmaster . . . • • . $29 
Sign master . • • • . . . . . . . . . • • • . • . . .Call 
Tl.l'"bo Graphix Tool Box . ..•. , • • • . • .. $38 

WORD PROCESSORS 
Leading Edge W:>rd Processor . . . . 542 
LeadingEdgeW/Pw/Spell& Mail .572 
Lightening . • , ••. , ........ . ... .. $55 
MicrosoftWord3.1 .. .. .. ... .. ... .5249 
MultimateAdvantage ... . . Call 
Wordstarw/Tutor. . . .. $182 
Wordstar Pro Pack. .. . ..... . .....5233 
PFS: Professional Write. . .. . . Call 

Watl Perfect (Ver.42)$199 
Wordstar 2000 +2.0 $278 

SPREADSHEETS 
Lotus 1 ·2·3 . . . . Call 
Mulliplan . ....... .. ........ . .5108 
Spreadsheet Auditor 3.0 . . . $82 
VP Planner .. .. . ............ , .. •• . . 547 

I Supercalc 4 ..... . . . Call I 
MONEY MANAGEMENT 

Dolla rs &Sensew/Forcast . •• , , , ••• , .$94 
Tobias Managing Your Money . . . . Call 

COMPUTERS 

PC 1Drive256K . ...... .. .......51199 
XT 1Drive256K.. .... .. .51729 
XT 1 Drive 20 Meg 640K . . . 52169 
AT/68 ........... .. .. .. .. 52849 
AT/339 . .. ................. .54449 

rtl/11P/UZ
Portable 11-2 Drive . ....... , . .. .51849 

PANASONIC 
Business PwrlftOf 0...1 Ort.a.. .. . $979 
Sr. Partner Dual Drive ..... . . •. $1169 
Exec. Partner Dual Drive •. . . . .• $1699 
Other Models ................ . ..Call 

TOSHIBA 
T-1100....... . ... . ...... , .... $1299 
T·1100Plus .. . .. .. ..... . .... . ... Call 
T·3100 ... . . . .... . .... . ..... .. .. Call 

Zenith Computer Products 
SAVE Up to 50% 

All Models .. • .. .... . . .. . . Call 

PLOTTERS 
Epson Hi-BO . .. 

KEYBOARDS 
KeytronlcS5151 . . ••• 

COPIERS 

Canon 
((([¥1@))) 

..• .Call 

Canon PC-25 . • .. . • .. .. . .. .. .. .. ...511211 

UTILITIES 
MS Windows . .. .. ....555 
Copy II PC . .. .... 519 
1 DIRPlus . . ........ .. .. .. .. .. .... 546 
Fastback . . • , , . .584 
Norton Utilit ies 3.1 .$48 
Printworks . . . . . .. $36 
Sidekick . . .. . . 530 
Sidekick (Unprotected) . . . . 547 
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I~~~~~~.... .. $3551 
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Inquiry 70 for MS DOS Products. Inquiry 71 for all others. 
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Order Processing: 602-224-9345 Saturday 9-1 
2222 E. Indian School Rd. Order Line Hours: Mon-Fri 7-5:30 
Phoenix, Arizona 85016 Saturday 9-1 
602-954-6109 Order Processing Hours: Mon-Fri 10-3 

Product shipped in factory cartons with manufacturer's warranty. Please add $6.00 per order for UPS ground shipping on orders up to 10 lbs. Orders 10 lbs. 
and under you pay for ground service. receive air seJvice at no extra charge, Available on orders 11-30 lbs. S1 7 for air service. Prices & availability subject to 
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own latest model Sanyo 880 
Series computer from the 
keyboard up. It's fully IBM 
PC-compatible and, best-of 
all, it runs programs almost 
twice as fast as an IBM PC. 
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PROGRAMMING PROJECT 

Arch D. Robison 

Illinois Functional 
Programming: A Tutorial 
Construct functional programs with this public domain language 

DI
onventional computer lan
guages are direct descen
dants of machine lan
guage. You can trace the 
ancestry of features in 

nearly all computer languages to a ma
chine-level counterpart. Variables are 
equivalent to storage locations; GOID and 
IF statements mimic jump and branch ma
chine instructions. Though these ab
stractions of machine language free the 
programmer from machine-specific detail, 
they still force the programmer to work 
on the same word-at-a-time level as the 
machine. 

Functional programming, however, puts 
programming on new foundations. Func
tional programs have neither the control 
flow nor the variables of conventional 
languages. Instead, programs are direct
ly constructed from smaller programs. As 
a result, functional programming offers a 
new programming style with advantages 
that include modular construction, pro
gram verification, parallel processing, and 
optimization. 

I've written an interactive functional 
programmi.ng language called Illinois 
Functional Programming (IFP) that runs 
under MS-DOS and UNIX. You can write 
and edit IFP programs with a text editor 
such as PC-Write and execute the pro
grams interpretively. The IFP interpreter 
is reasonably compact and fast, and IFP 
programs execute about as quickly as their 
BASIC counterparts. Most of the IFP in
terpreter is based on John Backus's 
original functional programming paper. 
(The analogy of variables to GOTOs is 
from Backus.) The basic syntax is loose
ly borrowed from Niklaus Wirth's 
Modula-2. 

To run IFP on an MS-DOS-based sys
tem, you'll need at least 256K bytes of 
RAM. Extra memory for a RAM disk is 
convenient but not necesssary. You 'II also 

need three programs: the IFP interpreter 
(IFP.EXE), which I've placed in the 
public domain, a text editor, and a direc
tOry 1 ister. You must supply the text editor 
and directory 1 ister. I recommend PC
Write, which works with IFP under DOS 
2.0 and 3.0, and EDLIN, which works on
ly under DOS 3.0. All three programs 
must reside on one disk, and you must 
prepare another disk to hold your IFP 
functions. If you have enough memory, 
you'll find placing the interpreter, text 
editor, and directory lister in a RAM disk 
convenient. For more information on 
loading and running IFP, see the text box 
"Running IFP" on page 120. 

Structured Data Flow 
One of functional programming's advan
tages is that it gives you greater control 
of the flow of data. Let's look at the 
following Pascal program fragment, which 
computes the inner product oftwo vectors: 

S := O; 
for K:=1 to N do 

S := S + A[K]•B[K]; 

At first glance, it appears to be a simply 
structured p'rogram. The S : =0 assign
ment is followed by a for loop, which con
trols another assignment statement. Flow 
of program control into the latter assign
ment is strictly regulated by the for loop. 

Appearances can be deceiving, 
however. Figure I shows the data flow for 
the same program fragment. The arrows 
show the various information transfers. 
Unlike the control flow, the data flow is 
not well structured. The statement con
trolled by the for loop can receive and 
send data around the for loop, thus break
ing the hierarchical structure. Further
more, · the variables S and K have more 
than one arrow going to them, which im
plies that their values are time-dependent. 

While this program example is trivial, 
a large program may have global vari
ables. Although keeping variables local to 
procedures eliminates some of the prob
lem, variables are still required to com
municate between procedures. Just to 
understand such large program listings, 
you must sort out variable interactions and 
dependencies. 

A variable is to data flow what GOTO 
is to control flow. Just as GOTO allows 
control to go anywhere, a variable allows 
data to go anywhere. You can, of course, 
use scope rules to limit variable interac
tions, but doing so is merely the same as 
restricting the scope of a GOTO. The more 
powerful solution is structured data flow. 
Just as a GOTO can be replaced by a con
trol structure such as IF...THEN ... 
ELSE or WHILE ... DO, a variable can 
be replaced by a data-flow structure. 

Learning the IFP Language 
Semantics for IFP are almost identical to 
Backus's Functional Programming, 
though the syntax is quite different. The 
IFP syntax reads from left to right and is 
blockcstructured in a manner similar to 
Pascal. Though the notation is wordy for 
small programs, it makes large programs 
easier to read by encouraging an indented 
style. 

The IFP language consists of objects, 
functions, and program-forming opera
tions (PFOs). Objects are the data struc
tures of IFP. Functions and PFOs corre
spond to procedures and control structures 
of conventional languages; however, the 

continued 
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meanings of functions and PFOs differ 
radically from their conventional counter
parts. 

Objects 
Objects in IFP are either atoms, se
quences, or bottom. The latter represents 
an undefined value (e.g., the result of divi
sion by 0) and is written as a question 
mark (?). Atoms are numbers, strings, or 
Boolean values. A string must be sur
rounded by quotation marks if it looks like 
another kind of atom or contains 
nonalphanumeric characters. Some sam
ple atoms and their types are shown in 
table I. 

Sequences are lists of zero or more ob
jects surrounded by angle brackets. Below 
are some typical sequences. 

<a,b,c> 
<123456> 
<> 
< < 123> <apple banana> t> 

Either commas or spaces can be used to 
separate the elements of a sequence. A se
quence with no elements is simply called 

empty. The elements of a sequence can be 
any object and do not have to be of the 
same type. Sequences can contain other 
sequences as elements, so complex data 
structures can be expressed. Also, IFP se
quences are bottom-preserving; that is, 
any sequence containing ? is itself equal 
to?; the sequence <a,b,?,d> is equal to 
?, for example. 

Functions 
In IFP, a function is applied to an object 
to yield another object. The application 
of function f to object x is written as x : 
f. In other words, x is the input to f For 
example, the application of the cosine 
function to the number 0 is written as 0 
: cos. To evaluate this statement on the 
IFP interpreter, we would enter show 0 
: cos;, and the interpreter would answer 
I. The command show indicates that we 
wish to evaluate an application; the semi
colon marks the end of the function. 

The IFP interpreter distinguishes two 
kinds of functions: primitive functions and 
defined functions. Primitive functions are 
built into the IFP interpreter; defined 
functions are created by the user. All func

lor K:= 1 to N do 

Figure 1: 1he data flow of this inner product program written in Pascal is not 
well structured. 1he statement controlled by the for loop can break the 
hierarchical structure by sending and receiving data around the for loop 
statement. Compare with the data flow in figure 3. 

Table 1: An IFP atom can be a number, a string, or a Boolean value. If a 
string looks like another atom or contains nonalphanumeric characters, it 
must be enclosed in quotation marks. 

IFP Atoms Type 

banana 
"The cat in the hat" 
'hello world' 
7 
3.1415 
1e6 
"1.414" 

"t" 

string 
string (double quotes) 
string (single quotes) 
number 
number 
number (million) 
string 
Boolean true 
Boolean false 
string 

tions can be used in the same manner; 
neither primitive nor defined functions are 
privileged in any way. 

Organization 
IFP functions are stored in a tree struc
ture analogous to the way in which MS
DOS files are stored. Each node of the 
tree is either a directory or a function, 
which is saved as a file . A function is 
referenced by its path, which is a sequence 
of names separated by slashes. On MS
DOS systems, the interpreter truncates 
each name to eight characters and converts 
all letters to uppercase. Paths follow MS
DOS file-path conventions, except that the 
separator is a forward slash (/), not a 
backslash ( \). The use of a forward 
slash is the result of developing IFP on 
UNIX systems, which use a forward slash 
as the path separator. f"aths may also con
tain two periods ( .. ) to indicate a move up 
to the parent directory. Relative paths do 
not begin with a slash , indicating that the 
path starts at the current directory. Within 
function definitions, the current directory 
is the directory in which the function is 
defined-that is, saved to disk. 

When you use a function from another 
directory frequently, you don't want to 
have to spell out the entire path every time. 
To avoid this, you can import a function 
into a directory from another directory. To 
import functions into the current directory, 
you can create an import file in the direc
tory that is to receive the function. The 
file must be called %IMPORT, and it 
must contain declarations of the form 
FROM directory IM PORT function1, 
function 2, , function ". In the exam
ple, directory is actually the directory 
path. For example, a typical import file 
might look like this: 

FROM /sys IMPORT distl, id, iota, 
length, t1; 

After using IM PORT you can reference 
any imported function as though it were 
defined in the directory-you only have to 
write the function name and not the en
tire path. 

Primitive Functions 
Primitive functions (those built into the 
IFP interpreter) have paths like any other 
function, except that there is no source 
definition for the function. Most of these 
functions, such as +, or, cos, and =, are 
familiar to programmers. These functions 
behave the same as they do in most lan
guages. 

Functions always have a single input and 
output. However, either the input, output, 
or both can be a sequence of objects. For 
example, 2 +3 is written as < 2 3 > : +, 

continued 
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which gives the result 5. 
Structural functions, another kind of 

primitive function, reorganize structures. 
For example, the function cat catenates 
several sequences;< <ab> <p> <x 
y z> >:cat results in <ab px y z>. 
Another structural function is reverse, 
which reverses a sequence; < 2 4 6 8 > 

Table 2: 1he IFP structual functions assemble, reorganize, and select data. 
Logical functions return Boolean values. 1he IFP arithmetic functions work 
the same as those used in conventional languages. 

IFP PRIMITIVE FUNCTIONS 

Structural Functions 

: reverse results in < 8 6 4 2 > . 
Some primitive IFP functions are 

subsets of other primitives. For example, 
the sum function adds any sequence of 
numbers, while the + function adds a se
quence of exactly two elements. Having 
both makes functions easier to read
providing you choose the function that 
best represents your intent. Table 2 lists 
the commonly used IFP primitive func
tions. 

Program-Forming Operations 
User-defined functions combine primitive 
and other user-defined functions. In con
ventional languages, function~\;ue com
bined by storing intermediate'results in 
variables. In IFP, functions are combined 
by PFOs. Imagine functions as boxes with 
a single input and output (figure 2a). The 
PFOs assemble function boxes to form 
new function boxes. Each component 
function is a parameter to the PFO. Like 
its component functions, each PFO has a 
single input and output. Higher-level func
tions can be built from the constructed 
functions in the same manner. 

The output of a function can be con
nected to the input of another function 
with the composition PFO (figure 2b). 
Composition is written using a vertical 
bar; the composition off and g, for ex
ample, is f I g. Composition can be de
fined by the equality x : f I g = g(f(x)). 
Also, composition is associative, so 
parentheses are not necessary in expres
sions such as f I g I h. 

The construction PFO ties functions 
together in parallel (figure 2c). The con
struction of functions is written as a 
bracketed list of the functions; for exam
ple, the construction of functions f, g, and 
h is written as [f,g,h]. 

The output is a sequence, each element 
of which is respectively the result of ap
plying!, g, and h to the input. For exam
ple, < 12 4 > : [ +, - ,*, % ] yields < 16 8 
48 3 >. (The percent sign denotes 
division.) 

Together, composition and construction 
are sufficient to define many other useful 
functions. For example, the cotangent 
function may be defined as 

DEF cotan AS (cos,sin]IO/o ; 

Another interesting function is id (for 
identity), which simply copies its input to 
its output. The identity function permits 
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Appending 

X, <Y1.Y2... .y,> > : apndl - <X,y1,Y2... .y,> 

<<X1,X2,. Xm>,Y> : apndr - <X1 ,X2.. .Xm,Y> 


Distributing 

<X. <Y1.Y2.... y, > > : distl - < <X,y, > <X,y2 > . . . <X,y, > > 
< <X1,X2,. . .xm>.Y> : distr - < <x1.Y> <X2.Y> .. . <xm.Y> > 

Selecting sections of a sequence 

< <X,,X2, . .. Xm > ,K > : pick - XK 

<X1 ,X2, .. .Xm> : ti - <X2,X3, .. .Xm> 

<X1,X2, .. .Xm>: !Ir - <X1,X2, . . . Xm - 1> 

< <x,,x2, . . .xm> ,K> : takel - take first K elements from left end of X 

< <xi.x2, ... xm>.K> : taker - take " " right " 

< <X1-X2.. .xm>.K> : drop! - drop" .. left 

< <x, ,x2, ... xm> ,K> : dropr - drop " " right " 


Regrouping-input is a sequence of sequences 

<<abc> <123>> :trans- <<a1> <2b> <3c>> 
(transpose a matrix) 

<<ab> <p> <x y z> > : cat - <ab p x y z> 
(catenate sequences) 

Miscellaneous 

x: id - x 
n: iota - <1,2,. . . n> 

<X1,X2, .. .Xm> : length - m 

<X1,X2,. . .Xm> : reverse - <Xm,Xm_,,. .. X, > 


replication of the input when used in con
junction with construction. For example, 
you could write a function that squares its 
input: 

DEF Square AS [id,id]I•; 

Constant 
Not all PFOs have function parameters; 
some have object parameters. One such 
PFO is the constant PFO, which generates 
constant functions. Constant functions 
always return the same result when ap
plied to any object that is not? (bottom) . 
Constant functions are written as an ob
ject (the value to be returned) preceded 
by a pound sign (#). For example, X : 
#<cat in hat> will yield <cat in hat> 
for any value of X. 

The exception, of course, is that if the 
object is undefined, the output will also 
be undefined. This is another aspect of the 
bottom-preserving property, in which un
defined input always results in undefined 
output-in other words, garbage in, gar
bage out. 

Constant functions introduce constants 
into a calculation. For instance, a func
tion that takes the radius of a circle as in

put and outputs the area could be written 
as 

DEF CirArea AS 
(Square,#3.141592] I. *' 

Selector 
Selector functions return the nth element 
of a sequence where n is a positive integer. 
For example, <a b c d e > : 2 outputs 
b. There is also a corresponding set of 
select-from-right functions, written as nr. 
These select the nth element of a se
quence, counting from the right. For ex
ample, <apple banana cherry> : 1r 
outputs cherry. All selectors return ? if 
the argument has no nth element or is not 
a sequence. 

Apply to Each 
The apply-to-each PFO is a distributive 
form that applies a function to each ele
ment of a sequence. It is written as EACH 
fEND. For example,< <3 7> <8 5> 
< 2 9 > > : EACH * END multiplies 
each pair of numbers and results in < 21 
4018>. The function within EACH may 
be a more complex function; for example, 

continued 
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Arithmetic Functions 

Dyadic functions-input= <X.Y> 

+ - X+Y 
- - X-Y 
* - XxY 
% - X+Y 
div - greatest integer :s; X-;- Y 
mod - X mod Y 
power - X' 
min - min(X,Y) 
max - max(X,Y) 

Monadic math functions-input is real number 

exp, In, sqrt, sin, cos. tan, . arcsin, arccos, arctan 

Miscellaneous 

X: add1 - X+1 
X: sub1 - X-1 

<X1,X2, . . Xm> : sum I;x; 
X : minus - - X i 

Logical Functions 

Comparison-input = <X,Y> 

= - equal 

- = - not equal 

< - less 

< = - less or equal 

> = - greater or equal 

> - greater 


Boolean functions-A and Bare Boolean objects 

A:- - not A 
<A.B> : and - A 11 B 
<A.B> : or - Av B 
<A.B> : xor - Am B 
< b1 ,b2. ... bm >: all - every b, is true 
< b1 ,b2, . .. bm > · any - at least one b , is true 

Tests-input =X 

atom - X is an atom 
boolean - X is a Boolean atom 
numeric - X is a numeric atom 
null - sequence X is empty 

(a) (b) 

x -GJ- y x:f-y ~. fig 

(c) (d) (e) 

SEACHIEND 
IF p THEN g 
ELSE h . 

END 

Figure 2: &ch function has a single input and output (a). apply-to-each PFO (d) applies a function to each element of 
1he composition PFO (b) connects the output of one a sequence. 1he IF. .. THEN . .. ELSE PFO (e) lets you 
function to the input of another function. 1he construction apply conditional functions. 
PFO (c) ties functions in parallel to one another. 1he 

FEBRUARY 1987 • BYTE ll9 



IFP TUTORIAL 

Running IFP 


B efore invoking IFP, you should set 
two environment variables. Set the 

EDITOR variable to the name of your 
favorite editor. The default editor is PC

. Write (c:ed.exe) . Set the IFPDIR vari
able to the name of your favorite direc
tory listing program. Normally you can 
use the AUTOEXEC.BAT file to set these 

. variables. Below is a sample AUTO
EXEC.BAT file: 

set EDITOR = A:edlin.com 
set IFPDIR = A:sd2.com 

To start an IFP session, change your cur
rent working directory to a directory on 
the IFP functions disk. Then execute the 
program called ifp.exe. Your current 
working directory becomes your current 
working IFP module. There is no way to 
change your current working directory 
from within IFP; you must leave the in
terpreter and change directories from the 
command level of DOS. When IFP is 
ready, it will respond with the prompt 
ifp> . 

To end an IFP session, enter the com
mand exit at the prompt. All function 
definitions are kept in disk files, so you 
shouldn't.lose anything when you exit or 
if the computer crashes. 

To edit an IFP definition file, type the 
command ed name, where name is the 
name of the function to be edited. (Since 
all IFP reserved words are uppercase, it 
is a good practice to use lowercase or 
mixed cases for function names.) 

The function can be one that is local 
to the current working module or one that 
is imported into the current working 
module. If the function name is neither 
defined locally nor imported, then it is 
assumed to be a new local function. The 
proper syntax of a function definition file 
is DEF name AS f;. Definitions are in 
free format; 1 ine breaks are treated as 
spaces. As in Pascal, matching pairs of 
(* and *) are utilized to delimit 
comments. 

Do not switch to another file from 
within the editor. You must always exit 
the editor to return to the IFP command 
interpreter first and then edit the next file . 
Otherwise, the interpreter won't know 
that its internal copy of a function is 
invalid. 

To apply an 
statement 

IFP function, type the 

show object : function; 

The interpreter evaluates the result of ap
plying the function to the object. The 
result is then printed at the terminal. 

To list your functions, type dir at the 
prompt. The directory listing program 
specified by IFPDIR will be invoked. My 
directory lister won't work unless I type 
a trailing slash (dir/). I have not tried any 
other directory listing program. 

To delete a function, type del f at the 
prompt. The function definition file 
(along with the memory copy) will be 
deleted. Wildcards are not permitted in 
the function name. Do not try to delete 
files with extensions (such as .bak) from 
within IFP; since filenames are truncated 
to eight characters, IFP may delete the 
wrong file. · 

Tracing Functions 

Currently, IFP has a simple program 

trace mechanism. To trace a function, at 

the prompt type trace on f1, f2, ... fn ;, 

where the f is the function to be traced. 

Whenever a traced function is invoked, 

its argument and result are shown. Also, 

the argument .and result of all called func

tions are shown. To stop tracing func

tions, at the prompt type trace off f1, 

f2, . . .fn;. 

When tracing, the interpreter uses 
ellipses to abbreviate functions. You can 
set the depth at which ellipses occur by 
typing depth n, where n is a non
negative integer. The default depth is 2. 

There is also a functional form for 
creating trace functions. Its form is @ 
string. 

The function always returns its argu
ment unchanged, and it prints string: 
followed by its argument. For example, 
<123>: EACH @banana END will 
print the following messages: 

banana: 1 
banana: 2 
banana: 3 

This tracing form is for debugging 
only, since it creates a side effect-the 
message. 

you can square a sequence of numbers: 

<2 10 4 3 5>: EACH (id ,id1 \ •END, 

which yields <4 100 16 9 25> . In ef

fect, the EACH command chops the in

put sequence into separate objects, feeds 

each object to the parameter function, and 

assembles the corresponding outputs 

(figure 2d) . 


IF. . . THEN . . . ELSE 

The IF.. .THEN ... ELSE PFO lets you 

apply conditional functions. It is written 

as x: IF p THEN g ELSE h END. Inter 

preted, that function would read, "Ifp(x) 

is true, then evaluate g(x); ifp(x) is false, 

then evaluate h(x)" (figure 2e) . 


The level of nesting of conditional 
forms can be reduced by using ELSIF 
clauses. For example: 

IF P1 	 THEN f1 
ELSE 

IF P2 THEN f2 
ELSE 

IF p 3 THEN f3 

ELSE g 
END 

END 
END 

can be rewritten as 

If P1 THEN f1 

ELS IF P2 THEN f2 

ELS IF P3 THEN f3 
ELSE g 
END; 

The ELSE statement can never be 
omitted , however. If you want to pass the 
input straight through the ELSE state
ment, use ELSE id. For example, you can 
define the absolute value function as 

DEF 	Abs AS 
IF [id,#OJI < THEN minus 
ELSE id 
END; 

If the input is less than 0, then Abs takes 
the negative of the input; otherwise, the 
input is returned unchanged. 

Filter 
The filter PFO filters through elements of 
a sequence that meet a criterion. It is writ
ten as FILTER p END, where p is the 
criterion expressed as a Boolean function. 
For example, to filter a sequence for all 
pairs of equal elements, you could write 
<<aa> <Cd> <XX> <YY> <r 
g> > FILTER = END, which would 
result in< <a a> <Xx> <y y > >. 
The FILTER function is an IFP extension 
to Backus's Functional Programming. 
Though Fl LTER can be done in terms of 

continued 
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nks for all the 
cold pizza, • • gdiet 
a'nonnarjob. 

In IFP, the notion of 
correspondence is 
implemented directly 
as the structural 
function trans. 

other functions and PFOs, it occurs suf
ficiently often to merit its inclusion as a 
PFO. 

Right Insert 
The insert PFO is used to reduce a se
quence. It is written as < x1 ,x2, . . . 

xn> : INSERT f END. For example, IN 
SERT + END returns the sum of a non
empty sequence. The PFO is called insert 
because if f were written in infix notation, 
it would be inserted between the elements 
of the sequence. For example, the sum
mation function mentioned above expands 
as <x1,x2 ,X3> INSERT + END to 
yield (x1 +(x2+(x3+ ( . . . )))). The IN
SERT PFO is much the same as EACH, 
except that it sends pairs of values to its 
parameter function. 

Functions formed with INSERT PFO 
are always undefined for empty sequences. 
This differs from Backus's Functional Pro
gramming, in which such functions 
returned the right identity element of the 
parameter function. In theory, this is a 
convenient feature (e.g ., summing an 
empty sequence would yield 0) , but it is 
impractical for the interpreter to know the 
identity element ofuser-defincd functions. 
There are so few cases in which the in
terpreter could know the identity element 
that we might as well define special func
tions for those cases, such as : 

DEF sum AS 
IF null THEN #0 
ELSE INSERT + END 
END; 

Alternatively, we can append the identity 
element to the end of the sequence before 
inserting 

DEF sum AS 
[id,#0] I apndr I INSERT + 
END; 

Note that INSERT starts at the right ofthe 
sequence. Currently there is no "left in
sert'' that would reduce a sequence start

ing from the left. We can get the same ef
fect, however, with INSERT and these
quence reversal function: reverse I IN
SERT reverse \ f END. 

WHILE ... DO 
The last PFO is WHILE . .. DO, which 
allows indefinite composition. It is writ
ten as WHILE p DO f END;. That is, 
apply the fewest fs required such that 
x.j:f.j'. . . :pis true. The WHILE PFO lets 
us rewrite some recursive programs non
recursively. For example, consider the 
recursive function Last, which finds the 
last element of a sequence by recursively 
shortening the input sequence: 

DEF Last AS 
IF t1 I null THEN 1 ( • case 

of one-element sequence *) 
ELSE 

t1 I Last ( • recursive 
case •) 

END; 

(The t1 function takes all but the first ele
ment from a sequence; the null function 
checks if a sequence is empty.) We can 
rewrite Last nonrecursively as 

DEF Last AS 
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WHILE t1 I null 1- DO 

t1 


END I 
1; 

(The tilde is the "not" function.) This ver
sion of Last keeps taking the tail of the 
input while there is more than one element 
left. The WHILE function will then out
put a one-element sequence for which we 
take the first element. In the case of Last, 
we could have also used the insert PFO: 

DEF Last AS 
INSERT 2 END; 

Note that the INSERT version of Last 
works from the back to the front of the 
input sequence; the WHILE version works 
from front to back. 

Replacing Subscripts and Loops· 
The von Neumann languages deal with 
scalar items directly. To handle larger 
structures such as arrays, loops, and sub
scripts, you indicate the necessary steps 
and connections within a computation. 
Consider adding two vectors A and B in 
a Pascal program; you would write 

for K:=1 to N do 

C[K] :=A[K] + B[K] ; 

In English, the algorithm would be stated, 
"Each element of the result is the sum of 
the corresponding elements of the argu
ments." The key word here is "corre
sponding." In Pascal, the loop and sub
scripts accomplish the correspondence. In 
IFP, the notion of correspondence is im
plemented directly as the structural func
tion trans, which groups corresponding 
elements. For example, <<ab c d> 
< 1 2 3 4 > > : trans results in < <a 
1 > < b 2 > < c 3 > < d 4 > >. (The 
name trans comes from "transpose." If 
each subsequence represents a row of a 
matrix, trans transposes the matrix.) 

The vector addition program in IFP 
makes the correspondence and then adds 
each pair: 

DEF VectorAdd AS 
DEF translEACH + END; 

The input to the IFP program would be 
a pair of vectors. For example, to add the 
vectors < 1,10,100 > and < 4,3,2 >, we 
would write< <110100> <4 3 2> > 
: VectorAdd, which would yield < 5 13 
102> . 

Now you should know enough to write 

the IFP version of the inner product pro
gram listed at the beginning of this arti
cle. First, make the correspondence, then 
take each product, and finally sum the 
products: 

DEF Inner AS 
trans I 
EACH * END I 
INSERT + END; 

The corresponding data-flow graph is 
shown in figure 3. Compare its simplici
ty with the graph for the Pascal program. 

Scaling a vector demonstrates another 
common structural function . In Pascal, 
you would scale vector A by scale factor 
S with the following program fragment: 

for K:=1 to N do 
B[K] = S * A[K]; 

Each element of the input vector is 
multiplied by the scale factor. Structural
ly, the scale factor is being distributed over 
each vector element. In IFP, this distribu
tion is done directly by the distl function. 
The name distl stands for "distribute from 
left." It distributes the left argument over 
each element of the right argument. The 

continued 
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statement <a < 1 2 3 4 > > : distl yields 
<<a1> <a2> <a3> <a4>>. 

You can apply a function to each pair 
formed by distl with the EACH PFO. The 
vector scaling function could be written 
as DEF VectorScale AS dis~ I EACH • 
END;. Each resulting pair has the 
distributed argument on the left side. The 

mirror image of distl is distr, which 
distributes the right argument over the left 
argument. For example, < < 1 2 3 4 > 
Z> : distr results in < <1 z> <2 z> 
<3 Z> <4 Z>>. 

Another important structural function 
is the outer product. Suppose we want to 
generate a Boolean matrix that is the result 

trans I EACH • END I IN SERT + END 

trans 

Figure 3: 1he data flow of the inner product program is greatly simpl(fied 
when written in IFP. Compare with the data flow in figure 1. 

Listing 1: 1he quicksort algorithm in Pascal has complicated interactions 
between loops and subscripts that obscure the basis of the algorithm. 

(• 
* QuickSort 


*
* Sorts a sequence of numbers into ascending order using
* qulcksort algorithm. 


*
* Parameters:
* A = array to be sorted
* L index of first element in A 
* U = Index of lost element In A 


* 
•) 
type Sequence= array [1 .. 100] of real; 

procedure QuickSort (var A: Sequence; L,U: integer); 

var J,K: integer; 

procedure Swap (var X,Y: real); 

var T: real; 

begin 


T:=X; 

X:=Y; 

Y:=T; 


end; 

begin 
if L<U then 

begin
J:•L; (• A[L] is the partition key •) 
K: ..U; 
repeat 

whl le (J < U) and (A[J) <• A[L]) do J:•J+1; 
while (L < K) and (A[K) >• A[L)) do K:•K-1; 
if J<K then Swap (A[J),A[K)); 

unt i I J>=K; 

Swap (A[L),A[K)); 

QuickSort (A,L,K-1); (• Sort lower partition •) 

QuickSort (A,K+1,U); (•Sort upper partition•)


end; 

end; 


of comparing all elements in vector X 
against all elements in vector Y. In Pascal, 
we would write 

for J:=1 to N do 

for K:=1 to M do 


C[J,K] := X[J] = Y[K]; 


To write the routine in IFP, you need a 
structural function that takes all possible 
pairs from two sequences. Such a func
tion can be defined from functions already 
discussed. In the Pascal program above, 
X[J] does not change within the inner 
loop-the X[J] distributes across each 
Y[K] . In IFP you can compute all possi 
ble pairs by combining distl and distr; for 
example, you could write < <a b c > 
< 1 2 3 > > : distr I EACH distl END. 

To make the comparisons, you could 
use two levels of EACH and apply the 
resulting function to the pair <X Y>. Of 
course, when you have two levels of 
EACH composed, you can merge. 
Therefore, you could write the Compare 
function as the following: 

DEF Compare AS 
distr I 
EACH 

distl I EACH END 
END; 

The outer product function occurs quite 
frequently, so you might want to define it: 

DEF Outer AS 

distr I EACH distl END; 


The simplicity of that definition is another 
advantage of structural functions. In Pas
cal, the outer product would be difficult 
if not impossible to make into a separate 
procedure. So whenever an outer product 
is necessary in Pascal, the programmer 
must rewrite it from for loops. In IFP, you 
define it only once. · 

At first glance you may think structural 
functions are grossly inefficient compared 
to loops and subscripts. Actually, for an 
interpreter structural functions are quite 
efficient for two reasons. First, the se
quences are represented internally as 
share"d linked lists, so when the interpreter 
appears to copy large chunks of data, it 
-really just copies the top levels of the lists. 
Second, the structural functions are inter
preted only once. An equivalent BASIC 
interpreter must interpret the subscript ex
pressions every time through the loop. 


A Larger Program 

All the examples so far have been trivial. 

To show the real power of functional pro

gramming, I'll show the quicksort algo

rithm in IFP. QuickSort sorts a sequence 

of keys, which in this example are real 


U4 B Y T E • FEBRUARY 1987 



TFP TUTORIAL 

Listing 2: In IFP, the basis of the quicksort algorithm can be identified 
easily. (Although the algorithms in listing 1 and 2 are not exactly the 
same, each implements the quicksort idea as simply as possible in the 
respective language.) 

(*
* QuickSort 

* *This function sorts 
* into ascending order 

* * Examples: 

* 

a sequence of numbers or strings 
using the Quicksort algorithm. 

* <3 1 4 1 5 9 2> : QuickSort m• <1 1 2 3 4 5 9> 

* * <al I work no play> : QuickSort <al I no play work> 
* *The sequence may not mix strings and numbers. 
*) 

DEF QuickSort AS 
IF [length,#2] I < THEN id 
ELSE . 


f id,1] I distr I 


FILTER < END EACHI 
FILTER "' END EACH 
FILTER > END I EACH 

] I cat 
END; 

numbers to be sorted into ascending order. 
If the sequence contains fewer than two 
elements, no sorting is required. If the se
quence contains at least two keys, then the 
first element is chosen as the partition key. 
All elements less than the partition key are 
picked out and sorted recursively. Like
wise, all elements greater than the parti
tion key are also picked out and sorted 
recursively. The sorted subsequences are 
then catenated with all the elements that 
were equal to the partition key. 

Listing 1 shows QuickSort written in 
Pascal. The loops and subscripts obscure 
the basis of the algorithm-that of restruc
turing the sequence into subsequences. 
Listing 2 shows QuickSort written in IFP. 
Not only is the restructuring basis of the 
algorithm more obvious, but the fact that 
all the partition-key comparisons (in the 
FILTER) can be done in parallel is clear. 
(Admittedly, the algorithms in the two 
listings are not quite the same; each im
plements the basic quicksort idea as sim
ply as possible in its respective language.) 

Future Directions 
A lot of work is still required to make 
functional programming more practical 
than conventional languages. Input and 
output, graphics, abstract data typing, and 
efficient compilation require research and 
development. Backus has described how 
inputs to functions can be named without 
losing the structured flow graphs. But 
despite its current primitive form, 
functional programming is worth trying. 

END I QuickSort, 

END, 

END I QuickSort 


It will give you a new perspective on 
programming. 

Editor's note: IFPTXT (the IFP refer
ence manual) is available on disk, in 
print, and on BIX. IFP EXE is available 
on B!Xfor users with IBM PCs. See the 
insert card following page 328for details. 
Listings are also available on BITEnet. 
See page 4. • 
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PIANOMAN, NAMEGRAM 

Author Rubenking's goals are straightforward: 

to have fun with computers and get paid for it. So far 
he is batting 1000. Along with his technical support 
position he also edits a column in PC Magazine titled 
'Turbo Power User'. His PIANOMAN and NAME
GRAM programs evolved while he was teaching him
self Turbo Pascal programming. Finding basic 
computer tunes "offensive" his PIANOMAN used his 
musical background as asource to create music on a 
PC (within the limits of its 2" speaker). 

PIAN OMAN allows you to: 
Play your PC keyboard as if it were apiano, Save 

arid edit your tunes, Compile your tunes to a self
running program & another option turns your tune 
into a macro for Superkey. 

NAMEGRAM is wild, wacky and is a must for 
anagram (the ability to make aword or phrase from 
another word or phrase) freaks. After experimenting 
with algorithms, authcir Rubenking came up with a 
program that would handle any size of input and any 
size of dictionary. 

r------------,
0 279 PIANO MAN VJ . • • . . • . . . • . • . . . . . . . . . . . . . $6 
0 477 NAMEGRAMIBREAK OOWNIFONE WORD ..... $6 
D 5 PC-FILE 111 Version 4, an excellent database 

manager for labels, inventory, and form letters . . $6 
0 78,627 PC-WRITE VERSION 2.714 A powerful 

wordprocessor, that is easy to use ..... ........ $12 
D 199 PC-CALC Make a spreadsheet to track expenses, 

a budget or whatever . . . . . . . . • . . • • . . . . • • . . $6 
0 212.334,621,622 ABBS VERSION 14.1a Set up a 

bulle1in board for your local area ............ .. $24 
0 310 QMODEM COMMUNICATIONS - Send letters or 

programs 1o your friends or business constituents . $6 
0 403 COMPUTER TUTOR - Learn to use your 

computer. great for new users . . . . . . . . . . . . . . . . $6 
D 405 OESKlEAM - A memory resident calculator, 

calendar, printer utility, phone dialer, and other desk 
organizational tools . $6 

D 480 PC-OUTLINE Program comparable to Thinktank $6 

0 PC-SIG LIBRARY ON CO ROM • • . . . . . . . . .. $195.00 
0 NEW 1987 PC-SIG DIRECTORY . •••• •• ••••• $ 12.95 
0 1 YEAR PC-SIG MEMBERSHIP . ........ ... $ 20.00 

($36 Foreign) (Includes directory. bimonthly magazineand more.) 

SPECIAL 
Any 5 Disks plus 


1-Year Membership 

Only $39 (Include $4 shipping & handling) 


Most programs have documentation an disk and request a 
donation from satisfied users. Please add $4 postage and 
handling per order ($10 foreign) - California tesidents add 
state sales tax. #294 

Total Enclosed$__ by D Check D VISA D MC 

Card No. ----- ------ 
Exp. date___ Signature_______ 
Name _____________ 

Address ------------ 
City State__ Zip___ 

To order, call: 800-245-6717 
In CA: 800-222-2996 
For technical questions or local 
orders: (408) 730-9291Ill

10300 East Duane Avenue Sunnyvale, CA 94086L. ___________ __. 
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The small printer on the left zips along as fast as 240 cps. 
seems positively unexciting . It~can do more things. It has 
next to the new ALPS ALQ300. s:pap in/out 24- or 18-pin print 

And it's .not just because of heads. Multiple font cartridges. 
our colorful personality. Paper handling extras like auto

You see, the matic single 
j both offer the same great featu r e ALQ300 is a lot sheet feed and 

first dot matrix printers with reso 
bottom feed. Andfaster. It handles er quality. They quietly print at 

y're versatile. A full range of modbidirectional of course, it runs 
ths, transparencies, multi pie-part f

graphics with fly with all the most 
ing colors. And 

les , pitches and fonts. 

The ALQ300 prints everything from the letter quality text you popular PCs and 
see here, to high resolution graphics in seven colors. 

for black and software. 
white work-spreadsheets, let It's much easier to use, too. 
ters, you name it-the ALQ300 Because you do everything 
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on the front panel. Change type 
styles and print modes. Load 
paper. Even override your soft
ware. All without software 
commands or DIP switches. 

You may have also noticed 
that the ALQ300 looks more 
substantial. It is. Treat it right 
and it'll run over five years with
out a breakdown. 

You may also expect that the 
ALQ300 is more expensive. It 
isn't. Our 24-pin version has a sug
gested retail price of just $995. 

Inquiry 12 for End-Users. Inquiry 13 for DEALERS ONLY. 

And our 18-pin model is $100 less. 
Now it's time to make your 

own comparison. Call us for a 
free demo or more information 
at (800) 828-ALPS. In California, 
(800) 257-7872. 

And you'll find there really 
·isn't any comparison to make. 

ALPS 

AMERICA 

IT'S TIME YOU SAW THE ALPS. 

ALQ300 is a trademark of ALPS Electric Co .. Ltd. ©1986 ALPS America. 
. . . . 
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In Colorado Ca ll : Micro Data Products@' JOJ-360-6200 In Ohio Call: lnfntcl@ 5 l J-663-548~ 

In Florid:1Call: First Source @ J05-6-l8-050 I A1mk.x Cornputt.'r Inc . (fti 716-586-59 1(1 

O'T1mk lntcrprises @' 800-558-9379 In Connecticut Call: PC. Distributing@' 800-626-00 12 
P.C. Distributors@' 800-428-1888 In Tennessee Cal!: Multi Computer Product!\ @' 800-648-441 1 

In Georgia Call: Majors Distributing@' 404-454-8281 In T c>;as C;11l: Cornpu D Distr ibutors@' 214-264-2626 
Ashford Intcrn~Hional @40-l-939-7533 Hiltz Computer Products@' 800-433-100/ 

In Illinois Ca ll : Comark. U.S.A. Fie :~ @1800-323-6135 Video Elcc1ronics. Inc . @' 800-527-8731 

In Massachuscus Call: 

PC. Dis1ributing@ J 12-298-1400 
S1atc Wide @ J 12-932-0890 

J.H. Liwrcnce@ 800-221-3328 

In Virginia Call: 
In Canada Call: 
In Pl!nnsylvania Call: 

TCS Suppl y Distribu1ors (O· 703-591-505..l 

JB Marko1ing (ii' 611-918-llll 
People & Tcd111ology (fi' 800-247-5494 

Dr. Dr. Zucker 
lnNcwYorkCall : Grea1 Lakes Dis1ribu1ing (1 7 16-691-8981 

KBL Marketing@ 516-434-9010 
Manches1er Equipment@ 516-435-1199 
Micro-Buy@ 516-420-1633 

It's another 

I lJC:l(l:l~l30~~l~I) 

235 Santa Ana Court • Sunnyvale, CA 940868~§ (408) 720-1942 • 1-800-458-6200 CA • 1-800-624-4920 US 

Ikrruk.. is a tradematk of Hen:uks Computer Tci:hnology, 101:. 
• Average prke of 4CX)dealcrs a1:1:ording 10 June 1986. survey by S!orc: Board Inc .. Dalla .~. Tc:xas 
ZUCKERBOARD is a registered 1rademark of Advanced Transducer Devices. Inc. 
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68000 MACHINES 


Richard F. Retter and Andrew N. Morelli Jr. 

Build Your Own 256K 

Amiga .Expansion RAM 

Assembling this module can save you 

over a hundred dollars 


1-e Amiga comes with the 
standard 256K bytes of 
RAM. The optional 
256K expansion car
tridge retails for $195, but 

you can build it for about $50. 
The first step is to gather all the parts. 

Most can be purchased from stores such 
as Radio Shack, and the dynamic RAM 
chips can be obtained from suppliers such 
as Microprocessors Unlimited. Another 
good source of parts is Jameco Elec
tronics. Here's what you'll need: 

• 	 One Radio Shack Memory IC PC 
Board, Cat. No. 276-184 

• 	 Eight 18-pin, soldertail, low-profile IC 
sockets 

• 	 Eight O.Dl-microfarad, monolithic tan
talum capacitors 

• 	 Fourteen 39-ohm, 0.25-watt carbon 
resistors 

• 	 One 28/56- or 30/60-contact PC card 
edge connector, PC mount short-pin 
type, with 0.156-inch spacing 

• 	 Eight 64K by 4-bit dynamic RAMs, 150 
ns (Hitachi l-lM50464P-15) 

• 	 Miscellaneous 28-gauge wire-wrap wire 

Construction 
Assemble the module by following these 
nine steps: 

l. Prepare PC board. Remove the four 
long ground strips on the Radio Shack 
board with a razor and pliers. Using a 
small drill or an X-acto knife, cut all traces 
marked with an X in figure 1. 
2. Drill 16 holes for the eight capacitors. 
(Each RAM chip has one capacitor posi
tioned above it.) 
3. Depending on the connector obtained, 
drill either 56 or 60 holes for the connec
tor. The connector (and thus the holes you 
drill) must be as close to the edge of the 
PC board as possible, otherwise you will 

PHOlDGRAPH BY PAUL AVIS 

not be able to insert the RAM chips into 
their sockets. (See table I for connector 
pin-out.) 
4. Prepare the connector (28/56-contact 
users only). Iri order to fit the 28/56-con
tact connector onto the 30/60-finger 
Amiga bus you will have to cut a groove 
in the end of the 28/56 connector. The 
correct end to groove is the high
numbered end-the end closest to contacts 
28/FF. A good tool to use for this opera
tion is a Dremel tool. Note the use of a 
nonconductive nylon screw in the slot cut 
in the end of the connector. The head of 
the screw must be filed to fit into the slot 
cut in the connector. (See the component 
side of the PC board in the photo.) 

Note also that 30/60-contact connectors 
of the proper type are extremely rare, if 

not impossible to find. Thus the references 
to the readily available 28/56-contact con
nector. Use low-profile sockets and PC 
mount, short-pin type connector only, to 

co11ti1111ed 

Richard F Reuer holds a B.A. in 
chemistry from !#stern Connecticllf State 
College. He is pursuing a master's degree 
in compwer science and is involved in 
research on zinc bromide baueries. He 
can be contacted at 14 Myrtle Ave., Dan
bury, CT 06810. 

Andrew N. Morelli Jr. holds a B.S. £. £. 
from Florida lnstitllfe of Technology. He 
is a manager and design engineer in the 
field ofprocessor control equipment. He 
can be contacted at 23 Smith St., Dan
bw)', CT 06810. 
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Table l: List of connector pins and signals. 

CONNECTOR PIN-OUT 

keep the depth of the board to a minimum. 
5. Use epoxy to glue the connector to the 
PC board. Keep epoxy away from the con
nector leads. Correct orientation is shown 
in figure I. 
6. Solder the sockets to the PC board. 
Bend and tack-solder resistors to the 
board, referring to figure I for the proper 
resistor locations. 
7. Place capacitors into board and hold 
them in place with epoxy or tape. At this 
point cut all leads to the same length as 
the RAM socket leads. If this isn't done, 
the board will stick out too far and the 
snap-on cover will not fit over the board. 

The colored outlines in figure l indicate 
the locations of RAM chips, resistors, and 
capacitors. The Xs indicate etch cuts: Note 
that one lead of each bypass capacitor is 
inserted into a hole in the PC board. The 
other lead is soldered, daisy-chain fashion, 
to the exposed lead of the adjacent 
capacitor until the last capacitor is en
countered. The exposed lead of the last 
capacitor (at the end of the daisy-chain) 
is soldered to +5 volts. Note: If the tan
talum capacitors you use are polarized 
(have a + on one lead), this must be the 
lead that gets daisy-chained and tied to +5 
V. See photo. 
8. Solder all wires according to the infor
mation given in table 2. Keep all wires 
short, neatly routed, and as close to the 
circuit board as possible to reduce 
crosstalk and noise. 
9. Carefully insert the eight RAM chips. 
Use caution, as 64K by 4-bit dynamic 
RAMs are extremely sensitive to static. 

Installation Notes 
Once the board has been completely 
wired, double-check the wiring using 

cominued 

Connector Pin# 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

AN X 
ETC H CU T 

Description 

Ground 
D15 
+5 v 
D14 

Ground 
D11 
+5 v 

D8 
Ground 

D7 
+5 v 
D4 

Ground 
D3 

+5 v 
DO 

Ground 
A4 
AS 

A6 

A7 


Ground 

RAS 


Ground 

Ground 

CASUO 

Ground 

CASLO 

+SV 

+SV 


Connector Pin# 

A 
B 
c 
D 

E 

F 
H 
J 
K 
L 
M 
N 
p 
R 
s 
T 
u 
v 
w 
x 
y 
z 

AA 
BB 
cc 
DD 

EE 

FF 
HH 
JJ 

Description 

Ground 
D14 
+5 v 
D13 

Ground 
D10 
+5 v 
D9 

Ground 
D6 

+5 v 
DS 

Ground 
D2 

+5 v 
D1 

Ground 
A3 
A2 
A1 
AO 

Ground 
W/R 

Ground 
Ground 
CASU1 
Ground 
CASL1 
+SV 
+SV 

Figure l: The printed circuit side of the 256K Amiga expansion RAM board. Colored outlines show the position of RAM 
chips, resistors, and bypass capacitors. 1he Xs indicate etch cuts. Note the line at the left of the connector, indicating the 
correct position of the connector with respect to the edge of the circuit board. 1his spacing is critical if the board is to 
plug into the Amiga correctly. 
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AMIGA EXPANSION 
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.. 

T 

16 

R 
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Figure 2: Schematic diagram for the 256K Amiga expansion RAM board. 
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AMIGA FXPANSTON 

~ 

~ THIS ~ 
~ NUMBER ~ 
UUSTMADE~ 
~ E-MAIL ~ 
~EASIER TO~ 
~ USE. ~ 
~ ~ 
~ ~ 

~ Register today FREE. ~ 
~ List your preferred ~ 
~ E-Mail address in the ~ 
~ National E-Mail Registry™ ~ 
~ -the online E-Mail ~ 

~ phone book. ~ 
~ When you are listed, ~ 

~ others can find you-even ~ 
~ if they don't know which ~ 

~ E-Mail service you use. ~ 
~ The call is free. Act before ~ 
~ March 1 and get 50 free ~ 
~ online searches. ~ 

~ Call 800-622-0505 ~ 
~ via modem. ~ 

~ 300/1200/2400 Baud. 7 Bit ~ 
~ Word. Even Parity. 1 Stop Bit. ~ 
~ ~ 
~ ~ 
~N A T I 0 N A L~ 

~r#§J~Jij~

~R E G I S T R Y~ 

Table 2: Wire-wrap/solder list. 

FF to R14. R14 to RAM B, pin 16. 
2B to R13 . R13 to RAM 7, pin 16. 
26 to R12. R12 to RAM 4, pin 16. 
DD to R11 . R11 to RAM 3, pin 16. 

18 to R10. R10 to RAM B, pin B. 
19 to R9. R9 to RAM 8, pin 7. 
20 to RB. RB to RAM 8, pin 6. 
23 to R7. R7 to RAM 8, pin 5. 
AA to R6. R6 to RAM B, pin 4. 

21 to R1 . R1 to RAM 1, pin 10. 
V to R2. R2 to RAM 1 , pin 11 . 
W to R3. R3 to RAM 1, pin 12. 
X to R4. R4 to RAM 1, pin 13. 
Y to R5. R5 to RAM 1, pin 14. 

2 to RAM 3, pin 17. 
B to RAM 3, pin 15. 
4 to RAM 3, pin 3. 
D to RAM 3, pin 2. 

F to RAM 2, pin 15. 
6 to RAM 2, pin 17. 
J to RAM 1, pin 2. 
B to RAM 1, pin 3. 

10 to RAM 5, pin 17 
L to RAM 5, pin 15. 
N to RAM 6, pin 2. 
12 to RAM 6, pin 3. 

R to RAM 7, pin 15. 
14 to RAM 7, pin 17. 
T to RAM 7. pin 2. 
16 to RAM 7, pin 3. 

table 2 and the schematic diagram in 
figure 2. Ifpossible, use a continuity tester 
to measure between the +5-V and ground 
connections. If there is continuity, you 
have made a wiring error. If there is no 
continuity, then test the unit by inserting 
it into the computer. ·(Make sure you cor
rectly align the RAM board contacts to the 
Amiga bus fingers before seating the 
RAM board into the Amiga.) 

Turn the Amiga on and wait for the 
Kickstart prompt. If the Kickstart prompt 
does not appear, shut the computer off and 
recheck your work. From the Workbench 
display, your new RAM memory should 
be reported at the top of the screen. 

Theory of Operation 
Since the lines from the computer to the 
RAM expansion connector are already 
fully decoded, all connections are straight
forward. The computer sends (or receives) 
16 data bits at a time. These bits are stored 
into four of the RAM chips. The CAS 
(column address strobe) lines, along with 

RAM 1, pin 16 to RAM 3, pin 16. 
RAM 2, pin 16 to RAM 4, pin 16. 
RAM 5, pin 16 to RAM 7, pin 16. 
RAM 6, pin 16 to RAM B, pin 16. 

RAM 5, pin 18 to RAM 4. pin 1. 

RAM 1, pin 1to5. 
RAM 2, pin 1 to 9. 
RAM 3, pin 1 to K. 
RAM 4, pin 1 to 13. 
RAM 5, pin 1to17. 
RAM 6, pin 1 to 22. 
RAM 7, pin 1 to 24. 
RAM 8, pin 1 to 27. 

RAM 1, pin 9 to 3. 
RAM 2, pin 9 to C. 
RAM 3, pin 9 to 7. 
RAM 4, pin 9 to H. 
RAM 5, pin 9 to 11. 
RAM 6, pin 9 to M. 
RAM 7, pin 9 to 15. 
RAM B, pin 9 to S. 

RAM 1, pin 1B to C1. C1 to RAM 1, pin 9. 
RAM 2, pin 1B to C2. C2 to RAM 2, pin 9. 
RAM 3, pin 1B to C3. C3 to RAM 3, pin 9. 
RAM 4, pin 1B to C4. C4 to RAM 4, pin 9. 
RAM 5, pin 18 to C5. C5 to RAM 5, pin 9. 
RAM 6, pin 1B to C6. C6 to RAM 6, pin 9. 
RAM 7, pin 18 to C7. C7 to RAM 7, pin 9. 
RAM B, pin 18 to CB. C8 to RAM B, pin 9. 

the address lines, determine the column 
address as well as which group of four 
RAM chips is used. The RAS (row ad
dress strobe) lines, along with the address 
lines, determine the row address. 

The CAS and RAS lines, decoded from 
the address bus in the computer, are all 
active-low signals. The read/write line is 
low during the write cycle and high dur
ing the read cycle. • 

The following vendors are sources 
for parts: 

Microprocessors Unlimited Inc. 
24000 South Peoria Ave. 
Beggs, OK 74421 
(918) 267-4961 

Jameco Electronics 
1355 Shoreway Rd. 
Belmont, CA 94002 
(415) 592-8097 

~1111111111111111~ 
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O/S ARCHITECTURE: sink with UNIX or soar with QNX. 

If the sheer weight of UNIX brings 
the PC to its knees. all 
applications running under it will 
suffer. Conceived more than a 
decade and a half ago, UNIX is 
today the result of modifications, 
additions and patches by 
hundreds of programmers. 
It needs the resources of 
at least an AT. 
Compare this to the QNX O/S, 
designed by a dedicated team 
with a common purpose and 
complete understanding of both 
the software and the 
environment in which it must 
run. Having elegantly solved 
the problem of inter-task 
communications, QNX is more 
than capable of both networking 
and real time performance 
- the superior choice for 
process control and office 
automation systems. 
Quick and efficient on a PC, QNX 
soars on an AT. QNX occupies 
70K (stand-alone version) to · 
104K (network version) of system 
memory and allows 40 tasks 
(programs) and up to 
1 Oterminals per computer. 
QNX modular architecture 
facilitates easy adaptation 
and extensions by software 
developers for specific 
requirements. In addition. 
PC-DOS runs as a single-tasking 

guest operating system under 
QNX. With the DOS Development 
System, DOS EXE files can be 
developed in shorter time 
than under DOS itself. 
Communication among all tasks 
is via "message-passing." Tasks 
anywhere on a network of up to 
255 computers communicate 
rapidly and transparently 
with each other. 
With the true distributed 
processing and resource sharing 
of QNX, all the resources on the 
network are available to any user. 
Application programs and data 
can be distributed over the 
network without having to go 
through a central file server. 

Mufti-User 10 serial terminals per PC, AT. 

Mull~Tasking 40 (64) tasks per PC (AT~ 

Networking 2.5 Megabilloken ring. 
255 PC's and/or AT's per network. 
10,000 tasks per network. 
Thousands of users per network. 

Realllme 2,BOO task switches/sec (AT). 

Network growth is fast and 
simple. If your disk becomes 
a bottleneck. add a disk 
anywhere on the network. If 
your needs outgrow y,our 
present configuration, just add 
terminals and/or computers 
as required, without having to 
re-write programs and without 
system degradation. 
If you would like to know the 
secret of the QNX architecture, 
please give us a call. We invite 
End Users, VAR's, OEM's and 
Software Developers to discover 
a whole new world of 
computing capabilities. 
Over 25;000 systems have been 
installed worldwide since 1982. 

C Complier Standard Kernighan and Ritchie. 

Flexlblllty Single PC, networked PC's, 
Single PC with terminals, 
Networked PC's with terminals. 

· No central servers. Full sharing of 
disks, devices and CPU's, 

PC.DOS PC·DOS runs as a ONX task. 

Message Fast intertask communication between Cost From US $450. 


Passing tasks on any machine. Runtime pricing available. 


For further information or a free demonstration diskette, 
please telephone (613) 726-1893. 

The only multi-user, multi-tasking, 
networking, real-time operating system 

for the IBM PC, AT 
and compatibles. 

By Quantum Software. 
Unix I s a registered trademark of AT a T Bell Labs, IBM PC. AT. XT and PC DOS are trademarks of IBM Corp. 

Quantum Software Systems Ltd,, Moodie Drive High Tech Park. 215 Stafford Road, Ottawa, Ontario, Canada KZH 9C1 
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Jlje. Sharp. Sleek. And amazingly 
ettihe Gen1com 1000 Series Desktop Printers. 

· r anYttiing from business forms to spread
eelS;word processing to heavy-duty data processing. 
th letter quality printing at 100 cps. And data 

processing printing at 200 cps. Open the clamshell 
casing and look inside. Discover just how simple the 
future can be. 

The Personality. IBM,&Epson;~· Diablo®-the 
Genicom 1000 can be all of these printers and more. 
Because we've built their personalities into plug-in 
cartridges. Changing personalities is as easy as changing 
your mind. Simply plug in the personality cartridge of 
your choice, and your Genicom 1000 is off and running. 
Working with almost any PC or software program you 
care to mention. Effortlessly. 
~r, Express your personality. With font 

_, cartridges that plug right into the front 
of the printer. Pick your type; you've got 

hundreds of fonts to choose from. Insert 
up to three cartridges at once, and vary 

type styles within the same document. 
The Design. The Genicom 1000 is the first desk

top printer designed with common sense, right 
down to its built-in printer stand. 

The unique design also makes paper load
ing faster and easier than ever before. Feed . 
tractor paper straight through the bottom. Or 
from the rear. With Genicom's automatic, zero 
tear-off bar, no matter how you feed it, you'll 
never waste a piece of paper again. 

When you want to print on letterhead, just feed single 
sheets of paper, typewriter style. You don't even have 
to remove the tractor paper. 

But the 1000 Series was 
designed for more than ease 
of use. It was also designed for 
performance. Its 18-wire printhead 
delivers high resolution graphics and wor 
processing printing that can only be called re 

The Controls. Easy to adapt. Easy to u . 
easy to control. With the Genicom 1 OOO's front pane, 
total command is at your fingertips. Choose fonts, 
character spacing, line spacing, form length and print 
quality with the push of a button. No dipswitches. And 
no fumbling inside the printer. 

The Track Record. When it comes to reliability, 
Genicom stands by its record. We've created a full line 
of printers: from desktop models to machines that print 
800 lines per minute. Our printers have proven their 
rugged dependability performing for some of the world's 
largest corporations. Now _we're ready to prove it to you. 

So stop by your authorized Genicom dealer today 
and ask for a demonstration of the new 

1000 Series; the 1025 and the 1020 
for wide column printing. We think 
you'll agree, these printers are a 

; radical departure. from the crowd. 
For the Genicom dealer nearest 

you, call 1-800-437-7 468. In 
Virginia, call 1-703-949- 1170. 

IBM is a registered traderriark of International Business Machines Corp. The Printers That Mean Business. 

Epson is a registered trademark of Eoson America, lnc. 

Diablo is a registered trademark of Xerox Corporation. One Genicom Drive, W~ynesboro, VA 22980 
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PROGRAMMING INSIGHT 

Rene Stolk and George Ettershank 

Calculating the Area 

of an Irregular Shape 

An explanation of the algorithm and a demonstration program in BASIC 

he need to calculate the 
area of an irregular shape 
arises often in technical 
fields. Examples include 
the area of a lake for a 

geographer and the area of a cell for a 
biologist. 

The first step in determining the area 
is to represent the object with a map, 
photograph, projected image, or other 
form. Using a graphics tablet or other 
digitizing device, you then trace a stylus 
or cursor over the perimeter of the shape, 
generating a stream of Cartesian coor
dinates. 

The computer's job is to calculate an 
estimate of the area enclosed by the sam
ple points. The accuracy of the estimate 

depends on the density of the sample 
points with respect to the overall ragged
ness of the curve; the more irregular the 
curve is, the more points are needed for 
a good estimate. 

I'll present an algorithm for calculating 
areas of simple closed curves similar to 
figures la, lb, and le. The algorithm will 
not, however, measure the area of curves 
having a crossover as in figure Id. Such 
shapes must be broken up into their con
stituent simple closed curves and analyzed 
piece by piece. 

The Algorithm 
Consider the triangle OAB in Cartesian 
space as shown in figure 2a. By inspec
tion, we see that the area of OAB equals 

(a) (b) 

(d) 

Figure 1: 1he algorithm can calculate the area of shapes like these, given a 
sufficient collection of sample points (shape d must be treated as two separate 
curves). 

Area (OCB) +Area(ABCD)-Area(ODA) 
= X2Y212 +(x, -x2)(y1+y2)12-x 1y 1/2 

1= /i(X2Y2+x,y, +x,y2-X2Y1-X2Y2 - X1Y1)
1= /2(X1Y2-X2Y1). 

Substitute actual numbers into this for
mula and you'll find that a triangle tra
versed in one direction gives a positive 
result while a triangle traversed in the op
posite direction gives a negative result. So 
to be sure we have a positive area, it is 
necessary to take the absolute value of the 
result. 

Now look at the more complex shape 
ABCD in figure 2b. Again we see by in
spection that the area is the sum of the 
areas of triangles OAB, OBC, and OCD, 
minus the area of ODA. We can apply the 
previous formula to each of these 
triangles, making sure always to move in 
the same direction, clockwise or counter
clockwise. If we do so, the component 
areas will all be positive or all be negative, 
allowing us to add them and take the ab
solute value of the sum . 

To illustrate the application of this equa
tion, let's calculate the area of ABCD 
using the numbers shown in figure 2b: A 
= (1,4), B = (3,4), C = (4,3), and D = 
(4,1). Substituting into the equation, we 
know that Area(OAB) equals 

Vix II x 4-4x 3+3 x 3-4x 4 
+4 x !-3 x 4+4x 4-I x ll 

= O.Sx l- 81 
= 4.0. 

Calculating the area of any arbitrary 
shape (simple closed curves only) is just 

co111i1111ed 

Rene Stalk is a systems engineer and 
George Ettershank is a research biologist. 
1hey can be contacted at the Department 
ofZoology, Monash University, Clayton, 
Victoria 3168, Australia. 
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CALCULATING AREA 
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Listing 1: A BASIC program to 
calculate the area of an 
irregular shape, defined by the 
coordinate pairs given in the 
DATA statements. 

10 DIM X(50) , Y(50) 
20 READ N 
30 FOR K=1 TO N 
40 READ X(K) , Y(K) 
50 NEXT K 
60 X(0)=X(N) 
70 Y(0)=Y(N) 
80 AREA=0 
90 FOR K=0 TO N-1 
100 AREA=AREA + X(K) * 

Y(K+1) - X(K+1) * 
Y(K)

110 NEXT K 
120 AREA = . 5 * 

ABS(AREA)
130 PRINT "Enclosed area 

is "; AREA 
140 END 
150 DATA 4 
160 DATA 4,3,4,1,1,4,3,4 

a matter of generalizing our previous for
mula. If the coordinates of the successive 
points are taken close together, the shape 
is split into a series of very narrow 
triangles, so that even an area bounded by 
a curved line can be approximated to a 
high degree of accuracy. 

Let < x ,y > be a sequence of n points 
tracing the outline of a simple closed 
curve C. Define the starting point (x0 ,y0 ) 

to be the same as the ending point (x.,y.) . 
Then 

. n-1 

Area(C) = 112 II: (x.y •• , - x ••• y.) I· 
k=O 

Mathematically minded readers might 
like to know that the validity of this 
method can be proved by applying Stokes' 
theorem to a standard line integral . 

The Demonstration Program 
Listing 1 is a BASIC p rogram incor
porating the area-calculation logic. The 
program reads a series of x and y coor
dinates from DATA statements and 
calculates the area enclosed by those 
points. The program assumes that the fi rst 
and last points are connected. 

Line 150 specifies the number of data 
points, and line 160 contains the x,y pairs. 
The program is set up to handle up to 50 
points, but that can be increased by chang
ing the array sizes in line 10. (Nondynamic 
arrays are used so the program can be 
compiled by Microsoft's BASIC com
pile r. ) The program is set up to provide 
single-precision results. For maximum ac

Figure 2: 1he area of an irregular polygon can be expressed in terms of 
triangles and trapezaids whose base and height are known. 

curacy in the program's resul t, you can 
change variables X, Y, and AREA to dou
ble prec ision. • 
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PROGRAMMING INSIGHT 


Robert J. Sciamanda 

Another Approach. 

to Data Compression 

Use these BASIC programs to explore the Nyquist sampling theorem 

II
uppose you have a large 
quantity of data obtained 
by hardware measure
ments, software simula
tion, or any other 

method. The numbers may correspond to' 
physical measurements or to values of a 
known or unknown mathematical func
tion. Do you need to keep all this data? 
Or can you keep only samples of it and 
later reconstruct the original data set to 
within a specified accuracy, using the 
samples? 

I've written a set of BASIC programs 
that answer these questions by using the 
Nyquist sampling theorem to find the 
lowest sampling rate that can be used to 
reconstruct the original data to a preset 
degree of accuracy. 
. The Nyquist sampling theorem says that 

a finite-bandwidth function can be recon
structed exactly from a set of sampled 
values: 

f(nT), n = -oo, ... ,-1, 0, +1, ... ,+oo 

so long as the sampling frequency, 1'7, is 
greater than twice the highest frequency 
present in the Fourier spectrum of f(t). 

The reconstruction algorithm is given 
by the "Nyquist sum": 

f(t) = i: f(m) sin[(7r'7)(t - nT)] . 
n = - co ("TrfT)(t - nT) 

Hardware implementations of Nyquist 
sampling and reconstruction are familiar; 
the hardware embodiment of the equation 
above is in fact the low-pass smoothing 
filter used in digital-to-analog conversion 
hardware. 

In the case at hand, the frequency con
tent of the original function is unknown. 
However, you can use the Nyquist sum 
equation to find a suitable value of T (the 
sampling interval) through a trial-and

error approach, trying larger and larger 
values of T until the observed error of the 
Nyquist sum exceeds a preset limit. 

The BASIC Programs 
There are five programs in all. Initially 
you must run them in sequence. 

Listing 1 generates a file named DATA, 
which contains values from a typical func
tion. The original data values are preceded 
by count N. 

The program in listing 2 reads N +1 
values from the file into the array A(). 
The program then asks you to specify the 
accuracy to which this data must be re
constructed. · 

The software sampling interval L is then 
set equal to 2, and the Nyquist sum equa
tion is used to reconstruct A( ) from the 
subset consisting of every Lth item in A() . 
If this reconstruction is successful to 
within the specified accuracy, L is in
cremented by 1 and the reconstruction 
process is repeated. 

With each iteration of this process, re
construction is attempted from a subset of 
fewer data samples until the accuracy re
quirement fails. The original data count 
N, the largest successful L value, and the 
compressed data (every Lth item in A( )) 
are then written into the disk file CDATA. 

Listing 3 reverses the process of listing 
2, reconstructing the original data set to 
within the specified accuracy from the . 
compressed data file CDATA. 

The original data count, the sampling 
interval, and the compressed data are in
put from CDATA as N, L, and the array 
B( ), respectively. The Nyquist sum equa
tion is then applied to reconstruct the 
original data set, which is written into the 
disk file RDATA. 

RDATA is identical in format to the 
original data file DATA; that is, the first 
entry is the data count N, followed by the 
N +1 reconstructed data values. 

Listing 4 provides an explicit check of 
the compression-reconstruction process. 
After running the reconstruction program 
(listing 3 ), run listing 4 to see a side-by
side comparison of the orig\nal and 
reconstructed data sets. · 

[Editor's note: BYTE added listing 5, 
which plots the points from DAIA and 
RDATA on the screen. 1he listing requires 
an IBM PC or compatible machine with 
BAS/CA and high-resolution graphics.] 

All listings (except 5) were written in 
Microsoft GW-BASIC for a Zenith Z-150. 
They should run without modification on 
IBM PC compatibles and with only minor 
changes on other computers equipped 
with BASIC and a disk drive. 

Using the test data generated by listing 
I and electing an accuracy of0.005, listing 
2 (the compression algorithm) ran in 45 
seconds on a Z-150 and found the largest 
successful sampling interval to be L = 3. 

Will It Work with Real Data? 

How much your real data can be com

pressed by this method-or whether it can 

be compressed at all-is a function both 

of your required accuracy and of the fre

quency content of the data. The more er

ratic the data variations, the higher the 

component frequencies and the higher the 

required sampling frequency. 


An important factor contributing to the 
frequency content of the original data is 
the smoothness of the transitions to and 
from the value 0 at the beginning and end 
of the data domain. The value 0 is pre

conrinued 

Robert J. Sciamanda is a physicist at 
American Sterilizer Co. (2424 uest 23rd 
St., AMSCO 620, Erie, PA 16514). Previ
ously he taught physics at Gannon Uni
versity and designed automated inspection 
systems for EG&G at the Idaho National 
Engineering Laboratory. 
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Inquiry 149 

DATA COMPRESSION 

Finding aLow-Cost PROM or PAL* 
programmer is only half of the 
battle. Finding a company that 
won't desert you when you need 
support or service is the other half. 
Logical Devices Products cost you 
less because we offer the best price 
performance ratio in the market, 
and because once you buy our 
products you will experience less 
down time and more reliable 
operation than most otherunits. In 
addition you get features that were 
evolved from our years of experi
ence of serving people who 
program chips. 
We offer a wide range of products 
from dedicated programmers to 
universal software driven models. 

Listing 1: A program to generate a data file for testing the Nyquist 
compression technique. 1he program evaluates the Gaussian function 

10 OPEN "0",f1,"DATA" 
20 PRINT#1 ,50 
30 D=.2 
40 FOR I=0 TO 50 

!Oe-<' - ·2•>', i = 0 to 50. 

: REM Make a test data f i I e by taking 
:REM 51 samples from a Gaussian 
:REM curve centered at i=25. 

50 A=10*EXP(-(5-D*I)A2) 
60 PRINTf1,A 
70 NEXT I 
80 CLOSE 

Listing 2: 1his program reads the sample data file called DATA, prompts 
the user for the required accuracy, and then determines whether the data 
can be compressed and reconstructed using the Nyquist sampling theorem. 

· If possible, the compressed data is written to a file called CDATA. 

10 OPEN II I" ,f1, "DATA" 
20 INPUT#1,N :REM Get data count. 
30 DIM A(N) 
40 FOR I=0 TON :REM Get original data set. 
50 INPUTf 1 , A( I) 
60 NEXT .I 
70 CLOSE 
80 INPUT "Enter desired accuracy ";E 
90 FOR L=2 TO INT(N/2-.5) 
100 W=3.141593/L 
110 FOR I=1 TON :REM Reconstruct missing values . 
120 IF I MOD L=0 THEN 190 :REM Branch at sampled values. 
130 G=0 
140 FOR J=0 TO N STEP L :REM The Nyquist sum. 
150 M=W*(I-J) 
160 G=G+A(J)*SIN(M)/M 
170 NEXT J 
180 IF ABS(G-A(I))>E THEN 210 :REM Sum done; test 

accuracy. 
190 NEXT I :REM If ok, reconstruct next value. 
200 NEXT L :REM Increment sampling interval. 
210 L=L-1 :REM Highest successful sampling interval. 
220 IF L>1 THEN 260 :REM L=1 means no compression

possible. 
230 PRINT "For an accuracy of +/-";E;"al I of this data 

must be kept." 
240 PRINT "No compressed data file (CDATA) wil I be 

generated." 
250 END 
260 OPEN "O",f1,"CDATA" :REM Create compressed data file. 
270 PRINTf1,N,L :REM Write data count, sampling interval. 
280 FOR J=0 TON STEP L :REM Write compressed data set. 
290 PRINTf1,A(J) 
300 NEXT J 
310 CLOSE 
320 L$="th" 
330 IF L=2 THEN L$="nd" 
340 IF L=3 THEN L$="rd" 
350 PRINT "Every ";L;L$;" data value has been kept in the 

compressed data file (CDATA)." 
360 PRINT "The original data set can be reconstructed to 

an accuracy of +/-";E 

GANGPR0-8 production programmer. 
8EPROMs to 27512 with RS-232 option. 

PROMPR0-8X universal portable. 
RS-232. Programs PROMs/PAVs/Micros 

PALPR0-2X Low Cost PAV only pro 
grammer. Dedicated, RS-232 unit. 

SHOOTER Low cost EPROM only 
programmer. RS-232, Stand-Alone. 

PC-PRO IBM PC plug-in EPROM card 
2716-27512 

ALLPRO pin driven software based 
universal unit, programs every 
imaginable fuse programmable IC. 

CAST boolean software/silicon compiler 
for PLDs. JEDEC output 

UV ERASERS FROM $49.95 

All products carry 90 day Warranty 
& 14 day Money Back Guarantee 

CALL 1-800-331-7766 
LOGICAL DEVICES INC. 

USA 305-974-0967 
ENGLAND 44 272 277323 
AUSTRALIA 03560-1011 

"PAL IS A REGISTERED TRADEMARK OF MONOLITH IC MEMORIES INC. 
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WORD PROCESSORS 
Leading Edge Word Processor . .. $42 
l eading Edge W/P w/Spell & Moil ... $72 
Lightening . . $55 
Microsof t Word 3.1 $249 
Multimote Advantage . $ave 
Wordstorw/Tutor . $162 
Wordstor Pro Pock . $233 
PFS: Profeuionol Write . .. $ave 

Word Perfect (Ver.4.2) $199 
Wordstar 2000 + 2.0 $278 
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S3J9 P351 Pcrollel & Seriol ........ $929 Prochcol Penpherols ' O 
5319 LoserPr inler . . . Save Proclicol 1200 Baud . $124 

$475 DISKETIES HAYES COMPUTERS 
S47S M axell M2 s (Oly 100) . $ 85 All Modoms . sa.. IBM' 
$ 469 Sony M0/2 (Qty 100) . . . $85 PC 1 Drive 256K . $1199 

- ---'-7_6_S MONITORS Prometheus AH Models ... Save XT 1 Drive 2561< $1729
Amdex All Monilors . Save US Robotics Courier 2400 . 5349 XT 1 Dri11e 20 Meg 640K . $2169 
NEC Multisync $575 P sswad1200 $165 

.. $ave 	 AT/68 $2849 
MultisyncXL . $~ Microlink 2400 $349 

AT/339 	 . $4449 
. $399 MullisyncPlus . $av• BOARDS 

Muhisync Monochrome . S o v• AST AH Models . Save romma ·· 
. $729 Multisync Graphic Boord . $ave Hercules Color Cord . $149 fbrtoble 11 - 2 O..i11e $1649 

.. $1045 Prin ceton G raphics ..... $ave Graphic Cord $179 
PANASONICZenith A•~ . $ave Intel Above Boord PS/PC{ 1110) $239PS 	 .. $959 Business Portner Duel Dri·1e .. S979 

P6 . . $429 VIDEO TERMINALS Abovo Bomd AT(2010) . $329 
Sr. Portner Dual Drive . $1169 

P7 .. $609 Oume OVT Gree n 101 $299 Above Boord PS/AT(2110) $369 
Exec. Portner Duel Drive . .. $1699

OVT Amber 101 . . $314 NECMullisync Grophic Boord . . $av e 
Othermodels $011eOKIDATA Wyse 30 . . $295 Orchid Tiny Turbo 286 . $415 


All P rinter Models . Save 50 . . $369 Turbo EGA , $565 TOSHIBA 

T-1100 . $129975 . 	 $559 Paradise five Pok $99 

Panasonic 1080 I . ... $195 	 T- 1100 Plus .... $011eWyse 85 . . $439 EGA Auloswitch . . $575 
10911 ... $259 T-3100 . . $ave 
1092 . . $295 Wyse 350 . . $859 Plus Develo pment 

enith All Moniton . . $ave Plus Hord Cord 20 Megabyte . $609 
1592 . 	 . $409 

DISK DRIVES 	 Ouadram r;oyro<bo 286 . $35 5 Zenith Computer Products 
3 131 	 $245 

Iomega Bernoulli lOmeg .. $1195 OuodEGA+ .. $359 
3151. . $385 	 SAVE Up to 503

Bemoulli 20 meg . . $1595 Tee Mor Graphics Moster . $439 All M ode ls . . ... $av e 
STAR MICRONICS Bernoulli 40 l'l'le;' . $232.5 CoptoinNo Memorv $109 


All Printer Models .... $ave 

/1fff 

es 

PLOTIERS
EGA Movor .... $239 
SEAGATE 

KEYBOARDS 20meg Ep~on Hi.SO . $ave 

Keytronic1 5151 . $159 w/Western 1/0 . $385 SOFTWARE 


· 

TRAINING 	 IBM PC AND 100% Compati UTILITIES 
Flight Simulator . .. $28 MS Wind ws . $55 
PCLogo . $75 INTEGRATIVE SOFTWARE DATA BASE MANAGEMENT Copy ti PC . $19 
Typing lnslrUCIO< $27 Enable 1.1 . $319 Clipper . $329 l DIR . $46 
Typing Tutor Ill . . $27 Framework ti $ave Cornerslone .. $55 Fastback . $84 
MS learning DOS ... $28 SmortSoftwore System . . $389 dBose ti . $ave Norton Utilities 3. 1 . $48 
LANGUAGES Symphony Save dBose Ill Plus . .. $ave Printworks . . $36 
C Compler (MicrO!ooll) . . $249 Abilily....... $55 Exlended Repo1t Writer . Save Sidekick .... $30 
Fo11ron Compiler (Microsoft) . ........ $195 GRAPHICS Knowledgemon II . $249 Sidekick (Unprotected) . $47 
lattice C Compiler . . $236 Chorlmo~er $a ve PFS: Profeuionol File . $ave Tro..-elling Sidekick ·$39 
Macro Anembler (Microsoft) . . $84 Diagram Mosler . . .. $ave Quick.:>de . $138 Sideways 3.1 $34 
Poi.col Compiler (Microsoft) . . $166 Energrophia 2.0 $269 QuickReport . $138 Superkey . $39 
Ouick8osi<:2 . $55 In-A.Vision $249 Reflex . $82 Xtree .... $25 

Turbo Poscolw/8087 & BCD . $55 Microsoft Buss Mouse 6 .0 . $106 Think Tonk $91 

Turbo Dotobose Tool Box . . $38 Microsoft Chor! . . $164 


. $54 Microsoft Serial Mouse 6 .0 . .. $119 R:Base 5000 
Newsroom . $31 SystnmV 


Harvard Tdol ProiectMonoger . $262 PC Buss Plus Mouse 


Microsoft Project . $219 w/Poinl Plus $115 

Super Project Plus . . $ave Click Art Personal Publisher . . $99 

SPREADSHEETS
Timeline 2.0 . .... . .. ...... . $205 PC Mouse w /Or. Holo II . . $99 

COMMUNICATIONS PC fbinl w/Mouse . . $115 
 lotus 1·2-3 

M..ohl(Wi111
CompuSer11e Stotler Kil . 	 119 Printmoster . $29 

$J)f'a<>d~~ Avcl i!Of 3.JJ . 


MSAccess . 1139 TurboGrophix Tool Box . . $38 

...CroutolkXVI . 	 Signmoster $ave 

VP'~Mtlt 

Mirror . 	 533 MONEY MANAGEMENT Supercalc 4 

SIB Ool'lor)&~1e,./kxm'1 .$94 

H2 lobo1 MotlOfil lftoQ °bit MOtlort . Sova 

SPECIAL 
Over $200 worth of 

Paperback Software Programs 

$39 with each system 

Turbo PC/XT wn56K & 1 Drive 

Turbo PC/XTw/640K& 1 Dri11e . 

Turbo PC/XT w/640K & 2 Drives 

TurboPC/XTw/640K, 1Drive& 20MG 

MS DOS 3.2 W/GW Basic 

MonGrophics Cord with Software a nd PorollelPrinterPorl 

Color Cord with PorollelPrintPort 

Multifunction Cord w/Softwore . 

Amber Monitor (TTL) 

Amber Monitor w/Swivel Tilt . 


Colo<-iltC8J . 

Sego EnhoncedGrophics Cord 

1/0 Cord (Seriol/Porollel) 

1/0 Cord (Serial/Clock Calendar) 

5 151 Clone Keyboard . 


Product ~hipped in factory cartons with manufacturer's warranty. Please odd S10 00 per order 
for UPS shipping. Pr ices & availability subject to change without nctice. Send cashier's check or money order .. . all other <hcdu will dolov 
shipping two weeks. 

Inquiry 259 for MS DOS Producls. Inquiry 260 for a ll o lhers. 

256 Memory, One 360K Brand Nome• Floppy Dri11e 
135 Watt Power Supply, SlideCose,ATStyle Keyboard 
8 MHr Clock Speed, (Keyboard Selec1oble), 8 Expansion Slots 
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Inquiry 231 

-

,,,.. .. 

QSP SUPER MICRO 

286 -~-..-.-... .. 
1:- -...~I

AT'" .. . 

...:.-... ~"' ....I •.,\."<!, - .,.11, .. 

•ZERO WAIT STATE 
• 1 MB high speed (120NS) DRam on boarc 
• 6/8 MH z (10 MHz opt.) 
• Licensed Phoenix BIOS 
• Built-in 2 serials & 1 parallel port 
• Reset button & turbo mode LED 
• Hold up to 5 'h ht drive 
• Clock/calendar w/battery backup & 

• recha rgeable AA battery set mounted 
• 200 Watt power supply 
• Setup software 
• Hard cover User's Manual 

ALL FOLLOWING MODELS WITH AN 


IBM'" COMPATIBLE ENHANCED 

KEYBOARD 


CALL FOR BEST PRICES ON OUB 
ADD-ON CARDS 

Above configuration + 
- 1. 2 MB floppy drive 
- WD H/F disk controller 

MODEL 1 + 
- Hercules compatible 

monographic w/printer port 
· Mono monitor 

MODEL 1 + 
- EGA card (16 colors, 

640 x 350 Res.) 
- EGA monitor 

MODEL 2 + 

- Seagate 30MB high speed 


hard disk (39MS) 


w/256K, !FD + CTL, K.B., 


150 WATT P .S. 
-
~--

--•g§P..E-.- IN C. 

SALES: (408) 435-8222 
Techmce.1 Supp ort (.;.1 S l 657. 1410 

780 Mon!oque Exp y , Ste. 20 7 
San Jou . CA 9 5131 

Na l "•c/\o•;• lo• IAUl •rCorO o r VISA ~Or1~n• 

! OG O Pwrc~U• Ord• ' • • >cc ... 1 OHlll •M 
Co1Po'••• '" Q~ •"•' ,. .,como lll M Int .. . 1-<11n 
ona ,....cv-••• •...:r11tt< «1 tt•a•"'"'" "'"• •• 
~=~·.: ,~;".~:;·~or:;;,:.~~ PC n PC Al 1•0 

DATA COMPRESSION 

Listing 3: This program reads compressed data from CDATA and uses it to 
reconstruct the original data by applying the Nyquist sampling theorem . 

10 OPEN "l" , #1,"CDATA" :REM Compressed data. 
20 INPUT#1,N,L :REM Get count, sampling invervol. 
30 K=INT(N/L):DIM B(K)
40 FOR I=0 TO K :REM Get compressed data. 
50 INPUT# 1 , B ( I ) 
60 NEXT I 
70 CLOSE 
80 OPEN "0" ,#1, "RDATA" :REM Create reconstructed data. 
90 PRINT#1,N :REM Write data count. 
100 W=3.141593/L 
110 FOR I=0 TON :REM Reconstruction 
120 IF I MOD L = 0 GOTO 190 :REM Branch at sampled values. 
130 G=0 
140 FOR J=0 TO K :REM The Nyquist sum . 
150 M=W*(l-J*L) 
160 G=G+B(J)*SIN(M)/M 
170 NEXT J 
180 GOTO 200 :REM Sum done; store this value. 
190 G=B (l/L) 
200 PRINT#1,G :REM Write reconstructed value to file. 
210 NEXT I :REM Go reconstruct next value. 
220 CLOSE :REM Done 
230 PRINT "The reconstructed data f i I e is RDA TA" 

Listing 4: 1his program displays data from the original and reconstructed 
data files. 

10 OPEN "I",#1,"DATA" :REM Original data file. 
20 OPEN "l",#2,"RDATA" :REM Reconstructed data file. 
30 PRINT " DATA RDATA Error" 
40 IF EOF(1) THEN CLOSE: END 
50 INPUT#1,A :REM Get original data value. 
60 INPUT#2,B :REM Get reconstructed value. 
70 ER=ABS(B-A) :REM Calculate error. 
80 PRINT USING "#.#####AAAA #.#####AAAA #.####";A,B,ER 
90 GOTO 40 

Listing 5: 1his program plots the data from DATA and RDATA on the 
screen (high-resolution capability required). Note that the scale and offsets 
may differ for the two plots. 

10 SCREEN 0,0,0 :REM Text screen 
20 SZ=4-INT(-(640+7)*200/32) :REM Size of graphics array. 
30 DIM SC(SZ) :REM To hold graphics screen. 
40 VRES=200: HRES=640 
50 REM 
60 YES=( 1=1) 
70 NO=( 1=0)
80 SS=NO : REM Screen not saved yet 
90 FILES 
100 LINE INPUT "Nome the input file ";FI$ 
110 IF FI$=NU$ THEN END 
120 OPEN FI$ FOR INPUT AS 
130 INPUT #1 ,N 
140 PRINT FI$; "contains ";N+1; "values" 
150 INPUT # 1 , Y 
160 MINY=Y : MAXY=Y 
170 FOR K=1 TO N 
180 INPUT #1. Y 
190 IF Y>MAXY THEN MAXY=Y 

conrinued 
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BOOKMARK™ Data Protection Software 

Automatically marks your place so you can resume where you left off. 
Runs with most software so if you decide to call it a day you can power down, and upon restart 
BOOKMARK will bring you back where you left oft... it's like having a BOOKMARK in your computer! 

Stop wasting time navigating through menus ... or teaching novices. 

Easy to use. You choose how often work is saved, by number of keystrokes or length of time. 

Work in progress can be resumed within seconds after system crash, power failure, accidental 
reset or power down. 

Costly battery backup systems are no longer needed when work in progress is already saved to the 
point of the previous BOOKMARK placement. 

BOOKMARK is a memory-resident utility that automatically and periodically saves work in 
progress to a reserved area of the hard disk. 

Suggested Retail Price $69.95 Requirements: 
IBM PC/XT/AT or 100% Compatible 


64k 10 640k 

IBM DOS 2.1 or Higher 


1 Floppy Disk Drive• Hard Disk Drive (10 Megbyles Minimum) •Video Display Adapter, IBM (Monochrome , Color , Enhanced Color), Hercules, AST 

(BOOKMARK occupies an equivalent space on hard disk as in system RAM plus video RAM) 


To Order, Call INTELLISOFT International or Ask Your Dealer for BOOKMARK 

IN I El I ISOFl.w 
.. 

INTERNATIONAL 

Call Toll Free (800) 544-MARK · In California Call Toll Free (800) 543-MARK 

70 Digital Drive · P.O. Box 1972 ·Novato, California 94948 · (415) 883-1188 


BOOKMARK" is a trademark of INTELLISOFT Internat ional. Copyright © 1986 by INTELLISOFT International. All rights reserved. 

IBM PC/XT/AT are regi stered trademarks of International Business Machines Corporation. Hercules is a trademark of Hercules Computer Technolo gy. 

AST is a registered trademark of AST Research, Inc. 
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Inquiry 38 

fJ·,,Mi ~~',J)
17 ,,Mit.,tf'}l
i HARDWARE----. 

-----COMPUTERS----
IBM COMPATIBLES w/Turbo, 256K Ron\ Keyboard, 

w/l Floppy. .. 509 Plus 20MB Hord Disk. . . 899 
PANASONIC Business & Executive Partners. . . CALL 
ATARI ST COMPUTERS . ............ . ... ... CALL 

MODEMS, BOARDS, DRIVES - 
E..,rcom 1200 Internal , . . 119 SixPokPlus 384K. . . .. . 209 
Hayes Modems. . . ... . . CALL SixPok Premium. ..... ... 249 
Practical Modem 1200 .. . 135 Intel Above Boord PC ... 225 
Genoa Spectrtrn , . 185 Above Boord AT . . 355 
Hercules Graphics+. 189 Tolllree J-Rom 3 . 189 
Auto SWilch EGA . . . 389 J·Rom 3AT. . . . 249 
EGA Wonder . . .. . ..... 255 Haser + .. . .. 459 
Tecmor EGA Mosler. . . .. 285 Micrasoll Moch lO . . ... 265 
V1dea 7 Vega Deluxe .. 385 Seagate 20MB Kit . . .. . 389 
384K RAM Cord. . . . . . .. 99 Seagate 30MB Kil. . . . . 459 
Captain 384K .. . . . 165 Filecord 20MB. . . 579 
Advantage Premium . . . . 439 Filecord 30MB. . . . ..... 679 
Rompoge/EGAAT .. . . . 759 Hordoord 20MB . 679 

----OTHER HARDWARE----
EPSON·All Models... . . BEST Sweet ffiOO. 749 

l.X/FX/fJ/LO . • PRICES Roland DXV-800 Ploller . . 409 
Citizen I 20D . ......... 189 Houston Inst DMP·29 .. 1799 
Panasonic lOBD I . . 209 Amdek 722 . . 509 
Panosonrc 1091 I . . . 269 NEC 1401 Multi· Sync . . . 639 
Panasonic 1092 . 315 SonyKV131l RGB/lV . . CALL 
Panasonic P313l . ..... . 265 Sony 1302 MulJeSync . . CALL 
SUmmosketch 1201 .... . 379 Thompson 36432 RGB •.. 329 

~---SOFTWARE-----. 
WORD PROCESSING -ACCOUNTING-
First Impression. . . . . 389 BPI Enterprise/Mod . . 429 
Manuscript. . . 339 Complete Bus. Acing... ... 159 
Microsol1 Word3. . . 249 DAC EZ Accounting ... • .. 42 
word Perfect 4.1 . . . . 209 Open Systems 1/3/Mod . . 429 
PFS: First Choice .. .. B9 Real World · .. . CALL 
PFS: Pro wnte . . . . . 115 Tax Preparer. . . • .. 195 

Reference Set 53 	 - SPREADSHEETS 
--DATABASE -- ~~s/SjlnPh~ny .• · · · •. _c~j 
dBose Ill Plus . . 399 Framework II . 3Q9 
Rapid File . . 259 Open Access II. . • 289 
Paradox. .. . .. . . .. 449 Abilily. . .. .. 61 
Powerbose ............. 199 Mosaic Twin . . 57 
RBoseSyslemV .. .. . 349 PFS: Pro Pion.. 145 
Reflex.. .... . 83 
Revelation .. 529 _ UTILITIES ·
PFS: Pro File .. 145 Alice Pascal. ......... 59 
0 & A. .. • 239 Microsoll C ... 269 

Quick Basic 60
--GRAPHICS-- TurboPosco1Ver3 . . 59 

Click Ari Pers Pub. . . 109 :i~:log : ;~ 
Fantasy · · · • · · · 43 Windows 59 
Freelance Plus. . . . 339 Carbon copy. · . 117 
Harvard Pres Grophrcs . • 229 Fastback . ..95 
~ne; c Cod .. .. · .. 69 Norton Ulilities . 551 

In A Vrs1on . . • . • . 255 Pop·Up Desksel . . . 43 
Newsroom Pro . • 79 HOT . , ... 45 
Prrntmaster Plus . . . . . 36 Disk Optimizer . . 32 
ProDe~gn 11. . . . 169 soz .56 
Show Por1ner .. . .. 48 Xlree.... .. · .. 31 
Dr. Halo 11 w/Mouse . . 109 	 Stotgrophics . . . 449 

Total Project Manager .. . 289 

800-662-2686 orders only 
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DATA COMPRESSION 

200 IF Y<MINY THEN MINY=Y 
210 NEXT K 
220 CLOSE 
230 PRINT "Values range from ";MINY; "to "; MAXY 
240 PRINT "Press any key to continue"; 
250 WHILE INKEY$=NU$: WEND 
260 YSCALE=(VRES-1)/ABS(MAXY-MINY) 
270 XSCALE=(HRES-1)/N 
280 CLS 
290 SCREEN 2 :REM Graphics 
300 IF SS THEN PUT (0,0),SC 

been saved previously. 
310 REM 
320 OPEN FI$ FOR INPUT AS 1 
330 INPUT #1, N 
340 INPUT#1 , Y 

screen 
:REM Restore screen if it hos 

350 PSET (0,VRES-1-(Y-MINY)*YSCALE) :REM Plot 1st point. 

360 FOR X=1 TO N 

370 INPUT #1 ,Y 

380 LINE -(X*XSCALE,VRES-1-(Y-MINY)*YSCALE) :REM Connect. 

390 NEXT X 

400 CLOSE 

410 GET (0,0)-(639,199),SC 

420 WHILE INKEY$=NU$: WEND :REM Hold ti I key pressed. 

430 SS=YES :REM Screen hos been saved. 

440 SCREEN 0,0,0 :REM Go bock to text screen. 

450 GOTO 90 

sumed for values "before" and "after" the 
N+I data values. This is because in the 
reconstruction of each function value, the 
Nyquist sum equation requires the use of 
sampled values over the complete domain 
of the function, that is, from n = - oo to 
n = +oo. When the series is truncated , 
as it must be in any practical implemen
tation, the algorithm operates as if all the 
truncated sample values are 0. 

In both hardware and software imple
mentations, it is common practice to 
preprocess the data, using filtering and 
windowing techniques to limit the high
frequency content. Filtering eliminates or 
smooths out exceptional fluctuations or 
discontinuities in the data, while window
ing techniques modulate the truncation of 
the data domain, providing smooth tran
sitions to and from the value 0. Such tech
niques allow sampling at a lower frequen
cy, but at the risk of doing violence to the 
data. The trade-off must be made on a 
case-by-case basis, assessing the extent to 
which the high-frequency content is arti
ficial, that is, due to noise or introduced 
by truncation of the data domain. 

For the Curious 
It is instructive to use the algorithm of the 
Nyquist sum equation to reconstruct 
typical functions (truncated sinusoids, 
Gaussians, etc.) from sample sets ex
tracted at a variety of sampling frequen
cies to exhibit the so-called aliasing effects 
of undersampling, These effects are best 
studied by comparing plots of the original 
and reconstructed functions. 

To create data from a particular func
tion, change listing I, Note that the first 

value written to the file must be a count 
that is one less than the number of data 
values to follow. For instance, if the file 
contains 10 values, the count should be 9. 

To control the sampling frequency with
out regard to Nyquist accuracy limitations, 
change listing 2, lines 80-100, to 

80 PRINT "Sampling rate (2 to "; 
INT(N/2-.5); ")"; 

90 INPUT L: IF L < 2 OR L > 
INT(N I 2-.5) THEN 80 

100 OPEN ''O'; #1, "CDATA" 

and delete lines 110 through 260 and line 
360. 

Run the modified program to generate 
the sampled data file CDATA, then run 
listing 3 to attempt a reconstruction of the 
original data. Use listings 4 and 5 to com
pare the original and the reconstructed 
data. 

Intellectually, the theory behind the Ny
quist theorem is intriguing and elegant, 
and it requires only a knowledge of 
Fourier transform theory. Carson Chen's 
"An Introduction to the Sampling 
Theorem" (National Semiconductor Ap
plication Note 236) is a concise and readi
ly available synopsis of Nyquist theory and 
includes an excellent bibliography. Chen's 
explanation is included in the National 
Semiconductor Data Conversion/Acquisi
tion Databook (Santa Clara, CA: National 
Semiconductor Corp. , 1984, page 12.46). 

On the practical side, the Nyquist tech
nique deserves more attention and devel
opment as a software calculation tool, 
alongside traditional numerical interpola
tion. • 



Now IT'S EASIER TD MoVE HEAVEN &EARTH. 


Introducing Harvard 
Total Project Manager II. Ifyou have to move 

heaven and earth, the best 
project management soft
ware can make a world 
of difference. Harvard 
Total Project Manager 
II (HTPM II) lets you 
manage important pro
jects faster and easier, 
with earth-shaking 

new features. 
Finally you can 

plan your project 
directly on the com

puter. HTPM II's unique graphic 
Work Breakdown Structure lets you identify all your 
projects tasks entirely on-screen. From there, it's easy 
to optimize your project's plan through a program
generated PERT chart. 

Or, if you prefer, you can create or manage your 
project in the PERT chart, Gantt chart or HTPM 
II's own Task List format. 

With HTPM II, managing resources has never 
been easier. When you're juggling several projects, 
you can trackallocationsacross all jobs and be instantly 
alerted to over-commitments. Automatic resource 
leveling easily resolves complex conflicts, too. 

HTPM II also clearly displays actual vs. planned 
and baseline information on-screen, to help evaluate 
costs and scheduling. 

And, for presentation-quality reports, HTPM II 
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the HP Laserjet and many plotters. 

So for better planning, scheduling, controlling and 
reporting, choose HTPM IL Because with Harvard 
Total Project Manager, the sky's the limit! 
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1-2-3® is more than just the best selling PC software package in the world. 
It's a system. Asystem that includes a wide range of Lotus® products that work with 
1-2-3. Including Lotus HAI;'.-for easier and faster use of 1-2-3. 1-2-3 Report Writer~ 
for reports, forms and mailing labels. And Freelance® Plus-for business graphics. 
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software developers to work with 1-2-3. 
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will become more valuable and more useful to you in the years ahead. 
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Computing 


Using Computers for Instruction 
by Henry Jay Becker ............ 149 

The Difference in Higher Education 
by Donna Osgood . . . .... ... .. . . 165 

The Quiet Revolution 
by Brock N. Meeks .... . ........ . 183 


A Hard Look at 
Educational Software 
by Adeline Naiman . ... ......... . 193 

The Potential for 
Interactive Technology 
by Alfred Bork .... . ... .. ... ... . 201 

IN THIS COLLECTION of articles exploring various aspects of educational com
puting, you'll find, as we did, that while some authors call for revamping the entire 
educational process, other authors survey the successes in the field . One thing is cer
tain, no two agree or share the same visions, causes, or needs in applying computer 
technology to education. 

We begin with "Using Computers for Instruction,'' which presents some unofficial 
results of the Second National Survey of Instructional Uses of School Computers, com
missioned by the U.S. Department of Education in 1985 and conducted that spring. 
According to Henry Jay Becker, a research scientist from Johns Hopkins University 
in Baltimore, while successes have been recorded, unexpected trends may unwitting
ly shape the future unless they are corrected. 
. Following the survey, BYTE's Donna Osgood focuses on major accomplishments 
of a sampling of colleges-Reed College, Stanford University, Carnegie Mellon, Drexel 
University, and Brown University-and shows the different ways these five colleges 
have used computers. She includes screen shots of programs developed by both facul
ty and students that are available to all colleges through the Academic Courseware 
Exchange, explained in an accompanying text box. From these examples, it is evident 
that educators and students are gaining proficiency in using new techniques to com
puterize academics. 

To further electronic access to post-secondary education, Brock N. Meeks, a teacher 
in an on-line alternative education program, discusses the real advantages of receiv 
ing graduate credit for courses offered on-line in "The Quiet Revolution." This is fol
lowed by comments from readers affiliated with universities who responded to the editorial 
in the September 1986 issue of BYTE, which was a call for improved on-line education. 

Shifting focus from college to elementary and secondary educational concerns, "A 
Hard Look at Educational Software" by Adeline Naiman, director cf an educational 
software firm, charts the reluctance of investors in developing innovative software. 
She ascertains it is the publishers who have leaped in to fill this void. In the end, 
Ms. Naiman heralds the birth of a third generation of software applicable to the 
classroom. 

With an eye to the future, we close our presentation with a theoretical viewpoint 
by Alfred Bork, long known for his work with computers in education. His concerns 
mirror many of the findings from Becker's survey, bringing our discussion full circle. 
In "The Potential for Interactive Technology," Bork critiques the current problems 
found in education, emphasizes a few workable programs, but goes on from there 
to encapsulate visions for combating the problems he so carefully outlines. Further, 
Bork calculates the expense of his program and its multinational possibilities. 

The conclusions you draw from these readings will undoubtedly reflect your par
ticular interest in the field , whether you attend school, have children in school, or 
are a teacher, administrator, or a concerned member of the computing community. 
Perhaps the issues raised here, in conjunction with the successes, will contribute to 
the pursuit of equality on all fronts in academic computing. 

-Margaret Cook Gurney, Associate 1echnical Editor 

• 
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Get anew handle on 

your business with SBT 


Now you can handle up to 254 users, all 
working in the same data files, with the SBT 
MultiNet Database Accounting Library. The 
accounting software written in dBASE III PLUS. 

So whether your business is large or small, 
you can grow to the limits of the most advanced 
PC networks available. 

When you want that special report, or your 
business needs something we didn't think of, 
you can quickly and easily modify our programs 
to meet your needs exactly (because our dBASE 
source code is included absolutely free). 

And if you don't have time to make the 
changes yourself, there's a nearby consultant 
who can make them for you. 

So if your company has two users or two 
hundred and fifty, you can add customers, update 
records, and have as many people enter orders 
as it takes to keep your business growing. 

Isn't it nice to know there's software 
you can't outgrow? The SBT MultiNet Database 
Accounting Library. 

Now you can get a new handle on your business. 

Call today for our demo disk and brochure. 

THE SBT DATABASE ACCOUNTING LIBRARY. 
dProfessional Time & Billing $395 
dOrder Sales Order Processing $295 
dinvoice Billii;i.g/Inventory Control $295 
dStatement Accounts Receivable $100 
dPurchase Purchase Order $295 
dPayable Accounts Payable $395 
dPayroll Payroll/Labor $395 
dLedger General Ledger/Finance $395 
dAssets Asset/Depreciation $295 
dProject Project/Job Accounting $395 
dProperty Tenant/Unit Management $395 
dBackup Menu/Backup $ 65 

MultiNet versions $200 additional per module 

Call today for the name of the SBT consultant 
in your area. 

ThreeHarbor Drive 
Sausalito, CA 94965 
(415) 331-9900 

*Compiled versions also available. dBASE Ill and dBASE II are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SBT Corporation. 


148 B Y T E • FEBRUARY 1987 Inquiry 254 




EDUCATIONAL COMPUTING 


Using Computers 

for Instruction 


The results and implications of a national survey 
may surprise you 

IN 1985 THE SECOND National Survey 
of Instructional Uses of School Computers 
was commissioned by the United States 
Department of Education. The 2331 
schools that were included in the study 
were selected from a sample of elemen
tary and secondary schools, public and 
private. Schools with higher grade levels 
and schools that were expected to have 
more computers were oversampled in 
order to provide the most detail possible 
about schools making varied and exten
sive uses of computers. The raw results 
were reweighted so that the data shown 
could be interpreted as coming from a 
representative sample. 

Data analysis for the survey is still in 
progress and is supported by the Depart
ment of Education's Office of Educational 
Research and Improvement and by a grant 
from the National Science Foundation. 
Any opinions expressed in this article are 
my own and do not reflect the policy of 
these agencies; no official endorsement 
should be inferred. The study was con
ducted in the spring of 1985, and data 
should be viewed in that context. (For fur
ther information, see reference !.) 

Achieving a Desirable Ratio 
In the last five years, most schools have 
begun using computers in their instruc
tional programs. Seven years ago, half of 
all high schools had no computer at all; 
and only four years ago, fewer than half 
of elementary schools had any. However, 
currently, 90 percent of all U.S. school

.children attend a school with at least one 
computer. The typical high school has 

Henry Jay Becker 

more than 20 computers, and the typical 
elementary school has 6. But these 
numbers are far short of the resources 
needed if schools are to provide all their 
students with a substantial degree of 
computer-based experience. 

Under the right conditions, a typical 
high school student could use computers 
to write compositions, memorize facts and 
vocabulary, understand relationships and 
concepts in mathematics and science, and 
write computer programs. Each of these 
separate uses might occupy from 30 
minutes to three hours of computer time 
per week. Thus, a high school student 
could profitably use computers for as 
much as an hour or two per day. 

But very few schools have the computer 
resources to give that much computer time 
to each student. To provide only 30 
minutes of computer time daily to each 
student, a school would need one com
puter for every 12 students-assuming 
constant use of the computers for six hours 
per day, with no time lost to transitions, 
scheduling foul-ups, or other interrup
tions. Such a favorable ratio is available 
at only 7 percent of high schools and 2 
or 3 percent of elementary and middle 
schools. Most schools can provide a sub
stantial computer experience to some 
students only by limiting the number of 
students who have access to computers. 

Student Computer Use 
Nearly half of elementary and middle 
school pupils and about one-third of high 
school students make some use of com
puters at school. However, many of these 

computer uses are casual and of short 
duration. Overall, a typical elementary 
school student using computers in a par
ticular week uses them for 35 minutes that 
week, either all on one day or in 10- or 
15-minute sessions on different days. Dur
ing most weeks the student may not use 
computers at all because elementary 
schools generally rotate computer ex
posure among as many students as possi
ble. The typical middle school student 
using computers has a little more than one 
hour per week, while the typical high 
school computer user has nearly two 
hours. While fewer students use com
puters in the higher grades, they do so 
much more intensively. 

Figure 1 shows how school computer 
time and student users are divided among 
the grade levels from kindergarten through 
twelfth grade. In elementary schools, both 
the number of student users and the total 
amount of use increase every grade from 
kindergarten to fifth grade. At the mid
dle school level, fewer students use com
puters, but the total computer time goes 
up sharply between the sixth and seventh 
grades. At the high school level, both 
measures shift sharply. In the ninth grade, 

continued 

Henry Jay Becker is a research scientist 
at the Center for Social Organization of 
Schools at Johns Hopkins University (3505 
North Charles St. , Baltimore, MD 21218). 
He conducts research on the use and ef
fectiveness of computers for instruction 
and learning in school. He has a Ph.D. 
in sociology from Johns Hopkins. 
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COMPUTERS FOR INSTRUCTION 

substantially fewer students spend sub
stantially less time using computers than 
in the eighth grade. (About the same 
number of ninth-grade students use com
puters as kindergarteners.) High school 
computer use is clearly dominated by 
juniors and seniors, who make up ff) per
cent of the high school users and nearly 
67 percent of the instructional time 
available on high school computers. 

Comparing these survey findings to a 
similar survey conducted in 1983, a typical 
student computer user in 1985 gets about 
twice as much computer time as a student 
user did two years earlier, and the number 
of students using computers at each school 
has also about doubled . These increases 
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are possible because the number of com
puters in schools has quadrupled during 
the two-year period, and each computer 
is now in use for more hours per week. 

Teacher Use 
One-fourth of the teachers use computers 
regularly with students. A much higher 
proportion of elementary school teachers 
do so (37 percent in the K-6 schools) than 
do secondary school teachers (15 percent) . 
However, because schools with older 
students tend to be larger, roughly the 
same number of teachers (five per school) 
use computers regularly during the year 
at the typical elementary school and at the 
typical high school. 

5 6 7 8 9 10 11 12 

Grade level 

Percent of time 

2 

0 

K 2 3 4 5 6 7 8 9 10 11 12 

Grade level 

Figure 1: Distribution of student computer users and computer time use 
by grade level. 

100 

Regular lnstructlon 

Figure 2: Function of computer activity for teachers-enrichment, remediation, 
or regular instruction-by grade level. (Percents may total more than JOO 
percent because of multiple answers.) 

On the other hand, high school teachers 
who use computers are much more com
puter-knowledgeable than their elemen
tary school counterparts. For each school, 
the survey obtained an estimate of the 
number of computer-using teachers who 
are considered expert in each of four 
aspects of using computers-using some 
instructional programs, knowing about a 
wide variety of programs, using word pro
cessing or other professional tools, and 
writing computer programs. Averaging 
across these four areas of computer
related knowledge, 27 percent of the 
computer-using teachers from the high 
schools and 21 percent of those from the 
middle schools are considered expert, 
while only 10 percent of those from the 
elementary schools are. 

Major Instructional Uses 
The ways in which students use computers 
differ sharply by grade level, as you would 
expect. More than 50 percent of the com
puter time for students in elementary 
schools involves computer-assisted in
struction (CAI) with drill-and-practice or 
tutorial programs, and only about 12 per
cent of the time is spent writing computer 
programs. High school students, on the 
other hand, spend only 16 percent of their 
computer time on CAI but fully 50 per
cent in programming. On the average, 
across all school levels, student time 
averages out and divides evenly among 
CAI, programming, and other academic 
work (including "discovery learning" and 
word processing). 

How central a role do computers play 
in instruction at different grade levels? 
Teachers were asked about their use of 
computers for one (randomly sampled) 
class or subject-whether computers are 
used in that particular class as a regular 
part of instruction, primarily for enrich
ment, or primarily for remediation. 
Figure 2 shows how the responses differ 
by grade level. 

From kindergarten through the eighth 
grade, computers are used primarily for 
enrichment. They also play a remediation 
role from the first through the seventh 
grades, but remediation is never much 
more than 33 percent of all computer use. 
In the secondary grades, computers 
become integral to class instruction, 
especially in the eleventh and twelfth 
grades. 

Thus, while more students use com
puters at the lower grades, those high 
school students who use them do so more 
intensively and more often as a regular 
part of class instruction. However, regular 
use in high school classes generally in
volves the computer as the subject of in
struction rather than as an instructional 

conrinued 
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Attention Lotus users: Imagine: You're run
ning a "what-if' budget anal
ysis in 1-2-3 and you come upWrite easier, with abetter solution. Quick, 
fire offamemo to your dewrite faster. partment manager before 
you lose your train of 
thought. Without 4WORDRight in 1-2-3. 
you'd have to save your 

Lotus users must be the most loyal, 
most patient people in the world ... so 
many ofyou continue to use 1-2-3 for writ
ing memos and reports. You tap the I Range 
Justify command to rearrange text. Your 
[F2] edit key is worn an eighth ofan inch 
shorter than the rest. It's not pretty, but it 
works. Well, your patience just paid off. 
Introducing 4WORD, The Add- 0at.o1iase 

In Word Processorr• for 1-2-3. 
Ifyou've ever written a memo 1using Lotus, you're going "'.' 
to love it. GraphlCS 

Sprydslleel 

spreadsheet, exit 1-2-3and 
load aword processor. With 

4WORD, just move the cursor to an un
used column, press akey and you're there. 
Now you can type away. With features of 
the most powerful word processors. 

Better letters. On-screen. 
4WORD gives you automatic word 

wrap with on-screen justification. Block 
copy and move. Bold, italics, underline, 

global searchand replace, tabs, 
automatic re-align, margins, and 

more. All right on your
RO screen. All without leav

· y,
won1 ~' mg 1-2~3._ ou can even cre

@ 

Compl_ete Wo_nl 4WORD actually becomes part of 1·2·3; ate soph1sucated for~ let-
Processmg. Built-In. a fourth, integrated module. ters, and merge them with the 
4WORD is unlike anything you've spreadsheet's database. Automatically. 

seen. It's not a macro. It's not even astand- Then print with the 1-2-3 /Print command. 
alone Lotus add-on. 4WORD is full-fea- And, the whole process can be controlled 
tured word processing software that inte- by a 1-2-3 macro. 
grates into 1-2-3 itself. It's one ofthe first 
products available that uses the new Ad
vanced Add-In technology from Lotus. So 
it actually functions aspartofl-2-3(theway 
word processing works inside Symphony). 
That means when you wantto write a 
memo, just shift into 4WORD with a 
single keystroke. Right in the mid
dle ofyour spreadsheet. You 
never have to stop, store and 
exit 1-2-3 again. 

Developed by 

LeBlond Software 
The Add-In Exper t s 

Now let's talk integration. Imagine the 
memo again. And imagine this: Todemon
strate your solution, you need to include 
spreadsheet numbers. Can 4WORD do 
that? You bet. Just tap/ Integrate (that's a 
new 4WORD command), move the cursor 
across the range of numbers and zap. Your 
memo is connected to Specificacivns: 
your spreadsheet. And 

• Nol copy-prolcc1rd. 
the numbers appear in • Requires PC'MS-DOS 2.0 

or later and an IBM PC the memo right where version of Lorns 1-2-3 
you want them. Ifyou Release 2.0 or later. 

change numbers in the • Compatible with EMS 
boards and programs like

spreadsheet, the memo Sidekick, SQZ!,'" Note·lt" 
and HAL. changes too. We call this 

"hot links." And the first · Usesonly50Kofadditional
memory.

time you write areport · Complete on-line, Lotus-like 
· h bl h"b" d hclpsyslcm.

Wit ta es, ex I llS an . Can be controlled by 1-2-3 
appendices linked to macros. 

1-2-3 spreadsheets, you'll understand why. 
Think of 4WORD as aeasy-to-use 

companion to 1-2-3. It's the kind of product 
you've come to expect from Turner Hall, 
publishersofNote-Itand SQZ!. 4WORD 
won't replace your stand-alone word pro
cessor ... it's really not meant to. But for 
only$99.95, it's one heck ofaspreadsheet 
addition. 

The Write 
Guarantee. 

We're so sure 
you'll love 4WORD, 

we'll give you this guar
antee: try4WORDfor 


:Al days and ifyou're not 

completely satisfied for any 


reason we'll take it back and 
send back your money. No 

questions asked. Call today. 
Or better yet, right now. 

1·800·556-1234 x528 
(In CA 800-441-2345 x528) 

4woRD 

THE ADD-Ill WOllD PIOCESSOI™ 

IOI 1·2·3 
Only r:------------:--, 

$99 95 I Please send me __ copiesof4WORDfor$99.95, I 
• plus $2.00 per unit shipping. ($12 per unit outside 

Available at better 
deafers everywhere 
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I Card# Exp. Date ___ I 
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Company _____________

I /I10201 Torre Ave., Cupertino, CA 95014 • (408) 253-96071 Address 
City/Stale/Zip _____________ 

SQZ! and 4WORD The t\dd-In Word Processor an: 1radcmarks ;.md Note-II is a 
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COMPUTERS FOR INSTRUCTION 

Boys outnumber girls 
in using computers 
before or after school. 

medium or a productivity tool. So, 
regardless of grade level, only a small 
fraction of the time is the computer used 
as a regular part of instruction in tradi
tional academic subjects. 

Table I presents the distribution of com

puter uses across school subjects for the 
following three grade groups: early 
elementary (K-3), late elementary and 
middle (4-8), and high school (9-12). The 
teachers were asked which computer ac
tivity their students most recently engaged 
in. The results are weighted according to 
how much that class used computers dur
ing the year, so percentages give the ap
proximate proportion of total use. 

In grades K-3, whole-number arithmetic 
and language arts, including spelling and 
reading, constitute 77 percent of computer 
use, which includes the time spent in 

computer-literacy units where students are 
engaged in math or language drills. 
General instruction about computers, pro
gramming, problem solving, and writing 
altogether come to only about 20 percent 
of the time spent. In contrast, in grades 
9 through 12, 50 percent of all computer 
activity is concentrated in computer pro
gramming and computer-literacy courses 
and topics, while only 13 percent is 
divided between math and language arts. 

More time (18 percent) is spent in busi
ness typing and word processing courses 
at the high school level. Counting only 
regular computer use in a subject, com

Upgrade-ability 

At a fraction of the cost of the leading modem, the 

Messenger 1200 TM is a brilliant investment in your computer 
system's future. Its many advanced features are highlighted 
by easy upgradeability to 2400 baud transmission (if your 
communication requirements increase). The Messenger 1200;" 
it's got all the advantages. 

• Upgradeable to 2400 Baud 
• 100% Hayes Compatible-Full Hayes 'AT' Command Set 
• Asynchronous and Synchronous Data Formats 
• 300/1200 Baud Rates and Auto Dial/Auto Answer 
• External RS-232 or Internal Halfcard Models 
• FREE Powerful Communications Software and Extras 
• Single Modem Chip Technology 
• One Year Warranty 

Dealer inquiries welcome-for orders or literature call: 
Toll free (800) 334-5255 Inside CA (818) 709-6581 

[ Al1A111- _,.,,. 
~ SYSTEMS 

Aicon Systems, Inc. 8968 Fullbright Ave., Chatsworth, CA 91311-6158 

puters appear to play an even greater role 
in industrial arts and business education 
courses than they do in any of the tradi
tional high school academic areas, with 
the possible exception of science. 

Perhaps the most diverse use of com
puters appears in the late elementary and 
middle grades. There is substantial use in 
math and language arts ( 48 percent), as 
well as significant use where the computer 
is the object of instruction (41 percent). 
Middle school once again proves its name 
as a transition between elementary and 
high school. 

Differences by Sex 
Boys use school computers more than 
girls do, although not everywhere and not 
in all respects. The survey assessed the 
proportion of student computer users who 
are girls for the following kinds of use: 
:before or after school, word processing, 
elective computer programming classes, 
computer-game playing, and overall use. 
Girls constitute roughly half of students 
using computers for word processing and 
roughly half of students using computers 
overall. This parity stretched across all 
three school levels. In addition, playing 
computer games involved as many girls 
as boys in elementary school, but not in 
middle or high school . 

Enrollments in elective programming 
classes in the middle and high schools 
were also roughly evenly split between 
male and female students, with the typical 
school reporting that programming classes 
are about 45 percent female. An even 
higher percentage of girls were in those 
programming classes that require algebra 
or higher math as a prerequisite. 

Where computers are used either before 
or after school, boys outnumber girls 3 to 
I. At the typical middle school, only 15 
percent of the before- or after-school users 
are girls. Boys also dominate elective pro
gramming activities in elementary school 
and game playing in middle and high 
school. Girls dominate in high school 
word processing, most of which occurs in 
business education courses where girls 

continued 
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COMPUTERS FOR INSTRUCTION 

Table 1: Distribution of computer use by subject and grade level. (Sum of individual entries may not equal subtotal 
entry because of rounding. Similarly, subtotals may not sum to grand total.) All numbers are percentages. 

Grade Levels of Students in Class 
Subject (from course title, 

9-12activity, and software in use) K-3 4-8 

Mathematics* 
Topics below algebra 

or unspecified math 
Algebra, geometry 
Trigonometry, advanced math 

42 

0 
0 

27 

1 
0 

5 

Subtotal: traditional math subjects 42 28 7 

English 
Language arts and spelling 18 12 4 
Reading 17 8 2 

Subtotal: language arts 35 20 6 

Writing 2 2 3 . 
Word processing in English class 3 3 2 

Subtotal: writing 5 5 5 

Computers and problem solving 
Math topics: problem solving, 3 6 2 

Logo, programming activities 
Programming** as specific 2 13 42 

topic or course 
Logo as specific topic*'* 4 5 1 
Computer literacy as specific 6 10 5 

topic or course 

Subtotal: computers and problem solving 14 34 50 

Business and word processing 
Business, accounting, secretarial, 

other than word processing 
Word processing, not in English class 

0 0 

2 

6 

12 

Subtotal: business 2 18 

Other subjects 
Science and nutrition 1 3 7 
Social studies 1 4 1 
Industrial arts and agriculture 0 1 5 
Others 2 2 2 

Subtotal: other subjects 4 11 15 

Total for all subjects 100 100 100 

• See also first entry under Computers and problem solving. 
• • Excluding specific mentions of Logo . 

... Including some general problem solving not classified elsewhere. 

make up most of the enrollment. 
Individual computer-using teachers 

were asked to indicate the sex of the three 
students most affected by their experience 
with computers in school. About 62 per
cent of the students identified by elemen
tary school teachers were boys; at the 
secondary school level, about 67 percent 
of those mentioned were boys. Moreover, 
the first person named by each teacher was 
overwhelmingly likely to be a boy-74 
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percent of the first mentioned at the 
elementary level and 78 percent at the 
secondary level. 

However, when asked how computers 
have affected these students, elementary 
and middle grade teachers who had named 
a girl were more likely to say that com
puters have helped her academically. Male 
elementary and middle grade nominees 
were more likely to be affected in terms 
of behavior and attitudes-such as im

provements in self-confidence, self
discipline, or motivation. 

Differences by Ability 
Higher-ability students are much more apt 
to use computers. At all school levels, 
students from the top third of their class 
are disproportionately included among the 
most active computer users. Students from 
the bottom third· of their class are well 

conrinued 
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card compatible 
13" RGBI Super 
High Resolution 
monitor. 16 color 
display with 800x400 
lines of resolution. 

CM-1370A 
AT&T 6300™ and 
6300 Plus™ 
com11atible 13" 
RGBI Super High 
Resolut ion monitor. 
16 color display 
with 800 x 400 
lines of resolution . 

CGA· compatible 
13" RGBI High 
Resolution monitor. 
i6 color display 
with 640 x 200 
lines of resolution. 
Five position color 
display switch. 

CGA compaHble 
13" RGBI High 
Resolution monitor. 
16 color display 
with 640 x 200 
lines of reso lution. 
Three position color 
disp lay switch. 

MM-·14'22G/A 
MD'A or Compaq™ 
compatible 14" 
l'ligh <;)uality 
Monochrome 
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green display wi t h 
800 x 350 lines of 
resolution. 

Apple™, Atari™, or 
CommodoreTM 
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monitor. Amber or 
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800 x 350 lines of 
resolution. 
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COMPUTERS FOR INSTRUCTION 

The effect of computers 
on lower-ability 
students is improved 
behavior and attitude. 

represented in elementary school, but not 
in high school. 

Compared to those in the middle third 
of their class, top-third students use com
puters more overall, before and after 
school, and in word processing, and much 
more in elective programming. Only in 
playing computer games are the high 
achievers not dominant. 

School computers affect higher- and 
lower-ability students differently. By far 
the most frequently reported effect on 
lower-ability students is improved motiva
tion, self-confidence, and self-discipline. 

These behavioral and attitudinal conse
quences are mentioned much less often for 
higher-ability students, particularly at the 
high school level. Lower-ability students 
also receive academic help primarily in 
developing basic skills in mathematics, 
reading, and language. In contrast, 
teachers reported that computers help 
higher-ability students primarily with 
higher-order thinking skills, programming 
skills, writing, science projects, out-of
school activities, career preparation, real
world experience, and other activities
in other words, "high-ability academic 
direction" (see figure 3). 

Computers may affect students of dif
ferent academic abilities differently in part 
because such students use computers in 
different ways and for different school 
subjects. The pattern of computer use in 
low-ability classes in grades 4-8 strong
ly resembles the overall pattern shown in 
table I for all classes in K-3 (see table 2). 
Three-quarters of computer activity in 

these classes emphasizes basic math and 
language arts skills. These classes do not 
share the emphasis on computer-specific 
and higher-order skills found at the same 
school level in mixed-ability classes and 
even more so in high-ability classes. 

Computer programming stands out as 
the most substantial aspect of computer 
use by high-ability classes in the middle 
grades. Programming, computer 1 iteracy, 
and problem-solving activities account for 
ffl percent of the computer time in these 
classes. Altogether, two-thirds of the class 
computer time is devoted to higher-order 
thinking, writing, and programming ac
tivities for high-ability groups. In contrast, 
these uses take up only about 40 'percent 
of the computer time for mixed-ability 
classes and less than 20 percent for low
ability classes. 

Mixed-ability computer-using classes in 
the middle grades suffer from a poorer 
ratio of students to computers than do 

continued 

Grades K-5 Grades 6-8 High school 
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Figure 3: How the most affected students were helped, by grade level and ability. 
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W
e invented BASIC over 
20 years ago. 
Later, we re-invented it for 
micros as the True BASIC™ 

structured-programming language. 
And the idea was: To make program
ming as easy and natural as possible. 
So you could concentrate on what to 
program. Not how. 
Now there's True BASIC Version 2.0 for 
the IBM® PC and compatibles. Faster, 
more powerful and sophisticated than 
the original. 

MORE GRAPHICS. 
Right from the start, True Basic gave you 
terrific device-independent graphics. 
Built-in 2-D transforms. And support for 
multiple windows. 
Now we've added more graphics and 
full mouse support. 
So for the first time, you can create one 
program that will do superb graphics on 
CGA, EGA or Hercules displays. With
out worrying about additional drivers or 
overlays. And on the EGA, you can SET 
COLOR MIX to define your own colors. 
Use four shades of blue if you want (and 
make our competitors green with envy). 

MORE CONTROL. 
We al ways supported you with recursion, 
local and global variables and separately 
compiled libraries. 
Now you can have modules, too, the 
industrial-strength tool for building large 
applications. 
Using modules makes it easier for you 
to share data between routines. Build 
data structures. Then, if you want, hide 
them from other parts of the program. 
So you can always be free to focus on 
the task at-hand. 
Modules have their own initialization 
sections, so you can set up global vari
ables or turn on instrumentation. 
And, like other procedures in'I'rue 

Inquiry 301 

BASIC, modules can be compiled sepa
rately and stored in a library where they 
can be shared by several applications. 
Or they can be loaded directly into the 
True BASIC environment as part of your 
customized workspace. So when you 
use 'I'rue BASIC interactively, the mod
ules look like built-in functions. 
Modules made Modula-2 the successor 
to Pascal. Now they've put True BASIC 
one-up on all other BASICs. 

MORE SPEED. 
2.0 is 20 to 200 percent faster than 'I'rue 
BASIC Version 1.0. Both compile times 
and execution speeds. And on some 
real-world benchmarks, we're faster 
than many native-code compilers. 

MORE POWER. 
Start with a complete matrix algebra 
package. 
Then, since we support the use of 640K 
for both code and data, add arrays as 
large as you want. 
Our compiled code is more compact than 
what other compilers generate, so there's 
more memory left for your application. 
We've enhanced our dynamic array 
redimensioning and improved our built
in 8087/80287 support, making 1'rue 
BASIC the most powerful number
crunching BASIC around. 
And if it's strings you crunch, we've 
added new string functions and raised 
the limit. So strings can be up to 64K 
characters long. 

MORE DEBUGGING. 
We pioneered breakpoints and immedi
ate-mode capability in a compiled 
BASIC environment. 
Now we've added utilities that allow 
you to visually TRACE through your 
program, and check the values of 
selected variables. Or print a cross
ref erenced listing. 

And new compiler options like N 0 LET 
and NO TYPO let you decide how 
strictly you want your variable names 
checked. 

MORE INNOVATION. 
True BASIC has always had features 
like full-screen, scrollable editing. 
Block copy and block moves. And. 
global search and replace. 
Now, 2.0 keeps you on the leading edge 
of editing and file-management technol
ogy. With SCRIPT, to write the True 
BASIC equivalent of a DOS batch file. 
ECHO, to transfer your output to disk or 
printer. And ALIAS, to give you and 
your programs a better roadmap to your 
subdirectories. 
There's also Version 2.0 of the Devel
oper's Toolkit. With support for DOS 
interrupts. Pop-up menus. Even 
designer fonts. 
And remember: your programs are por
table to the other machines we support: 
the Apple Macintosh™ and Commodore 
Amiga~ 

MORE SUPPORl 
Call your local dealer. Call us TOLL
FREE at 1-800-TR-BASIC. Or write to: 
'I'rue BASIC, Inc., 39 South Main Street, 
Hanover, NH 03755. We'll send you 
more information. Including a free 
demo disk. 
See for yourself.That we're still true to 
our basic idea. 

True BASIC Language System is a trademark of 1Tue 
Basic, Inc. Macintosh is a trademark licensed to Apple 
Computer Inc. Amiga is a registered trademark of 
Commodore-Amiga, Inc. IBM is a registered trademark 
of International Business Machines. 
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COMPUTERS FOR INSTRUCTION 

Table 2: Distribution of computer use by subject and ability level. (Sum of individual entries may not equal subtotal 
entry because of rounding. Similarly, subtotals may not sum to grand total.) All numbers are percentages. 

Grade and Ability Levels of Students in Class 
Grades 4-8 Grades 9-12 

Subject (from course title, 
activity, and software in use) Low (29%) Mixed (59%) High (12%) Low (13%) Mixed (78%) High (9%) 

Mathematics* 
Topics below algebra 36 27 9 

or unspecified math 
Algebra, geometry 2 1 3 
Trigonometry, advanced math 0 0 0 

Subtotal: traditional math subjects 38 28 12 

English 
Language arts and spelling 20 10 4 
Reading 19 5 2 

Subtotal: language arts 39 15 6 

Writing 5 1 6 
Word processing in English class 1 3 4 

Subtotal: writing 6 4 10 

Computers and problem solving 
Math topics: problem solving, 4 6 10 

Logo, programming activities 
Programming"* as specific 2 14 25 

topic or course 
Logo as specific topic*'* 3 6 8 
Computer literacy as specific 4 12 18 

topic or course 

Subtotal: computers and problem solving 13 38 61 

Business and word processing 
Business, accounting, secretarial, 0 0 

other than word processing 
Word processing, not in English class 2 2 

Subtotal: business 2 2 2 

Other subjects 
Science and nutrition 1 5 2 
Social studies 0 6 6 
Industrial arts and agriculture 0 1 0 
Others 2 3 3 

Subtotal: other subjects 3 14 10 

Total for all subjects 100 100 100 

32 0 

1 2 
0 3 

32 3 5 

16 2 1 
13 0 2 

-
29 2 3 

4 2 9 
5 1 5 

9 3 14 

3 2 

4 50 32 

2 1 1 
6 5 4 

15 57 40 

0 7 2 

6 13 11 

6 20 13 

2 6 18 
3 1 3 
2 7 0 
3 2 3 

9 15 24 

100 100 100 

• See also first entry under Computers and problem solving. 
•• Excluding specific mentions of Logo. 

••• Including some general problem solving not classified elsewhere. 

either low- or high-ability classes. The 
mixed-ability classes tend to be somewhat 
larger than the gifted classes and much 
larger than the special-education classes. 
And they are allotted fewer computers. 
About 60 percent of the classes in the mid
dle grades use computers in the classroom 
rather than in a computer lab, and there 
they have a 20-to-l ratio of students per 
computer. So they typically have only one 
or two computers in their classroom. 
High-ability classes using computers in 
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the classroom have a median 10-to-l ratio, 
and low-ability classes typically have an 
even better 5-to-l ratio. In addition, high
ability classes are more likely than either 

· of the other types to use computers out
side of the classroom, in a laboratory or 
library, where the student-to-computer 
ratio is typically I to I. 

Students in high-ability classes, along 
with their teachers, are more likely to have 
a computer at their own home than are 
other middle grade computer-using 

students and their teachers. Among 
teachers of the high-ability classes, 47 per
cent have a home computer compared to 
28 percent of the other computer-using 
teachers. In more than 90 percent of the 
high-ability classes, at least three students 
have a home computer. This compares to 
about 60 percent for the mixed-ability 
classes and only 20 percent for the low
ability classes (which, however, have 
fewer students). On the other hand, 

continued 
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Evansville. . . . . ..... Hutch & Son 
Gary. . . . . . . .• . ... Calumet Electronics 
Indianapolis. . Warren Radio Co. 

Aires . . 
Clinton. .. 
Da venport . 
Davenport. 
Des M:>i'nes. . 
Iowa Qty.. 

IOWA 
... . Elecllonic Supply, Inc. 

.. R.J.S. Electronics 

'.'. ~~i~~gfAa~O 
•. Raud:0~r~~ep~l~P& 

KANSAS 
Overland Park......... Burstein & Assoc. 
Salina. . . ...... . ..... Eleclronics Inc. 
Wichita. . . Amaleur Radio Equipment 
Wichi!a Lloyd's Radio & Elec. 
Wichita. . RS.C. Electronics 

KENTUCKY 
Lexington . . . Radio Electronic EQu(p. Co. 

~~~s;~I~~· °. .' .' - ~~r ~ e.ss ~'.eWgr~~n ~~1'0 ~6: 
LOUISIANA 

Baton Rouge. . . . lndus1rial Elect. Supply 
Baton Rouge. . .• . .... Menard Eteclrorncs 
Broussard. Menard Electronics 
Gretna. . . Pelican Electronics 

LOUISIANA (Continued) 
Houma. . . . . . .. ... Pelican Electronics 
Lake Charles. . . . Wholesale Radi o & EQuip. 
Metairie. . . . . . . Pelican Electronic Supply 

~~~:~6~. ·.. ·~ 1 ~1:~ctr~~Pfi~~~i~rs:~C 
Shreveport. . . . Southern Elec1romcs 

MARYLAND 
Aberdeen. . .. Harco Electronics 
Baltimore. . ........ BCT Electronics 
Belllivil!e. . . . ....... Mark Electronics 

~~~iell~~~ : · : ~ · : : Aeva~:~c~~o~;~ra~~ 
LaLJel. , • , • • . .. Maryland Radio Center 
La va!e. • . . . . . . . . .. J&M Electronics 
Towson... .. Baynesville Electronics 

MASSACHUSETTS 
Pittsfield. . . ... Pi11sficld Radio Equipment 
Springheld....... Sydlee Eleclronic Supply 

MICHIGAN 
Adrian . . . .... Wedemeyer Elect. Supply 
Ann Arbor Wedemeyer Elect Supply 
BayCi ty. . . .. Kmde Oistributing 
De troit. . . . . . ... Electronic Pa1ts Co. 
East Detroit. . . . . . . . . . Heath/Zenith 
Fenton............ Tri County Etec!ronics 
Flint . . . . . . . . Shand Electronics 
Grand Rapids. . . Radio Parts Inc. 
Grand Rapids. . T&W Elec tronics 
Grand Rapids........... . Warren Radio 
Jackson. . . .. Fulton Radio Supply 
tansing. . . . ... Fulton Radio Supply 
Lansing. . . . . . Wedemeyer Elect Supply 
Livonia. .......... .. Norwest Electronics 
Madison Heights. . . . , War~en Radio 
Ntles. . • • . • . Niles Radio Supply 
Saginaw. . . Shand Electronics 
Saint Clair Shores. . Bell Electronics Co. 
laylor.. . . Tel Van Electronic Supply 
Tra verse City. . . Traverse Cily Elect. Supply 
Warren. _ .. K-40 Eleclromcs 
Wes tland. . . The Electronic Conneclion 

MINNESOTA 
Dulu th. . . . Northwest Radio c1 Duluth 
Minneapolis . .• • . Acme Electronics 

MISSISSIPPI 
Biloxi. . . .... Hooper Electronic Supply 
Jackson. . . . . Ellington Elec1ronic Supply 
Pascagoula. . . Hooper Electronic Supply 

MISSOURI 
Cape Girardeau...... Show Me Eteclronics 
Flat River. . . ... Show Me Electronics 
Jefferson Cily. . . . Central Missouri Dist Co. 
Jefferson Cily. . . .. Show Me Electronics 
Kansas City. . Electronic Supply Co. !nc. 
Rolla. Eagle El ectronic Dist 
Rolla. . . ... Show Me Electronics 
Sedalia . . . . . . .. Show f..1e Eleclronics 
Springfield. . Show Me Electronics 
St Louis. . Show Me Electronics 

Bozeman. 
Great Falls. 

MONTANA 
. Electronic Se1vice & Disl 

. . Electric Ci!y Radio 

NEBRASKA 
Grand Island. . . ... G.l.Elec!ronics 
Lincoln. . . Scott Electronic Supply 
Omaha. . . Scott Electronics 

NEVADA 

NEW JERSEY 
Camden.. 
Fairlawn . . 
Mantua . 
Ocean.. 
Trenton.. . . . 
Vineland.. . 

General Radio 
. .. Heath/Zenith 

.. . , Electronic Wor ld 
. . Heath/Zenith 
. . LaracoRadio 

. LaracoMneland 

NEW MEXICO 
Albuquerque. . . _. _ Elec1ronic C'1ty 

NEW YORK 
Amherst. . . . Audio Center 
Amherst... . . . . Hea th/Zenith 
Be thpage. . . .. Electronic No. 24 Inc. 
Buffalo. . . . . Radio EQuipment Corp. 
Cammack. . . Spartan Elect onics 
Jamesto wn. . . ... Warren Radio 
Johnson City. . ... Unicorn Electronics 
Kingston. . . Greylock Electronics 
Middleton. . . GreX~~1Ei~dfg~~~~:b~i~ ·. . . . Taft Electronics 
N. While Plains . . . . . . . . . Heath/Zenith 
Plaltsburgh. . . .... Champlain Electronics 
11J ughkeepsie. Greylock Electronics 
Rochester. . .. . _ .. . Heath/Zenith 
Troy......•.... Trojan Electronic Supply 
Utica..........•.... Central Electronics 

NORTH CAROLINA 
Greensboro. . . Healh/Zenith 

NORTH DAKOTA 
Bismarck. . . . . Holden Electronics 

~~~~~: : • _ • . . . . . : : : ~~~it~':r~~\~~ 
Mandan. . . . John Iverson Company 

Akron. 
Bryan.. 
Canton. .. 
Cleveland.. 
Lancaster. . 
Parma. 
Toledo.. . . 
Toledo.. . 
Vlicklif1e.... . 
'ibungstown.. 

OHIO 
. Warren Radio 

..... .. Bernie's Electric 
. Electronic Center Inc. 

. . ... Heath/Zenilh 
.. Electronic Supply Co. 
•. Superior Electronics 

. . Heath/Zenith 
........ . Warren Radio 

. ~~~t~~r ~ r~~~~n~i~f~ 
OKLAHOMA 

Bartlesville. . . . All-State Electronics 
Oklahoma City. . Radio Supply 
Oklahoma City.•. . ...... Trice Electronics 
Tulsa. . . • Tri ce Electronics 

Beaverton. 
Corvallis. 
Eugene.. ••. 
A:ntland. . ••. 

OREGON 
Norvac Electronics 

. . Zero Gee E!ec1ronics 
Norvac Electronics 

. .. Portland Radio Supply 

PENNSYLVANIA 
Chambersburg. Sunrise Electronic Dist. 
Drexel Hill . . Kass Electronic Dist. 
Erie. • . Warren Radio 
Fra zer. . ... Heath/Zenilh 
Philadelphia. . Heath/Zenith 
Philadelphia ...... ... Jan Industrial 
Phoenixville. . . Steven's Radio Shack 
York. . . Computer Center of York 

RHODE ISLAND 
Cranston........... Jabbour Electronics 
Pawtuck et. . . Jabbour Electronics 

TENNESSEE 

TENNESSEE (Continued) 

~~~~~];: . . . ..... ~ !~!'. ~ i ~Ja~~~tr~~1~ 
Nashvi lle. . . ....... Eddie Warners Inc. 
Nashville. . Electra Oist Co. 
Smyrna . . . . • Delker Electronics 

Brownsville. 
Dallas . . · 
Harligen. 
Houston. 
McAllen. 
McAllen. 
Odessa.... . 
Richardson. . 

Cedar City. 
Midvale.. 
Ogden.. . .. 
Sa1t Lake City. 

Burlington. 

TEXAS 
... George's Electronic Mall 

... .. .... . . Heath/Zenith 
..... George's Electronic Mart 

· .' ·.' .' Geor9e~n~~ct~~i~~~~ 
: : : : ~ 1 ~h~~t f~~,i~:~~ 
Manin Wholesale Electronics 

UTAH 
I & C Electronics 

. . . Heath/Zenith 
. Gaiter Supply Co. 
Kimball Electronics 

VERMONT 
Greylock Electronics 

VIRGINIA 
Annandale. . . . .... Arcade Electronics 
Arlington .. . Ar\inglon Electronic Wholesalers 
Blacksburg. . . . . . Seal ty's Radio & TV 
Brislol. . . . . . . Shield's Electronic Supply 
Charlottesville. . . . . . . . HR. Electronir.s 
Charlottesville. . . Grave's Electronics 
Hampton . . . . . •.. Cain Electronics 
Lynchburg. . . . Electronic Se1vice Co. 
Nor1olk. . ... Avec Electronics 
Nor1olk. . ...... Cain Electronics 
Nor1olk.. . . . . Priest Electronics 
Notfolk. . . . . . . • . • .... Rado Parts Dist. 
Richmond... •.. .. Avec Electronics 
Roanoke. . . . Avec Electronics 
Roanoke. . . . ~ople's Electronics 
Springfield. . . ... . ...... AB&S Corp. 
Vienna. . . . .. . Electronic EQuipment Bank 
Virginia Beach.. . . .. . Cain Electronics 
Winchester. . . ... Stinson Elec!ronics Inc. 
Woodbridge. . . E.G.E. 

WASHINGTON 
Bellevue......... A.B.C. Communications 
Bellingham. Cascade Elec tronics 
Cheney.. . . . . . Long's Eleclronics 

~~~l~~~~r~ , • , . - •. •• ~~1~h~~ ~::g~:/~ 
Seattle. . . . . . .. A.B.C. Communications 
Seattle. . . . . • Amateur Radi o Supply 
Seattle. . . .. Etectroric Supply Ca. 
Spokane. . . • . . Bits. Bytes & Nibbles 
Tacoma. . . . C&G Eleclrooics 

WEST VIRGINIA 
Fairmont. . . . . . . lP.S. Electronics 
Morgantown. . Electro Dist. Co. 
Wheeling. . _ . . lndustronics 

WISCONSIN 
Kenosha....... . Chester Electronic Supply 

FOREIGN 
Canada: 
British Columbia/ 

Vi ctrnia..........• Fort Micro Systems 
Ontario/ 

Mississaugu. 
El Salvador . 
Guam: 

. National Eleclronic 
. RR.E.l.S.A. 

Agana. . .. .. .. . Marianas Electronics 
Guatemala . Electr onica Pan Americana 
Panama. . . Sonitel S.A. 
Panama. _. . . .. Tropelco S.A. 
Puerto Rico:. . . ......... Halo Rey 

Microcomputer Store · 

Las Vegas.. 
Sparks. 

Bristol. . . . . . . Shield 's Electronic Supply Saudi Arabia: 
. Centu1y 23 Chattanooga .. . . Shietd·s Eleclronic Supply Jeddah..... Hisham Nwaila!i Establishment 

. . Computer House Knoxv1!le. . . Shield's Elec tronic Supply Jeddah. . . . Technical Computer Setvice 

•Quality Components •Competitive Pricing •Instant Delivery 
JIM-PAK • 1355 SHOREWAY ROAD • BELMONT, CALIFORNIA 94002 • TELEPHONE (415) 595-5936 • FAX (415) 592-2503 • TELEX 176043 • DISTRIBUTOR INQUIRIES WELCOME 
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comma· 
COM PAQ PORTABLE II WITH 640K 
360K DISK DRIVE 20 MEG HARO 
DR IV E 9" HIGH RESOLU TION 
MONITOR 
'CALL FOR NEW LOW PRICE' 

SPERRY IT . . .. .. . . .CALL 
SPERRY MICRO IT . .. .. .. .CALL 

l~~"~· PtdK~~~S 
cALLFOR-THE LOWEST 

PRICES IN THE COUNTRY!!! 

LAP TOP 
COMPUTERS 

TOSHIBA 
T110 0 PLUS ... . . NEW LOW 
Tl100 PLUS (640K) . . . . CALL 
T3100 AT COMPAT . CALL 

SHARP 
PC 7000 DESK TOP YET 

LIGHTWEIGHT AND 
TRANSPORTABLE 

$ WE Ht~~J~i :~!~~LUTE $ 
Bondwell 

XT COMPATIBLE WITH 640K TWO 
360K DI SK DRIVES KE YBOA RD 
MONO BOARD, HI AE S. MONITOR, 
GW BASIC & DOS .S869 

Hayes Smartmodem t200BI 
IB M . . . .. . . .299.95 

Hayes Smartmodem 300 129.95 
Hayes Smartmodem 

2400/AS 232 .569.95 
Hayes Micromodem 

lle/Smartcom . . . .129.95 
Hayes Smartmodem lie (Apple) 

with Smar tmodem software .. 149.95 
Ama zin g Modems 1200 Baud 

internal with soltware 98.45 
Amazing Mo dems 2400 Baud 

intern alwith so!tware . ~96.95 

• MONITORS • 
Magnavox RGB Ultra h1res 

640 x 240 w1lh green te xt switch 
IBM Compal. . . . . . . .. 268.50 

Amdek color 730 RGBIAnatog/Extra 
hi res. PGA Compal. . . . . .749.95 

Can·t mention tt1e name 13" RGB hi res. 
mlg by Hitachi. List 
699.95 . . .Now only 279.95 

NEC multi sync ev er ything all in one 
monitor EGAIPGAICGAI .NEW LOW 

Xtran hi res TI.L. mon itor w/tilt 
base .. . . . . . ... 4109.95 

Princeton Graphics HX 12 hi res 
color RGB .398.95 

Focus Computers, 1303 461h SL Brooklyn, N.Y. Tel. 1718) 871
7600. Open llon.-ThurS. 10-7. Sun. 10-6. Fri. 10-3. Most orders 
shipp ed w1th1n 24 txiur s Ma ster Card .VISA.Amer ic anExpr ess gladly 
accepted. All prices in this ad reflect cash d1 scounl. New York State 
order s mu st add local sales ta x. All mer ch andise available while 
supplies last. Price guaranteed sub1 ec t to vertf\able suppliers in· 
creas es. Money back guarantee d re turned within 14 da ys in mi ni 
cond1hon with all pa pers and packing mater ial intact. No returns 
acc ep ted on open so ftware . 

PANASONIC (2 year warranty) 
KXP 10801NLOfaster (120 cps) 188.50 
KXP 10911lop raled (160 cps) . 239.50 
KXP 10921 super fast (240 cps) 299.50 
KXP 1595 15" carr (240 cps) .. 529.95 
EPSON 
LX86 New (120 cps). .. . . .. 232.50 
FX286 New . NEW LOW PRICE 
NEC 
3550 Spinwriler LO 789.95 
OKIDATA 
OKI 182P t20 cps (80 column) 199.95 
OKI 292 200 cps NLO LOW PRICE 
TOSHIBA 
TOSHIBA P321 348.50 
TOSHIBA P341 572.50 

NEW - NEW - NEW - NEW 

'7'IN1m !data 
~! systems 

ZFL 181·92 SUPER LIGHlWEIGHT POR· 

TABLE STANDARD 640K MEMORY 

STATE OF Tf£ ART 3'h POP LI' 

DRIVES IBM SOFTWARE COMPATIBLE 

25 x80 BACKLITLCDDISPLAY CALEN· 

OARCLOCK PARALLEL &SERIAL PORT 


LOW LOW PRICE 

Z· 171 LIGHlWEIGHTPORTABLE WITH 

lWO 5Yi ' DRIVES 256K RAM INCLUD 

ING BATTERY BACKLIT LCD DISPLAY 


WAS 199950 8P.tx. 129950 

The Real 
World Runs 
on Real Time. 

Modern intelli gent systems require real 
time response and high efficiency. That's why OS-9/68000 
has been the designer's choice in thousands of the most demand
ing real-life applications. 

OS-9 is very compact, hi ghl y adaptable, and full y ROMabl e. It 's 
Csourcecode compatible with Unix, and it 's supported by a wid e range 
of out standing soft ware tools, including graphics and net working options. 

Man y leading suppliers of 68000 and 68020 based systems offer ready- torun • 
OS-9 packages for their products. Or you can use a Mi croware PortPak to 
in stall OS9 on your own custom hardware. • 

When microseconds cou nt, you can count on OS9. 

~e Emerging Standard. • 

Microware Systems Corporation • • 
1866 N.W. 114th S tre e t • D e s Moines, Iowa 50322 
Phone 515-224-1929 • Te le x 910-520-2535 

COMPUTERS FOR INSTRUCTION 

substantial experience in formal teacher 
training does not markedly distinguish 
computer-using teachers of the high
ability classes from those of mixed- or 
low-ability classes. They are only modest
ly more likely to have had 50 hours or 
more of training in using computers for 
instruction (32 percent vs. 25 percent). 

In high school, low-ability classes con
tinue to use computers primarily for pre
algebra mathematics and language arts 
skills. The average or mixed-ability 
classes are heavily concentrated in com

·puter programming, business, and word 
processing. A much higher proportion of 
the computer work of the average classes 
is in programming activities than in high
ability high school classes (50 percent vs. 
32 percent). Most of the programming 
classes in high school are composed of 
students typically above average in abili
ty, but only a very small minority are 
composed primarily of very-high-ability 
students. 

Science and writing are two areas where 
high-ability high school classes use com
puters more than do average or low-ability 
classes. Together, science and writing con
stitute 32 percent of the computer work 
of high-ability high school classes. 
Relatively little computer work (5 percent) 
goes on in advanced mathematics courses 
outside of programming. 

That students in different academic 
ability groups use computers so differently 
is not surprising. It reflects the great vari
ety of instructional applications and the 
different educational needs of students. 
But certain uses of computers require 
students to solve operational problems and 
make decisions without close adult super
vision. The less sophisticated the instruc
tional software, the more necessary in
dependent student activity is. To extend 
computer opportunities that emphasize 
higher-order thinking and problem solving 
to less able students requires software that 
is comprehensive, easy to use, and that fits 
into what students can do away from the 
computer while waiting their tum 

However, there are some surprises. The 
survey found very little use of computers 
in mathematics classes beginning with 
algebra and even less in the highest-level 
mathematics courses. There is neither 
substantial use of prepackaged or teacher
written software, nor is there much 
evidence of student programming projects 
aimed at understanding traditional topics 
in these mathematics courses. The use of 
computers in secondary science and social 
studies courses is mainly limited to ad
vanced high school science courses and 
middle school social studies courses. 

Extension of computer use to greater 
numbers of higher mathematics, science 

continued 

160 8 Y T E • FEBRUARY 1987 Inquiry 172 



I 

' 
...RUNZ-80 
Now any IBM PC, XT, AT, or compatible 

can run CP/M for only $199. You'll get our 
half size Z-80 card which is based on the 
new Hitachi HD64180 chip and our RUN/ 
CPM emulation software. Just plug the 
card into your PC and you'll be running 
the most popular and powerful CP/M soft
ware available, including the most popular 
assemblers, compilers, word processors, 
spreadsheets and other applications. Your 
PC will be capable of running software 
written for popular CP/M computers such 
as Osborne, Morrow, Kaypro, etc. Your PC 
will even run CP/M programs up to 300% 
faster; with full color: RUN/CPM gives your 
PC's floppy drives the ability to directly 
read, write, and format over 180 different 
CP/M formats. So all you do is read that 
CP/M disk right into your PC. 

• . • ·--=-:: ... ' 
--- . ~ :· --.-~·· .•. · .Give Your 
~ ~ ;·-· r.i° __.PC The 


Power To ~ : J~~=~:~~ --::-.·,:~ ' 

RunCP/M ~ ~~=--Mr" "' ~ ,-·.:.. ' 


Plus you can run CP/M programs 
directly trom your PC's hard disk, or from 
a RAM disk. RUN/CPM will even let you 
run MS DOS background programs such 
as Borland's Sidekick on top of your 
CP/M programs. 

RUN/CPM is also available for the NEC 
V-20/30 microprocessor which supports 
the 8080 instruction set for only $99.95. 
CIRCLE READER NO. 331 FOR MORE INFO. 

MICRO/INIERFACES 


' 
...RUN INTEl 

With our Hitachi HD64180 based half 
size board and Micrun emulation soft
ware, you can transform any IBM PC, XT, 
AT, or compatible into an Intel Micro 
Development System capable of running 
8 bit ISIS-11 software. Our ISIS-111 interface 
lets you run 16 bit Intel software without 
any additional hardware. Your PC will re
main 100% DOS compatible while run
ning Intel software. 

Micrun 80 

ASM80 
PLM80 
PLM51 

CREDIT 
PASCAL 
ASM48 
AEDIT 

~t 
(•=Yl..Y.l! i 

6824 Northwest 169 Street, Miami, Florida 33015 (305) 823-8088 
Telex 5106004680 MICRO INTER CO. . 

Micrun 86 


ASM86 

PLM86 
PLM96 
AEDIT 

P/iSC86 
C-86 


FORTB6 

/~'®!.\ 

Micrun 80 our 8 bit ISIS-11 interface is 
priced at $495 and includes all software 
and our 64180 ha~ size card. Micrun 86 
is priced at $450 and includes all software 
required to run 16 bit ISIS-111 software. 

All A84180 
DEVElOPMENT SYSTEM 

By combining available 64180 develop
ment software with our card, you will have 
an affordable PC based development sta
tion for your 64180 applications. 
CIRCLE READER NO. 332 FOR MORE INFO. 

...RUN 80388 

IN CIRCUIT EMULATION 


With the Microtek 80386 32 bit 
emulator, you can get an 80386 in circuit 
emulator for a fraction of the cost you'd 
expect to pay. With features like real time 
emulation to 32 MHz, and 256K of soft 
mapped emulation memory, this is simply 
the best buy in emulators today. It even 
gives you a powerful symbolic debugger 
with user definable procedures under MS 
DOS, VMS, and ULTRIX. Use with any 
IBM PC, XT, AT or compatible, or stand
alone with a terminal. 

Other Processors supported Include: 80286, 
80186, 80188, 8086, 8088, 68000, 68010, 68008, Z80, 
NSC800, 8085, 6809, 6809E, 6502 (40 and 28 PIN) 
8032, 8051 , 8031 , 8344,8048,8049,805QZ8,and 
SUPER 8. Prices start at $4300. 
CIRCLE READER NO. 333 FOR MORE INFO. 

CALL Till fRH 
1·800·637·7226 

European distributor for Intel and CP/M line: 
ISOCOMGmbH 

Max-Planck-Strasse 6, 8000 Munich 80 

West Germany Tel. (089) 470-1094 




So far, computers 

have had a limited 

impact on learning. 


and social studies classes awaits the crea
tion of a greater variety of instructional 
software for these subjects, materials to 
integrate software with existing curricular 
goals, clear demonstration to teachers of 
the advantages of using computers for 
these applications, and a larger supply of 
computers accessible to classes in these 
subjects. 

The Impact of Computers 
This study systematically surveyed the en
tire range of schools and classrooms 
across the country, looking at major pat
terns. In terms of statistical patterns, com
puters so far have had only a limited im
pact on children's learning in school. 
Without a doubt, school instruction about 
computers has substantially increased the 
number of high-ability high school 
students who reach an introductory level 
of computer programming competence 
before entering college. But whether those 
programming skills provide college-bound 
students with opportunities that they 
would otherwise not obtain is a question 
that this survey does not explore. 

Other major academic consequences at 
the high school level are harder to iden
tify. Certainly, word processing has 
become a larger component of the high 
school business education program. But 
word processing has not yet become the 
routine means by which students write 
English compositions. In high school, 
computers are not yet major tools in 
mathematics, science, or social studies 
classes, although their use in science 
classes is not unusual . 

Despite the dominance of drill and prac-

COMPUTERS FOR INSTRUCTION 

tice in the lower grades, computers have 
not markedly affected most student learn
ing and practice in language arts and 
arithmetic. This is due to the limited 
amount of computer equipment in the 
schools, the relatively brief experience 
provided to individual students, and the 
generally unsystematic use of software at 
the lower grades. For elementary schools, 
the actual function of computers is 
primarily to acquaint students and 
teachers with a new cultural object. No 
evidence was found to indicate that 
school-wide student test scores have been 
affected by the kind and intensity of CAI 
that occurs in most elementary school 
settings. 

The ways that students in the middle 
grades use computers depends a lot on 
their level ofacademic performance. Bet
ter students in the middle school have op
portunities for independent exploration 
that include programming, problem solv
ing, and some word processing, in addi
tion to the more traditional CAI. The 
eventual impact of computer-based 
creative exploration and problem solving 
among high-ability and average middle 
grade students is unclear but promising. 

From Hacker to Classroom 
The modern world has dozens of sub
cultures, each with enthusiastic devotees 
to a particular viewpoint. Among com
puterists, it seems natural to use com
puters to assist in educating our youth . But 
social institutions like mass education 
have their own peculiar "laws" or driv
ing forces. To have a major impact on 
education, computerists must understand 
the conditions for successfully interven
ing into the schooling order. Dealing with 
schools as they are and not as we might 
wish them to be is a necessary first step 
to changing them. 

For schools to use the power of elec
tronic information and communication to 
substantially alter how students learn will 

require hurdling important political, 
economic, and social barriers. Reform 
must overcome the ways that schools pro
vide instruction, the economic realities of 
school budgets, the magnitude of the ef
fort required, and the need for private
sector suppliers to make a profit. 

Funding for school computers and 
related materials will continue to come 
from the small proportion of school 
budgets that is independent of personnel 
costs and other necessities. Computer
related expenditures already constitute a 
major portion of the discretionary spend
ing by school systems. Increases in invest
ment in educational technology by schools 
can occur only if our society is willing to 
allocate a larger portion of national in
come to education. 

If computer-based activities-whether 
word processing, spelling drills, algebra 
tutorials, social studies simulations, or in
dustrial arts applications-are to improve 
the academic productivity of most young 
people, these activities will have to take 
into account the complexities of instruc
ting a heterogeneous mixture of young 
people in large group settings. 

The belief that computers can provide 
benefits and the optimistic expectation that 
they are supplying these benefits have 
fueled a tremendous growth in the use of 
computers in schools over the past several 
years. But in the long run, educators will 
lose faith in the value of computer-based 
instruction if objective evaluations begin 
to accumulate evidence that computers 
have made little difference in the educa
tion of most children and adolescents. • 

REFERENCE 
I. Becker, Henry Jay. Instructional Uses of 
School Computers. Center for Social 
Organization of Schools, Johns Hopkins 
University, No. 1, June 1986, and No. 2, 
August 1986. Subscription (6 issues) 
available from Johns Hopkins University for 
$7.50. 

§ECHTHAN INC 
200 COMMERCE DRIVE I ROCHESTER, NEW YORK 14623 
TEL .: (716) 334·9640 FAX (716) 359·3990 TWX: 510·253·3246 

Dala Storage Solutions Since 1971 
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Invest in Improved PC Data Handling . ... 
the TECHTRAN 787 Bytebank 

If you're a PC user, you know that there are times that all you do is The 787 Bytebank is a microprocessor·based battery operated digital 
wail . . . wait for reports, wait for data, wail lor any number ol lhings. The data recorder, and data communications terminal. The 787Bytebank 
ID Bytebank can free your PC for more productive tasks, while ii spends uses a MS-oos· compatible file struclure and lite name conventions to 
its lime printing reports. collecting data, sending data. or loading pro facilitate the transter of data between systems, at rates up lo 19,200 bps. 
grams. In fact, the 787Bytebank can even perlorm these tasks as a port· 
able, since it has a buill-in rechargeable battery. 

A "natural" for applications in faclories, laboratories, research and development, YOU< ol lice, or at home. 

Check These Outstanding Features: 

,.... Membrane Panel, CPU, or Terminal ..... Wall·Mounl Power Supply and Battery ..... Supports Xmodem, Xon/Xoll and 
Controllable Power For Up to 30 Hours RTSICTS Protocols 

..... Binary and ASCII File Handling ..... Concurrent Data Acquisition and ..... Programmable lnpul/Output Interlace 

..... TIMl (2) Independent RS232C Ports Transmission in "Polled Mode" ,.... Memory Storage Up To 2 meg 

..... Centronics 8-Bit Parallel Pr inter Port 

For Immediate Delivery, Order Your 787 Bytebank Today!!! 
256K to 2 Meg lrom $995.00 

CHECK MONEY ORDER 
IN A HURRY? USE YOUR VISA or MASTER CARD 
ORDER TOLL FREE BY CALLING 1·800·832·0044 

· Dealer and OEM Inquiries Welcome 

MS-DOS is a Registered Trademark of MICROSOFT CORPORATION~ 
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Order Status, 

Technical & Other 


Info. (602) 246-2222 
 WAREHOUSE 
Call for programs T]!illl~ DATA l 

SPECIAL 
WORD PERFECT 

$195 

not listed ~~~~l[tPRODUCTS 

TOLL-FREE ORDER LINE 1-800-421-3135 
FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 

Purchase over $100 and receive one of these disks absolutely FREEi Purchases over $250gett wo free disks, over $400 get three, or 
get all four disks when your purchase is over$50QI 1) MIXED BAG  A great assortment of utilities and games all packed on one disk. 
2) PC-WRITE- Try this famous feature packed word processor. It's a winner! 3) FONT-SET  Lets you set popular fonts like bold, 
underline, etc. on most late model printers from Citizen, Epson, NEC, Okidata, Panasonic, Star, Toshiba, etc. You can even use your 
printer like a typewriter! 4) ABC-LIST  Great mail ing list program! Sort on any field, do qualified searches, print reports and mailing 
labels, and morel 

DATABASE MANAGERS 
Clipper . .. ... . ... . . .. . .. .. . $329 
Clout 2 . .. . .. . .. . .. .. . . .. . . . Call 
Condor Ill ..... ... .. . . . . .. . . 310 
Knowledgeman II .. . .. . .. . .. Call 
Powerbase 2.2 .. . . . . .. . . .... 212 
Q&A ... .. ...... .... ... . .. .. Call 
Quickcode ... . ..... • . ...... 138 
Quickreport ... . .. . . ... .... . 138 
Revelation ..... . ....... . .. .. 469 
R: Base System V . . . . . . . . . . . 365 

WORD-PROCESSING 
Easy Extra ....... .. ......... 88 
Microsoft Word . . . .. . . . ..... 252 
Multimate Advantage .. . . ... . Call 
Peachtext 5000 .. .... ..... .. 145 
Volkswriter 3 . ... ... . ... . ... 139 
Webster Spellcheck . ... .. .. . . 37 
Word star . .... . . . . ...... .. .. 162 
Wordstar Propac ... . . . . . . . .. 233 
Wordstar '2000 ... . . ... ... ... 233 
Wordstar 2000+ . .. . ....... . . 278 

SPREADSHEET 
Microsoft Multiplan . ....... . . 108 
Spreadsheet Auditor 3.0 ...... 82 
Supercalc 4 .. . .. ... . . ...... Call 
VP Planner ....... . ... . ...... 49 

ACCOUNTING 
BPI AP, AR, PR, GA ... . .. 299 ea. 
Cyma . .. ... . . ... . . .. . ..... . Call 
Dae Easy Accounting ........ 39 
Dollars & $ense .. ..... . ..... . 94 
Managing Your Money 3.0 .. . 108 

INTEGRATED 
Ability ......... . . ..... ..... . 59 
Enable . . ... . . ... . . . . .... . .. 312 
Smart Software ...... . ...... Call 

COMMUNICATION 
PROGRAMS 

Carbon Copy . . . . . .... . . . . .. 115 
Crosstalk . . . . . . . . . . . . • . . . . . . . 89 
Remote . . . . . . . . . . . . . . . . . . . . . 89 
Smartcom II .... ... .... ..... . 83 

GRAPHICS 
Chartmaster . .. . .. .. . . . . .. . . 199 
Energraphics 2.0 ... . ........ 269 
In-A-Vision .. . .. .. ...... . ... 249 
Microsoft Bus Mouse . . ...... 106 
Microsoft Chart .. .. ... ... .. . 164 
Microsoft Serial Mouse . . . . .. 119 
Newsroom ...... ........ . ... 31 
PC Mouse W / DR Halo II . . . .. 106 
Printshop . .. . . . . ... . . . .. . ... 33 
Signmaster .. .... .. .. . . . . ... 132 

PROJECT MANAGER 
Harvard Total Project . . . ... . . 262 
Microsoft Project .. . ... ..... . 219 
Super Project Plus . . .. • . . ... Call 
Timeline 2.0 . . .............. 209 

EDUCATIONAL 
Flight Simulator .. . ....... . .. $28 
Turbo Tutor II . .. . .......... . 25 
Typing Tutor Ill . .. . .. .... . .. Call 

LANGUAGES 
Lattice C Compiler . . .. . . . . .. 242 
Microsoft C Compiler ... .. ... 249 . 
Microsoft Fortran . .. ... . .. .. 195 
Microsoft Macro Assembler . . . 84 
Microsoft Pascal Compiler . .. 166 
Microsoft Quick Basic . ... .. .. 55 
Ryan McFarlan Fortran ...... 305 
Ryan McFarlan Cobol ... . . .. 479 
Turbo Pascal w/8087 + BCD . . 55 

UTILITIES 
Copy II PC .............. .. .. 19 
Copywrite . . . . . . . . . . . . . . . . . . . 39 
Desqview . . . . . . • . . . . . . . . . . . . 55 
Double Dos . . . .• . .. .. . ... . . . 27 
Fastback .. .... . .. .. ... ... . .. 85 
Homebase . .... . . ........... 39 
Microsoft Windows .......... . 55 
Norton Utilities 3.1 ........... 48 
Pro key 4.0 ...... . ... . .. . .... . 70 

·Sidekick (unprotected) .. .. ... 47 
Sideway 3.1 . .. . . .. . .... . . . .. 36 
Superkey .... . .. . .. . . .. .. . ... 39 
Traveling Sidekick . . .. . . ..... 39 
XTree . .. ... . .... . . .. .... ... . 27 

ACCESSORIES 
Copy II PC Board .. .... .. ... . 75 
135 watt power supply .... .... 59 
Mini Micro Parallel 

Print Buffer . . . . ..... .. ..... 69 
Masterpiece ........ . ... . . .. . 88 
Masterpiece Plus .......... . . 113 

INCREDIBLE VALUES 
Nationally advertised boards for 
IBM PC and most compatibles 
at give away prices. 
Keyboards (similar 

to 5151) .. ...... ...... .$79 
Monochrome Board w/printer 

port (similar to Hercules 
Graphics) ..... . ....... $79 

Expansion Board 
0 to 576K .............. $42 

Multifunction Board w/ game 
port (similar to AST 
six pack) . .. . .. . . ..... . $79 

Four Drive Floppy 
Controller ..... . .. . . . .. $39 

Color Card w/o printer 
port ........ .. ......... $69 

Color card w/printer 
port ..... . ... .. .... . . .. $79 

HARD DRIVES 
Bernoulli 20 MB w/ cont. . . . . . Call 
Filecard 20 MB ... . . . ....... 555 
Maynard 20 MB Hard Card . .. Call 
Plus Hardcard 20MB .. . .. ... 665 
Seagate 20 MB Int. w/ cont. ... 385 
Seagate 30 MB Int. w/cont. . .. 479 
Seagate 30 AT Int. . ... .. . . . . Call 

KEYBOARDS 
Keytronics 5151 . . ..... . . .. . $162 
Keytronics 5153 . . . . . . . . . . . . . 269 

PRINTERS 
CANON LASER . . .... .. . ... 1939 
CITIZEN 
MSP-10 . .... .. . . .... . . .. .. . 279 
MSP-15 .... . ............ .. . 379 
MSP-20 ... .... . . .. .... . . . .. 315 
Premiere 35 Daisywheel . . . .. 469 
EPSON - Call on all models 
FUJITSU 
DX2100 Parallel . . ....... . ... Call 
DL2400 Ser/Par .. ... .. ... ... Call 
LASER IMAGE 2000 ...... . .. Call 
NEC 
NEC P5XLP . .. .. ... .... . .. 1126 
NEC P7 Parallel ..... .. ...... 635 
NEC 8850 . . . .. . . . . . . . .. . .. 1098 
NEC P6 Parallel ... ... . ...... 455 
OKIDATA- Call on all models 
PANASONIC 
1091-1 ......... . ......... . . . 259 
1092 ..... . .. . .. . ...... .. ... 299 
1592 .. . ...... .. ...... ... ... 425 
KXP3151 .. ............. . ... 399 
STAR MICRONICS 
LV1210 .. . ... . .. .. . ........ 179 
NB15 .... . .. . .. ... ....... .. 975 
NX10 .. .. .. ....... ... ..... . 232 
SG15 ...................... 365 
SR15 ..... . ............. ... 585 
TOSHIBA 
P351 . . . .. . ... ... . .. .. . . . ... 969 
P341 .. .... ....... . ... . . . ... 768 
P321 .................. .. ... Call 

MONITORS 
AMDEK 310A ............... 142 
AMDEK 600 .... .. . .. .. ..... 395 
Magnavox Color RGB ....... Call 
Multitech Color RGB ........ 259 
Princeton Max 12 ... . . .. .... 159 
Samsung TTL Amber .... .. ... 72 
Samsung TTL Green . . . . ... . . 70 

EGA MONITORS 
AMDEK 722 .... ... .... .. ... 502 
NEC Multisync . . . . . . . ... ... Call 
Packard Bell EGA ...... . .. .. 450 

EGA BOARDS 
Everex Enhancer EGA ... . ... 235 
Paradise Auto Switch 

EGA Card . .. ... . . ... . . . . . 359 
Quad EGA Plus . .. .... .. .. .. 349 
STB EGA Plus . ..... . . . .. . . . Call 
Vega Deluxe ..... . ... . . . .... Call 
Vega Video ..... . .. . ... . .. . . 299 
. RAM 
64K 150NS (set of 9) . .. . .. . 10.50 
256K 150NS (set of 9) ... . . . . . 27 
256K 120NS (set of 9) . . ..... Call 

,, MODEMS 
Everex 300/ 1200 . ...... .... . 120 
Hayes 1200 . . . . .... ... . .. . . . Call 

Hayes 1200B ..... . ......... Call 
U.S. Robotics Courier 2400 .. 349 
U.S. Robotics Passwd. 1200 .. 180 

BOARDS 
AST Advantage Premium . . .. Call 
AST Premium . .. ........ . .. 359 
AST Sixpac (384K) . . .. . .. . .. Call 
Hercules Color Card ... .. . .. 145 
Hercules Graphics + . . .. . .... 182 
Intel Above Boards . ..... . .. . Call 
J Lazer (Tall Tree) ...... . ... Call 
J Ram Ill (Tall Tree) ..... .... 159 
J Ram Ill AT (Tall Tree) . ..... 199 

COMPUTERS 

AZ TURBO PC 
IBM Compatible Computer, 
4.77 or 7.47 key selectable, 
AT style keyboard, 640K, 
dual drive, 135 watt power 
supply . . .......... . ..... 620 

or with 20 MB Seagate 
Harddrive . . ... . .. . .. Call 

6 month limited warranty 

Corona PC .. .. . .. . . .. . .. ... Call 

Multitech 900 Accel 
IBM AT Compatible, 512K, 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
195wattpowersupply,MS/ DOS 
3.1 , clock, 6 or 1 O MHZ key 
selectable, soft white monitor, 
AT style keyboard, 1 year 
TRW warranty .......... Call 

Multitech Turbo 
IBM Compatible Computer, 
256K, dual drives, 8 MHZ, ports
parallel-serial-clock, 5151 type 
keyboard, graphics board (sim 
ilar to Hercules), mono monitor 
DOS 3.1 , 6 month national 
warranty . . .... . . . ..... . . Call 

Packard Bell VT286 
IBM AT Compatible, 640K, 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
210 watt power supply, 
MS/ DOS 3.1, clock, 6 or 8 MHZ, 
AT style keyboard, 1 year 
warranty ........ . .... . .. 1600 

Sharp Portable ..... . ... . .. . . 999 

TERMS : Add 3% for C.0.0. orders.Shipping 
on mo st so ftware isSS.00. AZ orders •6.7% 
sales tax. Perso nal chec k - allow fourteen 
(141 days to clear. We accept purchase 
order s from authorized in sti tu tions for 

6~;~a 1A f~~:r~ur~T11 a~: ;u~J~;\i~to~~ f~~: 
Minimum phone order $50. All prices are 
subject to change. 

No Charge lor Master Card or Visa TOLL-FREE ORDER LINE 1-800-421-3135 
Phone Hours: Monday. Wednesday &Thursday


WAREHOUSE DATA PRODUCTS 7 am·9 pm: Tuesday & Friday 7 am-5:30 pm: 

Saturday 9am·5 pm: Sunday 10 am-2 pm. MST.


2701 West Glendale Ave. • Phoenix, AZ 85051 
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CompuPro Presents 

The Swap Meet for the Rest of You 
About three times a year, the gang at CompuPro cleans out the back 
room of stuff we can't sell as new and hauls it down to a traditional 
Silicon Valley event called Computer Swap America. In fact, there's one 
coming up on January 24th, and if you live in the area, you should 
attend. The bargains there are fantastic, and the highlight of the day is 
when Bill Godbout (our illustrious leader) gets up on a makeshift stage 
and holds a crazy auction. The deals are so great, that people have 
flown in from as far away as the East Coast, and more than covered the 
cost of their travel expense with the money they've saved. 

This time, our back room walls are bulging - mainly because we 
changed 3rd party service organizations to Sperry CUSTOMCARE and 

S-100 CPU Boards 

CPU 286 (8 MHz 3 cycle) $249 
CPU 8086 (8 MHz) $109 
CPU 8086 (10 MHz) $139 
CPU 8085/88 (6/8 MHz) $129 
CPUZ (8 MHz) $119 
CPU 68K (10 MHz) $139 
68451-L8 MMU CHIP (8 MHz) $ 29 
CPU 32016 (6 MHz w/ICU) $ 99 
SPUZ 256K (8 MHz Z80 slave proc.) $179 
SPUZ 64K (8 MHz Z80 slave proc.) $149 

S-100 Static RAM and MDRlVE/H Boards 

RAM 23 (64K-8/16 bit xfers) $109 
RAM 21 (128K-8/16 bit xfrs) $159 
RAM 22 (256K-8/16 bit xfrs) $269 
MDRIVE/H (512K RAM Disk/Cache) $319 
MDRIVE/H (2 Meg RAM Disk/Cache) $499 

S-100 Disk Controller Boards 

DISK 1 (8" floppy controller) $ 99 
DISK 1A (5.25" and 8" floppies) $169 
DISK 2/SELECTOR CHANNEL (SA4000) $129 . 
DISK 3 (ST506) $199 

we got back all the service spares from the previous firm. So we decided 
that we'd bring some of the swap meet bargains to those of you that can't 
make it to the actual event. The items listed below are tested and 
functional, but may be discontinued models, returned service spares, 
used, cosmelic rejecls, obsolete revisions, have wires, or anything else 
that prevents us from offering them as new or current. They are sold on 
an "as-is" basis. Quantities on these items are limited, subject to prior 
sale, and no rainchecks will be issued. Where possible, we will try to 
include a technical manual, but we make no guarantees as quantities are 
limited. These products are for experienced hackers only! These items 
are not new and are not intended for use in commercial service! 

S-100 1/0 and Miscellaneous Boards 

System Support 1 (w/battery) $139 
PC VIDEO (with free SuperCalc 3!!) $249 
NET PC (Arcnet for PCs, w/CPLINK) $189 
NET 100A (S-100 Arcnet LAN) $189 
INTERFACER 3 (8 serial ports) $169 
INTERFACER 4 (3 serial, 1 Centr.) $139 
CABLE 4 $ 25 

Special 50 pin to 3 DB-25 cable 
for 13 (2 rqd.) and 14 (1 rqd.). 

Enclosures and Motherboards 

12 Slot Motherboard with 
Card Cage and DC cable $139 

20 Slot S-100 Motherboard $ 99 
6 Slot S-100 Motherboard $ 59 
Enclosure 2-20 Slot MB w/PS $399 

STD Bus Products 

STD Bus Motherboard 16 slot $ 35 

STD Bus 16K Static RAM Set of 4/$100 


CP/M 80 2.2 or CP/M 816(86) no DRI docs. $60.00 each or both for $99.00 

How to Order: These products may be ordered through participating CompuPro dealers, or you may order directly from us. Send check or money 

order (do not send cash) to: CompuPro-Swap, 26538 Dantl Ct., Hayward, CA 94545-3999 

Be sure to enclose the description and quantity of the items desired, your UPS shipping address (no P. 0. Boxes, please!) and a daytime 
phone number. Also enclose $5.00 shipping and handling, California residents enclose 6.5% sales tax. Remember, these items are sold on an 
as-is (no warranty) basis. All sales are final. All items are subject to prior sale and are first-come-first-served, so get your orders in quickly. 
If an item is out-of-stock, your money will be refunded, or we may substitute a functionally equivalent or better product. Please allow 6 to 8 
weeks for delivery. Note: Credit Card and Phone Orders will not be accepted. We cannot answer questions about these products on the 
phone either. If you don't know what they are or how to use them, you shouldn't buy them. 

Subject to prior sale, these items and more may be available for purchase in person at Computer Swap America, January 24th and 
March 28th, 1987, Santa Clara County Fairgrounds, Tully Road, San Jose, California. Mark your calendars! 

For an up-to-date list of what's still available and other special offers, join compupro.ad 
on BIX. Check any recent issue of BYTE Magazine for instructions on how to log 
onto BIX. 
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EDUCATIONAL COMPUTING 


The Difference 

in Higher Education 


Five colleges meeting the challenge 

EARLY IN 1984, I wrote an article sur
veying the status of the microcomputer in 
colleges around the country (see "A Com
puteron Every Desk,'' June 1984 BYTE). 
I was looking for schools that were get
ting computers into students' hands in 
large numbers, outside of computer 
science and engineering departments. A 
few pages on each of 15 schools covered 
the subject thoroughly. 

Donna Osgood 

In the past few years, the situation has 
changed dramatically. To survey all the 
schools that have put micros on students' 
desks, and to cover the software developed 
at those schools, I would have had to pre
empt this entire issue of BYTE. The pio
neering schools I wrote about before have 
expanded their own involvement with 
microcomputers and have paved the way 
for other institutions. Software develop-

The color version of a program called MirrorBalls designed by Reed student 
Peter Shirley is a Rascal program that calculates and colors the reflection of the 
grid on the polished balls. 

ment has burgeoned. This is not surpris
ing when you consider that some of our 
best thinkers have gotten their hands on 
some of our best thinking tools. Here is 
only a brief sample of what is going on 
in colleges today. 

Each of the five schools profiled here 
differs markedly from the others in size 
and academic focus, as well as in ap
proach to computing. They all share a 
commitment, however, to the idea that 
putting powerful tools in the hands of 
students and faculty can make a difference 
in higher education. 

REED COLLEGE 
Portland, Oregon 
Watchwords for Reed College's Master 
Plan for Computing Resources are open 
access, enhancement of curriculum, and 
unification of resources. Though Macin
toshes are scattered across the campus, 

continued 

Donna Osgood is associate editor ofBIX 
and can be reached at BYTE/McGraw
Hill, 425 Battery St., San Francisco, C4 
941ll, or on BIX as dosgood. 
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HIGHER EDUCATION 

on faculty desks, in departmental offices, 
and in public clusters, no one has to buy 
a computer. No one is required to take a 
computer course or demonstrate tech
nological literacy, either. Reed ad
ministrators believe that open access, 
making the resources readily available and 

c Hie Edit Run Sh1tions Help Windows 

,····· 

The Bench 

I 1111111 1 I 
~~ p 

obviously useful, is the best approach to 
integrating the computer into the 
curriculum. 

Open access means "virtually un
restricted and uncharged resource use," 
according to Richard Crandall, Reed's 
technology plan director. Macintoshes are 

available without cost to any faculty 
member. Students can use computers in 
the seven Information Resource Centers, 
open 24 hours a day, or they can apply for 
one of the college's machines, loaned at 
no cost for a semester to small groups of 
students chosen by a lottery. Every 
academic office is also equipped, many 

Instruments 

Figure 1: Benchlab-iconic instrumentation has replaced some physical 
instrumentation in labs at Reed College in Portland, Oregon. 

with LaserWriters and AppleTalk net
works·. Typewriters at Reed are an en
dangered species. 

How can a smal I liberal arts college af
ford to supply their entire academic 
population with free access to computer 
resources? With a lot of help from their 
friends. Corporations and charitable trusts 
have contributed money, equipment, and 
time. These contributions are supple
mented and stimulated by software and 
hardware development at Reed, which 
provide both income and visibility. 

Software Development 
Reed's Development Laboratory has pro
duced Macintosh software for laboratory 
interfacing, graphics, and terminal emula
tion, as well as games that serve both 
educational and recreational functions. 
Central to Reed's development effort, 
however, is Rascal (for real-time Pascal), 
a hybrid of Pascal and C optimized for the 
Macintosh. The Rascal Compiler/Devel
opment System project has spawned other 

Kinko's Academic Courseware Exchange 

W ith the great influx of Apple 

Macintoshes on college campuses 
in the past few years has come an out
pouring of creative software develop
ment. The Mac's graphics and user in
terface offer a simple and effective way 
to deliver information. Consequently, 
faculty in many fields have sought ways 
to use it to best advantage in their classes. 

Software development is expensive, 
however, and some schools invest a great 
deal of money, faculty time, and pro
grammer time in producing programs for 
specific courses. A program developed 
for Organic Chemistry IOI at one college 
is likely to be useful in many schools, and 
the professor who authored the program 
will be eager to share it with colleagues. 
If you've found a better way to teach a 
subject, why not spread it around? 

The Apple University Consortium and 
Kinko's, a national chain of photocopy 
centers, have established the Academic 
Courseware Exchange (ACE) to promote 
this kind of sharing. Courseware devel
oped at colleges and universities across 
the country is described in the ACE 
catalog . . Programs in biology, chemistry, 

computer science, engineering, general 
science, geography, history and politics, 
humanities, math and statistics, music, 
philosophy, physics, and sociology are 
available, along with authoring tools in 
several subjects. Prices are comparable 
to textbook costs-between $7 and $13 
per disk. 

The software distributed by ACE is not 
a drab collection of drill-and-practice ex
ercises. Each school has contributed its 
best, and many of the programs are a 
tribute to academic ingenuity. Most make 
good use of the Mac's graphics capabili
ties, and many use sound as well. They 
have been developed by educators for 
academic use, and most have been tested 
and refined in the classroom. 

Kinko's handles production, distribu
tion, and marketing of the courseware 
and pays the author a royalty to help sub
sidize development costs. Disks can be 
distributed through any of Kinko's 310 
stores, mailed directly, or delivered 
through a campus bookstore or cem
puting center. Kinko's employs campus 
representatives to demonstrate software 
and to let professors know what programs 

are available that may meet their needs. 
The ACE catalog, published in the fall 

of 1986, lists 56 programs for the Macin
tosh and 9 for the Apple II. Many were 
developed at Dartmouth, Drexel, or Stan
ford, but schools like Franklin and Mar
shal College in Lancaster, Pennsylvania, 
and University of the Pacific in San Fran
cisco have also contributed. ACE pro
vides a national forum for these smaller 
schools that would otherwise not have 
been able to distribute their software so 
extensively. It also provides courseware 
for schools that can't afford software 
development of their own. 

"A computer on every desk" is a reality 
at a growing number of schools, and 
many others see microcomputer use 
mushrooming. Programs like the 
Academic Courseware Exchange will fuel 
that growth, providing essential academic 
software at a reasonable cost. 

For a catalog or information, contact 
Kinko's Ac.ademic Courseware Exchange, 
4141 State St., Santa Barbara, CA 93110, 
(800) 235-6919; in California, (800) 
292-6640. From outside the U.S. , call 
(805) 967-0192. 
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HIGHER EDUCATION 

languages, like the Problem Solving In
terpreter (PSI) and Solver for Implicit 
Equations (SIMPLE). 

Rascal was developed because scientists 
at Reed needed a real-time language to 
communicate with laboratory devices. 
Thus it lends itself to scientific calcula
tions, statistics, and data analysis software 
as well as data acquisition, display, and 
laboratory-interfacing real-time applica
tions. Three-dimensional graphics ap
plications and animation models can.also 
be developed using Rascal. 

PSI is "a structured syntax, declara
tionless language, suitable for isolated 
calculation." It was designed for people 
who need to solve computation problems 
common in research and academic work, 
without spending a lot of time learning to 
program a computer. It is, according to 
its documentation, "a good language for 
the academic worker who must, from time 
to time, solve isolated problems or verify 
numerically new conjectures." It is op
timized from the user's point of view, not 
the machine's, trading off machine speed 
and code efficiency for ease in setting up 
a problem. 

The Computerized Laboratory 
Both hardware and software development 
at Reed have gone into iconic instrumen
tation, which Crandall refers to as "a new 
concept in laboratory computing." Data 
is acquired via The BenchTop Instrument, 
a laboratory interface device for data ac
quisition and apparatus control that runs 
off the Macintosh serial port or any 
RS-2~2C port. Results are displayed on 
the Macintosh, using iconic instruments. 

A Rascal application, BenchLab, 
creates laboratory instruments on the 
screen, including an oscilloscope, spec
trum analyzer, frequency counter, AID 
converter, DIA converter, and four 110 
ports (see figure 1) . The student or scien
tist can select an instrument from a menu 
or run all of them at once. 

Researchers at Reed have used the 
BenchTop system in a variety of projects. 
A chemistry student developed a system 
to run, display, and store NMR (nuclear 
magnetic resonance) spectra from a spec
trometer. It will print spectra or store them 
as MacPaint documents. Reed's psy
chology department uses BenchTop ap
plications for a variety of tests, including 
reaction-time studies, personality and 
mood tests, and a Skinner box for exper
iments in operant psychology. One 
psychology student has created a psy
chophysiology laboratory system that 
records electroencephalogram and heart
rate data. 

The college itself uses BenchTop to 
monitor and analyze energy use in the 24 
buildings on campus. An "energy map" 

displays heat and electric parameters for 
physical plant personnel. 

Picturesque Applications 
Rascal's graphics capabilities have been 
put to good use in a number of applica
tions. MirrorBalls, for example, was 
originally written in Macintosh Pascal by 
Reed student Peter Shirley, as part of a 
thesis on optical ray tracing and the op
tical nature of surfaces. 

In its original form, the program, which 
calculates the status of every pixel, took 
24 hours to run. The Rascal version of the 
same program takes about 5 minutes. The 
difference, Crandall says, lies in the fact 
that "Rascal is a true compiler which 
generates machine code. So now we have 
many students doing spectacular programs 
with Rascal, for tasks that were heretofore 
impossible or at best time-consuming." 

Billiard Parlor, a pool-table simulation, 
is a popular public domain program that 
was developed at Reed. Billiard Parlor 
simulates everything but the smoke in the 
room and the chalk on your fingers. You 
can choose your game (pool, billiards, 
eight ball, snooker, etc .), place balls on 
the table by hand, choose the direction and 
force of your shot, and hear the balls click 
as they strike each other. But don't hit the 
cue ball too hard or it will hop. 

Billiard Parlor is distributed on a disk 
with a number of other useful and inter
esting applications, like a MacWrite rescue 
utility, the Sieve of Eratosthenes, and a 
speech synthesizer. The disk is available 
through the Academic Courseware Ex
change (see the text box "Kinko's 
Academic Courseware Exchange" at left). 

Not content with the graphics capabili
ties of an unaided Macintosh, Reed devel
opers have added a color system: Super
Chroma. This is a color image processor 
(Vectrix VX384), a high-resolution RGB 
monitor connected through the modem 
port, and software called ColorPaint and 
Omni?aint. You draw on the color monitor 
with the mouse as if you were using a 
MacPaint with 16 million colors. 

Beyond the Ivy-covered Walls 
The Macintosh has meant more to Reed 
College than convenient computing power. 
It has opened the gates of the ivory tower 
as well. Students and faculty have been in
volved in the efforts to raise funding for 
the computing project. 

Reed's software and hardware products 
are distributed commercially and in 
academic circles. The college is also in
volved in community computing; for ex
ample, every high school in Portland, 
Oregon, now has a Macintosh, through a 
joint project in which Apple provided the 
equipment and Reed provided the staff and 
the software. 

STANFORD UNIVERSITY 
Palo Alto, Cal~fomia 
As microcomputers began to proliferate on 
the Stanford campus a few years ago, it 
was clear that no single standard could be 
imposed on the diverse population of a 
major university. Rather than trying to 
force faculty, students, and staff to adopt 
a particular computer, Stanford has relied 
on a sort of guided evolution-encourag
ing flexible but focused growth. As 
Michael Carter, director oflnstruction and 
Research Information Systems (IRIS) put 
it, "What we're trying to do is enhance 
academic achievement by applying com
puter technology. Our best bet is to try to 
focus it a little here, nudge it a little there, 
lead a little bit over here. With so many 
really smart faculty members out there, 
I want to give them enough devices so that 
they know exactly what they want to do, 
and then follow them, rather than to con
trol the way they use computers. The trick 
really is to remove the obstacles so that 
those people can lead the way." 

This strategy has been successful, pro
ducing an impressive body of faculty
developed software, stimulating rather 
than repressing creativity. M icrocom
puters are available to the Stanford com
munity in large numbers, and an ever
increasing number of faculty are taking 
advantage of them in presenting informa
tion to their students. 

Students who need to use a microcom
puter in th.eir course work can use any of 
several public facilities. One cluster of 
Macintoshes in a library, for example, is 
available for walk-in users, though 
students in selected courses get priority. 
Another cluster, in the student union 
building, offers terminals connected to the 
timesharing system, through the univer
sity's Ethernet network, SUNet. This 
cluster also provides DEC Rainbow lOOs 
for word processing, spreadsheets, and 
programming and IBM PC ATs for 
graduate student thesis preparation. The 
Engineering Microcomputer Cluster 
(called E=MC2) contains Macintoshes 
and IBM microcomputers. 

Stanford also has "interactive class
rooms." One has a network of Macintosh 
Plus computers, with an image-switching 
system to allow instructor previewing and 

continued 
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r s File Set Up the St oge Actions Acco rd ing 

ming help to faculty members, who have 
completed 36 software projects in a broad 
range of fields. FAD projects include work 
in economics, engineering, humanities, 
library science, mathematics and com
puter science, medicine, life science, and 
physical science. 

An example of FAD software is The 
TheaterGame, designed by Professor 
Larry Friedlander of Stanford's English 
department. Theater students use it as a 
sort of "sketch pad," placing and moving 
characters on the screen to simulate stage 
blocking, using an interactive animation 
editor (see figure 2) . The animated scene 
can be recorded and synchronized with a 
tape recording of the spoken text. The 
TheaterGame is available through the 
Academic Course Exchange at Kinko's 
copy centers nationwide. 

The TheaterGame accompanies a 
videodisk-based interactive instructional 
system that delivers an archive of theater
history slides, film clips, and tutorials. 
The videodisk instruction is designed to . 
let the student think like an actor, direc- · 
tor, and producer, comparing and analyz
ing different versions of the same scene, 
and eventually designing his or her own. 

Another program designed through 
FAD has been popular in the Apple/ 
Kinko's Academic Courseware Exchange. 
The program, called The Would-Be 
Gentleman and written by Carolyn 
Lougee, models the economic and social 
life of a French bourgeois during the reign 
of Louis XIV (see figure 3 ). The player 
absorbs a history lesson while making 
economic and social decisions, forging 
alliances, and managing property, attempt
ing to maximize wealth and prestige over 
two generations. 

A program of interest to mathematics 
and computer science students, called 
Turing's World (see figure 4) , was de
signed by two logicians, Professors Jon 
Barwise and John Etchemendy, in Stan
ford's department of philosophy. 

"Imagine trying to teach Pascal without 
a computer," says Etchemendy. "Students 
would write programs, and have to think 
them through to see whether they would 
work. Impossible, of course, since many 
bugs show up only when the program 
runs. Logicians in computability theory 
have been in the same situation, trying to 
teach about Turing machines." 

Turing's World (also available through 
the Academic Courseware Exchange) is 
used in a second-quarter logic course for 
students in computer science, math , 
philosophy, and linguistics. Students are 
asked to build a Turing machine to com
pute a certain function or solve a par
ticular problem. Using the mouse and a 
menu of options presented by the pro-

continued 

common viewing of Macintosh display 
screens. Another classroom provides IBM 
PCs with videodisk capabilities, access to 
SUNet, and local 'area file service. 

Anyone who wants his or her own 
microcomputer at Stanford can rent one 
from the Workstation Support Center or 
buy one at a considerable discount 
through Microdisc (microcomputer dis
count), part of the Stanford Bookstore. 
Microdisc offers hardware and software 
from Apple, Hewlett-Packard, and IBM , 

as well as a demonstration area, con
sulting staff, and a service and repair 
center. They have sold several thousand 
computers in the past few years. 

The Faculty Author Development 
Program 
Faculty software development for micro
computers has been supported since the 
fall of 1984 through the Faculty Author 
Development (FAD) program. IRIS pro
vided equipment, design, and program-

No Sell'ction READY Make Menu Selection or Practice Bloekir.9 Sp•!-d'i-Norm1.l 

Figure 2: 1he 1heaterGame by Stanford's Larry Friedlander is a ''play 
processor.'' By pointing and dragging the mouse you move the characters around 
on the stage. 1heir movements can be recorded and played back, synchronized 
with a voice recording. 

Age: 31 
Prestige: 38 
Totel Weelth: 
f.55396 
Cesh: f. 10246 
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Figure 3: 1he Would-Be Gentleman by Carolyn Lougee of Stanford simulates the 
economic and social life of a Frenchman during the reign of Louis XIV 
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Genius Begins With AGreat Idea ... 

But The Idea Is Just The Beginning 

What follows is the time consuming task of giving 
form and function to the idea. 

That's why we concentrate on building into our soft
ware development systems functions and features 
that help you develop your software ideas in less time 
and with less effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple II 
C development systems. Each system is packed with 
new features, impressive performance,and a little bit 
more genius. 

Aztec C86 4.1 
New PC/MS-DOS • CP/M-86 • ROM 

Superior performance, apowerful new array of fea
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 

Aztec C86-p Professional System ....$199 
• optimized C with near, far, huge, small, and large 
memory + /n/ine assembler + lnline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options • Manx Aztec 8086/80x86 macro assembler 
• Aztec overlay linker (large/small model) • source 
level debugger • object librarian • 3.x file sharing & 
locking • comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 

Aztec C86-d Developer System ......$299 
• includes all of Aztec C86-p • Unix utilities make, 
dill, grep •vi editor• 6 + memory models • Profiler. 

Aztec C86-c Commercial System .....$499 
•includes all of AztecC86·d •Source for library rou
tines• ROM Support• CP/M-86 support• One year 
of updates. 

Aztec C86 Third Party Software 
A large array of support software is available for 

Aztec C86.Call or write for information. The following 
is a list of the most requested products: Essential 
Graphics • C Essentials • C Utility Library • Green
leaf Com.• Greenleaf General• Halo• Panel • PC
/int • PforCe • Pre-C • Windows for C • Windows for 
Data Cterp • db Vista• Ph act• Plink86Plus • C-tree. 

CP/M • TRS-80 • 8080/Z80 ROM 
C compiler, 8080/Z80 assembler, linker, librarian, 

UNIX libraries, and specialized utilities. 

Aztec C11-c (CP/M-80 &ROM) ........$349 
Aztec Cll-d (CP/M-80) .... . .........$199 
Aztec C80 (TRS-80 3&4) ............$199 

Aztec C68k/Am 3.4 
New Amiga Release 

Amiga user groups across the USA voted Aztec 
C68k/ Am release 3.3 the best Software Development 
System for the Amiga. Release 3.4 is more impres
sive. 

Aztec C68k/Am-p Professional ......$199 
A price/feature/performance miracle. System in
cludes: optimized C • 68000/680x0 assembler • 
68881 support • overlay linker • UNIX and Amiga 
libraries• examples. 

Aztec C68k/Am-d Developer ........$299 
The best of Manx, Amiga, and UNIX. System in
cludes: all of Aztec C68k/Am-p • the Unix utilities 
make, dill, grep and vi. 

Aztec C68k/Am-c Commercial .......$499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 

Aztec C68k/Mac 3.4 

New Macintosh Release 


For code quality, reliability, and solid professional 

features, Aztec C for the Macintosh is unbeatable. 

This new release includes features and functions not 

found in any other Macintosh Cdevelopment system. 


Aztec C68k/Mac-p Professional ......$199 
• optimized C • 68000/680x0 assembler • 68881 
support • overlay linker • UNIX and Macintosh li
braries• examples. 

Aztec C68k/Mac-d Developer ........$299 
The best of Manx, Macintosh, and UNIX. System in
cludes: all of Aztec C68k/Am-p • the Unix utilities 
make, di ff, grep • vi editor. 

Aztec.C68k/Mac-c Commercial ......$499 
Aztec C68k/Am-d plus source for the libraries and 
one year of updates. 

Aztec C65 
New ProDOS Release 

Aztec C65 is the only commercial quality C com
piler for the Apple II. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li
braries, special purpose libraries, shell development 
environment, and more. An impressive system. 

Aztec C65-c Commercial ...........$299 

• runs under ProDOS • code for ProDOS or DOS 3.3 

Aztec C65·d Developer .............$199 

• runs under DOS 3.3 • code for DOS 3.3 

Aztec ROM Systems 
6502/65C02 • 8080/Z80 • 8086/80x86 • 680x0 
An IBM or Macintosh is not only a less expensive 

way to develop ROM code, it's better. Targets include 
the 6502/65C02,8080/Z80, 8086/80x86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 

Initial Host Plus Target .............$750 

Additional Targets ................$500 

ROM Support Package .............$500 


Vax, Sun, PDP-11 ROM HOSTS 
Call for information on Vax, PDP-11, Sun and other 

host environments. 

C' Prime 

PC/MS-DOS • Macintosh 

Apple II • TRS-80 • CP/M 


These C development systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 

C' Prime .........................$75 


Aztec Cross Development Systems 
Most Aztec Csystems are available as cross devel

opment systems. Hosts include: PC/MS-DOS, Mac
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 

How To Become An Aztec CUser 
To become a user call 800-221-0440. From NJ or 

international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.O.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ
ence in price plus $10. Site licenses, OEM, educa
tional, and multiple copy discounts are available. 

To order or for more information call today. 
w-wwww 

..... ---.-~liri.1111 .,. •lrli..· 9\.~ 1-800-221-0440 
nrnrnron In NJ or international call (201) 542-2121•TELEX:4995812 

1 1
Inqui ry 156 Manx Software System ~~A~f ;~~~e~~dT~~s~~ ~pc~~~~~1.~1~k:a~~~ni~~:.1.P~~~~~ ~~~~~~~~~,~~ 11~~i~~~~aT~~oug~:;~.C..0C.1~~'.e~,Jt,1~~~i ~~~1 '. 

ware. C·cree TM Faircom. Inc . Windoy,~ !or C. Windows /or Oo\TA TM Creative So!u!ions. Apple ti. Macintosh TM Apple. Inc . TAS·80 TM 
Radio Snack. Amig3 TM Commodore lnfl .. Unix TM AT&T. V3x TM DEC. Aztec TM MM• So!1wa1e Systems •I Industrial Way, Eatontown. NJ 07724 
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Figure 4: Turing's World by Jon Barwise and John Etchemendy of Stanford gives 
users a graphical environment in which to build, debug, and run Turing machines. 

gram, the student draws a flowchart of a 
machine that will solve the problem. Once 
it is turned on, the program converts the 
flowchart into a Turing machine that car
ries out the appropriate actions, so that the 
student can see whether it works as in
tended. If the problem is complex, the stu
dent can construct a Turing machine, 
shrink it, and make it a node in a larger 
Turing machine. The nesting can go on 
as long as the Macintosh has memory to 
support it. 

This process of moving from the 
abstraction to a physical device that em
bodies the abstract machine makes life 
much easier for both the student and the 
instructor. Using Stanford's interactive 
classrooms, the instructor can display 
students' work on a screen and then com
pare different approaches to the same 
problem. 

The Courseware Authoring Tools 
Project 
An approach described by Michael Carter, 
to remove obstacles so that faculty 
members can control their use of com
puters, is being carried a step further with 
the Courseware Authoring Tools (CAT) 
project. "Our goal," says Carter, "is a set 
of tools as easy to use as MacWrite and 
as immediate as Pinball Construction 
Set." Rather than working with faculty to 
develop specific applications for particular 
courses, they are working to develop tools 
that are broadly applicable. 

Carter believes that "authoring systems 
in general tend to have a great number of 
the pedagogic decisions already made." 
The environment designed through the 
CAT project should be flexible enough to 
allow real freedom in courseware design, 
with 90 percent of the work done by the 
professor and only 10 percent by a pro
grammer. It will be implemented on ma
chines on the order of Sun workstations 
or the IBM RT PC. 

Stanford's population is so diverse and 
the needs of faculty members so broad

. ranging that no single system will satisfy 
everyone. According to Barbara Jasinski, 
manager of the CAT project, "Given our 
time and resources, we can't develop all 
the courseware to be used on the Stanford 
campus. We are trying to pull together a 

·set of hardware and software tools that will 
help our faculty implement courseware." 

The CAT environment may be gathered 
from several sources-other universities 
(e.g., Carnegie Mellon's Andrew, MIT's 
Athena, or Brown's Intermedia), from 
vendors, · and software written at Stanford. 
"We aren't limiting ourselves to what we 
could develop here, since our faculty's 
needs are so varied," says Stanford's 
Jasinski. 

cominued 
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Top Rated 
Communications Software 

Editor's Choice 
PC MAGAZINE 

October 28, 1986 

TM 

Rated #1 by Rated 11111111 by 
il& RATINGS 
NEWSLETTER InfoWorld 
September, 1986 July 14, 1986 

''An excellent program with 
many advanced features, 
including a comprehensive 
language, unattended host 
and file transler capabilities.'' 

''The consistent combi· 
nation of power/usability 
ratings put HyperACCESS 
at the top..." 

"It's a snap to start using 
the program immediately... 
you can be communicating 
in a matter of minutes." 

Whether you're just beginning to use your PC for communications 
or you've been frustrated by limitations of another program, 
HyperACCESS is the answer. Simple for novices. Exhilarating for 
experts. Ideal for businesses. 

There's no initial hurdle. HyperACCESS adapts itself to your 
computer and modem (it dials, redials, and answers more than 40 
models). You can use it just by looking at your screen. The manual 
is crystal clear. A detailed training program is included. 

It comes ready to call CompuServe, Dow Jones, Easylink, MCI 
Mail, NewsNet, The Source, and others (trial subscriptions 
included). Learns your passwords the first time you call and 
enters them for you from then on. You can list more than 100 
computers (or people) for instant calling. HyperACCESS logs 
every call. 

Astonishing versatility! Lets you link with systems that defy others. 
With mainframes, minis, micros, or RS-232C devices. It emulates 
VT52, VT100/102, TeleVideo 925/950, H19, TTY, Wang, IBM 3101, 
and IBM 3278 asynchronous terminals. It supports up to 19,200 
baud and transfers files FAST using Kermit, Xmodem (CRC or 
Checksum), and ASCII Protocols. 

HyperACCESS is an outstanding host, too. Even when you're not 
there, your PC can be accessed by callers who have passwords 
you've defined. You set whether each caller can read or type 
messages, transfer files, run programs*, or use your PC without 
restrictions. 

HyperACCESS has the clearest, most complete script language, so 
you can create custom functions and menus, or automate any 
portion of acall. And we give you powerful scripts - transfer files 
between unattended PC's - pick up electronic mail at 2am - act 
as ahigh-security dialback host, and more. 
·certain programs are incompatible with remote use. 

Even in the midst of communications, HyperACCESS lets you run 
your other DOS software or use your computer's DOS commands. 
And HyperACCESS is so well-behaved, it can also run under 
Windows, TopView, DESOview or DoubleDOS, concurrently with 
other programs. 

Call or Write Today! 
800-826-2760 or (313) 243-0576 

r------------------------------------- 
0 Send HyperACCESS on 51/4 " disks for $149 ~ • 

D Send HyperACCESS on 3112'' disks for $149 

D Send HyperACCESS on 51/•" and 3112'' 


disks for $169 

D Send me a demo disk for $5 (specify 51/4' or 31/z'' ) 

30-Day Money-Back Guarantee 


Company Name: ------------- 

Shipping Address: -------------

City: ---------------- 

State:------- Zip: - - ---- 

Payment D Check D VISA D MC Card Exp. Date: ---- 
I 

Credit Card#: --------- - ----- I 
I 

$149 per copy plus $5 shipping, $20 overseas; Mich. residents $6 sales ta x. I 
System Requirements: IBM PC, XT, AT, or compa tibles, 192K RAM min. I 
PC-DDS 2.0 or greater. (Separate Z-100 version) Not copy protected. I 

--------------------------------------~ 
Hilgraeve Inc. 

P.O. Box 941, Monroe, Ml 48161 

Communications Software Since 1981. 


HyperACCESS, trademark of Hilgraeve; IBM, PC, XT, AT, TopView, trademarks of International Business Machines; MS, Windows, trademarks of Microsoft; Software Digest, Ratings Newsletter, 
trademarks of NSTL, Inc.; lnfoWorld, publication of CW Communications, Inc. 
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CARNEGIE MELLON 

Andrew's developers chose Berkeley 
UNIX for its portability, advanced 
features, and well-defined standard. Any 
workstation that supports UNIX will run 
VIRTUE. UNIX machines are still cost
ly, however; the powerful workstation that 
a student can afford to buy is yet to come. 

The Network 
Carnegie Mellon is completing the in
stallation of an 11,000-plug IBM cabling 

system on which most of the IBM equip
ment communicates using Token-Ring 
adapters. The older Ethernet-based net
work is joined with the Token-Ring Net
work by routing computers. 

File sharing is set up to look to the user 
like a timesharing system, so that each 
workstation appears to be sharing a large 
central file system. Each workstation has 
a small amount of local file space, but 
most files are shared. When called for by 

Pittsburgh, Pennsylvania 
The Andrew Project (named for Andrew 
Carnegie and Andrew Mellon) has been 
the nexus of a great deal of cooperative 
effort at Carnegie Mellon University 
(CMU). The Information Technology 
Center is charged with designing and 
developing the workstation environment 
and the communication system. It is a 
joint effort of CMU and IBM, with IBM 
providing staff members as well as money 
and equipment. 

CMU's Computation Center has been 
responsible for deploying and maintain
ing the communication system, and the 
Center for Development of Educational 
Computing has developed course-related 
software. In addition, the initial network
ing effort was an ingenious patching 
together of several existing technologies, 
and involved the voluntary cooperation of 
many departments and university centers, 
to link 2000 machines in a short time. 

According to Andrew's designers, 
James H. Morris et al., in a March 1986 
Communications ofthe ACM article, "The 
computing paradigm envisioned in 
Andrew is a marriage between personal 
computing and timesharing. It incor
porates the flexibility and visually rich 
user-machine interface made possible by 
the former, with the ease of communica
tion and information-sharing character
istics of the latter." This is accomplished 
with a Vast Integrated Communications 
Environment (VICE) campuswide file 
system that is designed to expand grace
fully to network several thousand work
stations called VIRTUEs (Virtue Is 
Reached Through UNIX and EMACS). 

However strained the acronym, a VIR
TUE workstation is a powerful tool-an 
IBM RT PC, Sun, or MicroVAX with a 
couple megabytes of memory, a 1000- by 
800-pixel screen, and processing power of 
2 to 4 million instructions per second. 
VIRTUE software includes a window 

.manager with subroutine libraries for text, 
graphics, and data manipulation; a data
base subroutine manager; and applications 
for electronic mail and bulletin boards. 
(For a technical discussion on Andrew, see 
"Data Structures in a Bit-Mapped Text 
Editor" by Wilfred J. Hansen, January.) 

In selecting an operating system, 
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Figure 5: The Great American History Machine by David Miller of Carnegie 
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can then be manipulated to reveal demographic trends. Shown here are 
Arkansas, Louisiana, and Mississippi . 
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an application program, a file is cached 
at the workstation . Changes are made to 
the cached copy locally, and an updated 
copy transmitted to the appropriate file 
server only when the file is closed. 
Presently, 14 file servers, each with a giga
byte of storage, serve a registered user 
population of about 3100. 

Electronic mail and bulletin boards are 
a natural outgrowth of a campuswide net
work. In fact, about 300 bulletin boards 
are available to the CMU population, in
cluding Arpanet, USEnet, and lots of local 
boards. That's a good bit more informa
tion than anyone can absorb. "Most of us 
have thrown up our hands and tried to 
limit the number of these bulletin boards 
we see," says James Morris, head of the 
Andrew project. "We have newspapers 
and magazines which deal every day with 
deciding what's worth reading and what's 
not. That kind of intelligence needs to be 
added here." Several researchers at CMU 
are investigating the problem of informa
tion overload. 

CMU Tutor 
To use Andrew's capabilities in their 
courses, instructors need to develop soft
ware in their fields of study. Some facul
ty members have designed courseware, 
had it implemented in C, and have used 

. it in their courses. Not many, however, can 
program in C themselves. Many useful 
and interesting C programs are left as or
phans when the student programmer who 
wrote the code graduates, and the pro
fessor finds that the program needs to be 
updated. 

Building on their experience with Plato, 
Bruce and Judy Sherwood have developed 
CMU Tutor, an authoring environment for 
creating interactive courseware with 
sophisticated graphics. CMU Tutor makes 
it easy for an instructor with little prior 
programming experience to exploit the 
power of the workstations. CMU Tutor 
programs can also be compiled and run 
on IBM PCs and will eventually be avail
able for Macintosh as well. 

In a series of one-week workshops at 
Carnegie Mellon, educators from around 
the country got a chance to use CMU 
Tutor and assess its value for their own 
institutions. Participants were given an 
orientation on Monday morning and 
began learning to use CMU Tutor Mon
day afternoon. By Friday morning, in a 
show-and-tell session, many had devel
oped significant, graphics-oriented 
courseware packages. 

The Great American History 
Machine 
One application now in use in the history 
department at Carnegie Mellon takes full 
advantage of the graphics and processing 

power that Andrew provides. As shown in 
figure 5, The Great American History 
Machine takes U.S. census and election 
data and displays it on maps that can be 
manipulated by the user. The program, ac
cording to its designer, history professor 
David Miller, allows historians and 
students " to take a body of data that has 
been sitting around in machine-readable 
form for years, and lets them find patterns 
in it and develop hypotheses." 

For example, a historian working with 
the 1850 census might examine a variable 
like illiteracy-that is, the illiteracy rate in 
the nonslave population. A national map 
would show, predictably, high literacy 
rates in the Northeast and a great deal of 
illiteracy in more rural areas like Arkan
sas. The deep South, however, shows a 
very mixed pattern. A historian interested 
in this point might then compare this map 
with another that illustrates a different 
measure of affluence-slaveholding, for 
instance. The second map appears in a 
window next to the first. 

The match is not too good in this 
case-the second map distinguishes be
tween counties with slave populations of 
less than 6 percent, 6 percent to 28 per
cent, and over 28 percent. 

At this point, the power of the program 
becomes apparent. With a few clicks of 
the mouse, the user can change the cut 
points, displaying counties with slave 
populations of over 50 percent. The maps 
of the two variables, literacy and slave 
ownership, now match much more close
ly. This ability to discern patterns in a 
body of data is vital to historians and 
sociologists. 

Also crucial is the ability to give 
students a set of information and a way to 
look at it and let them construct their own 
hypotheses. A professor using The Great 
American History Machine can decide 
how much preprocessing to do on the data 
before the students see it. In some classes, 
it might be appropriate to offer data and 
analysis, with the conclusions already 
drawn. More advanced students might 
deal with the data in its raw form and 
make their own decisions. Says Miller, 
"This tool can really bring the computer 
into the historical profession." 

On-Line Grant Proposals 
The Natit..,.al Science Foundation has con
tracted with the Information Technology 
Center to build an electronic mail system 
through which researchers will be able to 
submit their grant proposals. This involves 
text editors that can handle mathematical 
formulas, graphics capabilities, and the 
ability to transfer files from one system 
to another. The system can extend far 
beyond grant proposal submissions-it 
may evolve into a medium in which scien

lists can exchange information easily, cir
cumventing the slow, cumbersome pub
lishing process. 

DREXEL UNIVERSITY 
Philadelphia, Pennsylvania 
Early in 1984, Drexel University started 
a massive deployment of Macintoshes to 
its students. Freshmen that year were re
quired to have access to one, and most of 
them bought Macintoshes from Drexel, at 
less than half the retail price. Student 
response was enthusiastic, and the pro
gram has continued with each incoming 
freshman class. There are about 10,000 
Macintoshes on campus now, and by 1988 
there will be nearly 12,000. 

Students matriculating this year bought 
a Macintosh Plus and received essential 
software with it: MacWrite, MacPaint, 
Excel, MacPascal, MS BASIC, and File
Maker. A terminal emulation package is 
also available to all students. Anyone who 
needs help with the Macintosh can call a 
telephone hotline, use the walk-in con
sulting service, check with the student-run 
users group, or simply hang around the 
public computer cluster and ask. 

The open-access public cluster has 
nearly 100 Macintoshes, supplemented by 
15 departmental clusters. All major lec
ture halls on campus have built-in Macin
tosh projection units. Two classrooms are 
set up with 25 to 30 Macintoshes and wall
mounted 24-inch monitors. Professors 
who want to use the computers for class 
demonstrations are not limited to these 
two rooms, however-they can request a 
mobile Mac-monitor unit. 

Distributing course-related software at 
the beginning of each semester was a 
problem until recently. Last fall, a file
server system was in place, consisting of 
a Macintosh Plus with 40 megabytes of 
disk storage, connected to four 512K-byte 
Macs with AppleTalk . Students simply 
find the folder for the appropriate course 
number and download the files. 

Software Development 
Drexel's Software Development Group 
employs a staff of about 40 programmers, 
both professionals and students, to help 
faculty members create courseware. So 
far, about 90 programs developed at 

cominued 
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Drexel are in use all across the cur
riculum. Some of these are also dis
tributed nationally, through the Academic 
Courseware Exchange. 

Allan Smith of Drexel's chemistry 
department, for example, developed the 
Molecular Editor with which you can 
build complex molecules on the screen 
using 100 or more atoms of any element 
in the periodic table (see figure 6). Begin
ning with a collection of basic structures 
and functional groups, the user can cut, 
copy, and paste in three dimensions to 
construct the molecule, and then can re
scale it, rotate it on three axes, rotate part 

of a molecule with respect to another part, 
or rescale the atoms while leaving the 
bonds unchanged. 

Students can also analyze the molecule, 
measuring the distance between atoms, the 
angle between bonds attached to the same 
atom, or the torsional angle about a bond. 
Twenty files can be open at once, and the 
display can flip from one to another. On 
a 512K Macintosh, this provides an anima
tion feature, running quickly through a se
quence of open files. The disk includes 
an animation of a chemical reaction in 
three dimensions, as well as sample files 
of organic molecules, functional groups, 
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inorganic molecules, and crystals. 
The Macintosh has made some converts 

among the faculty at Drexel. Eric Brose 
of the history and politics department was 
sure he would have no use for the com
puter in his classes. Now, his Treaty of 
Versailles program is used at Drexel and 
distributed through ACE. Treaty of Ver
sailles puts students in the role of the 
diplomats who reshaped Europe at the end 
of World War I. Students answer questons 
about the terms of important treaties, use 
national, ethnic, and historical informa
tion to redraw Europe's map, and par
ticipate in a simulation of a meeting at the 
Versailles Conference. The student 
diplomats must come to an agreement 
determining Europe's new national boun
daries and must marshal arguments to 
support their positions, using maps they 
produce (see figure 7) . 

Instructors in engineering, who have 
been accustomed to thinking of micro
computers as toys, are also among the 
converts. A third of the Macintosh pro
grams developed at Drexel are for engi 
neering classes. Signal Operations by 
Banu Onaral, for example, is part of a 
package of programs that offer students an 
interactive environment for investigating 
theories and concepts in discrete signals 
and systems. The computer handles rou
tine display and computation tasks, free
ing the student for more thought-provok
ing exploration. 

Students using Signal Operations first 
generate signals (either point by point or 
using predefined signals like impulse, 
step, ramp, exponential, sinusoid, or rec
tangular pulse). These signals can then be 
subjected to mathematical operations and 
algorithms such as time shifting, time and 
amplitude scaling, rotation about the x or 
y axis, logarithm, convolution, correla
tion, and so on, to create new signals. Stu
dents can edit and compare signals and 
store them to be used with other programs 
in the package (see figure 8). 

The Students 

How are students reacting to the ubiqui

tous Macintosh on the Drexel campus? 

According to John Gregory of the Office 

of Computing Services, after the initial ex

citement subsides, they take it all in stride. 

"It has become such a standard part of the 

operation that no one notices it anymore, 

any more than when they buy new note

books," says Gregory, a little wistfully. 


However disappointing it may be when 
the program Drexel has worked so hard 
to implement gets a "but, ofcourse" reac
tion from the students, Gregory recog
nizes it as a measure of success. He warns 
that expectations can escalate rapidly
this year's juniors, who were thrilled with 
their Macintoshes three years ago, see this 

d 

Figure 6: Molecular E.ditor, by Allan Smith of Drexel University, allows 
the user to build and rotate three-dimensional molecules on-screen. 
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Figure 7: Treaty of J/ersailles, by Drexel 's Eric Brose, lets students take on 
diplomats' roles in reshaping Europe after World War /. 
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Figure 8: Signal Operations by Banu Onaral of Drexel lets engineering students 
create and manipulate signals. 

·year's crop of freshmen getting the Macin
tosh Plus and want a piece of the action. 
"Institutions saturated with computers 
need to be prepared for this," he says. 

BROWN UNIVERSITY 
Providence, Rhode Island 
Brown University is in the midst of a 
10-year project to design and implement 
the Scholar's Workstation-='a campuswide 
network of high-powered, graphics-based 
workstations for use in research and 
teaching in the sciences and liberal arts." 
One stage in this development is repre
sented by the Intermedia Project. 

Intermedia 
Norman Meyrowitz, head of the Inter
media Project, calls it "a large-scale, 
object-oriented hypertext/hypermedia sys
tem" in a paper presented at OOPSLA '86 
(and published under the title "Inter
media: The Architecture and Construction 
of an Object-Oriented Hypermedia Sys
tem and Applications Framework" in the 
OOPSLA '86 Conference Proceedings 
[New York: Association for Computing 
Machinery, 1986)). OOPSLA stands for 
"object-oriented programming systems, 

languages, and applications." 
"Hypertext" is a term coined by Ted 

Nelson in the early 1960s to connote a 
nonlinear body of information with 
"links" between documents that guide 
readers from one to another. "Hyper
media" is the logical extension of hyper
text, encompassing graphics, animation, 
video, sound, and so on. Blocks, or pieces 
of documents, can be linked to form multi
media webs of information. The same 
documents may be linked by different 
webs. 

For example, Shakespeare's works 
might make up the body of information. 
An English student might use a web of 
links from the text of a play to a glossary, 
to pictures of historical figures, and to ex
planatory background material. A theater 
student might access the same body of in
formation through a web linking the text 
to video clips of a performance, pictures 
of costumes, and critics' reviews. 

According to Meyrowitz, Intermedia is 
a modeless environment, "a framework 
for a collection of tools that allow authors 
to create and link documents from a vari
ety of applications." There are presently 
five applications available within this 
framework: a text editor, a graphics editor, 
a scanned-image viewer, a three-dimen
sional object viewer, and a timeline 
editor. (A music editor, a video clip editor, 
and access to CD-ROM data are in plan
ning.) The user interface is as consistent 
as possible across applications so that a 
user has no trouble going from one to 
another. 

Intermedia was developed under the 
UNIX 4 .2 operating system and runs on 
the Sun workstation and on the IBM RT 

PC. In the previously mentioned article, 
Meyrowitz describes the hardware: "The 
RT PC contains a RISC (reduced instruc
tion set computer) microprocessor rated 
at over 2 MIPs and a companion memory 
management unit that handles a 40-bit vir
tual address space. 

"The configurations we use have 3 to 
4 megabytes of physical memory, a 100 by 
768, fJ7 pixels per inch, monochrome bit
mapped display, an Ethernet connection 
to a local area network, and a two-button 
mechanical mouse. The systems can each 
support a number of internal hard disks, 
though for the most part, individual 
workstations each have a 40-megabyte 
hard disk to contain only the operating 
system files. Each LAN has one or more 
central server machines that contain larger 
disks and more memory; the Intermedia 
system code, user documents, and webs 
are typically stored on the server's hard 
disk." 

System Development 
In choosing an operating system, Inter
media's developers looked for features 
they considered necessary for the next 
generation of workstations, including sup
port for virtual memory, multitasking, and 
networking. They chose Berkeley UNIX 
4.2, enhanced with Sun's Network File 
System, that would run on the Suns and 
the RTs. 

Next, Intermedia's developers chose a 
user interface toolbox and an applications 
framework. They needed low-level mouse 
and keyboard handlers, fast graphics, win
dow .and menu managers, and so forth. 
They did not want to design a new applica
tions framework, so they looked for one 
that would provide a generic application 
from which a developer could build soft
ware. The toolbox and applications frame
work that met their criteria were Apple's 
Macintosh Toolbox and MacApp. Meyro
witz points out the obvious problem: 
"... neither the Mac Toolbox nor MacApp 
ran on an RT PC." 

One puzzle piece was supplied by Cad
mus Computer Systems (Lowell, Massa
chusetts), who had CadMac Toolbox 
implemented in C on a UNIX base. 
Brown obtained a license to port CadMac 
to the RT and found an added advantage 
in the fact that CadMac supported multi
ple processes. Through special agree
ments with Apple and Bolt Beranek and 
Newman (BBN) (Cambridge, Massachu
setts), MacApp was ported from Object 
?ascal to an object-oriented, preprocessed 
version of C. Using a BBN class compiler, 
Brown got M acApp running on the RT 
PC. Intermedia was built on top of Cad
Mac and MacApp. 

Materials are now available on the In
co111i1111ed 
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termedia workstations for two experimen
tal classes, one in English and one in 
biology, and the system is being used on 
a smaller scale in several other courses. 
In these early stages of the project, a pro
fessor and his assistants put material on 
the system "by hand," document by docu
ment, using Intermedia's text editor, draw
ing program, etc. Before the text editor 
was available, they created documents 
using MacWrite and technicians ported 
them to Intermedia. 

The instructor or user marks blocks 
within the document that serve as anchor 
points, then creates links from point to 
point. The links do not become part of the 
document but are stored separately, in 
webs. Several webs may overlay one set 
of material. Thus, users following one set 
of links through a body of information 
need not see the links other people are 
using. 

For instance, a student taking English 
32, a survey of English Iiterature, could 
explore a corpus ofmaterial called "Con
text 32: A Web of English Literature." The 
student would first see a screen of icons 
representing individual text, picture, 
graphic, or timeline documents. Rather 
than open a particular document, however, 
the student will click on the icon repre
senting the web, or set of links among the 
documents. In this case, Browning Web 
links documents that illuminate the life 
and works of Robert Browning. A "global 
map" opens, giving a visual representa
tion of the web (see figure 9). 

Users of early hypertext systems often 
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found themselves lost and confused in a 
maze of documents and links. However, 
Intermedia's Macintosh-like interface 
prevents this problem, since users can 
always find their location on a map, either 
global or local. 

Studying the global map, it is clear that 
the document representing Browning's 
literary relations contains the most links 
to other documents and might be a good 
place to start. Double-clicking on the icon 
opens the document and reveals a picture 
of Browning, with icons representing 
links. To follow a link, the student can 
click on the icon and choose "Follow" 
from the Intermedia menu or simply 
double-click on the icon. 

Choosing the "Biography" icon would 
display a dialog box explaining that there 

· are two links anchored at that point-a 
biography and a timeline of the important 
events of Browning's life. Selecting one of 
the links opens the document and high
lights the portion of the document to 
which the link refers. Rather than linking 
an entire document to another document, 
any selectable portions of the documents 
can serve as anchor points. Thus, in a text 
file, a link may be made to an insertion 
point, a sentence, or any piece of,text the 
link creator chooses. 

Creating a link is nearly as easy as 
following one. You simply define a block 
to serve as an anchor, choose "Start Link" 
from the Intermedia menu, open the docu
ment to which the link will be made, 
select a destination block, and choose 
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Figure 9: Students in an English literature survey class at Brown can explore a 
corpus of information by following links from one document to another. 
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not designing special-purpose programs 
that teach a specific subject," says Nicole 
Yankelovich, who has been instrumental 
in the development of Intermedia. "We 
provide tools that can be used in many 
ways. We've been impressed with the 
creativity of the faculty in using Inter
media. They have come up with ways of 
using it that we never considered." 

Graphics Capabilities 
The biology course makes extensive use 
of Intermedia's graphics capabilities. 
Students (and professional biologists) have 
had difficulty visualizing a three-dimen
sional object, such as a cell, based on two
dimensional drawings. A student who can 
call up a digitized electron micrograph of 
the cell in question, with 3-D models that 
can rotate and change scale and with links 
to 2-D drawings, has a better chance of 
forming an accurate mental picture of the 
cell. In addition, after following links back 
and forth between 2-D and 3-D repre
sentations, the student is better able to 
analyze the 2-D drawings in texts or jour
nals and has a better feel for how they 
would look in three dimensions. 

Access to powerful graphics is not the 
only fundamental change in the biology 
course, however. Students can also write 
and store their papers on-line, making 
links to material stored there to support 
their arguments. The professor can ex
amine their work at several stages and 
make suggestions in the outline or the 
draft phase. This puts the professor more 
in the role of a collaborator than an in
structor, closely simulating the way that 
professional biologists might work 
together. 

Intermedia's linking system is in itself 
a pedagogic tool. In one experimental 
religious studies class, students are sub
mitting their papers on-line. The instruc
tor links his comments to them and creates 
links among the students' papers, pointing 
out different approaches to the same argu
ment. An anthropology professor whose 
students study historical ethnography 
presents all his students with the same set 
ofdocuments and asks them each to create 
a web of links to present a case for their 
arguments. 

"The role of the computer is changing," 
says Meyrowitz. "It can be your deposi
tory, your library, your shoebox full of 
card files, with an all-encompassing 
framework in which to organize the infor
mation. It used to be that the computer 
would dictate how information could go 
in and how it could come out-like a 
Model T, you could have any color, as 
long as it was black. Intennedia represents 
a way for people to harness the power of 
the computer, rather than letting the com
puter harness them." • 

"Complete Relation" from the menu. The 
technique is consistent across applications 
and is intuitively obvious to anyone 
familiar with a Macintosh-like interface. 
To prevent the anarchy that would result 
if many people were creating links in the 
same body of material, users a·re assigned 
privilege levels, with read-only, write, and 
annotate privileges. 

Traversing the web in an English 
course, a student can see the connections 
between a literary work and the context 
in which it was written. He or she may 
see essays, short informational pieces on 

the author, time lines of the author's life, 
pictures, and drawings. The student can 
get a feel for the artistic, religious, and 
philosophical background of the author 
and the times. 

"The professor who teaches the English 
course using Intermedia is concerned that 
students just read books in a vacuum,'' 
says Meyrowitz. "Literature is multi
causal, and we want students to become 
critical thinkers, to understand there are 
a lot of connections that can't be ignored." 

One of Intermedia's great strengths is 
its flexibility as a pedagogic tool. "We are 
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Supply, Clock/Calendar with Battery Back-up, 80286 

86 MEG TOSHIBA for AT Processor, Documentation, Phoenix BIOS and Phoenix 
23 MS Voice Coil, Cables and Rails $} 695 SETUP Software. 

1~h~~~~ef~f~~~:CTJr~euf~~ C(]r:llP UTEf\ LL~ ~HJ~ f ~~[)~I ~ ~L1 ~i~i ta~~~~~~~~~~;~~r:~~~~ba 
MasterCard or Visa. Add 5% -----------------~---- are trademarks of their respective 
sales tax if a Florida resident. companies. IBM. PC. IBM XT. I BM 

w arranty work requires proof Ciit1iiiiiiJ Sales ColIS Outside Ronda 1-800-331-5150 -~ ACT ratde a aM- o aproe ta nm rkmseoqf I Bnt·t·es ma 
of purchase and return ~ 17830 Slate R d 9 M' . R 'd 33162 :llliiiill r r 10 . 50 u II Y 
authOrization number. 00 e 1am1, On a be limited. Computer classif ieds 
Merchandise returned for Sales Coils From An~ere in Country (305) 651-5853 reserves the right to substitute 
credits subject to a 15% equivalent items. All prices are 
restocking fee. Technical Support Coils (305) 651-0073 -Telex 51().6()G.7725 subject to change without notice. 
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Symphony®is the one software product no business person can afford to be without. Based on 
the 1-2-3®spreadsheet technology, Symphony pulls together five key functions in one program 
Functions that help amarketing manager work smarter. Give afinancial analyst aclearer picture. 
Run an entire company more effectively. 

Symphony is designed to stay ahead ofyour expanding needs. Its five functions can handle a 
wide range of business requirements. But should you have more specialized needs, youcan incor
porate Lotus®add-in products, or any of the more than 250 applications created by independent 
software developers. 

Symphony. Business software you' 11 never outgrow. 

Lotus Symphony 

Acompletegeneral-purpose software tool built around the world's leading spreadsheet technology. 



Wl!Y RamFbnt" is so 

essential to your software. 


Until now, most programs could 
only display 256 pre-programmed 
characters. 

Just enough for the regular alpha
bet, some numbers and a few special 
symbols. 

Enter the Hercules TM Graphics 
Card Plus. 

Its extraordinary new RamFont 
mode can - - - - --- 

store up to 
3072pro
grammable GraphicsCard 
characters, 

and display 

them at lightning-fast speed. 


And RamFont is so flexible, you 
can even mix graphics on the same 
screen as text. 

A whole new generation of 
software is available now, taking 
advantage of RamFont's unique 
capabilities to give you more power 
and speed than ever before. 

Lotus® 1-2-3~ 

By using RamFont to display 
smaller-than-standard characters, 
1-2-3 Release 2 gives you a spread
sheet that shows almost twice as 
much data as before. 

And, RamFont makes scrolling 
instantaneous and smooth, rather 
than painfully slow and jerky. 

You can even view a graph in a 
pop-up window-another RamFont 
first. 

Microsoft® Word 3. 
Word 3 was the first PC word 

processor that let you see boldface, 
italics, subscripts and superscripts 
mixed with regular text. 
· But it was slow. 

Not anymore. 
With RamFont, Word 3 runs 

almost four times faster. 

Lotus Manuscript.™ 
Manuscript is Lotus' new tech

nical word processor, written to run 
optimally on the Hercules Graphics 
Card Plus. 

It uses the RamFont mode for 
fast, multiple-font text editing. 

Then it switches to graphics 
mode to format a page for printing, 
showing proportionally spaced 
equations. 

Even more goodies. 
Besides these dramatic improve

ments, RamFont also dramatically 
improves the scrolling speeds of 
Symphony" 1.1 and Framework II.™ 

For WordStar: there's a RamFont 
add-on that lets you use multiple 
fonts. 

There's even a new word proces
sor that lets you write in Greek, 
Russian and Hebrew, on the same 
screen. 

And there's more incredible 
RamFont software right around the 
corner. 

And now, the really good part. 
RamFont is only one of the 

Hercules Graphics Card Plus' 
major advantages. · 

You also get our famous 
high resolution graphics, to run 
programs like AutoCAD" and 
Pagemaker.™ 

And our high resolution text 
mode that runs thousands more 
programs. 

And a parallel printer port that 
can be "unplugged" for greater 
flexibility. 

All forthe astonishingly low 
suggested list price of $299. 

Which, on top of the Plus' per
formance, has caused a few 
people in the in- ) 
dustry to get un
usually excited: ......______ 

"Ifyou intend to buy an IBM 
PC or clone and want to run a 
monochrome system, this is the 
card to get. I wouldn't even think 
of anything else:' 

John C. Dvorak, 
PC Magazine columnist. 

Neither would we. 
Call 1-800-532-0600 ext. 212 

forthename ofan Authorized 
Hercules Dealer near you and 
we'll rush you our free info kit. 

The Hercules Graphics Card Plus 
with RamFbnt. 

Address: Hercules, 2550 Ninth Street, Berkeley, CA 94710. Ph: 415 54~. Tulex: 754063. Trademarks/Owners: Hercules, RamF!Ilt/Hercules; Lotus, 1-2-3, Manuscript, 
Symphony/Lotus; Microsoft/Microsoft; Framework/Ashton-Tate; WordStar/MicroPro; AutoCAD/AutoCAD; Pagemaker/Aldus; Note Renc.'D"'Jlmfly: PS/Scroll Systems. 
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EDUCATIONAL COMPUTING 


The Quiet Revolution 


A QUIET REVOLUTION is taking place. 
It is a revolution of phosphor, integrated 
circuits, and carrier tones, and it is occur
ring within the framework of American 
education. It is fueled by computer con
ferencing systems, modems, and on-line 
databases-the counterparts of yester
year's chalkboards, lecture halls, and 
libraries. Its participants speak in code, 
using terms like "telelearning," "elec
tronic university," and "virtual class
room." The ultimate goal of this revolu
tion is a simple one: getting an education 
without setting foot inside a classroom. 

Education outside the classroom is not 
a new concept. We've all seen the cor
respondence courses offered on match
book covers. However, such courses suf
fer a high attrition rate (better known 
around correspondence schools as the 
body count). Academic studies show that 
70 percent dropout rates are not uncom
mon. The major problem is a lack of com
munication with the instructor and other 
students. Without this vital motivation, 
only the most dedicated students complete 
a traditional correspondence course. 

Hallowed Halls of Phosphor 
An electronic university exists within the 
confines of a mainframe computer and is 
managed by either electronic mail, a com
puter conferencing system, or both. (For 
an overview of computer conferencing, 
see the Theme section of the December 
1985 issue of BYTE.) A student attending 
an electronic university interacts with in
structors and other members of the class 
by using a computer and a modem. 

On-line education becomes 
a real alternative 

Brock N. Meeks 

Electronic mail and computer confer
encing allow an on-line course to duplicate 
many of the dynamics found in a tradi
tional classroom. However, on-line 
courses carry a tremendous advantage: 
You don't have to be in the same place at 
the same time. The instructor and students 
can be in several different states and time 
zones and "attend" class at any time. In
ternational students can also participate in 
such courses because these electronic 
classrooms are hooked to packet-switched 
carrier networks, making them accessible 
from almost anywhere in the world. 

On-line Mentors 
TeleLearning Systems of San Francisco 
operates the Electronic University Net
work (EUN) . During its four-year history, 
TeleLearning Systems has delivered col
lege-level courses electronically, using 
telecommunications as the link between 
instructor and student. However, EUN 
recently underwent a radical restructur
ing of its on-line program. 

In the old system, courses were 
delivered on disk, with associated hard
copy reading and study materials. The 
course disk contained a fixed set of 
assignments and projects for the student 
to complete and upload to the instructor. 
It was classic computer-assisted instruc
tion, with an element of telecommunica
tions thrown in to make the process more 
convenient. EUN's new structure, 180 
degrees from the old system, is aptly 
called Protege. (Protege refers to both the 
new program and the software that drives 
it.) 

"The essential idea of the program is 
to connect proteges with mentors," says 
James Milokovic, vice president of 
research and development at EUN and 
designer of the Protege software. The con
cept of the Protege program is analogous 
to a Copernican revolution, says Miloko
vic. "Instead of the student having to 
revolve around the instructor being in a 
certain building at a certain time on acer
tain day, now the entire program, includ
ing the instructor, revolves around the stu
dent." 

The Protege software is the heart of 
EUN's new program. It's completely 
menu-driven and operates on one-key 
commands. All assignments are com
pleted using the Protege disk. On disk are 
knowledge templates for performing all 
course requirements. For example, if you 
want to send your on-line mentor a ques
tion or pose a problem, you simply com
pose your query in the electronic mail 
template. To send the note to your instruc
tor, you turn on the modem, hit one key, 
and your message is automatically 
delivered. You never enter another key
stroke. 

Course assignments are now uploaded 
to the student one at a time. This way the 
instructor stays in personal contact with 

continued 

Brock N. Meeks (5830 Bari Ct., Suite B, 
Ln Mesa, CA 92041) is a freelance jour
nalist who writes about high technology 
for several publications. He is also a 
teacher in Connected Education 's Media 
Studies program. 
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THE QUIET REVOLUTION 

Besides individual 
classes, EUN also 
offers degree programs. 

the student. "It is of significant interest 
to the instructor to know [whether] you 
work for [a particular company] or are a 
minister," says Milokovic. This type of 
personal contact lets the instructor 
customize the course to the workaday 
world of the student. For example, besides 
teaching you the basics of marketing, the 
instructor may have you apply your text
book learning to how your company really 
designs its marketing strategy. 

Currently, 200 colleges and universities 
participate in the program that forms EUN 
and provide EUN with more than 200 on
line courses. Each university or college 
develops its own course for inclusion in 
the EUN course catalog. Credit is granted 
from the institution that developed the 
course. If you've taken a course in 
economics from a professor at Harvard 
University, then Harvard grants you the 
credit, not EUN. EUN is simply the link 
between you and your mentor. If someone 
looks at your college transcript, there is 
no difference between a class taken on 
campus or over the modem. (For more in
formation, see "The Electronic Univer
sity Network" by Donna Osgood, March 
1986 BYTE.) 

Besides the individual classes, EUN 
also offers degree programs: three dif· 
ferent M.B.A. degrees from City Univer
sity of Bellevue, Washington, and four 
undergraduate degrees from Edison State 
College in New Jersey. 

All courses offered by EUN meet or ex
ceed standard College Level Examination 
Program (CLEP) requirements. This 
means your accumulated credit can be 
transferred to more than 1700 colleges and 
universities that accept CLEP-level 
courses. Costs begin at $215 for an average 
three-credit course and include connect 
time. The price goes up another $25 to 
$50 depending on your choice of books. 

Teleconferencing 
The New York Institute of Technology 
(NYIT) has established the fully ac
credited American Open University 
(AOU) on a VAX-111730 using the Par
ticipate (PARTI) computer conferencing 
software. ·currently, AOU offers 130 on
line courses and three B.S. degrees in 
business administration, general studies, 
and behavioral science. Each degree pro
gram requires 120 credits for completion, 
exactly the same as NYIT's on-campus 
degree programs require. "These aren't 
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special programs for on-line students," 
says Ward Deutschman, dean of NYIT's 
Center for Adult and Professional Educa
tion. "Because of accrediting re
quirements they have to be the same 
courses offered on campus." 

AOU emulates a traditional classroom 
using teleconferencing. When a course is 
in session, all interaction among the 
students and instructors takes place in a 
course conference. Here, students ask 
questions and discuss the assignments 
prepared by the instructor. They can also 
reply to the comments of other students. 

Subconferences, or branches off the 
main course conference, are also possi
ble. For instance, you might use a sub
conference when students are working in 
teams on a particular assignment. 
"Students often form 'study group' con
ferences as well," Deutschman said. 
These on-line study groups allow students 
to share notes or compare personal obser
vations about the class. 

When starting at AOU, you work with 
a special advisor to develop a background 
portfolio. This portfolio takes into account 
any previous college credit, military and 
corporate training, and life experience. 
"We don't want to take your time or 
money for things you've already learned," 
says Deutschman. After your portfolio is 
complete, your advisor will work out a 
degree map that allows you to chart a 
course of study to complete your degree. 
If you just want to bone up on a subject 
or two while accumulating some extra col
lege credits, you can take individual 
courses. 

When you sign up for a class, you 
receive a course learning package contain
ing a textbook, an extensive (100- to 
150-page) course outline, sample tests, 
quizzes, course objectives, and instructor 
background information. Once on-line 
(AOU is on the Telenet packet-switched 
network), you will find all the support 
typically available to on-campus students. 

For example, AOU students can access 
the on-line librarian for reference 
materials. The AOU librarians will look 
up your request and send you a message 
explaining where, in your local area, that 
information is available. Ifyou happen to 
live in a remote area where extensive 
library support is unavailable, the AOU 
librarians can arrange for an interlibrary 
loan. Students can also talk to counselors 
and advisors on-line and send private cor
respondence to the instructor or to other 
students. 

Costs are $85 per credit-which is less 
than an on-campus course-and most 
courses are for three credits. "On-line stu
dents don't tax our overhead and don't use 
buildings or electricity," said Deutschman, 
"so we don't have to charge them as 

much." Your course fees include six hours 
of on-line time. Ifyou happen to use more 
than six hours, you are billed on a pro
rata basis. "But for what it's worth, [so 
far] we've never charged anyone for extra 
time on-line," said Deutschman adding 
that AOU is more concerned with having 
students interact on-line-not watching the 
clock. 

Classroom for the World 
"We want to be a university to the world," 
says Connected Education's director Paul 
Levinson. "Our philosophy is that educa
tion shouldn't be tied to a classroom or 
geographic region," a heady claim for a 
program that saw its first on-line semester 
open in September 1985. However, more 
than a year later, Connected Education has 
both the statistics and the enrollment to 
back up that claim. It has already drawn 
a fair contingent of international students. 
Last semester Connected Education had 
students enrolled from Japan, Singapore, 
and Columbia. 

In conjunction with the New York
based New School of Social Research, 
Connected Education offers graduate and 
undergraduate courses in the New 
School's Media Studies program. Levin
son says a Ph.D. program is well into the 
development stage. 

Each course offered by Connected 
Education brings together an expert in a 
particular field of study and students 
needing graduate-level course work. All 
the courses are taught via the New Jersey 
Institute of Technology's Electronic Infor
mation Exchange System (EIES). All 
courses run on the semester system and 
are two months long, during which time 
the students and the instructor discuss 
various issues relevant to the course topic. 
An interested student can obtain a detailed 
course outline and a required reading list 
before committing to taking a specific 
course. 

Unlike the structured courses taught at 
AOU, Connected Education courses are 
propelled by the give and take of daily on
line dialogue. Although instructors follow 
a prearranged course outline, they're flex
ible enough to change the direction of the 
course according to the needs of the class. 

During the course the instructor assigns 
various projects and reading assignments 
that the students are required to complete 
and comment on. Daily participation in 
the course is encouraged. To obtain a 
passing grade, each student is required to 
input at least two messages per week. In 
reality, students often upload several 
messages a day-message traffic in Con
nected Education's courses runs extremely 
high. Students must also take a midterm 
and final exam. These exams are in essay 

continued 



TABLE OF BENCHMARK RESULTS 
This table shows the results of the processor I published PC Magazine figures. 

coprocessor speed tests using the April 1986 release The last line in the table, the Norton System Information Test, 
of PC Magazine's 'PC Labs Benchmark Tests'. These are Is not from PC Magazine, but is part of the popular 'Norton 
public domain programs, and are available on diskette from Utilities'. The version we used was 3.l, which Is the latest ver
PC Magazine, or via the PC Magazine bulletin board. These sion but may not give identical results to older versions. 
results were obtained by us at PCSG, and are not yet official 

IBM PC IBM AT BREAKTHRU 286 
Clock speed in MHz (IBM PC is 4.77) 
Empty Loop 
Integer add from memory 
Integer multiply from memory 
Floating point without coprocessor 
Floating point w /8MHz coprocessor 
Prime number test 
Lotus 123 macro (640K) 
Lotus 123 macro (256K) 
Norton System Information Test 

4.77 
l 
l 
l 
l 

n/a 
l 
l 
l 
l 

6 
l.99 
3.35 
6.06 
3.33 
n/a 
l.95 
2.64 
l.77 
5.73 

8 
3.34 
4.41 
6.55 
4.42 
l.82 
2.85 
3.69 
3.54 
7.34 

In every case but clock speed the numbers indicate how many times faster a test is performed 
than on a regular IBM PC. 
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Personal Computer Support Group ORDER CARD 

Breakthru: 286 Speed-up Board 
Remember. NO SOFTWARE is needed. But as a special Bonus, 


our $89.95 Lightning Disk Speed-up Program is included at no extra charge. 


Mail this card TODAY or call "'f':~J,,,. _.1.-. ()ftt!!f f ( 
214/351-0564 .JID''OdvaoYLf · · 

I 3 'IS'. t:JO 
Date Quantity x $395.00 

Ship to: Add shipping fees 
D 2nd Day $6.50 

Name D Next Day $15.00 

Company Total 

Address 

City I State I Zip 
Billing Instructions: 
MCD Visa D Check D AmExD CODD 

Phone Card# Exp. Date 
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BREAKTHRU 286 


SPEEDUP BOARD-

11's SIMPLY THE BESTI 

60 Day Money Back Guarantee 
If Not Delighted! 
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NO POSTAGE 

NECESSARY 
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IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 779 DALLAS,TEXAS 
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Personal Computer Support Group 

11035 HARRY HINES BLVD., #207 


DALLAS, TEXAS 75229-9990 
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DON'T TAKE OUR WORD FOR IT. 
USE THE BREAKTHRU 286 SPEEDUP 
BOARD FOR 60 DAYS. IF YOU ARE NOT 
lOTALLY SATISFIED RETURN IT FOR A 
FULL REFUND. 

It sounds great; the idea of a speedup board that you can just 
plug right in as easily as puttingbread! in a toaster. How wonder
ful to be able to convert a PC or XT to a $4000 AT without the ex
pense. But even when you get ready to spend $595.00 you want 
to be sure your choice is the very best. 

Here at PCSG we sell our IBM PC disk access speedup software 
by the thousands. But software doesn't do anything about speed
ing up the microprocessor (or CPU) speed. As you know the mi
croprocessor is the brain of the computer that controls all the 
operations like screen updates and calculations like a spread
sheet makes. 

Faster and smarter than an AT
PCSG guarantees it. 


We wanted to offer a speedup card that would be the comple
ment to our disk speedup software, (incidentally included at no 
extra charge.) We wanted it to be literally the most advanced, 
compatible and feature rich board available today. We could only 
be satisfied with a board that was the finest example of the engi
neering art. 

There is no question we have met our every objective by devel
oping and manufacturing the BREAKT H RU 286 card. This is the 
best aesignedl and most fu nctional speed up card available today. 
We guarantee it. 
HERE IS WHAT MAKES IT SO SPECIAL. 

First, it installs so easily. It is a half slot card, only five in
ches in length. You don't even have to give up a full slot. What's 
more, u nlil<e competing products it works in the Compaq and 
most clones. The instructions are so simple we considered show
ing a picture of a child putting it in. Easy diagrams show how 
you just place the card in an open slot, remove the original pro
cessor and connect a single cable. There is no software required. 
From that moment you are running faster than an AT. 

Second, it is advanced. The BREAKTHRU 286 replaces the 
CPU of the PC or XT with an 80286 microprocessor that is faster 

than the one found in the AT. A 16Kcache memory provides 
zero-wait-access to the most recently used code and data. In 
benchmark tests the card accelerated software programs
both custom and off-the-shelf anywhere from 200% to as much 
as 700%. Acceleration factor is up to 7.8x on the Norton 
Sysinfotest! Wow! 

Third, you have full compatibility. All existing system 
RAM, hardware, and peripheral cards can be used without 
software modification. It operates with LAN and mainframe 
communication products and conforms to the Lotus/Intel/ 
Microsoft Expanded Memory Specification (EMS). Software 
compatibility is virtually universal. 

Fourth, it is the best there is. There are several other 
boards on the market. Some are priced about the same as the 
BREAKTHRU 286 and some are cheaper. We at PCSG have 
compared! them all, but there simply was no comparison. What 
we discoveredl is that many cards being sold offer only a marginal 
speed up in spite of their claims. We found some to be merely 
versions of the obsolete 8088 or 8086, and others to be just poorly 
engineered. The 8MHz BREAKTHRU 286 is unequivoca ll y the 
best executed and most completely reliable speedup board 
manufactured today. 

PCSG has since early 1983 dominated the lap portable market 
with ROM software such a Lucid spreadsheet and Write ROM 
that reviewers rated as excellent. We were proudl to successfuJly 
enter the IBM PC market last year with disk access speedup soft
ware. Now we are so pleased with the BREAKTHRU speedup 
card. We use them on our own PC's to make them faster than 
AT's. We are really excited about this product. 

PCSG makes the unabashed statement that the BREAKTHRU 
286 card represents more advanced technology than boards by 
Orchid, Quadram, Victor, Mountain, P.C. Technologies, Phoenix 
. .. we could go on. 

But an ad can't let yoUJ experienc it for yourself. That's why 
we sell the BREAKTHRU 286 on a 60 day trial. If vou aren't com
pletely satisfied return it within 60 days for a ful(refund. It is 
priced at $395. Call today with your MasterCard, Visa, American 
Express or COD instructions and we will ship your card the very 
next day. 

- - ....................... . 

.::::· ·~.~- .. . . 
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PER'iJN\LCOMR_JTER ~ll~TGRGJP 
11035 Harry Hines Blvd. # 207 ·Dallas. Texas 75229 

214-351-0564 

• ! ~ 

Inquiry 21 6 FEBRUARY 1987 • B Y TE 185 



THE QUIET REVOLUTION 

Face-to-Face or Not to Face 

I n response to an editorial by our editor 

in chief, Phil Lemmons, con
cerning the use of computer conferenc
ing in education in the September 1986 
BYTE, we received some interesting let
ters from readers. They raise some im
portant questions on both sides of this 
issue. 

Various comments from these letters 
are presented here along with some per
tinent excerpts from the two papers listed 
in the bibliography. Please note that these 
persons are not necessarily spokes
persons for their particular universities; 
their affiliations, however, are given in 
table A. 

What is education? 
"Education is about understanding, not 
information transferral." 

-William Kemp 

"Education is essentially the conveyance 
of ideas and information among students 
and faculty, and there's no reason that 
many of the courses now taught in tradi
tional place-based institutions cannot be 
taught effectively via on-line conferenc
ing." 

-Paul Levinson 

"It is this concept of communications 
being the fundamental benefit of the class

room environment that underlies the 
premise ... that computerized conferenc
ing provides one of the first opportunities 
to create a true 'virtual classroom'." 
-Starr Roxanne Hiltz and Murray Turoff 

Does education need 
the face-to-face encounter? 
Computer conferencing lacks the "effec
tive feedback provided in live conversa
tion by facial expressions, posture, 
gestures, etc. That sort of information is 
what a good teacher uses to monitor how 
a class is reacting to what [is being said] . 

"Face-to-face encounters are very rich 
in feedback through nonauditory infor
mation channels, while all telecom
munications systems, from the lowly 
telegraph to the latest two-way video, are 
weak in providing [such] feedback. 
Inexperienced users . . . find sustaining 
engagement in [such] conversations quite 
difficult." 

This form of education also lacks the 
"immediacy which being in a live class
room provides. (Immediacy here means 
information carried by the nonverbal in
formation channels which surround and 
enrich human speech .) Worst of all, the 
teacher in a computer conference has no 
live students providing the constant feed
back [that] good teaching requires." 

-William Kemp 

Table A: Affiliations of the various contributors to the text box. 

Starr Roxanne Hiltz and Murray Turoff 
Computerized Conferencing and 

Communications Center 
New Jersey Institute of Technology 
Newark, NJ 07102 

Drew Hopkins 
Director, Management Information 

Systems 
Thomas A. Edison State College 
IOI West State St. 
CN 545 
Trenton, NJ 08625 

William Kemp 
Assistant Dean for Programs and 

Projects 
Mary Washington College 
Office of Graduate and Extended 

Studies 
1301 College Ave. 
Fredericksburg, VA 22401-5358 

Paul Levinson, Ph.D. 
Director, Connected Education Inc. 
92 Van Cortlandt Park S, #6F 
Bronx, NY 10463 

Daniel Mocsny, Ph.D. 
Postdoctoral Assistant 
University of Cincinnati 
Department of Chemical and Nuclear 

Engineering 
Mail Location #171 
Cincinnati, OH 45221 
[Editor's note: Neirher this depart111en1 

nor Mary Washington College 
currenrly offer courses via co111puter 
co11ferencing.] 

Jane Robinett 
Polytechnic University 
Department of Humanities and 

Communications 
333 Jay St. 
Brooklyn, NY 11201 

John A. Scigliano 
Director, Cemer for Computer-Based 

Learning 
Department of Computer Science 
3301 College Ave. 
Fort Lauderdale, FL 33314 

"Certainly for the technical disciplines, 
face-to-face contact is unnecessary, 
perhaps even distracting, and often effec
tively unavailable in any case in 
auditorium-sized classes." 

-Daniel Mocsny 

"Many educators believe strongly that 
this technology is the wave of the future 
for remote classroom delivery and an im
portant augmentation of the traditional 
classroom. [Only] a quarter to a third of 
the students would prefer the face-to-face 
environment rather than courses taught 
or augmented via computerized confer
encing" (see figure A]. 

-Hiltz and Turoff 

Aren't graphi£s necessary? 
"Walk into any science or engineering 
course lecture and observe the chalk
board. Less than half the scribblings can 
be represented directly by ASCII char
acters. Instead, one sees a freewheeling 
set of sketches, graphs, equations, sym
bols, arrows, etc. The skilled instructor 
throws it all up there with no apparent 
effort while conducting a [class] . . . " 

-Daniel Mocsny 

"Probably one of the single biggest 
shortcomings of the current EIES system 
and other computerized conferencing 
systems now being used for education is 
the lack of graphics. It is currently dif
ficult to deal with equations and diagrams 
in these text-oriented systems." 

-Hiltz and Turoff 

Who finds this method of 
education useful? 
"Even people in urban areas face an 
analogous problem [to that of those in 
remote areas]: the two-hour drive in city 
traffic to reach a one-hour class isn't very 
practical." 

-William Kemp 

"Not only can students electronically 
take part in classes from virtually any
where in the world, but they can take part 
at times of their choosing-anytime night 
or day, seven days per week. This results 
in people participating at their best, and 
the consequence is a very rich intellec
tual experience." 

"Issues which might otherwise be 
neglected or forgotten in an in-person 
classroom-questions that may occur to 
students after class hours-are preserved 
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and woven into the computer con
ference." 

-Paul Levinson 

"This application of telematics has 
many potential advantages compared to 
other modes of educational delivery, in
cluding more active participation by 
students, convenient access to the elec
tronic classroom at the times and places 
that can best fit in with the student's work 
obligations, and increased motivation to 
work hard on assignments because they 
will be viewable by other students as well 
as by the instructor(s) ." 

"[Students] can take courses from 
teachers and institutions located far away, 
which may not be offered by institutions 
within commuting distance. There are 
(also] many potential [students] for whom 
it is difficult or very expensive to become 
a resident student on a college campus 
and/or to participate in classes held at 
fixed times." 

"The new technologies are already 
eroding the geographical monopoly held 
by many institutions of high education." 

-Hiltz and Turoff 

What problems exist in learning 
to use the system? 
"Seasoned users of on-line computer 
conferencing have learned to adapt their 
behavior as senders and receivers of in
formation to the low content density of 
the medium-just as almost everyone has 
adapted to transferring information over 
the telephone. But using either medium 
successfully is definitely an acquired 
skill." 

-William Kemp 

"Until course conferencing software is 
as easy to use and as versatile as a sim
ple piece of chalk and blackboard, the 
resistance of faculty will be great." 

"Conferencing will bring about a re
structuring of jurisdictions. First the 
students [will] stay home, then the 
faculty." 

-Daniel Mocsny 

"More than 80 percent of the students 
enter five or more spontaneous comments 
during the semester in addition to formal 
assignments. This represent[s] a level of 
equality of participation far in excess of 
normal face-to-face courses." 

"There is no doubt that the additional 
student-instructor interaction of computer 
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Figure A: Distribution of responses from students on £/ES to the 
statement: "/would be willing to take courses taught only through £/ES 
with no face-to-face lecture if I had adequate access to terminal equipment 
at home and/or work." 
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Figure B: Distribution of responses from students on EIES to the overall 
performance of their instructors. 

conferencing generates more work and 
time involvement for each instructor on 
a per-student basis." 

-Hiltz and Turoff 

Benefits of computer 
conferencing in education 
Through computer conferencing, we can 
finally obtain "a truly universal univer
sity." 

-Paul Levinson 

"Among the advantages cited by 
students are increased convenience, more 
contact with the professors, increased 
motivation to do a good job on assign
ments because their peers will see their 
contributions, and more opportunity to 
participate in discussions. Instructors cite 
the ease with which it is possible to team-

teach a course or to include 'visiting lec
turers' with industrial experience, and the 
high quality of student contributions; 
which are generally well thought out 
before they are entered" [see figure B]. 

"It has not worked to try to keep an 
on-line class moving together in lock-step 
at the same rate through the material in 
a course, given the asynchronous nature 
of this medium and the fact that students 
tend to participate a lot when they have 
time but only a little when there are other 
pressing work obligations." 

" With this technology, colleges and 
universities can offer their most outstand
ing professional talent to students 
anywhere in the country. What choice 

conrinued 
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2 3 4 5 6 7 
strongly agree strongly disagree 

Figure C: Distribution of responses from students on EIES to the 
statement: ' 'I learned a great deal more because of the use of EIES. ' ' 

and [has] over 500 students enrolled in 
this format." 

-John A. Scigliano 30% 
30% 

At the Polytechnic University, "we 
have found our students enthusiastic20% 
about on-line courses and hope to expand 
our course offerings in the coming 

10 % semesters. Computer conferencing is an 
exciting and powerful educational tool 
and I sincerely hope that it will be put 
to wider use in the near future." 

-Jane Robinett 

"The simulated classroom project [at 
Thomas A Edison State College] will 
eventually allow Edison students through
out the country to earn college credits 
through the use of the college's existing 

will a talented student make: an average that produced overlapping answers, guided independent-study program. \\e 
professor at a college within physical without losing a later student's participa are adding a computer conferencing 
commute distance, or the same course tion because earlier students had already mode to facilitate the courses. Edison 
from a Nobel prize winner at a univer said part of what a later student had to students, regardless of time and location , 
sity 1000 ~iles away which can offer the say [see figure C]. In the face-to-face en will be able to interact with fuculty and 
course remotely?" vironment, by contrast, only the first stu students, submit projects, review and par

dent to answer a question gets tc express ticipate in on-line topics discussion utiliz
"EIES offers some special features that a given view. EIES also allows the use ing the conferencing component." 

helped fucilitate the educational process. of 'pen names' so students can make -Drew Hopkins 
The 'question' feature allowed the in anonymous comments." 
structors to enter questions on-line which -Hiltz and Turoff "Both the University of Michigan and 
required an essay response. Students the University of Wisconsin have used 
could not see each others' answers until Some other schools involved conference packages to augment regular 
they had supplied their own answers. Nova University has "been offering on courses for a number of years." 
Thus the instructors could ask questions line degree programs for over three years -Hiltz and Turoff 

form and are uploaded to the instructor. 
Connected Education's first semester of

fered courses such as "Teleworld," an 
analysis of the social impacts of new 
media; "Artificial Intelligence and Real 
Life," which discussed topics such as "Is 
protein necessary for intelligence?"; and 
"Propaganda: The Literary Science." 
Other courses offered range from 
"Telelaw" to "Politics of the Information 
Age." 

Each course costs $795 and earns three 
graduate-level credit hours. All on-line 
connect charges are included, and students 
receive unlimited time on the conferenc
ing system for class participation. Students 
have electronic mail and real-time con
ferencing capabilities as well. Levinson 
says transfer of Connected Education's 
credits to other institutions is possible but 
at the discretion of the receiving school. 

On-line Brain Trust 
Western Behavioral Sciences Institute 
(WBSI), a 27-year-old " think tank," offers 
a unique program designed to help ex
ecutives and government officials further 
their management and communications 
skills in several different areas. "We've 
developed a program that alerts today's 
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decision makers to the new requirements 
of leadership," says WBSI president, Dr. 
Richard Farson. The on-line structure of 
WBSI's program offers the opportunity for 
people in leadership to learn from each 
other, says Farson . 

Participants in WBSI's School of Man
agement and Strategic Studies (SMSS), as 
the program is called, include college 
presidents, corporate CEOs, national and 
foreign government officials, military and 
CIA personnel , best-selling authors, and 
former astronauts, among others. The pro
gram lasts for two years and is divided into 
four modules of six courses each. Each 
course is a month long. 

Course instructors are drawn from the 
nation's top experts. For example, Harland 
Cleveland, dean of the Hubert H. Hum
phrey Institute of Public Affairs, teaches 
a course called "The Knowledge Dynamic 
in a· Global Society." Another instructor 
is Herbert York, director of the Institute 
for the Study of Global Conflict and 
Cooperation and U.S. ambassador to the 
Comprehensive Test Ban negotiations 
from 1979 to 1981. Combine experts like 
these with some of the nation's most in
fluential citizens and you have an on-line 
brain trust that has no equal. 

The SMSS program operates much like 
the Connected Education program. Par
ticipants interact with the instructor and 
others in the course via the EIES con
ferencing system. The advantage of such 
a program is that it doesn't take the par- . 
ticipant away from the work environment 
as do some of the high-powered manage
ment schools where participants are 
isolated from their jobs for up to 13 weeks. 

Uncommon in the world of electronic 
learning, WBSI holds a week of face-to
face meetings before each module begins. 
This allows participants to meet each other 
and the instructors. This has the particular 
advantage of building up a strong on-line 
community that keeps participant motiva
tion high . It also gives new participants 
a chance to get some individual hands-on 
training in the workings of the somewhat 
eclectic EIES conferencing system. This 
semiannual meeting is so successful at 
developing relationships among par
ticipants that alumni continue to par
ticipate in the courses and often act as 
freelance advisors to "undergraduates." 

There is a small catch: the price tag. A 
two-year stint at SMSS runs $25,000. This 
is usually paid for by the participant's 

cominued 
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Why Are Sa Many People 

Switching la Smalltalk/V? 

Why are scientists, engi
neers, and professionals 
switching to Smalltalk,N? 
Because it lets them do 
amazing things on their 
PCs, with a Mac-like 
interface and an 
easy-to-use object
oriented language. 
And with Smalltalk,N 
you get an unsurpassed 
array of problem-solving 
tools. You can even per
sonalize the entire system to 
suit your needs. 

Smalltalk/V is the program
mable environment that 
gives you total control of 
your computer and makes it 
what it was meant to be, a truly personal 
tool for your mind. 

"This is the real thing, folks. A super 

Smalltalk like this turns your PC into a hot 

workstation. It's fantastic . . . Highly 

recommended." 


john C. Dvorak, 
Conln'buting Editor, PC Magazine 

"My background is in physical chemistry, 

not in programming. I like Smalltalk/V 

because I can use objects in the computer to 

represent objects in the physical world." 


D1'. Paul Soper, Senior Specialist 
E. I. du Ponl de Nemours & Co. 

"Smalltalk/\' is a productive programming 

environment that allows us to quickly 

develop sophisticated medical 

applications." 


Dr. Mike McCoy, 
Dean for Instructional Computing 

UCLA School ofMedicine 

·--- - -- - -Yes! I want to turn my PC into a hot workstation! Send 

D Smalhalk/V-The Programmahle Environment $99 

D Communications Option ...•.... __ .•. _ . . .. $49 

D EGA Color Option _ . . . . . . . . . . . . . . . $49 

D "Goodies" diskcne . . . . . . . • . . , ... . $49 

Shipping and Handling •.•... , . , . . . $_____ 

CA residents add applicable 
sales tax . . . .. . .. .. . $_____ 

TOTAL ............ . . . .. . .•.. .. $_____ 

-
' 

Smalllalk/V

The Programmable Environment 

"Smalltalk/V, with its visual interface and 
class structure, is a perfect way to simulate 
the complex interactions of natural 
systems." 

lee A Graham, Research Assistant 
Institute ofEcology, University of Georgia 

"I solve problems quickly using Smalltalk/V 
because its classes and objects help me 
organize my thinking. And besides, it's fun 
to use." 

Dr. Barry Fishman, Sr. Project Engineer 
Hughes Aircraft Company 

BYTE arxl BIX are uademarks d McGraw-Hill, Inc. IBM, IBM-PC, and 
IBM PC-AT are trademarks of lnlemalional Business Machines 
Corpor:uion. Unix is a trademark or Bell t.aboraiories. 

me . 

I enclose D Check DMoney Order 
D Credit card information D MC D VISA 

Number. ______________ 

fa·pir.uion:_____________ 

Slgn;ture;______________ 

Name: _______________ 

Street Address: - ---- -------

"Smalltalk/V is the 
highest performance 
object-oriented pro

gramming system 
available for PCs." 

Dr. Piero Scaruffi, 
Chief Scientist, Olivetti 

Artificial Intelligence Center 

"Smalltalk/V is an excellent buy 
and makes a good alternative 

to other programming 
languages for the development 

of complex applications." 

Bill ll''ong, Director, PC Labs 
PC Afagazine 

Other Smalltalk/V 
Features 

• Object-oriented Prolog integrated 
with the Smalltalk environment 

• Supports exploratory programming and 
prototyping 

• Class hierarchy with inheritance creates highly 
re-useable source code 

• Smalltalk source code included, with browser 
windows for easy access and modification 

• 	Object-swapping creates a virtual memory on 
hard or RAM disk 

• 	 Bit-mapped graphics with bit and fo rm editors 
• A sophisticated source-level debugger 
• Automatic change log for easy recovery 

from errors 
• 	Powerful directory/ fi le browser system for 

organizing DOS fil es 
• Access to other languages and DOS 


funct ions 

• 	 500 page manual with comprehensive tutorial 

and reference sections 
• 	Optional add-on modules 

• RS-232 communications interface with 
UNIX"" and TTYwindows 

• EGAcolor graphics 
• 	"Goodies" diskelle, including 

multiprocessing, music, zoom, object 
loader, and more 
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~OT COP\' PROTECTED, W-l>A\' MONEY-HACK GUARANTEE 

ON-1.JNE USER-SUPPORT CONFERENCE ON BYTE'S BIX™ 

Small1alk,1V requires DOS and 512K RAM on IBM PCs (including AT) or 
"comp:Hihles," and a CGA, EGA, Toshiba T3100, Hercules, or AT&T 6300 
graphic controller. A Microsoft or compatible mouse is recommended. 

digitalk. inc. 

Shipping and Handling Cil)' l:lle/Zip: ------------- 5200 West Century Boulevard
U.S .. Canada..llexicu 	 ... s 5.00 

Los Angeles, CA 90045 (213) 645-!082Elsewhere . 	 ... s1 ;.oo Plum·:------------- 
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employer. Although the cost is high, it in
cludes all a participant's on-line time for 
the life of the course. WBSI will even pro- · 
vide you with the computer setup of your 
choice if you don't already own one. To 
make class participation easier, WBSI has 
developed its own communications soft
ware specifically designed around the 
EIES system. 

In a review of the nation's leading 
business management schools, done by 
the Harvard Business Review, SMSS 
placed in the top five. The review claimed 
that other management programs should 

take a close look at SMSS and follow the 
program, both in "form and content." 

On-line Advantage 
On-line education holds a decided advan
tage over traditional on-campus education 
for several segments of the population. 
The disabled community benefits from the 
built-in ambiguity of the medium; when 
participating in an on-line class, it doesn't 
matter how long it takes to answer a ques
tion or type at a keyboard. Such a class 
meet_s on the disabled person's own time
table. Professionals who have little time 

New from Lifeboat: 

ADVANTAGE C++ 
Brings the power of C+ + to your PC. 

• Opens the door to object-oriented programming 
• Allows programs with greater resilience, fewer bugs 
• Fully compatible with existing C programs 
• All the benefits of C without its limitations 

ADVANTAGE Link 
Everything you've always wanted in a PC-DOS linker. 
• The fastest, most powerful PC-DOS linker available 
· The first linker to take full advantage of extended memory 
• Accepts Microsoft and Phoenix command files 
• Supports up to 53 commands-more than any other linker 
• Compatible with Microsoft CodeView 

AOVA#TAOE USRARY SERIES 
TimeSlicer 

Multi-tasking library streamlines C programming. 
• Perform concurrent tasks and real-time event processing 
• Includes header files for both C and assembly language and 

example programs with source code 
• Compatible with C++ and object-oriented programming 
• Critical resource management assured 

To order or to obtain complete specification sheets, call: 

1-800-847-7078 In NY: 914-332-1875 


55 South Broadway 

Tarrytown, NY 10591 


11rranAT
•..•.,..,,.. 

The Full-Service Source for Programming Software. 
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to attend evening classes but seek to 
upgrade their education can dictate the 
time and place as well as learn from an 
acknowledged expert in the field. 

But how credible is this type of educa
tion? While opinions differ (see the text 
box "Face-to-Face or Not to Face" on 
page 186) , tests show that a higher degree 
of achievement and retention from 
distance learning courses is possible. 

Is on-line education for everyone? 
AOU's Deutschman sums it up this way, 
"If a person asked me whether he or she 
should enroll as an on-campus student or 
go on-line, I wouldn't hesitate to recom
mend the on-campus environment. The 
people we are interested in addressing are 
those whose schedules, locations, or 
physical handicaps make it impossible to 
obtain a conventional college education." 

While it is unlikely that this quiet 
revolution will replace its traditional 
counterpart, one thing is certain: Com
puter conferencing will have a penetrating 
effect on the established system and force 
it to take a closer look at the goals, 
methods, and purposes of on-line 
education . • 
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Just think of all the applications. 
Call for details: 

1 800 44KODAK, Ext 865 
(1 800 445-6325, Ext 865) 

© Eastman Kodak Company, 1986 

\\.used to take up to $15,000 
and a video technician to 

~w-oiect real-ti111e PC images. 
Mow anybody can do it 

in five minutes for $.,270; 

1. 
Plug the unit into your PC. 

2. 
Place it on your overhead projector. 

3. 
Begin your real-time presentation. 
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The newangle in plotters. 

• 4-model lineup of A/B (ANSI), A4/A3 (ISO) format plotters to meet your specific requirements. 

• Flat-bed configuration with high-resolution graphic drawing capability. 
• Designed for space-saving 60° tilt angle installation. 

•Total reliability from the plotter specialists-Roland DG. 

X YPLOTTER 

DXY-980A 
• MAXIMUM PLOTTING AREA: X AXIS 380mm Y AXIS 270mm 
{XAXIS 14"1,," YAXIS IO'i,,"J 
• MAXIMUM PLOTTING SPEED: 230mm/sec. {9'i,, in ./sec.) 
• PEN USEO: 8Pens 
• INTERFACE: Parallel {Centron1cs): Serial {RS·232CJ 

XV PLOTTER 

DXY-885 
• MAXIMUM PLOTTING AREA: X AXIS 416mm Y AXIS 276mm 
IX AXIS 16'1,," YAXIS 105/ .. ' ) 

• MAXIMUM PLOTTING SPEED: 300mm/sec. {I I '!, in./sec I 
• PEN USED: 8Pens 
•INTERF ACE: Parallel {Centron ics ): Serial {RS·232CJ 

XY PLOTTER 

DXY-880A 
• MAXIMUM PLOTTING AREA: 
XAXIS 380mm Y AXIS 270mm 
(X AXIS 1411/u" YAXIS 107112") 
• MAXIMUM PLOTTINGSPEED: 
200mm/sec. (7 11f12in./sec .J 
• PEN USED: 8 Pens 

• INTERF ACE: 

Parallel {Centronics): Serial (RS·232CJ 


XY PLOTTER 

DXY-990 
•MAXIMUM PLOTTING AREA: XAXIS 416mm Y AXIS 276mm 
IX AXIS 1651,," Y AXIS 101/s"l 
• MAXIMUM PLOTTI NG SPEED: 300mm/sec. {ll'isin./sec.) 
•PEN USED: 8 Pens 
•INTERFACE: Parallel {CentronicsJ: Serial IRS·232CJ 
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EDUCATIONAL COMPUTING 


A Hard Look 

at Educational Software 


In the rush to equip schools with computers, 
we risk ignoring some important issues 

WELL OVER A MILLION and a half 
microcomputers are in use today in public 
and private elementary and secondary 
schools in the U.S. Within five years, the 
student-to-microcomputer ratio is ex
pected to be 14 to I. The implications for 
instructional change are profound. 

A Brief History 
In 1977 we entered the mass computer 
age, though few in education seem to have 
noticed. Those who did notice were 
teachers of science, math, computer 
science, and technical education who 
already liked hardware. They recognized 
that the microcomputer's educational 
possibilities were revolutionary. 

By 1980 school principals were wonder
ing how to procure the funds for com
puters, which ones they should invest in, 
and where to place them strategically for 
the benefit of all. 

By 1983 these administrators were using 
microcomputers for their own manage
ment tasks: updating student records, 
planning bus routes, paying teacher 
salaries, keeping attendance, maintaining 
inventories, and making announcements. 
Also, surveys showed that nearly every 
student in America had access to a com
puter for instructional use. 

Now almost everyone uses a word pro
cessor. Teachers plan new curricula to take 
advantage of word processors, spread
sheets, databases, and file managers. 

How Far We've Come 
It is indeed good news that acceptance of 
computers and enthusiasm for using them 

Adeline Naiman 

in instruction have grown so fast. Schools 
are institutionalizing and consolidating 
their purchases. Those.that have multiple 
computers are learning where to station 
them for maximum effect. Many educa
tional systems have assigned someone to 
act as computer coordinator. These in
dividuals serve as trainers and trouble
shooters within the system and know 
whom to contact for outside help. They 
have formed regional networks for mutual 
support and quick exchange of ideas, 
resources, and teaching practices. Even 
maintenance and repair are being sys
tematized so as to be more easily and 
quickly available and less costly. 

Where We Have Yet to Go 
Several issues need to be dealt with before 
the widespread use of computers in the 
classroom is fully efficient. 

First, the state of the art in education 
hardly reflects the technological advances 
available. The industry simply doesn't re
main static long enough for schools to 
catch on. Moreover, schools remain con
servative about investing in expensive 
hardware. Once having bought computers, 
they expect them to last forever. Schools 
write bidding specifications, entertain pro
posals, buy all the same machines (often 
on the basis of lowest price, not the most 
appropriate functions), contract for 
maintenance as part of the deal, bolt the 
computers down to prevent theft, lock on 
the covers (which makes adding boards 
very difficult), and only then think about 
how they're going to use the investment. 
They've often left no money for software 

or teacher training, let alone upgrades or 
replacements. 

Second, teacher training lags far behind 
need . Rarely is it adequate or sustained, 
nor do all schools have support systems 
in place. In-service training is usually too 
little. Where teachers have been told they 
must use computers, they are often too 
resentful or intimidated to make much 
headway without lots of help. 

Third, budgets for software are woefully 
inadequate, so computers find limited ap
plications. Teachers, even when told not 
to, often copy software illegally, so as to 
have enough for classroom use. Swapping 
is common but doesn't necessarily match 
the teachers' needs or preferences. Some 
districts have elaborate sharing systems or 
centralized software libraries. A few use 
networking within the district or school. 

Fourth, computer-based instruction is 
still viewed as a squashed-in addendum 
to the ongoing syllabus. There is a need 
for a whole revamping of the curriculum 
in many subject areas so as to take advan
tage of what the computer can offer. 

Fifth, there are still not enough com
puters in schools to provide more than a 
lab to which teachers can bring their 
students. Only experimental classrooms 
show a computer for every child or small 
group in the room. Moreover, inequity is 
rife. Computers are bunched in wealthy 

cominued 

Adeline Naiman is director ofsoftware for 
HRM Software. She can be reached at 
1696 Massachusetts Ave. , Cambridge, MA 
02138. 
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suburbs or in large cities with sizable ap
propriations for computer-based instruc
tion. Small towns and rural districts, as 
well as low-income cities, lag behind, ex
cept where a state has promoted and sup
ported a computer initiative. More boys 
than girls are encouraged to take up com
puter use, except in the lower grades . 
Minorities are inadequately represented in 
advanced computer science courses. 

Sixth, software is still driven by what 
most educational publishers have reluc
tantly had to buy or develop to supplement 
their textbooks to meet adoption re

quirements. These multimillion-dollar 
businesses control the market and deter
mine what children learn . Being busi
nesses, they cannot afford to take risks, 
so few of them publish innovative educa
tional software. 

So what have schools been using on the 
reported figure of 1.6 million computers 
in the schools? More precisely, what and 
how have they been teaching with them? 

Help Wanted 
In the initial onslaught of the software 
shortage, a few aficionados wrote their 

THE 375 ·A SOFTWARE DEVELOPER'S DREAM 


THE BEAUTY AND THE BSD 

$4,995* 

OVER 1,000 PROGRAMS, 3,000 FILES 

Full 4.2BSD UNIX'" Loaded With Languages 
Each375comesstandardwithacomplete Turn on your 375 and start developing 
configurable 4.2BSDUNIX system. We don't your own applications. It's that easy. C, 
skimp on software. And we can even give FORTRAN, PASCAL, BASIC, APL, Assembler, 
you EMACS, INGRES, TEX and SPICE for LISP and PROLOG: they all come standard 
those special applications. on every 375. 

Loaded With Standard Features 
* SOMB Wiinchester Disc Drive * 4 RS232 Ports (up to 36 optional!)
* 1MB SW' Floppy * Parallel Printer Port 
* 2MB ~ (BMB optional) * External Winchester and Floppy Ports 
* Integral SCSI & ST506 Interfaces * Series 32000, 10MHz, VM, FPU 

Atso Available: 10 Mb ETHERNET, up to 280MB disk me.mcxy, streaming tape:, and rrore ! 

A Portable Computer for the Serious User 
At last, a powerful, portable ( 221bs) scientific computer for all your serious work. The 3 75 
combines the advantages of a VAX'"with the size, versatility, and price of a micro. All the 
software tools are there. It's even small enough to leave on your desktop or take 
wherever you need it. And it's available direct to you right now I 

CALL US TODAY (408) 279-0700 
SYMMETRIC COMPUTER SYSTEMS - 1620 Oakland Rd Suite D200 - San Jose, CA 9S131 

'"Prepaid. Sales tax.and Shipping Costs not included. 
IJ'J.IX is a registered trademark of AT&T Bell Labs. 

VAX is a tradem¥k of Digital Equipment Series 32000 is a tradema-k of National Semiconduaor Corp. 
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own instructional software. A teacher who 
could see how to make a computer do 
something more easily might design a 
simple program for local use or might col
laborate with a programmer or engineer 
friend. If a colleague wanted to try out the 
product, so much the better. A few small 
publishers polished such programs up and 
offered them inexpensively. Sometimes 
the programs were full of bugs. General
ly, they looked primitive. A great many 
single-concept science programs began 
this way. 

Other programmers took the educa
tional software and ideas that had already 
been developed for timesharing systems 
and rewrote them for micros. Very few of 
these early programs offered more than a 
textbook or a workbook, but they fit right 
into the curriculum and gave the computer 
something to do that didn't strain its 
powers. 

After a while, complaints began to 
emerge about the rough quality of the 
available educational software. As com
puters gained more memory capacity, 
authors began to write more polished pro
grams. Many of these were so formulaic 
that authoring systems were published that 
allowed teachers to develop their own 
drills or branching multiple-choice pro
grams. Even when such programs are pro
fessionally prepared and are supplied with 
ornamental graphics and sound, they are 
what teachers and students have come to 
describe as dull, at best 

Only when educational software began 
to look like a commercially worthwhile 
field did graphics designers, software 
engineers, and teachers come out of 
hiding. Conventions evolved about what 
an ideal program should look like and 
contain. 

Hands-off or Hands-on 
When "computer literacy" entered the 
curriculum, it focused on hardware, not 
software. It meant courses on "How the 
Computer Works," "Inside the Com
puter," "The Impact of Computers on Our 
Society,'' or "Our Friend, the Computer." 
Children were given paper-and-pencil 
tests on what they learned about com
puters. We all know youngsters who had 
to draw the CPU, memory banks, input, 
ouput, and keyboard. Step-by-step lesson 
plans were designed by curriculum devel
opers. It is little wonder that many high 
schoolers now hate computer courses. 

Apparently, however, educators thought 
that was the way to incorporate computer 
consciousness into the curriculum. But 
awareness is only a first step in literacy. 
People don't learn to drive a car by reading 
a manual. 

Practice is the best teacher. We learn 
continued 
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EDUCATIONAL SOFTWARE 


Right now, teachers 
want programs that 
don't require substantial 
changes in the way 
they teach. 

early that the best way to master a new 
skill is to have someone show you how to 
do it and then go off by yourself and plug 
away until you've got it. (As for motiva
tion and persistence, watch the kids in the 
video arcades.) 

Once teachers began using computers 
to teach actual subjects, they quickly 
realized that students loved doing things 
on the computer, even tedious drills on 
arithmetic or spelling. In the teachernet, 
the word got out that the computer was 
a big motivator, even for the previously 
unteachable. Ofcourse, a big part of that 
motivation may have been getting away 
from the syllabus and letting the students 
push the keys for themselves. 

Software Developers· Join Up 
While much of the early software did not 
move far from conventional teaching, its 
success moved developers to test their 
creative powers. In this, they were helped 
by the expanding base of computers in 
schools and the growing confidence and 
discernment of teachers. 

A whole cadre of elementary teachers, 
especially those who read Mindstorms: 
Children, Computers, & Powerful Ideas 
by MIT's Seymour Paper! (New York: 
Basic Books, 1982, softcover), fell in love 
with Logo. In some school districts, all 
primary classes featured Logo program
ming. There were even a couple of Logo 
schools. Research did not show significant 
learning gains, but teachers reported that 
they saw these in their students. 

A Second Generation Emerges 
Gradually, a second generation of software 
made its way among the by-now standar
dized drills. It was designed, often by a 
team of educators and programmers and 
graphic artists, to take advantage of the 
rapid development of professional pro
grammers' tricks and utilities. It brought 
techniques down from the mainframe and 
the military. It learned from the insidious 
addiction of the arcade game and made for 
snazzier programs. 

Much of this gussying up of the old 
electronic workbook took place because 
publishers were suddenly enchanted by a 
newly envisioned home market. Even the 
textbook publishers who had resisted the 
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new medium hopped on board. They 
learned quickly from one another and 
from successful independent developers 
what software should look like. Commer
cial software has established its own for
mulas. Elementary programs look much 
alike, whether they deal with alphabets, 
syllables, words, or sentences, or with 
counting, addition, simple subtraction, or 
easy multiplication. They resemble one 
another ("Sesame Street" and "The Elec
tric Company"). All educational software 
programs are currently designed to con
form to educational precepts about how 
children are known to learn and what they 
should be taught. While they may seem 
dull to adults, as any parent knows, 
children's books written to formula and 
word list can hold children rapt through 
countless repetitions. 

Starting Early 
Where such second-generation programs 
have made a difference is in preschool. 
Between television and computer, it would 
be hard for a toddler to avoid letters and 
numbers. Kindergarten now has a cur
riculum, complete with goals and objec
tives. 

But when you start using Logo in 
kindergarten, what do you do in first 
grade? More important, what do you do 
in the fifth grade after five years of turtle 
geometry and sprites? Logo is a powerful 
language, designed originally for artificial 
intelligence purposes, but few teachers 
take it beyond its openers. Only a few 
schools keep it going beyond the early 
grades, so the possibilities for learning to 
write substantial programs, plan ahead, 
and debug routines are interrupted. (One 
Massachusetts system has pulled Logo 
from its elementary schools and requires 
it for all middle school students.) Then, 
when students get into high school, the 
programming language they learn is 
BASIC or Pascal. 

A hopeful sign is that districts are 
beginning to spend staff time and budget 
dollars on creating computer plans for the 
long haul. This means that they are like
ly to introduce some continuity in their 
computer-based programs and a better in
tegration of computing in the K-12 cur
riculum. 

Closing the Gap 
For older children, the second-generation 
software offers ingenious construction 
sets, problem-solving challenges, a raft of 
simulations, real-time lab science, and 
other substantial tools for learning. Some 
of this is stand-alone software, not tied to 
an existing syllabus or textbook. It is 
meant to be used as "enrichment" rather 
than as a substitute for some portion of 
traditional instruction. It seems that as the 

computer finds its own voice, the software 
that best uses the computer has to ease into 
the classroom without upsetting the cur
riculum or unsettling teachers. As teachers 
get used to programs that are more in
teresting and that teach better than con
ventional instructional media, they should 
begin to teach in different ways. 

But right now, teachers want programs 
that don't require substantial changes in 
the way they teach. They feel they know 
how to teach their subjects. They spend 
their days running the classroom, their 
nights correcting papers or preparing 
lesson plans, and their summers working 
in special programs. Even if revising the 
curriculum appeals to them, they under
standably lack time and energy to tackle 
such massive change. Nor can schools 
assign dollars and staff to reexamine their 
whole curriculum or retrain teachers so 
as to take fu II advantage of the new op
portunities the computer affords. 

So a tension has come to exist between 
the desire to expand the new technology 
and the realities, economic and social, of 
teachers and schools. That tension creates 
a void in redesigning education. In our 
free-enterprise economy, you can count on 
someone leaping to fill any dollar-fringed 
void. In the computer arena, the leaper is 
the publishing establishment. 

How the Publishers Respond 
The leading textbook publishers did not 
start out wildly enthusiastic about the 
prospect of publishing software. The 
reasons are many. 

First, their marketing system is already 
in place and serves a different product 
well. The salesperson does not need to 
carry hardware or be sure a working demo 
computer is available, learn how to use the 
software and anticipate problems, answer 
technical questions, and show the teacher 
how this program fits into the existing sub
ject syllabus. In other words, the seller 
does not have to educate the buyer. 

Second, teachers know how to select 
textbooks, but criteria for selecting educa
tional software vary. Different arbiters 
proclaim different standards. Some 
evaluation guidelines favor teacher-proof 
automatic programs. Others want open
ended programs that allow the teachers, 
or even the student, to determine what is 
taught. Between these two poles is a range 
of "political" and pedagogical values, and 
alongside those run the technical criteria 
that many teachers and school software 
purchasers don't yet feel qualified to 
judge. 

Third, teachers know how to teach from 
a textbook. They may follow it exactly or 
use it as a stimulus and reference for their 
own teaching plan. Students know how to 

continued 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 
THE SOFTLOGIC SOLUTION: Disk OptimizeiM 

Your hard disk will run faster when it's 

not chasing around after files. 


Remember the old days when your hard 
drive was new? Remember that smooth, fast, 
slick performance? Those quick retrievals, 
rapid saves, lightning-like database sorts? 

Well ever since, DOS has been doing its 
best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. 
Storing different chunks in different 
places. Data files, programs, over
lays and batches that started ou1 
in one seamless piece are now 
sea ttered a II over. 

Loading is slower. PERCENT fl\AGMENTATION 

Soni ng is slower. The more fr;ilgh~~~k~ ~~L;~c~li~~-~ct. the lnui:n want to analyze. So Disk Optin1izer 
Retrieving, backing-up. 
Everything takes longer because 
your disk has to work harder. 

Problem is, it's something that happens so 
gradually you may not notice the difference. 
At least, not until you see the dramatic 
improvement after using Disk Optimizer. 

File fragmentation-It's a problem 
you can see. 

Watch you r hard drive the next time it 
reads or writes a file. Each "blip" of the LED 
means the drive-head is moving to another 
place on the disk-either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time. Far more time than actual reading and 
writing. What's worse, all this head move
ment causes extra wear and tear that can 
shorten the Ii fc of your drive. 

Disk Optimizer-Tunes up your disk 
by cleaning up your files. 

Disk Optimizer works by finding all the 
scattered pieces of your files and putting them 
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back together where they bdong. Next time 
your drive reads it, there's just one place 

to look. 
And the results are often 

dramatic. Reading and writing 
:imes may be cut by as much as 
two thirds. Database sorts that 
used to take hundreds of head 
moves now proceed quickly and 
efficiently. And since head move
ment is now at an absolute mini
mum, your disk drive will lead 
a longer, more productive life. , 

Analyze, scrutinize, optimize. 

Before you optimize, you'll probably 

shows you, in percentages, how much 
fragmentation has taken place-on the 
entire disk, in individual 
directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, there's built-in data 
security that lets you assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker gives 
you an inside look at the 
structure of files. It's a great 
way for non-programmers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks. 

Get your hard disk back in 
shape-with new improved 

Version 2.0 

Hard to be lieve, but new 
Disk Optimizer Version 2.0 is 

,-----------1 

I ~DiskOptimizer $5995 * 1 

YES! l want to put the zip back in my hard disk. II 	 Send me __ copies of Disk Optimizer right away. 

I 	 NamP I 
Compan~ 
Address_______________ _

I 	 1 

I City State/Zip I 

Check Enclosed 0 VISA 0 MC 0 AMEX D 


I Card# Exp. Date______ 
1 


I Signature I 
SofrLogic Solutions, Inc. 

I 530 Chestnut Street So>l:Yr' .r...,.....y,C I 
Manchester, NH 03101 !I:' J. LlJ\jJlI soo-2n-99oos"""'-..,..;o;;;.;:L;;;..,u~T=--:1~0~N~s I 
(603-627-9900 in NH) 	 / 

1LCall today:800-272-9900J 

even better than before. Not only will it 
optimize your disks in far less time than it 
used to, but it actually speeds up retrievals 
even more by letting you give priority treat
ment to your most used files, like programs 
and batches. 

When you think about it, it's simple. 
The longer you own your hard drive, the 
more you come to depend on it. But the 
longer you wait to get Disk Optimizer, the 
less performance you'll get. 

Use it just once and discover what thou
sands of satisfied PC users already know
$59. 95 • is a small price to pay to restore 
the speed and performance you count on. 

See Disk Optimizer at better computer 
dealers everywhere, or order today by call
ing SoftLogic Solutions at 800-272-9900 
(603-627-9900 in NH). Or mail the cou
pon below. 
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MAC INKER 

Universal Spool 
MAC INKER 
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$66.95 
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bottle available in black/brown/ 
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orange/gold and silver. 
Over 50,000 MAC INKER(s) in the field. 

Over 7500 printers supported. 

l\llERCURY MODEM 
Really 100% Hayes* Compatible. 
• 300/1200 baud. 
•audio monitor/front panel lights. 
• 18 months warranty. 

'Hayes is a trademark of Hayes Microproducts. 

DATA SWITCHES 
All types, all lines switched, all metal, 
heavy duty switch, elegant design, best 
value for money. 

2 Ports Parallel or Serial 

4 Ports Parallel or Serial 

2 Computers/2 Printers 
Parallel or Serial 

s 7500 

St50°0 

St5ooo 
We have cables too. Please inquire or 
specify at time of order. 

Order Toll Free. 
Call or write for free brochure. 

1-800-547-3303 
In Oregon 503-626-2291 (24 hours line) 

Ck!imputer
Friends® 

14250 NW Science Park Dr., Portland, OR 97229, 
telex 4949559 

Dealer inquiries welcome. 

Many publishers have 

realized that they 

amplify the appeal of 

their textbooks if they 

buttress them with 

floppy disks. 

learn from (or bypass) a textbook. Text
books are a firm medium; software sim
ply is not. 

Fourth, good software is expensive to 
make, is rarely produced on schedule, is 
never completely debugged before it goes 
to market, and represents an investment 
risk. Stand-alone programs are particular
ly risky, since it is unlikely that teachers 
will forgo part of their required teaching 
to make room for a program that doesn't 
teach the same unit of subject matter bet
ter and more efficiently. Add-ons require 
reshuffling of lime slots in the class 
periods, enough available computers so 
that students can tackle the same topic 
within a brief time range, and faith in the 
product. Monitoring student performance 
and meeting test requirements are much 
harder to accomplish with nontraditional 
material. 

So why have publishers bothered to en
tangle themselves in a web they never 
made? There are several answers. A few 
publishers have become enthusiastic about 
the medium and its teaching potential. 
Others have been dragged kicking and 
screaming into the fray as school boards 
and central administrations increasingly 
require a computer component for all text
book adoptions. Many publishers have 
realized that they amplify the appeal of 
their textbooks if they buttress them with 
floppy disks. 

Keeping the textbook at the core, then, 
is how publishers have chosen to respond 
to the challenge. Following the successful 
textbook-development model , they 
employ editorial and design teams that 
work with consultant teachers to produce 
modest computer programs integrated into 
their textbooks or series. The software 
tends to be of the drill-and-practice kind, 
with some tutorials and occasionally a 
simulation or a game. More recently, 
publishers have seen the advantage of in
corporating student-management utilities 
to drum up teacher support. 

Yet, except where a federal agency has 
provided seed money to spur innovative 
software development for publishers to 
pick up on, few programs even begin to 
use the power of the computer. Moreover, 

standards for what is possible in educa
tional program design seem to be deter
mined by the latest introduction from the 
commercial hardware manufacturers
more memory, faster speed , better graph
ics, improved sound output, more attrac
tive appearance or type. It is clear that 
educational goals alone do not drive the 
educational-software development process. 

Applications Take Hold 
Meanwhile, unable to build a strong foot
hold in markets owned and managed by 
textbook companies, most independent 
software companies have gone out of 
business, or at least out of education. Left 
in the arena are the handful of indepen
dent publishers who did not lose their 
shirts in the home-market fiasco, who 
have a good track record among educa
tors, and who can weather the seasonal 
cash flow associated with selling to 
schools. Many of their products are the 
most interesting around. Increasingly, the 
larger textbook companies are adopting 
ideas and models these small spearhead 
companies have pioneered . 

There is also now a prevalent belief that 
school software is not only a worthy 
market by itself but also will be what the 
next wave of home software buyers will 
want for their kids. So investors are creep
ing into the educational software field . 
This will undoubtedly affect the design of 
programs intended for both schoo~ and 
home. 

A. Third Generation Is Born 
What may forge the link is a third genera
tion of educational software that could not 
have been predicted half a decade ago. 
This is the adaptation of business utilities 
to serve educational purposes. The way 
personal computers got into many homes 
and small businesses was as word pro
cessors. As the computer came home from 
the office, spreadsheets took hold, data
bases solved limited recall, and other such 
improved efficiency beckoned. 

No wonder these commercial boons 
became incorporated into classroom ap
plications. Academic tools took on the 
style and ingenuity of office tools. Word 
processing looks to be the biggest change 
in the teaching of writing, not to mention 
spelling, grammar, punctuation, reading, 
and the whole gamut of language arts. 

Database programs now come with tem
plates in social studies up and down the 
grade levels . Spreadsheets are beiEg ap
plied to the teaching of mathematics. Fast 
graphing routines have revita ized algebra, 
and computer graphics support both 
Euclid and transformational geometry. 
Lab science can be done the way scien
tists do it-by recording, analyzing, and 

co11ti1111ed 
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PROBLEM: There's just no easy way to move from one 
software program to another. 

THE SOFTLOGIC SOLUTION: Software Carousel 
Now you can keep up to 10 programs 

loaded and ready to run. 

Hard to believe, but some people are 
happy with just one kind of PC software. 
Well, this is not a product for them. 

But if you're someone who 
you want them. It's fast, effic

depends on many packages, all 4 x BX 12x 16 x ient, and easy.
the time-someone who'd use Word 

Star If you want, Software Car
several programs at once if you 

ousel will even use your hardcould, well now you can. With 1·2·3 
drive for swapping. Just alloSoftware Carousel. 

BPI cate a portion for storage, and 
Why call it "Software go to work. 

Carousel"? Sidekick, Superkey 
In some ways, Software · and Ready. All at the 

Test conducted on an IBM XT 
same time. Carousel works like the slide 

With Soft ware Carousel 
running in RAM, you can 

load a program and retrieve 
a file up to 15 times faster. 

projector you're used to. You 
load a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Here's how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it~ just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 
database, communications, spelling checker, 
spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 

Reach deep into expanded memory. 

This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, ASTRAMpage, or any 
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card compatible with the L/I/M Extended 
Memory Standard. 

Software Carousel puts programs into 
this "high-end" memory for temporary 
storage when they're not in use. And 

switches them back out when 

You know what happens if 
you try loading two or more RAM resi
.dent utilities at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro
grams fighting for control. 

With Software Carou
sel, you can have as many 
accessories and utilities on
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they can't see each other, 
they can't fight. 

The easy way to 
maximize PC power. 

With all this power, you 
might think Software Car
ousel is complicated and 
difficult to use. Not so. Par
ticularly when you com
pare it to other programs 

,-------------------------, 

I~Software Carousel $5995*1 

I 
\ YES! Send me__copies ofSofnvare Carousel at the \ 

special introductory price of just$ 59.95:* j 
Name_ ________________ 

J Company \ 

Address I
I City Stace/Zip~------

\ Check Enclosed D VISA D MC D AMEX D J 

Card # Exp. Date 
I Signatut'~---------------

J 

J JSoftLogic Solutions, Inc. So LoGic 
530 Chestnut Street 

J JManchester, NH 03101 fl 
800-272-9900 s 0 Lu T I 0 N s I 
(603-627-9900 in NH)I 

I Calltoday:S00-272-9900 I 
L-----------------_J 

*plus $5.00 shipping and handling. 
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like Windows and Top View. 
Set it up once and Software Carousel . 

remembers forevt'!r. Better still, Carousel will 
often look for the programs you use most 
and optimize them for the quickest access. 

And when you use Software Carousel 
with our newest product, Shear Power, 
you'll have at your command the most 
powerful integrated software environment 
available on PC's today. 

The way we see it, there are certain 
things you have a right to expect from 
your computer. Access to your software is 
one of them. At just $59. 95 • a copy, 
Software Carousel is the best way to get it. 

See Software Carousel at better com
puter dealers everywhere. Or order today 
by calling 800-272-9900 (603-627-9900 
in NH), or mail the coupon below. 



EDUCATIONAL SOFTWARE 

displaying real-time data from experi
ments as they occur. Thus, the real world 
is moving in on the classroom, stimulated 
by what people enjoy doing most with 
computers. Schools no longer need wait 
for educational research to tell them what 
to do. 

Work on 
Telecommunicating 
What is taking hold more slowly than 
pundits prognosticated is telecommunica
tions. Schools lack the habit of allowing 
teachers to use telephone connections for 

instructional purposes, nor do they budget 
for classroom phones. Teachers find 
modems hard to use. They are more like
ly to use a setup with a dedicated com
puter in the media center-databases have 
long been library resources. States and 
districts are pushing telecommunications 
as a way of networking practitioners and 
resources. This is a top-down innovation 
and will take time. 

Even networking, that much vaunted 
cost-saver, appeals more to administrators 
and computer specialists than it does to 
teachers, who now prefer the autonomy 

Achieve the next dimension in computer 

excellence. Experience MAXX:M 


space flight, to the system and experience desk#bound 
on the yoke. Diving. Spinning. You I magine sirting in rhe cockpit. Hands 

Maxxrn excels. reality. 
pull out. Bank to the lefr and slide MaxxH1 is cur· Maxxni comes fully assembled, ready 
across the screen. The comroJ rower rcndy compatible to use. A true plug-and-play Computer 
passes on rhe right. wirh IBM's PC, Interface Peripheral (CIP). 


Muxxn.1 lers you experience the thrill 
 XT and AT And now, MAX)(."modds through 
\Vhcrcver you decide. Icon is plea.;ed 
of flight. At home. Or in rhe office. 

the fifteen-pin Fli~h( n13n~t1'' "" ,,.. 
1 ~ brct•:c .,.·11h 1hcto announce ;i,,,"'~~;·1 .. h~~"~;~~i";.~:,t.~ game port . And 

''fo.uhcr.w t1ch '',,f
Maxxv.; The fim wirh Apple !>fan!". Awnn 

in a series of Computer's lie, lie and II GS serir:s buuons 3fc >n:uc~ic~lly 

Computer Incer - through the nine-pin g:'lme port. pl~cc.J 

face Peripherals 

(CIPs). CIPs bring Then, the mouse. 

real-rime cockpit Designed to the spcci(ic<nions of the 
simulation to rhe naditional aircrafr comrol yoke, Maxxm 
computer. looks, feels and pe1forms realiscicall·~. For more information, or to order, call 


!>bu"'l!i"'1111<>nr.J(mn1 l·(Z06J 451 ·908Z or mail 5129.95 plus $5.00 

& '""'"' aml ~llm•;• "~Y 
 Stracegically placed bunons arc 

forshippini:: and h:indling rn Icon Incorporated, 
ke1b<1~ rJ au:~. locaced atop each arm of the yokt!. And 1611 -l 16th Avenue NE, Bellevue.

a centrally locaced slide chronic comrols Washini,'l'on 98004. First, the keyboard. airspeed. 
Maxx"'1 is easy co use. Boot·up the 

Ccs.snas., auco r:Jcing, rank operations or 
Whecher your imerest is in F~l6 jers, 

selected software disk, calibrate Maxx1• 1 
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and manageable complexity of the in
dividual computer. Although many pub
lishers offer networkable versions of their 
programs, as well as multipacks, they do 
so to discourage the inevitable illegal 
copying of copyrighted materials, as well 
as to cut school costs. Site licenses seem 
uneconomical for school publishers to 
manage. The disadvantages of networking 
include the suggestion of lockstep teaching 
and the exclusion of much of the most 
original educational software available. 
For example, science lab kits that require 
probes for recording data as experiments 
happen don't lend themselves to network
ing. Downloading conventional software 
may not yet justify the installation costs 
and cumbersome structure of networks. 

Special Education 
There is one area in which few teacher 
holdouts exist and in which the use of the 
computer for instruction is unquestioned, 
and that is special education . While little 
software has been created expressly for 
use with special-needs children, much of 
the existing software-including the most 
innovative-lends itself to use in remedial 
work, in individualized learning plans, 
and in one-on-one teaching of main
streamed children working outside of class 
with a specialist. This phenomenon can
not begin to touch on the use of computer
controlled devices for children and young 
adults who are seriously impaired in 
motor capacity, hearing, sight, or speech. 
The miracles wrought by such devices, 
especially for those who have been unable 
to communicate without them, justify the 
cost of their development. 

It is with those youngsters who could 
not succeed in learning through conven
tional means that the computer excels. It 
provides alternate routes to mastery of 
essential skills and to self-esteem. It also 
serves well the children classified under 
special needs as "gifted and talented." 
Until recently, the use of computers was 
greatest among the brightest kids and the 
learning impaired. For both groups, it has 
proved a godsend. 

When we stop seeing the computer as 
a new and special introduction into the 
classroom, most of the doubts and 
anxieties that still hang on will have disap
peared. We must yet help to break down 
gender barriers as young women move 
with greater confidence and in increasing 
numbers into computer-based courses and 
careers. Eventually, everybody will 
become computer literate just as we are 
now "telephone and automobile literate." 
We learn the fundamentals of our society 
quickly when they surround us from 
infancy. And by the time children born to
day begin school, computers will be a 
constant presence in their lives. • 





Free on-site ·service an 


FREE ON-SITE SERVICE-
You receive 90 days of 

free service at your facility 
on any purchase or lease 

of a system. Over 96 
authorized service centers 

to serve you throughout 
the U.S. wi:h an averalle 

4 hour response time. 

FREE OVERNIGHT DELIVERY-
Buy it today, use it 


tomorrow on 

orders totaling 


over $100. Due to 

certain restrictions, 

some bulk items 

and orders under 
$100 are shipped 

UPS FREE (within 
Cont. U.S.). 

LOGIQEASE
Allows affordable low 

monthly payments, helps 
eliminate equipment 
obsolescence, offers 

outstanding flexibility 
plus possible tax 

benefits. 24 hr. lease 
approval by phone 

(on orders over $1000). 

LOGICSOFT 

CUSTOMER 

SERVICES 


LOWEST PRICE 
COMMITMENT-

Because we are 
the largest direct 

distributor, our 
buying power 

allows us to offer 
the lowest possible 
prices on our wide 
range of products. 

On-line 
computer system 

allows instant 
access to 

customer 
information. 

Call 1-800-431-9037. 

SYSTEM CUSTOMlIATION
'ur system customized 

to your needs plus Free 
48 hour configuration, 
testing and burn-in 

service so your system is 
ready to run upon delivery. 

New IBM AT-JO Mb 
• 8 MHz• 512K • 30 Mb IBM Hard 
Drive (Full Height, w/controller) • 1.2 
Mb Half I Height Floppy • Eight 
Expansion Slots • I BM Enhanced PC 
Keyboard • Serial I Parallel Adapter • 
Free 90-day, On-Site Service Contract 
• Color or Monochrome Monitor 
Available as Option. 
• Purchase Price: $4,195 

Lease For $165 per month 

New IBM 
XT 286-20 Mb 
• 6 MHz • 80286 Based CPU • Zero 
wait States• 640K • 1.2 Mb Half/ 
Height Floppy • 20 Mb Full/ Height Hard 
Drive • Serial I Parallel Adapter • Eight 
Expansion Slots-(5) 16-Bit, (3) 8-Bit • 
IBM PC Enhanced Keyboard • Free 90- Day, 
On-Site Contract • Color or Mono
chrome Monitor Available as Option . 
• Purchase Price: $3,199 

Lease For $126 per month 

IBM XT-20 Mb 
• 512K • 20 Mb IBM Full Height Hard 
Drive • 360K Floppy Drive Half I Height 
• Eight Expansion Slots • IBM 
Enhanced PC Keyboard • Asynchronous 
Communications Adapter • Free 
90-day, On-Site Service Contract • 
Color or Monochrome Monitor Available 
as Option. 
• Purchase Price: $2,299 

Lease For $98 per month 

AT&T 6300 
• 640K RAM Memory • One 360K 
Floppy Drive • Seven Expansion Slots • 
AT&T Keyboard • High-Resolution 
Monochrome Graphics Card • High
Resolution Monochrome Graphics 
Monitor • Serial & Parallel Ports 
• GW Basic and MS. DOS. Free 
90-Day, On -Site Service Contract . Color 
Monitor Optional. 
• Purchase Price: $1,699 

Lease For $73 per month 

• No surcharge •or Mas1erCard, VISA, American Express. C.0.0 .. money order, check or PO's (please call lor price verifica lion) • No sales lax on orders shipped oulside NV. Slale • Please 
add 2% for insurance and handling ($3.00 minimum) (inl'I orders add'f) • We do nol bill unlil we ship. All producls covered by mfg's warranly. Deteclive merchandise may be relurned for 
repair or exchange only. We do nol guaranlee compatibilily. Any goods relurned for credil are subjecl lo a 10% reslocking charge. All prices and policies subjecl lo change wilhoul nolice. 



~ overnight delivery 


lew Compaq Deskpro 
:86-40 Mb 

NEC APC IV 
W40Mb 
• 80286 Based CPU • 640K RAM 
Memory • 6 + 8 MHz Clock Speed • 
1. 2 Mb Floppy Drive • 40 Mb Hard 
Drive • NEC MultiSync Monitor • EGA 
Display Card • 8 Expansion Slots • (2) 
Serial and (1) Parallel Port• 213 Watt 
Power Supply • MS DOS and GW Basic 
Included • 1 Year Warranty 
• Purchase Price: $3,695 

Lease For $145 per month 

Blue Chip/ 
by Hyundai 
IBM PC/XT 
Compatible 
• 512K Ram Memory• 4.77 MHz• 
One 360K Half I Height Floppy Drive • 
Six Expansion Slots • Low Profile 
Keyboard • Serial/ Parallel Ports • 130 
Watt Power Supply • High Resolution 
Monochrome and RGB Display Card 
Standard. 
• Purchase Price: $649 

Blue Chip Options: 
SDOS & GW Basic . . . $79.00 Additional 360K Half I 
ue Chip Amber Height Floppy Drive . .... . .. $99.00 
Monochrome Monitor . . .... .$85.00 10 Mb Hard Drive Option. . . . . $389.00 
ue Chip Green 20 Mb Hard Drive Option . $449.00 
Monochrome Monitor . .$75.00 

Toshiba Laptop 
T-1100 Plus (Dual Floppy) 

• 640K RAM Memory • CMOS 80C86 
Running at 7.1 MHz •Two 720K 3.5" 
Floppy Drives •One Expansion Slot • 
TOSHIBA Keyboard • LCD Display • 
Color Graphics I Monochrome Composite 
Card • One Parallel and Serial Port • 
Clock Calendar • External Floppy Drives 
Optional. 
• Purchase Price: $1,799 

Lease For only $76 per month 

- - -- - ·---·- - ·=~~= 5DFT®-- ---·- - ·--- ·------ ·-
·-·----

---

---------·- ·- ·

Enhanced Leading Edge 
Model D 
• 512K RAM Memory• 1200B 
Internal Modem • Two 360K 
Half I Height Floppy Drives • Four 
Expansion Slots • Keyboard • Text 
Display Card • Monochrome Monitor• 
One Serial and Parallel Port • 
Software Bundle • Color Monitor 
Option Available. 
• Purchase Price: S1,375 

Lease For $59 per month 

Toshiba 3100 Laptop 
• AT Power i1 a Compact Size • Gas 
Plasma Screen • 8 MHz • 640K Ram 
Memory • One 3. 5 720K Floppy Drive • 
10 Mb Hard Drive • Parallel I Serial Port. 
• Purchase Price: S3,599 

Lease For $142 per month 

Zenith Z-181 laptop 
• Supertwisted Backlit LCD Screen • 4.77 
MHz • 640K Ram Memory• Two 3.5" 
720K Floppy Drives• Parallel/Serial Ports. 
• Purchase Price: 1, 899 

Lease for $81 per month 

16, 8 & 4 MHz Clock Speeds • 1 Mb 
:im Memory • 80386 Based CPU • 
ne 40 Mb Hard Drive (w/controller) • 
ne l 2 Mb Half I Height Floppy Drive • 
Expansion Slots • Compaq 101 Key 
1hanced Keyboard • One Serial One 
:irallel • Color or Monochrome 
vailable as Option. 
Purchase Price: $5,349 

ease For $203 per month 

Compaq Deskpro 
286-JO Mb 
• 640K RAM Memory • 80286 Based 
CPU • One 30 Mb Hard Drive 
(w/controller) • One 1.2 Mb Half/ 
Height Floppy Drive • Seven Expansion 
Slots • Compaq Keyboard • Graphics 
Card • One Parallel Port • Free 90-Day, 
On -Site Service Contract • Color or 
Monochrome Available as Option . 
• Purchase Price: $3,799 

Lease For $150 per month 

100% Burn-In and Testing. 
All systems undergo a 48-hour configuration, testing and burn-in period. We 
configure system boards, set DIP switches, format hard drives. perform memory 
diagnostics and check system with monitor. 

To order, call our National Hotline: 
armingdale, NY 11735 Telex: 10759 Logic NL 
omeslic/lnt'I Telex 

10 Bi-County Blvd., Dept. 543 EUROPE: 020-83 48 64 

Mail orders to:1-800-645-3491 
 LOGICSOFT EUROPE BV 
NV STATE: 1·800·235·6442 (516) 249·8440 Baarsjesweg 224 Amsterdam, 

36905 SoftUR 
!:>.X #516-249·5289 

To Receive Technical Assistance, call: (516) 249·8440 Holland 
Customer Service: 1·800·431·9037 NYS: (516) 249·8440 



l 
l 

airgest selection of peripherals 
·ee overnight delivery! 

Modular Graphics Card . . . 249 VEN-TEL 20 Mb Yz Ht Int. . . . . . . . . . 41 

Color/Mono. . . . . . . . . . . . . 139 PC Modem 1200 Half Card 359 30Mb1/2 Ht Int . . . . . . . . . . s: 

QUA DRAM 1200 Plus . . . . . . . . . . . . . . . 329 20 Mb Full Ht (AT) . . . . . . . . 5[ 

EGA Plus Graphics. . . . . . . 369 PC Modem 2400 Half Card . 469 30 Mb Full Ht (AT) ... . . . .. 7, 

VIDEO 7 40 Mb Full Ht(AT). . . .. . .. 81
MOUSE INPUT DEVICES
VEGA(% Card). . . . .. . . . . 339 80 Mb Full Ht (AT) . . . . . . . . 13' 

VEGA Deluxe ('12 Card). . . . 395 MOUSE SYSTEMS CORE 


PC Mouse w/DR Halo 2 .. Special
STB 20 Mb Int (AT) . .. . Low Price Cal 

Chauffeur . . . . . . . . . . . . . . 209 MICROSOFT 30 Mb lnt(AT) . . .. Low Price Ca 

EGA Plus . . . . . . . . . . . . . . 309 40 Mb lnt(AT) . . . . Low Price Ca
Microsoft Mouse (Serial) . . $135 


TE CM AR Microsoft Mouse(Buss). . . 125
w/r/JK . .. . ... . . .. . . ..... 59 72 Mb lnt(AT) . .. . Low Price Ca
 
w/384K ... . ....... . ... . 119 SURGE PROTECTORS
Graphics Master. . . . . . . . . 475 


w/576K . . . . . . . . . . . . . . . . 139 
 EGA Master . . . . . . . . . . . . 275 CARTRIDGE TAPE BACK-UP
KENSINGTON MICROWARE 

Logic (AST Comp) 1/0 COMMUNICATIONS EVEREX 

Mini Half Card . . . . . . . . 105 
 Excel Stream 20 Mb Int . ... $6~ 

EVEREX 
BOARDS 

Excel Stream 60 Mb Int . . . . 7~AST
Magic Card II w/384K . . . . . 199 
 Excel Stream 60 Mb Ext . . . 8~5251-11 Plus .. ... . . ... . . $655 
TECMAR IRWIN5251-11 . . . . . . . . . . . . . . . . . 609

Captain (384K) . . . . . . . . . . 199 
 lrwin11010Mblnt ........ 4~
DCA
QUAD RAM 20Mblnt ........ . . 5~ 
IRMA Board . . . . . . . . . . . . 779 
 Masterpiece Plus . . . .... . $119 Quadboard (384K) . . . . . . . . 155 20 MB 325 (AT) Ext. D ...... 7; 

Silverboard . . . . . . . . . . . . . 155 MODEMS LOGICSOFT
CURTIS 


~amond .... . ... ... . . .. 39 
Ems w/256K . . . . . . . . . . . . 349 
 AST 

Liberty(AT) 128K(6·8 MHz) . 315 
 Emerald . . . . . . . . . . . . . . . 36


Reach 1200 Half Card .. ... $225 Ruby... . ... ..... . .. . .. 59
INTEL EVEREX 
Above Board (PS/AT) Evercom II...... ... .. . . . 149 KEYBOARDS 

w/128K . .. . . . Low Price Call! HAYES KEYTRONIC 
(PC) w/64K .. ... . Low Price Call! Smartmodem 1200 . . . . . . . 389 
 5151 (Deluxe) ........ . . .. $169 

(AT) w/128K ... . . Low Price Call! Smartmodem 1200B 5153 (w/touch Pad) . . . . . . . 279 

(PS) 64K . . . .. . . . Low Price Call! w/Smartcom II . . . . . . . . 359 
 3270 PC .. . . . .. .. ... .. .. 235 Logic 60 Mb Internal Cartridge (PS) 256K .... . .. Low Price Call! 5151(AT&T) ....... . . .. .. 189 Tape Backup Ki t . . . . . . . r;,

8087-2 Math Co-Processor . 179 
 KeytronicJr. 5151 . . . . . . . . 169 Logic 25 Mb Internal Cartridge 

8087-3 Ma th Co-Processor . 139 


MEMORY STORAGE Tape Backup Kit . . . . . . . SE80287 Math Co-Processor 199 
~~~~ 

SYSGEN . ~- . - .. - IOMEGAGRAPHICS BOARDS Image Tape Backup 
AST 

' Bernoulli Box (10 + 10) . .. $1999 
10 Mb Int . . . . . . . ...... 78 


Preview . . ... .. .... . . . . . $239 
 Image Tape Backup Smart modem 2400 . . . . . . . 599 

20Mblnt ... ....... . .. 59
EVEREX Smartmodem 2400B 

Image Tape Backup The Edge. . . . . . . . . . . . . . . 239 
 w/Smartcom II . . . . . . . . 549 

20MbExt ........ . . . . 64
Evergraphics . . . . . . . . . . . 106 
 LOGICSOFT

HERCULES TE CM AR 
Logic (Hayes Comp.) 1200


Monochrome Graphics QIC60 AT ... .. .. .. . .. . 123

Baud External Modems . 179 
 QIC60 ExtTape Backup .. . 157
Card ... . .. . . . .. . .... 199 
 Logic (Hayes Comp.) 2400 
 COREColor Card . . . . . . . . . . . . . 155 
 Baud External Modem . . 309 


60 Mb Ex t .... .. ... . .... 15S
Graphics Card Plus . . . . . . 209 

Bernoulli Box (20 Mb) . . . . 1899 


LOGICS OFT Bernoulli Box (20 + 20) .. . 2499 

FLOPPY DISK DRIVESLogic (Hercules Comp.) Bernoulli Box Plus . . ..... 41 99 


Color Graphics Board . . . 89 
 Panasonic360K V2 Ht. .... $11
HARD DISK DRIVES Tandon TM-100 360 K F/Ht. . 12 

MOUNTAIN COMPUTER Tandon TM-100 360 K 1/ 2 Ht. 10 

Hard Drive Card (20 Mb) Toshiba 360 K V2 Ht. . . . . . . 11
t) - -i. -'\ 

, I I . 
 or(30 Mb) .. . . Low Price Call! 

' ! • ~ l ~ 
 PRIAM CORP BACK UP POWER SUPPLIES 

60 Mb Internal Hard Drive 
DATA SHIELD .. ... . . .. . ..... .. ..... 1389 


Logic (IBM Comp.) 200Wt(PC) .. . .... ...... $24Logic (Hayes Comp.) 1200B lnnerspaoe ID40 Mb .. .... 1349 

Enhanced Graph~s 300 Wt (XT) . . . . . . . . . . . . . 35
Internal Modem with PLUS+
Adapter(EGA). . . . . . . . . 249 
 Mirror (Crosstalk Clone) Hard Card 10 Mb . . . 399 


Software . . . . . . . . . . . . . 129 

Logic 2400B Internal Modem 


2400B w/Software . . 299 

PROMETHEUS 

Pro-modem 1200 . . . . . . . . . 279 

Pro-modem 1200B 


Logic (Hercules Comp.) w/software . . . . . . . . . . . 239 

Monographics Board . . . 99 TOSHIBA Hard Card 20 Mb. . . 675 


PARADISE SYSTEMS 1200B Laptop Modem SEAGATE 500Wt(AT) . . . . . . . . . . . . . 56 

Auto Switch EGA Card . ... 359 (T1100 Plus).. . . .. . . . .. 329 10 Mb '12 Ht Int . . . . . . . . . . 465 800Wt(AT) ... .. ........ 63 

·oue to weight restrictions, Printers and Monitors and some m isc. bulk items are shipped UPS-free. All prices and policies subject to change witho ut notice. 



5YEAR WARRANTY 

Look for the items printed in red 
to identify Logicsoft's own line of 
computer hardware products. 
They are fully compatible with, but 
priced well below, the major 
manufacturers. You save-not by 
our use of inexpensive labor and 
parts-but through state-of-the
art technology. 
Each product carries our 
5 year unconditional replace 
or repair warranty. 

Sale! Save s50 


NEC MUL TISYNC MONITOR 
WITH SWIVEL BASE 

The resolution solution. This state of 

the art color monitor scans all 

frequencies between 15.75 KHz and 35 

KHz allowing compatibility with all 

current color graphics boards. The last 

color monitor you'll ever need. 


Our regular low price s599 

VIDE0·7 VEGA BOARD 
Take full advantage of the NEC 

multisync monitor color capabilities. 

The Vega 'h card supports resolution up 

to 640 x 350. Includes Monochrome 

Graphics, Color Graphics, Hercules 

Graphics and Enhanced Graphics. 

High technology at a low price. 


Our regular low price s339 
If purchased Buy both and save $50 

separately· saaa 


$938 

Hurry-sale ends February 28, 1987 

PRINTERS* 

EPSON 

EX 800(80 column, 300 cps) 

. . . . . . . . . . . . . . Low Price Call! 

EX 1000 (136 column, 


300cps) .. ... . Low Price Call! 
FX-85 (80 column) Low Price Call! 

FX-286 (136 column) 
. . . . .. . ... . . . . Low Price Call! 

The Nation's It 
andf1 

NECLO 1000 (136 column) 
. . . . . . . . . . . . . . Low Price Call! 
LQ 2500 (136 column, 

324 cps) .. . ... Low Price Call! 

NEC 

Pinwriter P-5 Series 

. . . .. ..... . . .. Low Price Call! 

Pinwriter P-6 . . . . . . . . . . . . 489 

Pinwriter P-7 . . . . . . . . . . . . ·669 

P6 Color Printer . . . . . . . . . 599 

P7 Color Printer . . . . . . . . . 799 

OKIDATA 

182 Plug &Play . . . . . . . . . . 223 

192 Plus (IBM) . . . . . . . . . . . 379 

193 Plus (IBM) . . . . . . . . . . . 558 

290 Series . . . . . . Low Price Call! 

2410 P Plug &Play ... . . . . . 1759 

PANASONIC 

KX1091 I . . . . . . . . . . . . . . . 299 

KX 1080 I . . . . . . . . . . . . . . . 219 

KX1595 .... .... . .. .. .. . 599 

TOSHIBA 

P/S 321 (I BM) . . . . . . . . . . . . 489 

P341 .. .. .. ............ 695 

PIS 351 (I BM) . . . . . . . . . . . . 999 

CITIZEN 

MSP10 .. ... • ....... . .. 289 

MSP15 ......... . . . . ... 379 

MSP20 . . ... . .. , . . . .... 339 

MSP25 . . .. .. .... . . . . .. 499 

Premier 35. . . . . . . . . . . . . . 509 


LASER PRINTERS* 

Multi-sync color 
w/swivel base . . . . . . . . . 599 


PRINCETON GRAPHICS 

RGB HX-12(690X240) ... . . 449 

RGB HX-12E (EGA Comp.). . 535 

RGBSR-12 ......... . ... 569 

RGBSR-12P ....... . .. .. 689 

Amber Max 12 . . . . . . . . . . . 159 

QUADRAM 

Amberchrome 12 " . . . . . . . 145 

Enhanced Graphics 


Monitorw/swivel . . . . . . 525 

TAX AN 

66012"EGA . . .. LowPriceCall! 

72014 " CGA . . . . LowPriceCall! 

118 12" Green ... Low Price Call! 


MULTI-FUNCTION BOARDS 

AST RESEARCH 

Six Pack Premium .... .. . $309 

Six Pack Plus (384K) . . . . . . 229 

Rampage w/256K . . . . . . . . 249 

Rampage (AT) w/512K . . . . . 449 

Advantage (128K) . . . . . . . . 359 

1/0 Mini Half Card . . . . . . . . 119 

l/OPlusll ......... . . . . .. 125 

LOGIC SOFT 


CANON 

Laser Printer LBP8A 1 . . . . $1985 

Laser Printer LBP8A2 . . . . 3089 

HEWLETT PACKARD 

Laser Printer . . . . . . . . . . . 2489 

Laser Printer Plus . . . . . . . 3199 

LaserJet500(+) . ... . . . . 4299 


PLOTTERS * 

Logic Board (Lotus/Intel/ 

Microsoft Expanded 

memory specifica tion) . . 189 


. . ~-- -~: •,=1'=:;::\. . 
~- -. jii",.~ • 

_.JI~-- · :"' · 

Log ic (AST Compat ible) Mult i
function Board w/©K . . 99 


w/384K . . . . . .. . . . . ..... 155 


- - - .. 
~ .:._: -=- ,~ = ='~ .7" 

-_ -.--:-~-~·~~~:: ~~ . 
------ .... . 

Logic (AST Compatible) AT 

Multifunction Board w/128K 

(Expandable to 2.0 Mb) . . 199 


Logic (AST Compatible) 
576K Ram Board 'h Card 

AMDEK 

Color 600 RGB . . . . .. . . . $ 389 

Color 722 (EGA Comp.) . . . 499 

Color 725 . . . . . . . . . . . . . . 559 

12" Amber310A... ... . . . 149 


IBM 

Color Monitor . . . . . . . . . . . 545 

Monochrome Monitor . . . . 225 

Enhanced Color Display. . . 679 


395 


1629 

3349 


899 

2549 

2549 

3849 

3849 

4889 


FACIT 

4550 (6 Pen Plotter) . . . . . . 

HEWLETT PACKARD 

7475A . ... . ... . . .. . . ... 

7550 . . . . . ... . . . . ..... . 

HOUSTON INSTRUMENTS 

DMP40 . . . . . . . . . . . . . . . 

DMP41 .......... . .... 

DMP42 .. . . .... . . . .... 

DMP51 . .. .. .. .. .. .. . 

DMP52 .. ...... . ...... 

DMP52 MP .... . ... .. . . 


PRINTER BUFFERS 

QUADRAM 
Microfazer Series 
....... . .. .. .. LowPriceCall! 

MONITORS* 
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EDUCATIONAL COMPUTING 


The Potential for 

Interactive Technology 


The future for learning and using technology 
requires vision and facts 

COMPUTERS AND ASSOCIATED tech
nology (the videodisk, the compact disk, 
and sound) can stimulate major changes 
in our educational system. In the last few 
years, schools and universities in many 
parts of the world have acquired large 
numbers of computers. It is time to assess 
the situation. 

The main advantage of the computer as 
a way of learning is that it allows us to 
make learning interactive for all students. 
We can then pay attention to the needs of 
each student by individualizing the learn
ing experience. 

But the results of computers in learn
ing are disappointing; studies might even 
show that computers are doing more harm 
than good. Effective use of computers in 
learning will not occur automatically. A 
reasonable chance exists that it will not 
occur at all unless we readjust our cur
rent directions. Just because computers 
and other modern technology are widely 
present in schools is no guarantee that this 
equipment will be wisely employed. 

I divide the topic of computers in learn
ing into four major areas. First, I consider 
several serious problems facing our educa
tional system today. Oddly, they receive 
little attention in discussions about the role 
of computers in learning. I will then cover 
the recent use of computers, visions of 
future developments in education, and 
proposals to attain those goals. 

Current Problems in Schools 
Dozens of reports over the last 25 years 
have discussed major problems of educa
tion. Perhaps the best known, prepared in 

Alfred Bork 

April 1983 for the Secretary of Education, 
is A Nation at Risk: The Imperative for 
Educational Reform. This report 
emphasizes the serious consequences to 
the country of a poor educational system, 
as reflected by its title. I will not sum
marize these reports but rather mention 
a few critical factors about the current 
state of classroom education in the United 
States. 

Typical Classes 
Most students today do not succeed at the 
learning task. It has been estimated that 
in a typical class, only about one-third of 
the students learn the material well. In a 
class with 20 or 30 students-common in 
education in the U.S.-it is almost im
possible to give individual attention to the 
learning needs of each student. The two 
primary learning modes provided, the 
textbook and the lecture, do not create ac
tive learning possibilities for most students 
and offer the same learning experience to 
all students regardless of background, 
learning style, learning speed, or goals in 
life. 

Poor Results 
Declining scores on national and interna
tional tests are another measure. For ex
ample, recent international mathematics 
testing shows that U.S. students are far 
from the top, at all age levels and in all 
areas of mathematics. Almost all the 
developed countries rank above us in these 
tests. Further, illiteracy has now become 
a serious problem in the U.S., greater than 
in most developed countries. The in

dicators in such testing are mostly 
negative; the problems are increasing. 

Decreasing Democracy 
The decline in scores becomes even more 
frightening when we consider the uneven 
distribution of the quality of education in 
the U.S. Minority, poor, and rural in
dividuals receive poorer educations than 
do students from affluent areas. In most 
states, school districts in wealthy areas 
spend far more per student than poorer 
districts. This inequality of opportunity is 
more likely to be a problem in the U.S. 
than elsewhere, given local control of 
school budgets, but it is a worldwide prob
lem. Children may be created equal, but 
the educational system quickly changes 
that. We seem to be moving back to a time 
when education was the privilege of only 
a few. 

Lack of Teachers 
Over the next ten years the shortage of 
good teachers will continue to grow. This 
decline may well be the dominant visible 
problem of education during this period. 
There are several causes. First, we pay 
teachers very little ~ompared to profes
sions requiring similar education. The 
average salary of a teacher in the U.S. in 
1985, according to the National Educa

cominued 

Alfred Bork, developer ofhighly interac
tive computer-based material, is professor 
of computer science and director of the 
Educational Technology Center at the 
University at California at Irvine. 

FEBRUARY 1987 • B Y TE 201 



INTERACTIVE TECHNOLOGY 

It is estimated that 

about half of the 

teachers currently in 

schools will be 

retiring during the 

next ten years. 

tional Association, was about $25,000. 
Second, teaching is no longer considered 
a desirable profession by many people in 
this country. Third, we train few teachers 
now. Only about one-fifth of the number 
of math teachers graduate today as com
pared to ten years ago. Fourth, our schools 
of education are, on the average, weak. 
Fifth, the students currently entering 
teaching have low test scores on such 
exams as the SAT. Sixth, it is estimated 
that about half of the teachers currently 
in schools will be retiring during the next 
ten years, primarily because they have 
reached retirement age. 

Hence, we can expect an increasing 
shortage of qualified teachers in the next 
few years. Simple solutions will not be 
adequate for this problem. Educational 
planning, with or without computers, 
must pay attention to this decline in both 
quantity and quality of teachers. 

Negative Attitudes 
The attitude toward teachers and the 
teaching profession just mentioned is 
paralleled by a decline in interest in educa
tion in this country. We see many unsuc
cessful attempts to increase taxes to pay 
for adequate education. 

Of even more concern is the attitude of 
most students toward learning. Our 
schools seem to make people less inter
ested in learning. Young children enter
ing school are bright and curious, enjoy
ing much of what they do. A few years 
later many of them view schools as a type 
of prison, convinced that the failure to 
learn is their own problem. 

Ifwe are to improve education, we must 
consider new directions. These directions 
mu.st recognize that we will soon have far 
fewer teachers than we currently have. 
Modem technology, particularly the com
puter, provides us with the possibility of 
meeting these problems. 

How Computers Are Used Today 
To support the belief that computers can 
lead to an improved educational system, 
I discuss four examples of existing 
computer-based learning material: the 
logic course at Stanford developed by 
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Patrick Suppes, the physics course at the 
University of California at Irvine, the 
Writing to Read course, and the Scientific 
Reasoning Series. These four projects 
show the role of interaction. Two of them, 
the courses at Stanford and Irvine, are 
more than ten years old. The examples use 
sizable amounts of computer material, 
mostly with support from print and other 
media. 

The heart of the logic course at Stan
ford, and of the set theory course that may 
follow it, is the interactive proofs. Like 
other good courses of this type, the focus 
is on getting college students to prove in
creasingly difficult theorems. 

The interactive theorem-provers that 
support the computer-based course allow 
students to develop their own proofs, 
which can then be checked by the com
puter. Both formal and informal proofs are 
possible. The detailed feedback to the stu
dent is far superior to that provided in 
most lecture-based logic courses. The ex
pository material is less interactive (not 
surprising given the ten-year age of this 
course) but does reflect interesting early 
use of digitally stored speech. The course 
has been transported to other locations. 
Throughout much of its history at Stan
ford, it has been the only logic course 
available to students. 

At the University of California at Irvine, 
a physics course was organized around a 
set of on-line exams, with each exam 
uniquely generated by the computer. As 
with most physics courses, the exams are 
primarily problem-based, but consider
able conceptual knowledge is also re
quired. Students stay with an exam until 
they perform it almost perfectly, in the 
tradition of mastery learning. 

The exams contain most of the learn
ing material of the course. As soon as a 
student has trouble with a problem on the 
exam, a detailed learning aid is interac
tively presented to the student. Often this 
material is closely related to the difficul
ty the student is experiencing. A variety 
of other learning modes are available, but 
it is possible to learn the material from the 
exams alone. 

Students are also offered a choice of 
content; two different courses, mostly 
with different quizzes, are available. 
Students can choose a conventional 
course, but three-quarters select the com
puter course. 

A central problem of education for 
young children is reading and writing. The 
Writing to Read course, developed by John 
Henry Martin, is directed at five- and six
year-old children. It is a multimedia 
course, with extensive use of materials 
other than the computer. 

The course is based on a phonetic 
system. Children learn to write (i.e., type) 

the words they can say, and then they can 
read the words that they type. (Unlike the 
Initial Teaching Alphabet approach, it has 
been found that students quickly move to 
ordinary spelling.) 

Writing to Read has had a full sum
mative evaluation, conducted by the Edu
cational Testing Service in Princeton, 
New Jersey. The results are favorable 
compared to other ways of teaching read
ing and writing. Even to the casual 
observer, the performance of the children 
at the end of the year is almost amazing; 
children are typing coherent composi
tions. The series is available from IBM. 

The Scientific Reasoning Series is a col
lection of ten programs, directed to 
students ofjunior high school age and up. 
Bright elementary students will also be 
able to use many of them. The aim of this 
series is to bring students to an under
standing of the nature of science. 

The tactic is to place students in interac
tive environments in which they will 
behave like scientists in developing and 
testing concepts and theories. These en
vironments are student-supportive, offer
ing aid to students who are progressing 
slowly. The programs are self-contained, 
not requiring reading material, teachers, 
or other programs. The flavor is conver
sational, with the student playing an ac
tive role in the learning process. This 
series is also available from IBM. 

The four projects just discussed il
lustrate what is possible with sizable 
developments. They suggest the com
puter's potential to improve education. But 
we need to consider further the structure 
of future educational systems. 

Two Positive Visions 
We can conceive of computer-based 
systems of the future that will provide a 
much better education for all students than 
our current system does. To follow are two 
models for future educational systems: 
mastery learning and the proposals of 
George Leonard. 

Given that future educational systems 
should perform better than current sys
tems, we should work toward the goal of 
everyone learning everything well, the 
goal of mastery learning. This does not 
imply any reduction of the level of 
education. 

The notion of mastery learning, as pro
moted by Benjamin Bloom of the Univer
sity of Chicago and others, has a variety 
of components. But these are not all possi
ble at the same time in most current 
educational situations without skilled in
dividual tutors. A student is kept with a 
given topic until mastery is demonstrated. 
This demonstration is typically through 
some type of exam, with the student be

comi nued 
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analog simulation for your PC. 

Spectrum Software's MICRO-CAP II® is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it's dra
matically improved. 

!X:hemalic Edi/or 

MICRO-CAP II has faster analysis routines. 
Better resolution and color. Larger librar
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 
The program has a sophisticated inte

grated schematic editor with a pan capa
bility. just sketch and analyze. You can step 
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component values, and run worst-case 
scenarios-all interactively. And a 500-type* 
library of standard parts is at your finger
tips for added flexiblity. 

MICRO-CAP II is available for IBM® PCs 
and Macintosh.'" The IBM version is CGA, 
EGA, and Hercules® compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk \Xe' d like 
to tell you more about analog solutions in 
the fast lane. 

• Integrated schematic editor 
• Fast analysis routines 
• High-resolution graphic output 
• 	 Standard parts library of 500* types 

*IBM versions only. 

• 1ransient, AC, DC, and FIT routines 
• Op-amp and switch models 
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MICRO·CAP II is a registered trademark 
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Hercules is a registered trademark 
of llercules Computer Technology 
IBM is a registered trademark 
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ing required to perform almost perfectly 
on the exam. A student who does not 
show mastery continues to study the unit, 
with a variety of learning material pro
vided by the instructor. Several ap
proaches to learning the topic may be re
quired, perhaps reflecting different 
pedagogical approaches and different 
media. Students are thus encouraged to 
learn at their own rate and ability. 

In a sense, mastery learning is the ap
plication of democracy to education. Not 
only are people created equal, but we en
sure equal education for all . Experience 

suggests that mastery learning is possible 
with the use of modern technology. 

But mastery learning does not com
pletely specify the structure of schools. lh 
thinking about future educational struc
tures, certain questions must be answered. 
How many teachers will we have? What 
are the roles for the teachers? Will schools 
continue to exist or will part of education 
move to other learning environments, such 
as the home or public library? How do we 
accomplish the nonlearning aspects of 
schools, such as child care? How do 
we develop the necessary curriculum 

YOUR COMPUTER WAS MADE 

TO BE SEEN AND HEARD 


BUT HOW IT SPEAKS IS AS IMPORTANT 

AS WHAT IT HAS TO SAY 


Why bother giving your IBM® computer the power of speech if the core 
of the synthesizer has limited capabilities? The Votalker-18 uses the 
new SC-02 Speech Chip combined with asuperb text-to-speech algorithm 
to enhance your educational, business, and other computer applications 
with voice versatility and voice clarity. With the Votalker-IB your IBM* 
computer acquires unlimited vocabulary with 32 inflections and 4, 100 
pitch settings. The Votalker-IB also simulates song in five octaves, and 
generates sound effects in 16 amplitudes. It's all the flexibility you need 
in speech synthesis, and more. Because with Votalker-IB you get advanced 
voice technology and a surprisingly low price. 
Contact Votrax today for all the flexibility you need at a price you can 
afford. Call 1-800-521-1350. 

FOR A DEMONSTRATION CALL: (313) 588-2926 

IBM® is a registered trademark of International Business Machines, Inc. 
*IBM PC, XT, AT AND COMPATIBLES 

material? How do we implement and dis
seminate desirable changes? What does 
the daily life of a technology-based school 
look like? 

Few people have developed visions of 
future schools. But without such visions, 
meaningful planning to improve education 
is difficult. Consider George Leonard's 
approach. 

A few speculative views of schools 20 
or so years from now have been devel
oped. George Leonard has developed two 
of these. One is described in his book 
F.ducation and Ecstasy (Dell Publishing, 
1968) and the other in an article entitled 
"The Great School Reform Hoax" 
(Esquire, April 1984). Both of these 
schools are fully consistent with the goal 
of mastery learning; both make extensive 
use of the new interactive technologies; 
both individualize the learning process 
and make it interactive for all students. 
Both are practical visions of an educa
tional system heavily dependent on 
modern interactive technology. 

In F.ducation and Ecstasy, Leonard 
divides the school into two segments, one 
for acquiring knowledge and one for af
fective behavior. In the knowledge dome, 
students work at large three-dimensional 
displays. The computer has a complete 
management system; as a student begins 
to work, the experiences are directly rele
vant to that student's needs. Brain waves 
are analyzed to reflect understanding, or 
lack thereof, in addition to the technical 
details already in use today. In the 
socialization component of the school, 
children work in small groups, with 
teachers, using encounter-group ap
proaches. 

Later, in the Esquire article, the two 
functions of the school are combined into 
a single program. A greater variety of in
structional modes are used. And a major 
new ingredient is added: Students start 
each day by planning their schedules for 
the day, usually in an interaction with the 
computer. 

How To Attain Such Schools 
This last section proposes a set of steps 
that could lead to a future educational 
system that would be, for most students, 
far superior to our current one. Although 
the problems discussed in the first section 
refer partially to the U.S., the approach 
suggested could work all over the world, 
including the developing countries. 

To implement the models of George 
Leonard, the creation of many courses is 
a critical step in developing a new educa
tional system. Our current courses are in
adequate; they were developed before the 
modem learning technologies were avail
able, they are not interactive and in-

continued 
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TheTeleCAT-286: $2995. Complete. The TeleCAT-286 EGA": $3595. Complete. · 

Ifyou're looking for a quality 

AT-compatible computer, 

Tele Video® offers you not one, 

but two. With theTeleCAT-286. 

And now, the new TeleCAT
28.6 EGA 

Both of these compact 
computers give you a complete 
setoffeatures.Llke 512KRAM. 
A l.2MB floppy. A 20MB hard 
disk. And a high-resolution 
monitor. 

There's even a free 90
day nationwide on-site service 
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TeleCAT-286 EGA With its 

high-resolution 13-inch EGA 
color monitor, you get a full 
spectrum ofbrilliant displays. 
Its low-glare, high-contrast 
dark screen makes it easy on 
the eyes, too. You can even 
change this screen to green 
monochrome, with the flick 
ofa switch. 

What's more, the new 
TeleCAT-286 EGA comes with 
an EGA card that's fully IBM 
compatible, so you can run 
any full-color AT graphics soft
ware packages. And they'll 
never look better. Because this 
EGA card features 2 5 6KB of 
display RAM, and 640 X 350 

graphics resolution, for bright 
colors and sharp text. 

The result? A clear, crisp 
image that no CGA color 
monitor can ever live up to. 

TheTeleCAT-286,and the 
newTeleCAT-286 EGA Find 
out more about them. Call 
1-800-TELECAT (835-3228), 
Dept. 355, for the name ofyour 
nearest TeleVideo dealer. 

And see for yourselfwhy 
TeleCAT computers are 
definitely worth looking into. 

0 TeleVideo® 

Settle for more. 
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CP/M Emulation on PC 
Run CP/M software with our Z80 and 
HD64180 coprocessor cards. Super
speed version runs at an incredible 
12.5 mhz. No wait states! Blue 
Thunder 6 mhz coprocessor $249.95. 
ZSIM SoftwareN20 emulator $99.95. 

BLUE THUNDER 

DEVELOPERS! 
Our ZSO and HD64180 plug-in PC co
processors give you the hardware and 
software basis for the best zao family 
development systems. For example, you 
can run the SLR Systems Superfastassemb
ler, which runs 10-20 times faster than 
Avocet or 2500AO cross assemblers. Our 
08080 remote debugger eliminates the 
need for an in-circuit emulator. 

Plug in one of our co-processors, running at 
a clock speed up to 12.5 mhz. Then run 
your Intel development tools on your PC as 
much as 20 times faster. Runs ASM51, 
ASMBO, CREDIT, etc. $395.00 and up. 

HD64180 SHORT CARD 
Our newest co-processor has 2 serial 
ports and runs at 6.144 mhz. $295.00. 
9.216 mhz available. 

HD64180 PC Satellite 
Real Time Coprocessor 

Our 064180 coprocessor has Hitachi's 
newest Z80 compatible micro
processor. You get serial ports, count
er timers, OMA and a well-documen
ted interface to your PC. This unit 
accepts Intel standard iSBX bus piggy
back boards. You can add any of over 
100 peripheral cards from dozens of 
manufacturers. Use it to unload real 
time control or communications from 
the host PC. Also serves as an 
H 064180 development system. 

r·~ .
'l  · ~ -

,j:-• 
- -.- .~ 

... -: .. ;] 
:-. . "' 

- ~-- - - . 
- -

064180 Co-processor 

We cater to professional software 
developers. Examine our quality and 
performance. 

Zworld 
2065 Martin Ave. #110 ~ 
Santa Clara, CA 95050 
(408) 980-1678 
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Current courses are 

inadequate. They were 

developed before modern 
\ 

learning technologies 

were available and do not 

aim at mastery learning. 

dividualized, and they do not aim at 
mastery learning. 

But two factors, and perhaps others, 
make it difficult to move to extensive im
mediate curriculum development. First, it 
is questionable whether we have enough 
practical experience with computers in 
learning, particularly with full courses, to 
jump directly to remaking all courses. The 
second factor is the difficulty of starting 
a project of this magnitude directly. Not 
everyone is convinced that a computer
based educational system is possible and 
reasonable. 

To overcome these problems, and to 
proceed rationally, I suggest a two-stage 
approach. We should conduct a trial 
period to examine the concept of tech
nology-based courses, followed by full 
development. 

The Experiment 
The purpose of this experiment is to study 
the effective use of the computer in educa
tion, in a focused way, to furnish infor
mation for later development. I propose 
the development, use, and summative 
evaluation of about 20 full courses that 
utilize the computer and associated 
technology, along with older learning 
media. 

These courses should be diverse in all 
senses. They should be flexible enough to 
reflect different approaches to learning, 
different subject areas, and students of dif
ferent ages. Courses should use a variety 
of production systems in the process of 
development. Their structure should be 
modular so that students can choose from 
several levels. All courses should be 
funded at levels that might lead to higher
quality courses. 

We already have a reasonable under
standing of the process needed to develop 
high-quality material, so the focus should 
be on highly skilled teachers as the heart 
of the pedagogical design team. These 
teachers should be given maximum 
freedom to make the best possible deci
sions to aid student learning. Further, 
most or all teacher training materials 
should be considered as an essential part 
of the course development itself. The pro

cess of implementing each course in the 
schools should be studied. 

The most important part of the experi
ment will be the extensive evaluation of 
these courses with typical students, both 
in the formative sense, during develop
ment, and in the summative sense. Sum
mative evaluation should be conducted 
with at least tens of thousands of students, 
in a variety of types of schools, compar
ing these courses in detail with the existing 
courses in the areas involved. This full 
evaluation should not be done by in
dividuals associated with the develop
ment; competent professional evaluators 
should plan and manage the evaluation. 

Based on our studies at the University 
of California at Irvine, I estimate that this 
experiment in the full use of the computer 
in education will cost about $200 million 
and will require about five years to com
plete. After such an experiment, we will 
have the information we need to remake 
our educational system and begin its full 
development. 

International Ramifications 
An intriguing possibility to consider is 
multinational development. Joint activities 
at the University of California at Irvine 
and the University of Geneva in Switzer
land have demonstrated that it is possible 
to structure computer-based learning 
material so that it is relatively easy to con
vert to a new language. Cultural dif
ferences may be present, but most of these 
can be taken care of in the translation pro
cess. Some areas may not lend themselves 
to such development, but in many areas, 
such as science and mathematics, courses 
can only benefit from international 
development. This approach should be 
particularly important for the developing 
countries, given their difficulties in 
developing full-scale educational systems. 

Several of us worked at estimating the 
cost of full curriculum development. Con
servatively, we should expect to spend 
about $10 billion, perhaps over a period 
of about six to eight years. Another way 
of viewing this is that we would need to 
invest l percent of our educational costs 
each year in such development. 

If we were to place education's cost as 
one of national value, the cost is about 
one-third of that of putting a person on 
the moon and is about one or two days of 
the military budget each year. These 
figures assume only one language; con
version to other languages would be a 
modest increase. 

Education worldwide has major and in
creasing problems. We have the capabili
ty, using the new interactive technology, 
to ameliorate these problems. But this will 
only happen if we learn from the past to 
plan for the future. • 



Okay, you could have saved thousands 
with Ability,"' the $99 integrated program 
that does everything your armload of 
programs does. 

But maybe even more importantly, you 
could have saved tons of time and hassle. 

Because weve combined six high
powered PC productivity tools into a 
single, simple package. 

You get full-featured wordprocessing 
with no exotic codes to learn, and what
you-see-is-w hat-you-get formatting. 

Spreadsheets larger than Symphony, 
with all the powerful math and business 
functions you need and the ability to 
import Lotus 1-2-3 files (and formulas 
where possible). 

A forms-oriented database that's easier to use 
than pfs:file. 

Professional business graphics from your spread
sheets and databases with just a few keystrokes. 
Ability: $99. Menu-driven, 

Migent Pocket 
Modem"' and 
Hayes-compatible 
communications. 

Even"slide 
shows" with sound 
on your PC! 

And smooth, 
seamless 
integration 
like nothing 
you've ever 
seen before. 

Because with Ability, the table and graph you see in 
the letter aren't just copies pasted in-they're live. 

So ifyou change the table in the letter, the 
changes are made in the linked spreadsheet or 
database that contains the underlying data. Or 
change the spreadsheet and the letter is updated 
at the same time. And the graph is automatically 
redrawn to reflect the changes, either way (Perfect 
for those weekly and monthly reports.) 

And anybody can do it with no programming 
at all, because Ability is menu-driven and uses the 
same instructions in all six applications. 

At just $99, Ability could even pay for your PC 
if you don't already have one. 

Check it out at your local computer store 
or contact: Migent, Inc., P.O. Box 6062, 
Incline Village, 

NV89450. MIG-NTr"' 
(702) 832-3700. 

© Migcm, Inc. 1986 Ability and Pocket Modem arc trademarks ofMigcm, Inc. 
O ther names and products trademarked by others. 
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~Y,alanguage worth 
For years BASIC has been everyone's first 

language. And for almost as long, they've been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. A new language that's a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. , 

Introducing Microsoft's QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 
it offers the extra speed and power you've been 
looking for 

Run faster with compiled code. 
If there's one thing you've asked for, it's speed. 

And Microsoftti!) QuickBASIC simply blazes. 
Old BASICA programs will run up to ten times 
quicker once they've been compiled. Sometimes 
even faster. 

Everything you need. Built-in. 
Making programs run faster is only part of the 

story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our on-line help and prompts. 

Mic rosoh is a regiscered trademark and The High Perfo rmance Software is a cradcmark of Microsofc Corporation. IBM is a re~istcred trademark of International Business Machines Corporation. 
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leaving BASIC for. 

On the rare chance your program doesn't rur 

1003 the first time out, we've got another sur
prise for you. The Microsoft QuickBASIC de
bugger. Our full-screen tracing lets ye 
debug your programs while watch
ing the source code execute. A line 
at a time, or with breakpoints. As 
easy as can be. 

Our compiler is also smart enougl "•Jli..""'~~ 
to save you time. First, by finding an1 
errors in one pass. Second, by puttir11:; yvu1 
editor's cursor on the problem. Automatically. 
So you don't have to get lost in a maze of error 
codes and line-numbers. 

The BASIC virtues. And more. 
Speaking of line numbers, let's not. Because 

line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GOTOs altogether. 
There are a variety of options that could make 
the GOTO an endangered species. Features like 
multi-line IF-THEN blocks. And named sub
programs. Now your BASIC programs can be 
as structured and organized as you want. 

We've only just begun to talk about the 
virtues of Microsoft QuickBASI C. There are 
dozens of enhancements to your favo1 :e 
language. Things like larger arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most often-used routines. 
All explained in a revised manual that includes 
a complete language reference. 

Making your quick escape. 
If all these features follow your BASIC 

instincts, then zip on down to your nearest 
Microsoft dealer. That's where you'll discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name ofyour nearest Microsoft dealer, 
call (800) 426-9400. In Washington State and 
Alaska, (206) 882-8088. In Canada, call ( 416) 
673-7638. 

Microsoft® QuickBASIC 
The High Performance Software™ 

Inquiry 329 

Microsoft QuickBASIC Compiler Version 2.0 

for IBM'"PC and Compatible Computers. 


BASICA Compatibility 
•Sound statements including SOUND and PLAY. 
•Graphics statements including WIN DO~(VIEW, DRAW, 
GET. PUT, LINE, CIRCLE, LOCATE and SCREEN. 

•Support of EGA extended graphics modes. NEW! 
•BASICA structures are supported including WHILE/WEND, 
IF!fHEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 
event handling. 

Microsoft 
Results ofSieve Benchmark BASICA 3.1 OuickBASIC 2.0 

Seconds per iteration 78 0.52 

Complete Programming Environment 
•Built-in Editor that places the cursor on found errors auto
matically. NEW1 

•Com'pile entirely in memory at speeds up to 6000 lines per 
minute. NEW! 

•Link routines once when starting a programming session and 
no need to link again when changing programs. NEW! 

•Built-in debugger with single-step, animate, and trace modes. 
NEW! 

•Create stand-alone programs. 
Alphanumeric Labels 
•Can be used to make your programs more readable. Line 

numbers are not required but are supported for BASICA 
compatibility. 

Structured Programming Support 
•Block IF/THEN/ELSE/END IF eliminates the need for 

GOTO statements. NEW! 
•Subprograms can be called by name and passed parameters. 

Both local and global variables are supported. 
Modular Programming Support 
•Separate compilation allows you to create compiled BASIC 

libraries to use arrd re-use your programs. 
•A library of routir,es to access DOS and BIOS interrupts is 

supplied. NEW! • 

Large Program Support 

•Code can use up to available memory. 
•Numeric arrays, each up to 64K bytes, 


can use up to avai 

NEW! 
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TWO OF THE FIRST available systems running on Intel's 80386 microprocessor are 
the Advanced Logic Research Access 386 and the Compaq Deskpro 3 86. BYTE's Stan 
Wszola and Curt Franklin find that both 16-MHz systems achieve a dramatically high 
level of performance, though each uses a slightly different design to do so. Both systems, 
our editors report, make other computers seem impossibly slow in comparison. 

For those looking for portability rather than speed, John D. Unger examines four 
portable computers: the Toshiba TllOO Plus, the Zenith Z-181, the Bondwell 8, and 
the IBM PC Convertible. Although all four operate as well as full-fledged desktop 
IBM PC compatibles do, the TllOO Plus has the edge in performance and the Z-181 
has the most readable screen. 

On the 68000 front, Dave Menconi looks at the Atari 1040ST. Compared with the 
520ST, the 1040ST has more memory, a built-in 3 1/2-inch floppy disk drive and power 
supply, and the TOS desktop in ROM rather than on disk. The 1040ST, Menconi con
cludes, offers good value despite a few flaws. He also compares two 20-megabyte hard 
disk drives from Atari and Supra that complement the 1040ST's power. 

In a review of ink-jet printers, Robert D. Swearengin examines four units ranging 
widely in capabilities, size, and price: the Diconix 150, the Quadram Quadjet, the 
Xerox Model 4020, and the Tektronix 4696. None had problems with clogged ink 
nozzles or reliability, as was common in earlier ink-jet printers. None was especially 
fast, but all provide quiet operation and good print quality. 

High quality is the hallmark of Microsoft QuickBASIC 2.0, which reviewer Dennis 
Dykstra finds to be much more powerful than version 1.0. According to Dykstra, ver
sion 2.0 offers many of the advantages of an interpreter without sacrificing the speed 
of a compiler. These features, combined with its full-screen editor and other 
enhancements, make QuickBASIC 2.0 suitable for serious software developers. 

For serious statisticians is Forecast Master, reviewed by Lowell Rosen. A time
analysis package with sophisticated forecasting techniques, Forecast Master is not for 
beginners, in part because of its inadequate documentation. Technical experts, though, 
will appreciate its many features, which include state-space and other univariate and 
multivariate procedures. 

Finally, Warren Block surveys public domain programs for the Amiga, which fill 
the void caused by the relatively small number of commercial programs available for 
this machine .. Block covers UNIX-like utilities and filters, a memory-display program, 
a presentation graphics program, and word processing and telecommunications soft
ware. All are available for a reasonable fee or for free, and all provide useful func
tions for Amiga owners. 
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dBASE Ill PLUS 

•\\ltw:~ .....il'IR 
·f.umhll~ 

Dependingonwhichpac~youbuvit in,

dBASE®powerwillcostyou $169or$695. 


Inlroducing dBXL:M 
The dBASE III Plus™ "Su12erclone''. 

At just $ 169, it makes payjng 
for a name prfil.t:Y_p r~ 

Just as you can buy two versions or 
more of programs like BASIC, you can 
now buy two versions of dBASE power. 
Depending on which version you buy, 
you'll get more or less the same perform
ance for $169 or $695. 

Get a lot more 

for a lot less with dBXL. 


With dBXL, both files and syntax 
are compatible with dBASE III Plus. 
You can interchange databases, indexes, 
and other files between the two prod
ucts. And if you've used dBASE, you'll 
only need to learn the commands we've 
added (yes added) to make the dBASE 
III language more powerful. They run 
the same. But with dBXL you'll have 
more to run with. 

If you' re new to dB ASE, dB XL 
INTRO lets you run the program with 
menu choices. A "tutor" line simply 
shows you which dBASE III Plus com
mand you're creating with the menu. If 
you goof, error messages are simple and 
easy-to-understand and two levels of Help 
are just a function key away. Even our 
documentation is easier. (Since it's writ
ten better, there's less of it. Look at the 
photo above.) 

For you power users, we've included 
special features like access to DOS serv
ices, up to 99 windows without any other 
software, and automatic memory varia
ble management. Whether you're pro
gramming for yourself or others, dB XL is 
the ultimate development tool. 

Unlike dBASE III Plus, dBXLruns 
on PC-DOS or MS-DOS, so you can run it 
on the HP-150;M the TI Professional;M 
and the Apricot;M to name a few. 

dBXL. It's more power than the name 
brand without paying for the name. 

INTRODUCING dBXL 
WOROTECH SYSTEMS 

P.O Box 17 4 7. Orinda, California 94563, ( 415) 254·0900, TELEX 503599 
Not rnpy proll'cled. dll'\L isa lradt"markof Word'lh ·h Systems. dBi\SE 111 P lus<ind dBASE<irl'lntck·nKlrksof !Ill' Ashlon ·TOllC' Corp. MS·UOS isa trndcnwrk of Microsofl Corp. 

i'C·llOS is a trademark of IHr..1 Corp. 111'-l:-,o isa tradt:rmrk of I k\\'k11-P<u.:brd Corp. T! Prnfl'ssio11al is a trncll'mark of1h;is Instruments . Aprico! F l isa l r<1d~mark a l r\tinc~ luro 
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REVIEWER'S NOTEBOOK 


A h, COMDEX. Finally a show that 
deserved attention. There were 

80386 systems, motherboards, and turbo 
boards in abundance, and I was very im
pressed watching CAD packages change 
perspectives almost instantaneously. More 
than 30 systems and boards, ranging 
substantially in capabilities and price, 
were displayed by Intel, Compaq, Zenith, 
and many other companies. Among them 
were American Computer and Peripheral, . 
Kaypro, Convergent Technologies, Gold
star Semiconductor, Orchid, Quadram, 
ATronics, Computer Dynamics, Multitech 
Electronics, PC's Limited, Cheetah Inter
national, and Applied Reasoning. Judging 
from the demos, there is no doubt at all 
that the 80386's performance will make 
a substantial difference for software 
development. 

If I had to sum up the show in only a 
few words (and I do), I'd say that this year 
the incremental advances in technology 
that always surface at COMDEX provid
ed us wi~h the clear promise of both more 
processfrig power per dollar and of 
brighter times ahead. The 80386 systems 
and boards were not the only signs of 
faster processing. Definicon (31324 Via 
Colinas #108, Westlake Village, CA 91362, 
(818) 889-1646) released its new DSI-785 
coprocessor system, which holds 16 
megabytes of memory and runs at speeds 
up to 25 MHz. The microprocessor, a 
Motorola 68020, uses MS-DOS and sup
ports real-time and multitasking opera
tions. The DSI-785 can write to main 
memory using zero wait states at 16.67 and 
20 MHz; it requires one wait state at 25 
MHz. The board installs in any IBM PC 
XT or PC AT. 

In Datavue Technical Systems' booth, 
I saw an IBM PC-compatible system that 
the company says has an average execu
tion speed of 10 million instructions per 
second, equivalent to an Intel 8086 runn
ing at 150 MHz. Its top speed is 22 MIPS. 
The system, called the Advanced Personal 
Computer System, consists of the com
pany's IBM PC compatible hooked to a 
black box that does all the processing ex
cept I/O. The box holds its own power 
supply and two Datavue boards that plug 
together and work as an 8086 emulator. 
The boards are based on the Datavue 
86150 microprocessor, compatible with 
the 8086 instruction set. A company 
spokesman said that you can't hook the 

ILLUSTRATION BY MACIEK ALBRECHT 

black box to any PC compatible, but the 
firm hopes to link it to IBM PC XTs and 
PC ATs soon. The box alone costs 
$10,995. Packaged with Datavue's PC
compatible system, prices range from 
$11,500 to $15,000, depending on con
figuration . Datavue ( 4355 International 
Blvd., P.O. Box 2687, Norcross, GA 
30093, (404) 564-5780) plans to ship the 
system sometime during the first quarter 
of this year. 

Back in the office, there was the usual 
load of interesting things-perhaps less 
flashy than the high-powered machines at 
COMDEX, but useful nonetheless. Merak 
Industries' Addcard (8704 Edna Dr., War
ren, MI 48093, (800) 231-4310) adds four 
short slots to your IBM PC or compati
ble for only $79. The card plugs into the 
fifth expansion slot on an IBM PC and 
takes advantage of the space between the 
left disk drive, the power supply, and the 
fifth slot. 

Caucus is an electronic conferencing 
system from Camber-Roth (243 Hoosick. 
St., Troy, NY 12180, (518) 273-0983) . 
With this software you can set up a con
ferencing system similar to BIX on your 
own IBM PC. The conferencing syntax is 
somewhat different from BIX's, but I was 
nonetheless impressed with the package's 
ease of installation and use. 

Springboard Software Inc. (7808 
Creekridge Circle, Minneapolis, MN 
55435, (612) 944-3915) has introduced 
The Newsroom Pro for the IBM PC and 
compatibles with 512K bytes of RAM and 
a color graphics adapter. It lets you create 
newsletters and distinctive two-column 

reports quickly and easily. Text automa
tically formats around graphics and 
repositions itself when you move the 
graphics. The package includes more than 
2000 predrawn images and effective draw
ing and editing options. 

Another interesting item for the IBM 
PC is Stay-Res from MicroHelp Inc. (2220 
Carlyle Dr., Marietta, GA 30062, (404) 
973-9272). A programming tool for 
BASIC development, Stay-Res allows you 
to easily make compiled programs 
memory-resident. Each memory-resident 
program requires only 7K bytes of DOS 
memory. At the moment, Stay-Res sup
ports Microsoft QuickBASIC (version 1.0 
or 2.0), the IBM BASIC compiler (ver
sion I or 2), and the Microsoft BASIC 
compiler (version 5.36). Programs com
piled with QuickBASIC version 2.0 will 
require DOS 3.0 or higher. 

I've also been trying Super PC-Kwik, 
a disk accelerator from Multisoft Corp. 
(18220 Southwest Monte Verdi Blvd., 
Beaverton, 0 R 97007, (503) 642-7108) that 
provides a flexible disk cache. I tried it 
for more than a week and noticed some 
small speed improvement in disk access, 
though the gain would undoubtedly have 
been far greater if I had a floppy-based 
system or had I given the cache more than 
the 60K bytes I could afford. If you have 
a Macintosh that you want to speed up, 
I recommend that you try TurboCharger 
from Nevins Microsystems (P.O. Box 
1249, Capitola, CA 95010, (408) 
479-0860). One of our technical editors, 
Tom Thompson, swears by this disk 
cache. 

For the Amiga there is Impact!, a 
presentation graphics application from 
Aegis Development (2210 Wilshire Blvd., 
Suite 277, Santa Monica, CA 90403, (213) 
306-0735). With this package, Aegis has 
once again tapped the Amiga's graphics 
abilities. The program's number of 
feature~ is legion; in addition to the usual 
ones, you can assemble a slide show with 
preset pauses. 

Finally, some personal news: I am mov
ing on to an exciting new job at Princeton 
University. There is no joy in leaving 
BYTE and its top-notch staff, but I have 
no doubt that the magazine and staff will 
continue to prosper-my very best to them 
and to you all. 

-Jon F.dwards 
Senior Technical F.ditor, Reviews 
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SYSTEM REVIEW 


liil 
~ 

The ALR Access 386 

and the Compaq Deskpro 386 


Stanley J. Wszola and Curtis Franklin Jr. 

The Advanced Logic Research 
Access 386 (left) and the Com
paq Deskpro 386 (right) are two 
of the first microcomputers 
available that use Intel's 80386 
microprocessor. While still 
compatible with older software 
and hardware for the IBM PC 
XT and PC AT, both computers 
offer dramatically increased per 
formance. 

The Compaq Deskpro 386 
was previewed by Tom Thomp
son and Dennis Allen in the 
November 1986 BYTE. The 
ALR Access 386 is newly re
leased. Both computers use the 
80386 microprocessor, but each 
uses a slightly different design 
to achieve high performance. 

Description 
The ALR Access 386 is avail
able in three basic configura
tions. All come with 512K bytes 
of RAM, a 1.2-megabyte flop
py disk drive, one serial and one 
parallel port, an old-style PC 
AT-compatible keyboard (see 

Two machines 

that offer high performance 


and compatibility 


with a separate numeric keypad 
and 10 function keys or the IBM 
RT PC-style 101-key keyboard 
with a separate numeric keypad 
and cursor keys and 12 function 
keys. The unit measures 20 by 
161/2 by 61/2 inches. 

Compaq offers two optional 
monitor/video board combina
tions. The Compaq enhanced 
color graphics board and Com
paq color monitor combination 
gives you a screen with 640- by 
350-pixel resolution and 16 
simultaneous colors out of a 
palette of 64. This board is com
patible with the IBM Enhanced 
Graphics Adapter. The other 
combination is the Compaq 
dual-mode monochrome moni
tor with an amber or green 
screen and the Compaq video 
display controller board. This 
board is compatible with the 
IBM Color Graphics Adapter 
and provides composite and 
RGB output. The Deskpro 386 
also has an I/O card for parallel 
and serial output. 

photo 1), and eight expansion 
slots. The enhanced monochrome version 
adds a multifunction board with 512K 
bytes of RAM, an additional serial and 
parallel port, a 30-megabyte hard disk 
drive, a Hercules-compatible mono
chrome graphics card, and a high-resolu
tion (720 by 300 pixels) monochrome 
monitor. The enhanced color version adds 
a multifunction board with 2 megabytes 
of RAM, an additional serial and parallel 
port, a 30-megabyte hard disk drive, an 
ALR EGA-compatible video card, and a 
14-inch EGA/CGA color monitor. The 
machine that we reviewed was an en
hanced color version that varied from the 
company's description by having only 
512K bytes of RAM on the multi-function 
board. 

The Access 386 is housed in a PC AT
style case that measures 21 by 17 by 6Y:i 
inches. The system unit weighs 42 

- Inquiry 188 

pounds, making system relocation a prop
osition to be taken seriously. The Access 
386 contains space for five half-height 
devices. The unit that we reviewed had 
three spaces occupied, two by a Seagate 
4038 hard disk and one by a 1.2-megabyte 
floppy disk drive. 

The Compaq Desk pro 3 86 comes in 
two different configurations. The Model 
40 features l megabyte of RAM, a 1.2
megabyte floppy disk drive, and a 
40-megabyte hard disk drive. The Model 
130 has 1 megabyte of RAM, a l. 2-mega
byte floppy disk drive, and a 130-mega
byte hard disk drive. The system memory 
board for both models can be upgraded 
for a maximum of 10 megabytes. You can 
add extra memory boards for a total 
system maximum of 14 megabytes. Two 
keyboards are available. You can choose 
either the IBM PC-style 84-key keyboard 

The Deskpro 386 maintains 
the same case style as previous Deskpro 
models. The front panel holds the 
keyboard connector and security lock and 
has space for up to four half-height 
5 114 -inch floppy disk drives. The rear 
panel includes connections for composite 
and RGB video output, a serial port (male 
DB-9 connector), a parallel connector 
(female DB-25), and a DIN connector for 
the monitor power interface for a mono
chrome monitor. The model we reviewed 
had 1 megabyte of RAM on the system 
memory board, an 80287 math copro
cessor chip, one 1.2-megabyte floppy disk 

continued 

Stanley J. Wszola, a BYTE technical 
editor, and Curtis Franklin Jr., an as
sociate technical editor, can be reached 
at BYTE, One Phoenix Mill Lane, Peter
borough, NH 03458. 
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REVIEW: ALR ACCESS 386 AND COMPAQ DESKPRO 386 

drive, one 360K-byte floppy disk drive, 
a 40-megabyte hard disk drive, and a 
40-megabyte tape-cartridge backup unit. 
The Model 40 weighs 42 pounds. 

Under the Hood 
When we removed the case from the ALR 
Access 386, two things initially caught our 
attention: the two 32-bit bus slots and the 
section of blue jumper wires snaking 
across the motherboard. At first glance, 
the 32-bit slots appear as though they were 
based on the PC AT slots and use a 
double-length extender section (see photo 
2). According to ALR, this is ·a pro
prietary design with no attempt made to 
conform to any of the preliminary 32-bit 
bus standards. ALR says that it will offer 
memory-expansion cards for this bus but 
has no information on other companies' 
products that might work in the slots. The 
jumper wires are a disconcerting touch in 
a production machine. 

The Access 386 has eight expansion 
slots (two 8-bit IBM PC-compatible, four 
16-bit PC AT-compatible, and two 32-bit), 
of which five are available to the user. Two 
of the PC AT-compatible slots are filled 
with a disk controller and a multifunction 
card. One of the PC-compatible slots 
holds the display adapter. Since the 32-bit 
slots are located near the disk drive 
enclosures, anyone using these slots will 
face routing disk controller cables either 
over or under the 32-bit cards. 

The Compaq Deskpro 386 is also a 
unique machine internally. At first glance, 

the most striking feature is the location 
and configuration of the system memory 
board. In contrast to the other 8- and 
16-bit slots located toward the rear of the 
motherboard, the memory board's 32-bit 
slot is positioned on the right side of the 
motherboard toward the front of the com
puter (see photo 3). The power and 
ground connection slot for the memory 
board is located at the rear of the mother
board. This places it out of the way of any 
other board slots. At the time of this 
review we didn't have any of the piggy
back memory boards, so we don't know 
how wide a fully loaded system memory 
board is. This 32-bit slot is also a pro
prietary design without any support from 
other board manufacturers. 

The Deskpro 386 has eight slots: three 
8-bit IBM PC-compatible, four 16-bit PC 
AT-compatible, and one 32-bit. On the 
machine we reviewed, the hard disk/flop
py disk controller card used one 16-bit 
slot, the parallel/serial card used one 
16-bit slot, and the enhanced color graph
ics board used one 8-bit slot. 

Data Storage 
Putting a slow hard disk drive on an 
80386-based computer is like never tak
ing an exotic racing car out of second gear. 
Both ALR and Compaq have tried to get 
around this performance bottleneck by 
using fast-access drives. 

The Access 386 uses the Seagate 
ST4038, a 30-megabyte hard disk. Using 
the CORE International Coretest Disk 

Photo 1: The ALR Access 386 keyboard. 
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Performance Program to evaluate disk 
performance, we recorded a data-transfer 
rate of 165K bytes per second, an average 
seek time of 36.5 milliseconds, and a 
track-to-track seek time of 9.9 ms. These 
are good results for a hard disk. This can 
be attributed to the hard disk and the 
Western Digital WD1003-WA2 floppy/ 
hard disk controller board. This is a 16-bit 
board with a 765 controller chip and other 
Western Digital chips. 

The Deskpro 386 takes hard disk per
formance a step further. The computer 
uses the Control Data Model 94208-51 
hard disk, a 40-megabyte drive configured 
as two drives: C and D. Using the same 
Coretest Disk Performance Program, we 
recorded a data-transfer rate of 200K bytes 
per second, an average seek time of 25.7 
ms, and a track-to-track seek time of 4.0 
ms. This improved performance is due in 
part to the Compaq Multipurpose Fixed 
Disk Controller card . This 16-bit board 
is a combination serial, parallel, floppy, 
and hard disk controller card. This card 
has the 765 disk controller chip, but it also 
has custom LSI chips that handle some 
drive-control functions and perform ad
dress decoding for the hard disk, thereby 
increasing the speed for data access. 

The above times are averages taken 
from several tests and are only meant to 
show relative performance. The ALR Ac
cess 386 is a good performer, but it is 
clear that the Compaq Deskpro 386 has 
a hard disk system that better matches the 
80386 in performance. 

The Deskpro 386 also includes a 40
megabyte tape cartridge unit. This unit, 
an Irwin Magnetic Systems Model 145, 
can store an entire 40 megabytes on one 
DC 2000 tape cartridge. It can also read 
a DC 1000 tape cartridge, the type used 
on previous models of Compaq com
puters. 

Expandability 
Both computers are capable of significant 
memory and storage expansion because of 
their mix of 8-, 16-, and 32-bit sockets for 
expansion boards. 

The Access 3 86's power supply is rated 
at 200 watts, sufficient power for almost 
any expansion . The motherboard has a 
socket for the addition of an (as yet 
unreleased) 80387 numeric coprocessor 
chip. If you need a numeric coprocessor 
before the 80387 becomes available, ALR 
offers a small board that contains a high
speed 80287 and plugs into the 80387 
socket. Unfortunately, you must remove 
the hard disk drive to gain access to the 
80387 socket. 

The Deskpro 386 is equally blessed 
with room for expansion. Its power supply 
is also rated at 200 watts. The mother
board has a socket for an 80287 numeric 
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Photo 2: Motherboard for the ALR Access 386. Note the 32-bit bus connectors 
on the upper left side near the power supply and the jumpers on the upper right 
side of the board. 

Photo 3: Motherboard for the Compaq Deskpro 386. The 32-bit bus connector 
for the system memory board is located in the lower right corner, while the 
power and ground connectors are in the lower left corner. 
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coprocessor chip. The socket is located 
near the system memory board slot and 
is easily accessible. 

Software 
The only software that came with the Ac
cess 386 was a setup disk containing pro
grams to set system parameters and the 
time and date on the internal clock/calen
dar. We used PC-DOS 3.2 as the operating 
system and experienced no compatibility 
problems. ALR will bundle Quarterdeck 
Office Systems' DESQview 1.3 and an 
expanded memory manager with the 
machine. 

The Deskpro 386 comes with MS-DOS 
3.1, Compaq BASIC 3, and the Compaq 
Expanded Memory Manager (CEMM). 
CEMM is a software driver that allows 
programs to use memory beyond the 
640K-byte limit imposed by MS-DOS. 
CEMM is compatible with the Lotus/ 
Intel/Microsoft Expanded Memory 

Specification. You can configure the 
driver to use up to 8 megabytes. 

We used several software packages with 
both computers, including The Norton 
Utilities, Norton Commander, XyWrite 
ill, Lotus 1-2-3, and Microsoft Multiplan. 
All the programs operated correctly, and 
their speeds were significantly improved 
when running at 16 MHz. 

Unlike the ALR Access 386, the Desk
pro 386's running speed can be altered to 
allow you to run software that is timing
critical. The Compaq DOS includes a 
MODE SPEED command for changing 
the speed of the microprocessor. The 
default parameter is Auto, which will 
automatically switch the speed as required 
by certain programs. For maximum speed 
you can set the speed to High, which is 
16 MHz. If a program has difficulty run
ning, you can use the Fast mode to reduce 
the speed to 8 MHz. For even more com
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REVIEW: ALR ACCESS 386 AND COMPAQ DESKPRO 386 

ALA Access 386 


Company 

Advanced Logic Research Inc. 

10 Chrysler Ave. 

Irvine, CA 92718 

(714) 581-6770 

Size 
21 by 17 by 61/2 inches; 42 pounds 

Components 
Processor: 16-MHz 32-bit Intel 80386; 
socket for optional Intel 80387 numeric 
coprocessor operating at 16 MHz or 
80287 numeric coprocessor module 
operating at 10 MHz 
Memory: 512K bytes of 32-bit 
interleaved RAM: 32K bytes of Phoenix 
BIOS ROM 
Mass storage: 1.2-megabyte floppy disk 
drive; 30-megabyte hard disk drive with 
40-ms access time 
Keyboard: 84-key PC AT-style keyboard 
with separate numeric keypad 
1/0 interfaces: RS-232C serial port with 
male DB-25 connector; parallel port with 
female DB-25 connector 

Documentation 
Access 386 user's manual 

Price 
Basic system with 512K bytes of RAM, 
1.2-megabyte floppy disk drive, and one 
serial and one parallel port: $3990 
Enhanced monochrome system with 1 
megabyte of RAM , 1.2-megabyte floppy 
disk drive, 30-megabyte hard disk drive, 
two serial and two parallel ports, 
Hercules-compatible monochrome 
graphics card, and high-resolution 
monochrome monitor: $5890 
Enhanced color system with 2.5 
megabytes of RAM, 1.2-megabyte 
floppy disk drive, 30-megabyte hard 
disk drive, three serial and three parallel 
ports, ALR EGA-compatible video card, 
and EGAICGA color monitor: $6949 

SYSTEM FEATURES 
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The Memory Size graph shows the standard and optional memory 
available for the computers under comparison. The Hard Disk 
Storage graph shows the highest capacity of a single hard disk drive. 
The graphs for Disk Access in BASIC show how long it takes to write 
and then read a 64K-byte sequential text file to a blank 1.2-megabyte 
floppy disk. (For the program listings, see BYTE's Inside the IBM 
PCs, Fall 1985, page 195.) The Sieve graph shows how long~ takes 
to run one iteration of the Sieve of Eratosthenes prime-number bench
mark. The Calculations graph shows how long it takes to do 10,000 
mult iplication and 10,000 division operations using single-precision 

numbers. The System Utilities graphs show how long it takes to for 
mat and copy a 40K-byte file using the system utilities. The Spread
sheet graphs show how long it takes to load and recalculate a 25
by 125-cell spreadsheet in which each cell equals 1.001 times the 
cell to its left. 

The spreadsheet used was Microsoft's M ultiplan version 1.06. Tests 
on the ALR Access 386 computer were done using PC-DOS 3.2 
and GW-BASIC 3.11 . The Compaq Deskpro 386 used Compaq DOS 
3.1 and Compaq BASIC 3.11. The IBM PC AT used PC-DOS 3.2 and 
BASICA 3.2 running at 6 MHz. 
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Compaq Deskpro 386 

Company 
Compaq Computer Corp. 
20555 FM 149 
Houston, TX 77070 
(713) 370-0670 

Size 
20 by 161/2 by 61/2 inches; 42 pounds 

Components 
Processor: 16-MHz 32-bit Intel 80386; 
socket for optional Intel 80287 16-bit 
coprocessor operating at 8 MHz 
Memory: 1 megabyte of 32-bit 100-ns 
memory on system memory board; 
128K bytes of BIOS ROM 
Mass storage: 1.2-megabyte 51/4-inch 
floppy disk drive: 40-megabyte hard · 
disk drive with 30-ms access time 
Keyboard: 84-key IBM PC-style 
keyboard with separate numeric keypad 
and 10 function keys; 101-key IBM RT 
PC-style keyboard with separate 
numeric keypad, cursor keys, and 12 
function keys 
110 interfaces: RS-232C serial port with 
male DB-9 connector; parallel port with 
female DB-25 connector 

Options 
XENIX Syste·m V/286 base operating 

system: $599 
Software development system: $599 
Text processing system: $199 
Compaq color monitor: $799 
Compaq dual-mode monochrome 

monitor: $255 
Enhanced color graphics board: $599 
Video display controller board: $199 
40-megabyte tape cartridge backup 

unit: $799 
Additional 1 megabyte of RAM for 

system memory board: $549 
2-megabyte piggyback board with 

1 megabyte of RAM: $849 
2-megabyte piggyback board with 

2 megabytes of RAM: $1398 
8-megabyte piggyback board with 

4 megabytes of RAM: $2999 
Additional 4 megabytes of RAM for 

8-megabyte piggyback board: $2699 
360K-byte 51/4·inch floppy drive: $225 

Documentation 
Operations guide; MS-DOS reference 
guide; BASIC reference guide. Optional:
two-volume technical reference guide; 
color graphics board installation and 
operations.guide; maintenance and 
service guide. 

Price 
Model 40 with 1 megabyte of RAM, 
1.2-megabyte floppy disk drive, and 
40-megabyte hard disk drive: $6499 
Model 130 with 1 megabyte of RAM, 
1.2-megabyte floppy disk drive, and 
130-megabyte hard disk drive: $8799 

patibility, you can set the mode to Com
mon, which reduces the speed to 6 MHz. 
No matter what speed you set the micro
processor at, the bus will remain at 8 
MHz. The speed you select remains in ef
fect until you turn the computer off. 

Both computers failed one favorite test 
of compatibility: They wouldn't run 
Microsoft's Flight Simulator. Both com
puters attempted to boot the program but 
then locked up, and we had to turn them 
off before we could restart them. We 
weren't too disappointed; these computers 
are definitely not game machines. 

The future of software for the 80386 
looks bright Already software developers 
have written development software such 
as 386/ ASM and 386/LINK, an 80386 as
sembler and linker package from Phar 
Lap Software (60 Aberdeen Ave., Cam
bridge, MA 02138, (617) 661-1510). 
DESQview version L3 supports both 
computers' virtual machine architecture 
and allows you to run up to nine programs 
concurrently with multiple windows. 

Benchmark Results 
There is a danger in using computers such 
as the Access 386 and the Deskpro 386; 
most other personal computers seem 
hopelessly slow in comparison. Judged by 
most standards of microcomputer perfor
mance, the Access 386 and Deskpro 386 
fairly fly. They are fast enough to require 
a reworking of one of the BYTE bench
marks. The 25- by 25-cell spreadsheet 
loaded so quickly (considerably less than 
1 second) that human reaction time be
came a major variable in timing. To com
pensate, we used a 25- by 125-cell spread
sheet and still had impressive results. 

In a side-by-side comparison of the 
benchmark results, the Deskpro 386 came 
out as the faster computer, but not by 
much. In most tests, the timing difference 
was only seconds. These differences can 
be attributed to variations in the hardware 
design, ROM BIOS, and DOS. For most 
practical applications, the Deskpro 386 
and Access 386 are comparable. 

Documentation 
The user's manual that comes with the Ac
cess 386 is not a glossy color affair, but 
the production values are not what makes 
it an unsatisfactory document. Its first 
major drawback is the lack of an index. 
Some areas, such as the setting of switches 
and jumpers, are well covered but difficult 
to find without an index. Another major 
drawback is in the emphasis of the docu
mentation. It is very curious that, in a 
manual for a computer of this type, the 
keyboard receives more pages than any 
other topic. The manual does not mention 
the 32-bit bus, but it does explain the 
function of the space bar. Another draw

back of the documentation is the lack of 
illustrations. Of the illustrations provided, 
28 are of the keyboard, and all are of poor 
quality. 

The beginning of the manual refers the 
reader to several component manuals for 
"detailed information on the various sub
assemblies," but this does not take a\Vlly 
the requirement for comprehensive, well
organized documentation covering the 
computer as a whole. Another flaw is the 
reference to the use ofIBM's BASICA on 
the Access 386. BASICA will run only on 
true IBM PC-compatible computers. This 
is a glaring error that detracts from the 
quality of the computer. 

In contrast, the Deskpro 386 comes 
with a wealth of information. Standard 
manuals included with the computer are 
an operations guide, an MS-DOS refer
ence guide, and a BASIC reference guide. 
Optional manuals available are a two
volume technical reference guide, a color 
graphics board installation and operations 
guide, and a maintenance and service 
guide. All the manuals are well written, 
indexed, and thoroughly illustrated. They 
cover every feature of the computer, oper
ating system, and software. 

Summary 
There has been a lot of discussion about 
who needs an 80386 computer. The 80386 
systems are ideal for software developers, 
heavy-duty database users, and computer 
users who do intense number crunching. 
They would all benefit from the increased 
speed and performance. However, the real 
motivation for buying an 80386-based 
system is speed. No user likes to wait for 
a computer. 

The ALR Access 386 is a computer that 
is high-performance in nearly every sense 
of the word. As one of the first in a new 
generation of small computers, it shows 
impressive performance gains while pro
viding compatibility with old, familiar 
software. With a base price of $3990, the 
Access 386 would be a true bargain ex
cept for two problems: Soldered jumper 
wires on the motherboard of a computer 
of this sophistication are of great concern 
to us, and the poor quality of the docu
mentation is inexcusable. If these two 
problems are of little concern to you, then 
the ALR Access 386 offers high-speed 
microcomputing at a very reasonable cost. 

The Compaq Deskpro 386 excels in 
nearly every capacity. It has a solid design 
with outstanding performance, and it is 
backed by the proven support of Compaq. 
However, all this excellence comes at a 
high price. The basic Model 40 lists for 
$6499. A Model 40 comparably equipped 
to an ALR Access 386 enhanced color 
system would cost over $8700. You pay for 
the Compaq quality. • 
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your software 
locks up. 

Andevery 
time you 

reboot, 
you get stuck in the 

same place in the program. 

You've chucked the manual, 
because you've done exactly what it 
tells you to do six times already. 
So you call the software company. 

Now you spend half a day beating 
your head against a brick wall of 
busy signals, ranting at recorded 
messages, hanging around on hold. 
And you still don't get the solution 
to your problem. 

Meanwhile, progress is stopped 
and your profits are 
dribbling away. But 
wait. There's help... 

Several prom
inent, progressive 
software publishers 
recognize this 
problem, and 
working with CompuServe, 
have developed a solution
CompuServe Software Forums. 

Now you can go online with 
experts from the companies that 
produced your software and get 
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prompt, written answers to your 
specific problems. v~u can 
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Aldus~ Ashton-Tate~ Autodesk~ 
Borland International~ Creative 
Solutions~ Digital Research~ Living 
Videotext~ Lotus® Inc., Microsoft~ 
MicroPro~ Misosys Inc~ and Software 
Publishing® all have CompuServe 
Software Forums. 

CompuServe's large subscriber 
base also puts you in touch with 
thousands of other; often more expe
rienced, users of the same software. 
You'll find they can give you lots 
of creative ways to get the most out 
of your software. 

And software forums are the best 
way to learn about product updates, 
new product announcements, new 
ways to expand the uses of your soft
ware, and offer free uploads of your 
own programs. 
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SYSTEM REVIEW 


Four Portable Computers 


In this review, I'll compare four 
IBM PC-compatible portable 
computers: the Toshiba TllOO 
Plus (lower right), the Zenith 
Z-181 (upper left), the Bondwell 
8 (lower left), and the IBM PC 
Convertible (upper right). 
Perhaps because of their small 
size, I found these computers to 
be much more "personal" than 
the many desktop machines I 
have used and reviewed over the 
years. All four use double-sided 
3 1h-inch disk drives that store · 
720K bytes, and all but the 
Bondwell come equipped with 
dual drives. All but the IBM 
Convertible come with MS
DOS 2.11 and GW-BASIC. 

The Toshiba TllOO Pius's stan
dard configuration ($1999) is 
impressive. It includes 256K 
bytes of RAM, parallel and 
serial ports, RGB and composite 
video ports, an LCD screen, a 
connector for an external disk 
drive, and Borland's SideKick 
program. The unit I reviewed 
also had an optional internal 
1200-bps modem and 640K 
bytes of RAM (the 640K-byte model costs 
$2399). The TllOO Plus stands out from 
the pack in processing speed: It has an 
80C86 microprocessor that you can switch 
between 4.77 MHz and 7.16 MHz. 

The Zenith Z-181 ($2399) includes 
640K bytes of RAM and the same stan
dard features as the TllOO Plus. The Z-181 
also has a backlit display with an aspect 
ratio like that of a standard CRr display. 
In addition, the Z-181 includes a ROM
based program called MPM-180, which 
contains advanced hardware diagnostics, 
a debugging facility similar to Microsoft's 
Debug, and other useful system-related 
utilities. 

Unlike the other units reviewed here, 
the Bondwell 8 ($1295) has only one in
ternal 3~~-inch disk drive; a second ex
ternal drive is available as an option. The 
system comes equipped with 512K bytes 

John D. Unger 

IBM PC-compatible $1000 to the base price for 
extras, including an operating 

offerings from Toshiba, Zenith, system ($95), to make the PC 
Convertible comparable to the 

Bondwel/, and IBM TllOO Plus or the Z-181 system. 
The PC Convertible includes, 

however, an LCD screen and an 
icon-based set of programs 
called Application Selector, 
which is actually a shell that sits 
on top of the operating system. 
The Application Selector pro
vides access to a disk-based 
series of programs that includes 
a simple word processor, an ap
pointment calendar, a phone 
directory and auto-dialer, and a 
calculator. 

Portable Hardware 
As befits a true portable com
puter, three of the machines have 
a handle for easy carrying; only 
the Z-181 lacks this convenience. 
The handles on the TllOO Plus 
and Bondwell 8 fold out of the 
front and rear of the case, 
respectively, and the PC Con
vertible's handle slides out of the 

of RAM, which cannot be expanded, and 
an internal 300-bps modem. The Bond
well 8 also has a communications program 
called MODEMS for use with its inter
nal modem. Like the Z-181, the Bondwell 
8 uses a backlit LCD. 

The IBM PC Convertible ($1995) 
comes with the least number of standard 
features. It has only 256K bytes of RAM, 
which you can upgrade to a maximum of 
512K, and it has no I/O ports on its main 
board. You can add options to the PC 
Convertible by connecting "slices" of 
hardware onto the rear of the machine via 
a proprietary bus. Each slice has an in
put and an output connector, which aJlows 
you to stack slices one behind the other 
on the back of the machine. Even without 
any slices added, the IBM is a full two or 
more inches deeper than the other sys
tems. You should expect to add about 

front just beneath the keyboard 
and doubles as a comfortable wrist rest for 
typing on a tabletop. 

Each machine is a self-contained unit 
capable of operating continuously for at 
least five hours on a single charge of its 
internal nickel-cadmium batteries. How
ever, each laptop uses a different battery 
configuration. The TllOO Plus has a 9-volt 
system, the PC Convertible's has 15 volts, 
the Bondwell 8's has 13.8 volts, and the 
Z-18l's has 18 volts. You can plug or 
unplug the AC adapter/chargers for the 
Z-181, the TIIOO Plus, and the PC Con
vertible from their respective computers 

continued 

John D. Unger (P.O. Box 95, Hamilton, 
VA 22068) is a geophysicist for the U.S. 
government who writes graphics software 
and uses computers to study the structure 
of the earth's crust. 
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REVIEW: FOUR PORTABLE COMPUTERS 

T1100 Plus 

Company 
Toshiba America Inc. 

Information Systems Division 

2441 Michelle Dr. 

Tustin, CA 92g80 

(714) 730-5000 

Size 
12 by 12 by 2V2 inches; screen size: 9 by 
4 inches; weight: 10 pounds 

Components 
Processor: 80C86, keyboard-switchable 
from 4.77 to 7.16 MHz 
Memory: 256K bytes of RAM (standard); 
expandable to 640K bytes on system 
board as option; 640K-byte model 
available 
Mass storage: Two 720K-byte double
sided, double-density 3112-inch floppy disk 
drives 
Display: BO-column by 25-row LCD; 
emulates IBM Color Graphics Adapter in 
black and white to give 320- by 200-pixel 
or 640- by 200-pixel monochrome 
graphics 
Keyboard: 81 keys, including 10 function 
keys; special editing key cluster; numeric 
keypad selectable on ASCII keyboard 
Battery power: 9-volt nicad rechargeable; 
approximate lifetime: 8 to 10 hours 
Expansion: Optional expansion chassis 
with five IBM PC-compatible slots 
110 interfaces: RS-232C serial port, 9-pin 
male D-shell; Centronics-compatible 
parallel port for printer -or optional external 
disk drive, 25-pin female D-shell; IBM 
PC-compatible RGB video port; 
composite vi'deo port with phono jack; 
IBM PC-compatible 1/0 bus 

Software 
MS-DOS 2.11 ; SideKick; GW-BASIC 

Options 
External 51/4-inch disk drive; internal 
300/1200-bps Hayes-compatible modem; 
floppy link card for IBM PC-compatible 
desktop computer; 384K-byte memory 
expansion board; five-slot expansion 
chassis; automotive power adapter 

Documentation 
User's manual; MS-DOS manual; SideKick 
manual 

Price 
256K-byte model: $1999 
640K-byte model: $2399 

Z-181 

Company 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 391-8860 

Size 
11112 by 13V2 by 3 inches; screen size: 
8V2 by 6V2 inches; weight: 12 pounds 

Components 
Processor: 80C88 at 4.77 MHz; socket 
for 8087 coprocessor 
Memory: 640K bytes of RAM (standard) 
Mass storage: Two 720K-byte double
sieled, double-density 3V2-inch floppy disk 
drives 
Display: BO-column by 25-row LCD; 
emulates IBM Color Graphics Adapter in 
gray tones to give 320- by 200-pixel or 
640- by 200-pixel monochrome graphics; 
uses electroluminescent backlighting 
Keyboard: 75 keys, including 10 function 
keys; special editing key cluster; numeric 
keypad selectable on ASCII keyboard 
Battery power: 18-volt nicad 
rechargeable; approximate lifetime: 5 to 7 
hours 
Expansion: None 
1/0 interfaces: RS-232C serial port, 
25-pin male D-shell; Centronics
compatible parallel port for printer; port 
for optional external disk drive, 25-pin 
female D-shell; IBM PC-compatible RGB 
video port 

Software 
MS-DOS 2.11; GW-BASIC; MPM-180 

Options 
External 51/4 -inch disk drive; internal 
300/1200-bps Hayes-compatible modem; 
8087 coprocessor 

Documentation 
User's manual 

Price 
$2399 

Bondwell 8 

Company 
Bondwell Inc. 
3300 Seldon Court 
Suite 10 
Fremont, CA 94539 
(415) 490-4300 

Size 
121/4 by 11114 by 3 inches; screen size: 9 
by 3 inches; weight: 11112 pounds 

Components 
Processor: 80C88 at 4.77 MHz 
Memory: 512K bytes of .RAM (standard) 
Mass. storage: One internal 720K-byte 
double-sided, double-density 31/2-inch 
floppy disk drive 
Display: 80-colwmn by 25-row LCD with 
electroluminescent bac.klighting; emulates 
IBM Cblor G,raphics Adapter i1 shades of 
gray to give 320- by 200-pixel color 
graphics er 640· by 200-pixel 
rmonobhrome graphics 
Keyboard: 76 keys, including 10 function 
keys; special editing key cluster; numeric 
keypad selectable on ASCII keyboard 
Battery power: 13.8-volt nicad 
rechargeable; approximate lifetime: 4 to 6 
hours 
Expansion: None 
110 interfaces: RS-232C serial port, 9-pin 
female D-shell; Centronics-compatible 
parallel port, 15~pin female D-shell; 
external floppy disk drive port for optional 
disk drive; IBM PC-compatible RGB 
video port; composite video port with 
phono jack; standard telephone jack for 
internal 300-bps modem 

Software 
MS-DOS 2.11; GW-BASIC 2.02; MODEMS 
communications software 

Options 
External 3V2-inch disk drive; external 
51/4-inch disk drive; serial and parallel 
cables 

Documentatlon 
User's manual; MS-DOS and GW-BASIC 
user's guides 

Price 
$1295 
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IBM PC Convertible 

Company 
IBM Corp. 
11400 Burnet Rd. 
Austin, TX 78758 
(512) 838-3300 

Size 
14V4 by 12 by 3 inches; screen size: 101/4 
by 31/2 inches; weight: 121/2 pounds 

Components 
Processor: BOCBB at 4.77 MHz 
Memory: 256K bytes of RAM (standard); 
expandable to 512K bytes on system 
board as option 
Mass storage: Two 720K-byte double· 
sided, double-density 31/2-inch floppy disk 
drives 
Display: BO-column by 25-row LCD; 
emulates IBM Color Graphics Adapter in 
black and white to give 320- by 200-pixel 
or 640· by 200-pixel monochrome · 
graphics · 
Keyboard: 78 keys, including 10 function 
keys; special editing key cluster; numeric 
keypad selectable on ASCII keyboard 
Battery power: 15-volt nicad 
rechargeable; approximate lifetime: 9 to 
11 hours 
Expansion: Accepts two optional 
additional 128K-byte memory boards and 
an internal modem 
1/0 interfaces: IBM 72-pin proprietary 
expansion bus; plug for external power 
supply/battery charger 

Software 
IBM Application Selector software 

Options 
PC-DOS 3.2; internal 300/1200-bps 
modem; dot-matrix printer; serial/parallel 
adapter; CRT display adapter; 
monochrome display; color display; 
automobile power adapter; 12BK-byte 
memory board 

Documentation 
User's guide; PC-DOS user's guide 
(optional) 

Price 
$1995 

SYSTEM FEATURES 
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The Memory Size graph shows the standard and optional memory 
available for the computers under comparison. The Disk Storage 
graph shows the highest capacity of a single floppy disk drive and 
the maximum standard capacity for each system. The graphs for 
Disk Access in BASIC show how long it takes to write and then read 
a 64K-byte sequential text file to a blank floppy disk. (For the pro· 
gram listings, see BYTE'slnsidethe IBM PCs , Fall 1985, page 195.) 
The Sieve graph shows how long it takes to run one iteration of the 
Sieve ot Eratosthenes prime-number benchmark. The Calculations 
graph shows how long it takes to do 10,000 multiplication and 10,000 

division operations using single-precision numbers. The System 
Utilities graphs show how long it takes to format and copy a 40K· 
byte file using the system utilities. The Spreadsheet graphs show 
how long it takes to load and recalculate a 25- by 25-cell spread
sheet in which each cell equals 1.001 times the cell to its left. The 
spreadsheet used was Microsoft's Multiplan 1.06. GW-BASIC 2.02 
was used for the Bondwell 8, Z-181. and T1100 Plus BASIC bench· 
marks. IBM BASICA 3.2 was used for the PC Convertible BASIC 
benchmarks. The system utilities were run using MS-DOS 2.11 or 
PC-DOS 3.2 as supplied by each company. 
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Using these systems 

with certain software 

can be tedious. 

without interrupting normal operations. 
However, you must switch off the Bond
well 8 before connecting or removing its 
battery charger. 

Each portable has a low-battery-power 
indicator that gives you plenty of warn
ing when you are running out of power so 
that you can save your data to disk and 
tum off.the system. The battery life of the 
individual units varies, but the two com
puters with backlit LCDs, the Z-181 and 
Bondwell 8, have the shortest battery life. 

Compromising Keyboards 
In all these systems, the keyboard is an 
area of compromise. The main ASCII por
tions of the keyboards have the same 
dimensions as a desktop computer key
board, and the key tops are full-size. Also, 
all the portables have ten function keys ar
ranged horizontally above the number 
keys. However, even though the keyboards 
have all the standard IBM PC key func
tions, you have to learn new techniques 
to activate them. Variations creep in where 
the manufacturers have incorporated 
numeric keypad and editing keys. 

And just when you thought that IBM 
had its keyboard layout act together, along 
comes the PC Convertible. On this key
board the Ctr! key is just below the left 
Shift key (where the Alt key usually 
resides) and, for some reason, IBM has 
put two Alt keys on this keyboard, one at 
each end of the space bar. Fortunately, the 
other three manufacturers stuck to a more 
typical arrangement of the Ctr! and Alt 
keys. However, just to keep things inter
esting, Zenith squeezes the Caps Lock key 
between the A key and the Ctr! key. 

The TllOO Plus has separate arrow, 
Home, End, PgUp, and PgDn keys for 
editing and, like the other systems, several 
of the letter and number keys on the main 
keyboard double as numeric keypad keys. 
The PC Convertible also has separate ar
row keys for editing, but you have to use 
a key labeled Fn to shift the arrow keys 
to get Home, End, PgUp, and PgDn func
tions. Except for the PC Convertible's Ctr! 
and Alt keys mentioned earlier, the Z-181's 
keyboard otherwise resembles that of the 
PC Convertible-including the addition of 
an Fn key. The Bondwell 8 has a special 
cluster of editing keys in the top right 
comer that are easy to learn but awkward 
to reach. Some of the Bondwell 8's keys 
have as many as four different functions, 
depending on the Num (number lock) tog
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gle and use of the Shift and Alt keys. 
All the keyboards were easy to type on. 

However, the key caps of the lowest keys 
on the Z-181 and Bondwell 8 keyboards 
are more than two inches above the table
top; I found this arrangement somewhat 
awkward compared to the one-inch-high 
keyboard on my AT&T PC 6300 desktop. 

Moreover, using any of these systems 
with certain software can be somewhat 
tedious compared to using a desktop com
puter. For example, to activate or leave the 
memory-resident program Ready! after it 
has been loaded, normally you simulta
neously press the Ctr I and 5 on the numeric 
keypad-a fast operation on a typical 
desktop keyboard. But on the TllOO Plus, 
for example, you have to press N um Lock 
first to toggle on the keypad, then press 
Ctr! and 5, and then remember to toggle 
the Num Lock key back off again. 

Display Tuists 
The quality of a portable's display can 
make or break the machine's usefulness. 
Two of the portables, the Bondwell 8 and 
the Z-181, have backlit screens, while the 
other two have more traditional LCDs that 
depend on incident lighting. 

To conserve battery power, the Bond
well 8 has a switch to tum its backlighting 
off. Unfortunately, the readability of the 
screen is so poor that you must have the 
backlighting on most of the time. Even 
with the backlighting on, the gray char
acters are washed out on the greenish 
background. Outdoors on a bright day, the 
Bondwell 8 display is almost as good as 
the other portables' displays when they are 
used under the poorest lighting. I was not 
impressed with the Bondwell 8's screen. 

The Z-181 uses a state-of-the-art tech
nology called "supertwisted birefringent," 
or simply "supertwist," in its LCD that 
provides bright blue characters on a light 
gray, almost white, background. The 
supertwist LCD gives the Z-181 two im
portant improvements over the other dis
plays: increased contrast of the "on" pixels 
with the background, or "off," pixels, and 
legibility of the screen from wider view
ing angles. 

Nothing comes for free. Part of the 
price you pay for the Z-181's display quali
ty is in decreased battery life. Even though 
built-in software turns offthe backlighting 
after about two minutes of keyboard in
activity, the Z-181's average battery life is 
less than that of the other portables. When 
the computer temporarily turns off the 
backlighting, the screen is still legible. 
You simply hit any key to bring the back
lighting up to its previous level. 

The Z-181 emulates the IBM PC's Color 
Graphics Adapter display but does only 
a fair job ofreproducing colors as shades 
of blue and a peculiar blue-brown. The 

color rendition is very sensitive to the 
amount of contrast, and the entire range 
of shades is impossible to achieve at any 
one setting. The Bondwell 8 is also com
patible with the CGA display and, like the 
Z-181, attempts to emulate colors (with 
shades of gray), but achieves even less of 
a range with its display than the Z-181. 

The displays on the TUOO Plus and PC 
Convertible are very similar, with the 
TllOO Plus having the edge in contrast and 
low-light legibility. Both display easily 
read characters as dark gray on a light gray 
background. Their screens produce good 
contrast under normal to poor indoor 
lighting conditions, but I had to turn up 
the PC Convertible's contrast control to 
its highest setting much of the time. The 
character set on the PC Convertible is par
ticularly well designed; it is not up to par 
with IBM's Monochrome Display Adapter 
characters because of the LCD's reduced 
resolution, but it is better than the stan
dard CGA-based character set used by the 
other portables. 

Neither the TllOO Plus nor the PC Con
vertible attempt to discern shades of gray 
other than black and white (which they 
show as dark gray and light gray). This 
is fine for character displays but makes 
viewing programs that use color graphics 
difficult. Both of these portables display 
320- by 200-pixel and 640- by 200-pixel 
graphics, but their character displays also 
support monochrome attributes such as 
blinking, high intensity, and reverse video. 
The TllOO Plus has a memory-resident 
utility program that allows you to change 
the screen's display attributes to best suit 
certain software. 

Of the four portables, the Z-181 has the 
best aspect ratio. The screens on the other 
portables have aspect ratios (width to 
height) that range from 2.3 to 1 for the 
TllOO Plus to 3.1 to 1 for the Bondwell 8 
compared to 1.3 to 1 for the Z-181. This 
means that the Z-18l's screen displays 
graphic shapes virtually the same as a nor
mal CRT, while circles appear as ovals on 
the TllOO Plus, Bondwell 8, and PC Con
vertible displays. 

You can continuously adjust the TllOO 
Plus and Bondwell 8 screens from 0 
degrees Qust barely opened) to about 180 
degrees (staring up at the ceiling). The 
Z-181 opened up to about 150 degrees, but 
I could tilt the PC Convertible's display 
only to about 120 degrees, or just beyond 
vertical. There were situations where I 
wished I could have tilted the display on 
the PC Convertible further to improve the 
legibility and contrast. 

Disk Storage and 1/0 
All four of the portables use double-sided 
31/2-inch drives and can store up to 720K 

continued 



THE ONE COLOR MONITOR 
WITH COMPATIBILITY 
ACROSS THE BOARD. 

The NEC Multi Sync TM is the 
most popular color monitor in its 
class today In tact, it's in a class 
by itself. It's the first color 
monitor compatible with all 
three PC graphics boards 
made by IBM®-PGA, EGA and 
CGA. 

DoUar for dollar, it delivers the 
best color resolution as well. 
With clarity and detail limited 
only by the board in your 
machine. 

\_, 

THE INTELLIGENT MONITOR. 
NEC technology gives 

MultiSync circuitry that auto
matically scans incoming fre
quencies, then adjusts to 
anything from 15.75 KHz to 35 
KHz. No switches to switch, no 
instructions from the keyboard. 
The monitor does it. Automatically 

MultiSync functions in TTL 
and analog modes. Delivers 7 
switchable colors. And its reso
lution climbs as high as 800 
horizontal dots and 560 vertical 
lines on a 14 inch screen. 

C&C Computers and Communications 
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THE INTELLIGENT CHOICE. 
MultiSync is the first monitor 

you should consider, because 
it's good enough to be the last 
monitor you'll ever need. 

So whether you're buying 
your first system, upgrading to 
color; or moving into profes
sional business graphics, desk
top publishing or CAD/CAM, 
visit your nearest dealer. 

See a demonstration of the 
power of positive syncing. It will 
give you something great to 
think about. 

For product information and sales 

assistance, call 1-800-447-4700. 


For technical assistance and 

information, call 1-800-NEC-SOFT. 


NEC Home Electronics (U.S.A.) Inc. 

Computer Products Division 

1255 Michael Drive 

Wood Dale, Illinois 60191. 


NEC 

Multi Sync is a registered trademark of NEC Home Electronics (U.S.A.) Inc. IBM is a regis tered trademark of International Business Machines. 
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The biggest source 

of incompatibility 
was the displays. 

bytes on a single disk. The disk drives on 
the Z-181 and PC Convertible are located 
on the top of the computer and face for
ward. This configuration is more conve
nient than that on the TllOO Plus and 
Bondwell 8. These machines have their 
drives on the side of the case where you 
can't see if you have a disk in a drive. For 
some reason, the PC Convertible's drives 
were much noisier than those on the other 
computers, but the noise was not a serious 
problem. 

Bondwell, Zenith, and Toshiba offer op
tional external S1A-inch disk drives. 
Rather than providing a S IA- inch drive for 
its PC Convertible, IBM offers a 31h-inch 
external drive for its desktops for transfer
ring data to and from portable and desktop 
computers. Toshiba included its S 1A-inch 
drive with my review unit, and I used it 
extensively to transfer test programs and 
benchmarks from SIA-inch disks to the 
31h-inch format. In addition to the exter
nal S1A-inch drive, Toshiba also offers an 
expansion board for your IBM PC-com
patible desktop that allows you to use one 
of the desktop's disk drives as an external 
drive for the TllOO Plus. 

A switch on the TllOO Plus lets you 
designate the external S1A-inch drive 
either as the A or B drive for the system. 
When the external drive is set as the A 
drive, the computer will boot from the ex
ternal drive, thus making it possible to 
load and run copy-protected SIA-inch 
disks. Regardless ofthe switch setting, you 
can have only two functional disk drives 
active on the system at any one time 
(either the two internal 31h-inch drives or 
the external SIA-inch drive and one inter
nal drive). 

All the portables except the PC Con
vertible include serial and parallel ports, 
but the type of connector used for these 
ports varies from machine to machine (see 
pages 222 and 223). The parallel printer 
port on the TllOO Plus doubles as the port 
for an external disk drive. A three-position 
switch on the side of the computer deter
mines whether the parallel port is set up 
for a printer or for using the external drive 
as the A or B drive. 

All the machines except the PC Con
vertible have standard RGB ports to attach 
a color monitor; the TllOO Plus and the 
Bondwell 8 also have a phono jack with 
composite video output to connect to an 
external monochrome monitor. This com
bination produces shades of gray in color 
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graphics display mode. 
Finally, all the portables have provisions 

for an internal modem. The Bondwell 8 
comes equipped with a 300-bps modem, 
and 1200-bps modems are offered by the 
other three manufacturers as options. The 
PC Convertible's optional modem, how
ever, is not compatible with the popular 
Hayes modem protocol and therefore will 
not work properly with some communica
tions programs. 

Performance and Compatibility 
As the benchmark results show, the TllOO 
Plus running in its 7.16-MHz mode is 
clearly the performance leader. You 
should note, however, that the increased 
clock speed is significant principally for 
nondisk 1/0 tasks. Even in its slower 
4.77-MHz mode, the TllOO Plus shows the 
advantage of its 80C86 microprocessor 
over the 4.77-MHz 80C88 microproces
sors used in the other three machines. The 
TllOO Plus starts up in 7.16-MHz mode, 
but you can switch it at any time to 
4.77-MHz mode or back to 7.16 MHz by 
pressing a combination of keys. I found 
no software that did not run in the fast 
mode; however, I used the 4.77-MHz 
mode to make some IBM PC-compatible 
games run slower. See page 223 for the 
complete benchmark results. 

You can improve the number-crunching 
capability of the Z-181 by adding an 8087 
coprocessor to an empty socket on the 
system board. (My review unit was not 
equipped with one.) The Z-181 is the only 
one of the four portables with this option. 

All the portables ran my collection of 
IBM PC software well. However, I had to 
use the Copy II PC program for transfer
ring copy-protected disks from their 
SIA-inch furmat to the 31h-inch furmat. The 
only problem was that Copy II PC formats 
the 31h-inch disks for only 360K bytes, the 
same as the source disk's capacity. 

The biggest source of incompatibility 
with IBM PC software was with the por
tables' displays. Even the most compati
ble display, the Z-18l's, cannot rigorously 
mimic the IBM CGA, and the PC Con
vertible and TllOO Plus displays com
promise by using monochrome attributes 
for colors. In addition, the LCDs give a 
reverse-video effect-dark characters on 
a light background-that causes Flight 
Simulator on the TllOO Plus or PC Con
vertible to look like you are flying at night. 

Interesting Options 
The PC Convertible has many options 
available for it, mainly because it comes 
with so few standard features in its nor
mal configuration. Two options, the 128K
byte memory board ($19S) and the 300/ 
1200-bps modem ($4SO), go inside the 
unit; all the other options (several can be 

piggybacked) attach to a connector on the 
rear of the computer. As mentioned 
earlier, each slice makes the already large 
portable deeper and deeper. The most in
teresting slice for the PC Convertible is 
a dot-matrix printer ($29S) that is only 
about 41h inches deep. It operates off of 
the internal battery pack and provides 
good-looking hard copy. The printer uses 
a ribbon to print on standard bond paper, 
or it can print on special thermal paper 
without a ribbon installed. 

Toshiba has an intriguing option that 
may appeal to someone who wants to use 
the TllOO Plus as a double-duty ma
chine-on the desktop and on the road. 
This option is a self-powered expansion 
chassis that can accommodate up to five 
full-length IBM PC-compatible expansion 
cards. The chassis connects to the TllOO 
Plus via a special expansion bus. This op
tion is expensive ($999) but is one that 
might prove practical in some situations. 

But the most important option is 
yours-which should you buy? All four of 
these portables are real IBM PC-com
patible computers. Overall they perform 
as well as, or better than, their full-size 
desktop counterparts. In every case, how
ever, the keyboards are awkward for tasks 
that call for numeric keypad functions or 
some editing key functions. The key
boards can also be frustrating to use when 
you have to frequently switch from a 
desktop keyboard. However, these 
portable-keyboard compromises are not 
too difficult to live with. 

Either the Z-181 or TllOO Plus would be 
a good choice, although both would be 
superior portables if each had the best 
feature of the other: the Z-181 with a faster 
processor and the TllOO Plus with a super
twist backlit LCD. If performance is im
portant to your application, then the TIIOO 
Plus would be your best choice. Its 80C86 
running at 7.16 MHz makes this machine 
a clear winner in the benchmark tests. 

Only the Z-181 has a display that rivals 
a desktop's CRf display. Although the PC 
Convertible and TllOO Plus have about the 
best nonbacklit LCDs that I have seen, 
they pale in comparison to the Z-181's 
supertwist backlit LCD. The Bondwell 8's 
display is barely adequate and makes an 
otherwise good portable wearisome to 
use. 

Neither the PC Convertible nor the 
Bondwell 8 should be considered a great 
buy. The PC Convertible has no special 
advantages that offset · its larger size and 
lack of standard features, and although it 
has no serious shortcomings, you will 
have to spend almost $1000 over the base 
price to get the features that come stan
dard on the other machines. The Bond
well 8 would be a bargain were it not for 
its relatively poor display. • 
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MULTISYNC"' SETS ANOTHER 
INDUSTRY STANDARD WITH A 
GRAPHICS BOARD THAT OFFERS PGA 
RESOLUTION AT AN EGA PRICE. 
Another standard from MultiSync.™ . 
First, the MultiSync monitor, the orig
inal color monitor compatible with 
CGA, EGA, and PGA graphics 
adapters. 

Now, the new MultiSync GB-1 
graphics board. 

With a MultiSync monitor, the GB-1 
actually takes EGA all the way to PGA 
resolution-640 X 480! 

Compatibility is no problem. The 
GB-1 syncs with EGA and CGA color 
text and graphics, and with MDA and 
Hercules™ monochrome. 
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Built-in screen drivers ready for 1-2-3,™ 
Windows,™ AUTOCAD,™ Dr Halo II.™ 

So you're ready for the top spread
sheet, window and CAD/CAM pro
grams in ultra high resolution, without 
investing in more boards. Even a 
parallel printer port is included. 
Free Or. Halo II software. 

This powerful program provides 
dramatic color for business graphics. 
With smoother scrolling, Hardware 
Zoom. Hardware Viewport. And pixel 
panning. 
Desktop publishing comes true. 

When you create graphics for 
business presentations, your free 
Dr. Halo II software works like a paint 
brush. Just pick your palette, and 
work in the clearest colors. It accom
modates a wide assortment of type 
fonts, too. 

CaC Computers and Communications 

TM 

COLOR GRAPHICS BOARD 


132 column spreadsheets. 
You can display up to 132 col

umns by 44 lines. With text, your 
screen will show nearly a full page. 

$50 Rebate! 
Purchase a MultiSync Color 

Graphics Board and you'll find a 
$50 rebate coupon inside the carton. 
You can apply it to the price of the 
MultiSync Color Graphics board or 
the 14" MultiSync Color Monitor: 

See your MultiSync dealer. He has 
the graphics board and the monitor 
that will open your eyes.Your com
puter's too. 

For product information and sales 

assistance, call 1-800-447-4700. 


For technical assistance and 

information, call 1-800-NEC-SOFT. 


NEC Home Electronics (U.S.A.) Inc. 

Computer Products Division 

1255 Michael Drive 

Wood Dale, Illinois 60191. 


NEC 

Mult1S ync is a registered trademark of NEC Home Elec tronics (U.: .A.) Inc. 1-2-3 is a registered trademark al Lotus Development Corp Windows is a registered trademark al Mic rosoft 
Corporation. AUTOCAD is a registered trademark of Autodesk. Inc. Hercules is a registered trademark of Hercules Computer Technologies Dr. Halo II 1s a registered trademark al Media 
Cybernetics. Inc. 
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PRINCETON. The
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And much more: 

Full EGA and CGAsupport. Princeton EGA monitors 
bring you 64 brilliant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never looked better. Plus our HX-12E 
and HX-9E automatically switch from EGA to CGA mode, 
when needed. 

Compadblllty. Princeton monitors are 100% compatible 
with leading personal computers like IBM®, Compaq®, and 
more. No matter what system you have, there's a Princeton 
monitor that's right for you. 

Quall~ Image. A .28mm dot pitch (the finest dot pitch of 
all leading EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 

Easy Viewing and E.r'Ronomlc.Design. Princeton 
monitors are deslgnedToreasy use, too. You get easy 
viewing with the HX-12E's black matrix tube and etched 

·oot pitch is the measure of the distance between phosphors of like 
color (dots) on the display screen. The smaller the dot pitch, the 
closer the dots are to each other. Thus, there are more picture 
elements which can be displayed on the screen which results in a 
higher resolution. 

nonglare screen. The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 

Rellablllty. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 

Value. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 

Availability. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 

Reputadon. More and more, people are making Princeton 
Graphic Systems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability, and performance. 

IBM is a trademark of International Business Machine, Inc. Compaq is a trademark of Compaq Computer Corp. 
Wall Street Journal is a registered trademark of Dow Jones, Inc. 
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finest dot ,pitch 

EGA monitors. 

Andthe finer the dotpitch,

the sharper the image. 

for the no-compromise enhanced graphics monitors, look for the 
Princeton Graphic Systems name. Princeton delivers everything you 
need In a quality EGA display, from crisp, dear, fuU EGA support to 
rugged reUablllty. When you choose Princeton you choose the best. 

HX-9L The first IBM compatible 9" high reso
lution color monitor to support EGA. Has a 
.28mm dot pitch black matrix tube and etched 
nonglare screen for sharp, crisp displays and 
features a built-in tilVswivel stand and 
green/amber switch. 

HX-1ZL The first IBM compatible high 
resolution color monitor to support EGA with a 
.28mm dot pitch. The HX-12E builds on the 
award winning features of the HX-12 and 
features 640 x 350 resolution for sharp, crisp 

· text and colorful graphics. 

P)\INCETON. 

GRAPHIC SYSTEMS 
AN INTELLIGENT BYBTEMB COMPANY 

601 Ewing Street, Bldg. A Princeton. NJ 08540. Telex: 821402 PGSPRIN. (609) 683-1660. (800) 221-1490. Ext. 1804 
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The 3-in-1 applications development tool 

for everyTom, Dick and Haniett 


Presenting the first database 
applications development tool 
that delivers the promises of 

4th-generation lan
guages on the micro
computer. 

It's SIMPLE Software. 
SIMPLE stands for ~YSTEM 

IMPLEMENTATION by ~XAMPLE7 and 
it delivers the absolute best balance 
of power and ease-of-use. 

SIMPLER THAN EVER BEFORE. 

SIMPLE lets you jump in at any level 
of experience and unleash the full 
processing power of the PC. It has a 
totally non-procedural way of doing 
things that flattens-out the learning 
curve. You can automate everyday 
business tasks or prototype new 
applications without ever having to 
write a single line of procedural code. 

SIMPLE enables experienced 
programmers to achieve higher levels 
of productivity. And for developing 
mainframe applications, SIMPLE is 
the perfect prototyping tool-com
bining ease-of-use, speed, and high
quality system documentation. 

YOU GET 3-!N-L 

I. IT'.~ A DESIGN TOOL 
SIMPLE allows you to quickly proto
type applications on the microcom
puter-sit right down and draw, edit, 
and specify processing logic with a 
few keystrokes. SIMPLE aids in the 
process of structured design by 
organizing development efforts in a 
building-block fashion. Experienced 
developers move quickly and easily 
from task to task. Less experienced 
users are literally guided through 
the entire applications development 
process. 
2. IT'SA RELATIONAL DATABASE 
MANAGER. 
SIMPLE offers exceptional speed per
formance. It is written in Assembler 
and incorporates a highly optimized 

B-tree data access method that elim
inates record sorting. SIMPLE also 
uses a dynamic single-record index. 
You can have an unlimited number 
of indices in any record. Each index 
may be either a single or concate
nated key. S!MPLE's relational joins 
are easy to construct and more 
efficient to process. joins are accom
plished dynamically at time of proc
essing and support one-to-many and 
many-to-many relationships. 
3. IT'S AN APPLlCATIONS 
GENERATDR. 
It is the most practically functional 
applications generator on the market 
today. SIMPLE is completely non
procedural, never forcing you back 
to procedural methods, letting you 
accomplish even the most complex 
databased applications in the most 
easy-to-use-and-understand fashion. 

A SINGLE, VISUAL 4GL 
LANGUAGE. 

Uniquely, every step in program 
development from input screens, to 
reports, to complex processing logic 
is accomplished in S!MPLE's all-visual 
worksheets. It is fully non-procedural 
and totally picture-oriented. Design 
right on the screen, and S!MPLE's 
built-in pattern-recognition logic 
automatically generates all the appli
cation code for you. You never have to 
leave S!MPLE's 4GL non-procedural 
technique. 

POWERFUL WORKSHEETS. 

SIMPLE provides three powerful, 
yet easy-to-learn worksheets-a File 
Worksheet, Specify Worksheet and 
Design Worksheet. You need only 
to define a file, then SIMPLE creates 
the basic program for you. Enhance
ments are done on S!MPLE's Design 
and Specify Worksheets. 

In the Design Worksheet, you 
simply paint or draw an example of 
the input screen or report you want. 

~-- -
i.;l 

·
""" . 

Company Managers II/re 
1bm easily denlop custom
lted applications like this 
Branch Reporting System 
which reports information 
from support service calls. 
10m now has a system which 
validates certain Information 
and provides a customer his
tory to Improve the branch's 
support capabllltles. With 
SIMPLE's Specify Worksheet on 
screen, lom simply joins data 
from rour different mes and 
establishes their relationship. 

-

' 
-- . -

- - ::-

- --
Information Center Staff 
Members II/re Die• easily 
create new microcomputer 
applications systems like this 
Lead-Tracking System. Dick 
Is able to sit down with the 
Director of Marketing and 
review the main entry screen 
developed on SIMPLE which 
shows the prospect demo
graphic informatlon, the 
media source and date from 
which each lead was gener
ated, and the fulflllment Hter
ature to be sent. 

= e;:i . = 
• a a a lE' 

- -
System Analysts/Pro
grammers ll•e Harriett 
easily prototype design 
changes while Interacting 
with Department Heads. Har
riett has prototyped some 
requested changes In a Main
frame Payables System. With 
the help of SIMPLE, she has 
built a test database with 
data imported from the main
frame and Is able to review 
the check-ledger report, In 
the Controller's office on her 
portable computer. 

The Design screen may be painted 
exactly as you want using SIMPLE's 
built-in, full-screen editor which 
offers a wide range of capabilities 
to aid you-including the ability 
to delete or insert a character or an 
entire line, move or copy blocks of 
information, lasso text or variables, 
and window to other worksheets 
in one or two keystrokes. Powerful 
specification macros are invoked pro
viding application users the ability 
to pop-up a window and browse 
through another file, interrupt data 
entry to perform another program, 
provide context-sensitive help, and 
perform conditional processing 
based on the user's input. 

In the Specify Worksheet, you 
implement your processing logic. You 
never have to fall back to procedural 
programming to get the processing 
power you need. Range checking and 
data validation are easily implemented, 
visually. Conditional processing 
statements are quickly set up. 
Arithmetic operators, date operators, 
and a full set of string functions are 
available. You specify an example of 
how you want your data processed, 
and SIMPLE creates the program. 

A POWERFUL MENU GENERATOR. 

SIMPLE's power gives you the easy 
flexibility to generate unlimited 
levels of user-guidance menus, as 
your applications require. There are 
limitless design options for effective 
"point-and-shoot" menu creation. 
And you have total freedom to build 
menus before, during or after devel
opment, unmatched in other systems. 

SIMPLE, SIMPLER, SIMPLEST. 

Ask for SIMPLE at your computer 
dealer. Or call us direct for the dealer 
nearest you and a full-functioning 
SIMPLE demo package with a Quick
Start manual for only S9.95~ 
'lnd 11.dcsshlpping1ndh1ndllng. C1llfomi1~dt'Aluddults tn. 

SY~iEM IMPl£\1£HTATION BY EXAMPLE is :i rrgisrered 

1r:idf.'m3rkofAccuph:ise. l.uJ. 


IHM PCi s :i tndemuk of 1n1em:i1ion:il Business 

~bchines. Corp 


".............
\. _____.J1 SIMPLE 
S)'STEM IMPLEMENTN/ON BY EXAMPLE '" 

Published by Software Merchants llnlimited 

Software Merchants Unlimited 
2252 Fillmore Street, Suite 401 
San Francisco, California 94115 
415-567-5071 

CALL 800-8 SIMPLE 
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SYSTEM REVIEW 
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The Atari ·1040ST 


The Atari 1040ST, like the 
520ST, has a powerful 68000 
microprocessor, high-resolution 
color or monochrome graphics, 
and the ros desktop for easy 
handling of programs and files. 
The 1040ST also has twice the 
memory (1024K bytes rather 
than 512K), a 31/z-inch floppy 
disk drive and a power supply 
that are built in, and the ros 
desktop in ROM rather than 
loaded from disk. [Editor's note: 
See the product preview of the 
1040STby Phillip Robinson and 
Jon R. &lwards in the March 
1986 BYTE for more introduc
tmy information.] 

The 1040ST does not, as Atari 
earlier stated it would, come 
with an RF modulator (a device 
that would allow you to use the 
1040ST with a standard televi
sion set) or a graphics co
processor (a so-called blitter 
chip). For color graphics you 
will need the color monitor, for 
a total system cost of $ll99.99. 
The monochrome 1040ST sys
tem costs $999.99. 

On the Outside 
The 1040ST has three screen resolutions. 
Low resolution requires a color monitor, 
allows 16 colors (which you can select 
from a palette of 512 colors), and has 320 
by 200 pixels. Medium resolution also re
quires a color monitor, allows 4 colors, 
and has 640 by 200 pixels. High resolu
tion requires a monochrome monitor and 
has 640 by 400 pixels. There is no overlap 
between the monitors and the resolu
tions-the monochrome monitor can't do 
low or medium resolution, and the color 
monitor can't do high resolution. Further
more, if you switch monitors while the 
system is on, the 1040ST does a warm 
restart, just as if you had pressed the reset 
button. Even switching between low and 
medium resolution has its problems, 
which I'll discuss later. 

Dave Menconi 

This system is 
an excellent value with only 


a few faults 


The 1040ST keyboard is somewhat 
spongier than most keyboards with which 
I am familiar, but I had little trouble ad
justing. The keyboard is complete, in
cluding a numeric keypad, a set of cursor
control keys, Help and Undo keys, 10 
function keys, an Esc key, and a Control 
key. The layout of the keyboard is quite 
convenient, especially the cursor-control 
keys, the Help and Undo keys, and the 
extra-large Return and Backspace keys. 
The designers of the 1040ST keyboard, 
while keeping user-friendliness in mind, 
also accommodated the more experienced 
users. 

Among the benefits of the full keyboard 
are the special key combinations that per
form useful functions. For example, press
ing the Alternate key and the cursor keys 
allows you to move the cursor around the 
screen without using the mouse, and 

pressing the Alternate key and 
the Insert key has the same ef
fect as pressing the mouse but
ton. This feature lets you use the 
cursor-control keys even when 
the program is not designed for 
that. 

The desktop does not take full 
advantage of several keyboard 
features. For example, it does 
not use the function keys, the 
Help key, or the Undo key. 
Similarly, the mouse has two 
buttons, but the desktop uses 
only the left one. This does, 
however, leave these unused 
features available for use by pro
grammers; if the desktop had 
used them, designers would be 
stuck using them in the same 
way or else being inconsistent. 

The 1040ST's 720K-byte 
double-density drive can read, 
write, and format single-sided 
and double-sided disks. Surpris
ingly, all the double-sided 
modes are slightly slower than 
their single-sided counterparts. 

When the built-in drive turns 
on, the external drive also turns 

on, and vice versa. Also, for some reason, 
my external single-sided drive turned on 
for a second about once a minute even 
when the computer was off. Since this 
doesn't happen when the drive is con
nected to the 520ST or is disconnected en
tirely, it must be caused by the 1040ST. 

The 1040ST's built-in power supply 
causes the top of the computer to get a lit
tle warm, but the chips inside seem ade
quately cooled. I left the system on for 
days at a time with no problems. 

Under the Hood_ 
Inside the case, the 1040ST is complete
ly shielded to prevent RF interference. 

continued 

Dave Menconi (5333 Betsy Ross Dr. , 
Santa Clara, CA 95052) is a software 
engineer for Computer Resources Inc. 
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REVIEW: ATARI 1040ST 


Atari 1040ST SYSTEM FEATURES 
MEMORY SIZE (K BYTES) DISK STORAGE (K BYTES)

Company 
Atari Corp. 

1196 Borregas Ave 

Sunnyvale, CA 94086 


I (408) 745-2000 

Size 
181/2 by 11112 by 23/4 inches DISK ACCESS IN BASIC (IN SECONDS) 

Components 
Processor: Motorola 68000 with an 

8-MHz clock 

Memory: 1 megabyte of dynamic RAM; 

192K-byte TOS in ROM, not including 

optional desk accessories 

Mass storage: Internal 720K-byte double

sided, double-density 31/2-inch drive; 


BASIC PERFORMANCE (IN SECONDS)system supports a maximum of two floppy 
disk drives SIEVE CALCULATIONS 

Display: 12-inch monochrome or color 

monitor; three modes: 640- by 400-pixel 

monochrome, 320- by 200-pixel with 16 

colors, and 640- by 200-pixel with 4 

colors 

Keyboard: 94-key IBM Selectric-style 

QWERTY keyboard with numeric keypad, 

cursor controls, and rhomboid function SYSTEM UTILITIES (IN SECONDS) 

keys 
 40K FORMAT/DISK COPY 40K FILE COPY 
Sound: Three independent sound 

channels from 30 Hz to 125 Hz 

VO interfaces: MIDI-in and MIDI-out ports 

Centronics parallel printer port (supports 


Epson-compatible printers) 

RS-232C serial port 

Floppy disk port 


0 200 400 600 800 1000 400 800 1200 1600 2000 

rnJ..'° 
..... - I88Qf11!00 

800/1600 
I 

WRITE READ 
20 20 60 mo 
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Hard disk port (10-megabit-per-second SPREADSHEET (IN SECONDS)
OMA transfer rate) 

LOAD RECALCULATE
128K-byte ROM cartridge 

1~ 

I 
1~ 

;!5-

,.IQ 200
Ports for mouse and joystick or two 

·joysticks 

Software 
Atari Logo, Atari ST BASIC, 1st Word word 
processor; NEOchrome graphics editor 

• ATARI 1040ST • AMIGA - MAC PLUS 
Options 
SF354 single-sided drive: $199.99 
SF314 double-sided drive: $299.95 

Price 
Monochrome system: $999.99 
Color system: $1199.99 

The Memory Size graph shows the standard and optional memory Utilities graphs show how long it takes to format and copy a 40K
available for the computers under comparison. The Disk Storage byte file using the system utilities. The Spreadsheet graph shows 
graph shows the highest capacity for a single floppy disk drive and how long it takes to load and recalculate a 25- by 25-cell spread
the maximum standard capacity for each system. The graphs for sheet in which each cell equals 1.001 times the cell to its left. The 
Disk Access in BASIC show how long it takes to write and then read Atari 1040ST tests were performed using TOS (in ROM), Atari ST 
a 64K-byte sequential text file to a blank floppy disk. (For the pro BASIC, and Acalc spreadsheet. The Amiga tests were performed 
gram listings, see BYTE's Inside the IBM PCs, Fall 1985, page 195.) using the Workbench, Amiga BASIC, and the Lattice Unicalc spread
The Sieve graph shows how long it takes to run one iteration of the sheet. (Amiga BASIC requires a CLEAR ,30000, 30000 command 
Sieve of Eratosthenes prime-number benchmark. The Calculations for the Sieve to run.) The Macintosh Plus tests were performed using 
graph shows how long it takes to do 10,000 multiplication and 10,000 the Macintosh System and Finder, Microsoft BASIC, and Microsoft's 
division operations using single-precision numbers. The System Multiplan. 
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REVIEW: ATARI 1040ST 

The power supply and the built-in disk 
drive are on separate boards that sit atop 
the main motherboard. The designers put 
the ROM chips under the power supply 
board where they can be easily upgraded. 
Going in deeper than that is a nuisance 
because of the shield that covers most of 
the motherboard. 

Under the shield are the same parts that 
the 520ST has, but they are rearranged on 
a two-inch longer (from front to back) 
board to make room for another 16 RAM 
chips and the other components that are 
built in. The mouse and joystick plug into 
the keyboard through a hole in the bot
tom of the case, which makes the mouse 
harder to take off and replace than that on 
the 520ST. Despite early plans for an RF 
modulator, the 1040ST has only a blank 
space on the board where the modulator 
belongs. 

TOS 
The 1040ST's operating system (TOS) 
desktop lets you run programs, copy files, 
format disks, and perform all the other 
essential tasks of using a computer by 
clicking, dragging, and double-clicking 
icons with the mouse. 

Until just before the release of the 
1040ST, lDS was on disk and you had to 
load it into the system (a process that took 
half a minute or more) before you could 
do anything with the machine. Now the 
entire operating system is in ROM, allow
ing the computer to boot in 5 seconds 
(more if there are desk accessories on 
your initial program disk) and freeing up 
200K bytes of RAM for your programs' 
use. 

The desktop allows you to manipulate 
documents (data files), applications (pro
grams), and folders (directories). Each 
folder is, in effect, like a separate subdisk 
drive. Thus, if the folder M AILLST (for 
your mailing list) on drive A is open, you 
cannot access any of the other files on 
drive A. This lets you break up the files 
into separate directories. Dealing with just 
the MAILLST files is easier than sorting 
through all the files on the disk. 

Folders are especially useful on a hard 
disk. Within each segment, the folders 
break up the files into general categories. 
Within each folder, subfolders break up 
the files into smaller categories until the 
total number of items in a folder is 
manageable. This organization is one of 
the major reasons for buying a hard disk. 

You can nest folders within folders up 
to eight deep, although I have never seen 
directories nested more than six deep, 
even on a minicomputer. You are limited 
to 40 folders on a floppy disk. Unfor
tunately, the system does not tell you when 
you have exceeded the 40-folder limit. At 
some point after you exceed the limit, 

strange things may start to happen to your 
disk-you may be unable to delete some 
files, the system may reset when you try 
to get information about the disk, or some 
other nasty quirk may develop. In prac
tice, however, this is not much of a prob
lem because you are unlikely to want more 
than 40 folders on a single floppy disk. 

Another quirk is that copying a file to 
itself damages the directory of the disk. 
This can happen if you are copying files 
and you accidentally let go of the mouse 
button in the same window. The desktop 
will warn you about the conflict, but if you 
press Return or click on the OK icon, it 
will go ahead and possibly ruin the disk. 
Once again, this is not something that will 
happen often, but if it happens, the con
sequences are dire. 

Another quirk occurs if you use pro
grams that are in different screen resolu
tions. Once the system is initialized, you 
cannot change the resolution . This means 
that if an application is designed to run 
in medium-resolution mode and you enter 
it in low resolution, the application can't 
correct the problem and switch modes
the best it can do is to give you a message 
that says, "Please switch to medium res
olution," and terminate. 

TOS handles this to some degree by 
remembering the resolution you were in 
the last time you saved your desktop and 
initializing the system to that resolution . 
The only problem with this is that when 
you are in high resolution using a mono
chrome monitor and switch to a color 
monitor, the system switches to low 
resolution. The difference between low 
and high resolutions is great enough that 
they are likely to look very different on 
your screen, and any applications you run 
are going to be different, too. 

The routines that make the desktop 
menus, windows, icons, and dialog boxes 
are easily accessible to programmers. 
These features can greatly enhance an ap
plication's ease of use by putting control 
in the hands of the user. 

TOS v;;, the Macintosh Finder 
The TOS desktop is very similar to the 
Finder in the Apple Macintosh but with 
a few significant differences. 

The Macintosh keeps track ofwhat disk 
is in each drive and keeps strict control 
over when a disk can be ejected, while the 
1040ST has ejection buttons. When you 
change disks on the 1040ST, you must 
press the Esc key to update the screen. 

The Macintosh lets you move icons 
around the window at will and view the 
files in one window as icons while view
ing those in another as text. On the 
1040ST the icons are arranged for you, 
and all windows have to be either textual 
or iconic. 

On the 1040ST, the menus pop down 
whenever the pointer passes over them, 
and the menu stays down until you click 
the mouse either in the menu or elsewhere 
on the screen. In comparison, on the 
Macintosh you must click on a menu for 
it to come down. 

Another difference is the pause that the 
1040ST requires between when you click 
on something and when you are able to 
move it. On the Macintosh, you can click 
on an icon and start dragging immediate
1y; under ros, you must pause for an in
stant before moving the mouse. 

Taken singly, these differences aren't 
terribly significant. But as a whole, they 
show a trend: The Macintosh Finder is in
tended to be a perfect user interface, while 
the ros desktop is designed to be a sim
ple, easy-to-use workhorse. 

Software 
Unfortunately, relatively little software is 
available that really makes use of the win
dows, menus, and icons so characteristic 
of lDS. Each developer creates his or her 
own user interface from scratch, and every 
program will come up with a different way 
of handling similar tasks. 

For example, 1st Word, a TOS-based 
word processor that comes with the 
1040ST, provides two ways for exiting a 
document: QUIT, which throws away your 
work (after warning you), and SAVE, 
which closes your document after saving 
it. You cannot save the document without 
closing it. Power failures do happen, and 
most computer users learn to save their 
work often, a task made very inconvenient 
by this program. 

Aside from this problem, 1st Word has 
a full range of features. It supports a large 
number of printers, several font styles (in
cluding bold, italic, and underlined), cut
ting and pasting, and "what-you-see-is
what-you-get" screen editing. 

Unfortunately, the latter feature makes 
the program somewhat slow. When I con
ducted the word processor benchmark 
tests on two hard disks (see the text box 
"The Atari SH204 and SupraDrive Hard 
Disk Drives" on page 234), 1st Word was 
slower than ST Writer (an old-style word 
processor that uses embedded control 
characters) . 

The 1040ST also comes with Atari ST 
BASIC, Atari Logo, and NEOchrome, a 
paint program. Atari ST BASIC has some 
nice features. It starts up with four win
dows: one for editing, one for listing pro
grams, one for output to the screen, and 
one for commands. Each of these win
dows can be resized, moved, activated, or 
closed by using the mouse. This is a good 
deal more flexible than the approach taken 
by other BASICs. 

continued 
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REVIEW: ATARI 1040ST 


The Atari · SH204 and 

SupraDrive Hard Disk Drives 


T he extra power and memory of the 
Atari 1040ST makes the addition of 

a hard disk drive appropriate. I used the 
1040ST that I reviewed with the Atari 
SH204 hard disk and the SupraDrive 
from Supra Corporation. 

Both the SH204 and the SupraDrive 
are 20-megabyte drives. Unlike Supra, 
which makes a 30-megabyte drive, the 
largest drive Atari makes is the SH204 
(it also makes a IO-megabyte drive). But 
Atari has made provisions for having 
multiple drives on one system. The drives 
can be numbered from 0 to 7, so theo
retically you can have up to 1600 mega
bytes of storage on-line at one time. 
However, the manual is not clear about 
how you hook two hard disks up, since 
both the computer and the hard disk have 
only one plug. In spite of that, the SH204 
manual is better than the SupraDrive's, 
but the latter still has all the information 
you need. 

Neither the SH204 nor the SupraDrive 
can have partitions larger than 16 mega
bytes, so the 20-megabyte disk drives 
must be segmented into two or more 
logical drives, none of which can hold 
more than 16 megabytes. 

The SupraDrive is 11 inches long and 
5 112 inches wide, but it needs extra space 
all the way around to provide for cool
ing. An annoying trait of the drive is its 
noise. While the drive is on, it produces 
a persistent low hum that can be heard 
for some distance. 

The SH204 is 15 inches long and about 
8 inches wide-much larger than the 
SupraDrive. It is also considerably 
noisier-you can't hear the SupraDrive 
if the Atari drive is on. 

Although the 1040ST's ROMs allow 
for only 40 folders on a disk, the Supra
Drive's boot software installs a patch that 
allows up to 70 folders. Care should be 
taken, however, not to exceed this 70
folder limit. If you do exceed it, the disk 
directory is likely to become very sick 
and ruin part or all of the hard disk. How
ever, the documentation gives no warn
ing of this danger. 

I found both hard disk drives to be well 
worth their price tags. The increased ac
cess speed and expanded storage augment 
the 1040ST's power considerably. 
[Editor's note: For the benchmark results, 
see table A.] 

Atari SH204 

Type 
20-megabyte hard disk 

Company 
Atari Corp. 
1196 Borregas Ave. 
Sunnyvale, CA 94086 
(408) 745·2000 

Size 
15 by 8 by 4 inches; 9 pounds 

Features 
Chaining of multiple drives 

Software 
Boot software; format and utilities software 

Options 
10-megabyte hard disk (SH104) also 
available 

Documentation 
User's manual 

Price 
$799.95 

SupraDrive 

Type 
20-megabyte hard disk 

Company 
Supra Corp. 
1133 Commercial Way 
Albany, OR 97321 
(503) 967-9075 

Size 
11 by 5112 by 33/4 inches; 5 pounds 

Features 
5%-inch drive with Rodime controller 

Software 
Boot software; format and utilities software 

Options 
Also available in 30-, 45-, and 
60-megabyte sizes 

Documentation 
User's manual 

Price 
$799 

Table A: Comparison of the BYTE benchmarks on the Atari SH204 and 
SupraDrive 20-megabyte hard disk drives. All times are in seconds. 

Atari SH204 SupraDrive 

Write 64K-byte file (BASIC) 8200 83.30 
Read f34K-byte file (BASIC) 177.00 172.70 
Copy 40K-byte file 2.63 3.20 
Load spreadsheet (ACalc) 
Document load 

8.89 9.99 

ST Writer 5.86 5.94 
1st Word 

Document save 
9.33 9.88 

ST Writer 4.67 2.03 
1st Word 10.11 7.99 

234 B Y T E • FEBRUARY 1987 



M -
1111111111111 

REVIEW: ATARI 1040ST 

However, ST BASIC's 110 capabilities 
are limited. As the benchmarks show (see 
page 232), reading and writing from 
BASIC, even with a hard disk (see times 
at left), is very slow. 

The Atari Logo program is a simple
looking dialect of LISP and is powerful 
for all its apparent simplicity. The major 
feature of Atari Logo is its use of turtle 
graphics; graphics commands are given 
from the cursor's point of view, thus great
ly simplifying programming. 

NEOchrome is a beautiful graphics 
editor. It is almost worth getting a color 
monitor just to see the pictures that come 
with this program. NEOchrome doesn't 
work with a monochrome monitor. An 
especially clever feature of the program 
is the ability to roll selected colors through 
the color registers, thus giving still pic
tures the illusion of motion. 

1040ST vs. 520ST? 
Why buy an Atari 1040ST instead of a 
520ST? To begin with, the 1040ST has 
fewer power cords. A comparable 520ST 
has two power supply boxes (one for the 
computer and one for the disk drive) and 
three power cords (one for each power 
supply and one for the monitor). The 
1040ST has no power boxes and only two 

power cords. This may not seem like 
much, but all those cords become tangled 
very easily, and any decrease helps. 

The major reason to get a 1040ST, how
ever, is the extra memory. While the 
520ST can, in theory, handle as much 
memory as a 1040ST (both use the same 
memory management chip, which can 
handle 4 megabytes of RAM), the board 
in the 520ST has no space to hold the ex
tra chips. A number of schemes have been 
devised for adding chips to the 520ST, 
either to the top of the existing chips or 
to the bottom of the board. Unfortunate
ly, soldering that number of chips onto a 
board with such close tolerances is ap
parently extremely difficult-even experts 
have ruined computers. Lately, upgrades 
that consist of a board that plugs into exist
ing sockets have become available. These 
look promising, but they are still too new 
to be sure of. If you want a megabyte of 
memory in your computer, you are 
definitely better off buying a 1040ST than 
trying to add chips to a 520ST. 

What would you do with a megabyte of 
memory if you had it? The simplest use 
for a large piece of memory is a RAM 
disk, which makes some of your RAM act 
like a very fast disk drive and makes 
almost any program run faster. 

Beyond that, most common applications 
such as word processors, spreadsheets, 
and database managers should be able to 
make use of all that extra memory direct
ly, even without the use of a RAM disk. 
A smart database manager, for instance, 
would allow you to edit and sort records 
in memory and would be much faster for 
databases that fit completely in RAM. A 
megabyte of memory would also allow you 
to put a very large database on your com
puter and manipulate it solely in memory 
and very rapidly. 

Finally, you can do some powerful 
graphics and voice-synthesis tricks with 
a megabyte of RAM. For instance, an 
animation program could buffer the 
frames that are coming up and thus 
achieve very good, fast animation. 

Conclusion 
The Atari 1040ST is an excellent value 
with just a few problems that mar an 
otherwise ideal product. These include the 
lack of an RF modulator that would allow 
you to use it with a television set, the 
possibility of damaging disks if you ex
ceed the desktop limit on folders or try 
to copy a file to itself, and a shortage of 
software that makes use of the desktop 
interface. • 

WiseTEK INT'L, INC. 
513 Valley Way 
Milpitas, CA 95035 
TEL: (408) 263-1237 
FAX: (408) 263-1870 

TURBO AT• 
SYSTEM 
Features: 

• 80286 - 10 CPU 
• Case and 220 Watts Power Supply 
• 6/10 MHz Clock Selectable 

(Soft Switch Control) 
• 1.2 M Floppy Disk Drive 
• Hard Disk/Floppy Disk Controller 
• 640 K RAM On Board, Expandable to 1MGE 
• VLSI Chip Technology 
• Professional "AT" Style Keyboard 

•TURBO AT - 3MF 
MOTHERBOARD 
Features: 

• 0 or 1 Wait State at 6 MHz 
• On Board Rechargeable Battery 
• 80287 Socket Ready 
• Serial/Parallel 


Port on Board 

• 80286 CPU 
• 6MHz, 8MHz, 10MHz, or 12MHz 
• Chips Technology (Lower Heat, Higher Quality) 
• 3 MB on Board · 
• XT Size, jr AT Motherboard Available 

Distributors, Dealers, 
OEM Welcome 

. 

MICRONIC INT'L, CORP. 
108 E. 16th Street 
New York, NY 10003 
TEL: (212) 529-4699 
FAX: (212) 529-9926 
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Lotus HAL Lets You Do More With 

(And Get More From) 


1-2-3 Than Ever Before. 


Lotus HAL"' is a memory resident compan
ion productfor Lotus 1-2-3® that enhances 
the full range of l-2-3's capabilities-and 
acids new ones. 

It increases l-2-3's power and flexibility, 
so you can work more efficiently and become 
more productive than ever before. 

Benefits For All 
1-2-3 Users 

Lotus HAL works by giving you easier 
access to all of l-2-3's numerous capabilities. 
And it's extremely useful for 1-2-3 users of 
all levels. 

Ifyou're new to 1-2-3, LotusHALwill let 
you use it with greater confidence and speed. 

If you're familiar with 1-2-3, Lotus HAL will 
make iteasierforyou to access additional 
power and capabilities. 

And if you're an advanced 1-2-3 user, 
Lotus HAL will show you new features and 
functions that will acid extra flexibility to the 
powerof 1-2-3 you've already tapped. 

How does Lotus HALcl oa 11 this-forall users? 

Easier 

Commands 


Lotus HAL makes executing 1-2-3 procedures 
even easier than before. Because it accepts 
phrases like ''total sales,'' ''graph Jan to Mar,'' 
or "copy this to AlO,'' etc. In fact, Lotus HAL's 
vocabulary includes English words and 
phrases. So you can customize acommand 
dictionary ofyourown-with the words and 
operations you 're most used to and most 
comfortable using. 

Since Lotus HAL makes 1-2-3 more access
ible for all users, you'll learn more-in less 
time-about all the capabilities of 1-2-3. 

For instance, ifyou're presently using only 
the spreadsheet, Lotus HAL will show you 
how to create graphs and do database !i.inc
tions-far more simply than ever before. 

Time-Saving Shortcuts, 
Easy-Tu-Create Macros 

With Lotus HAL, you'll take shortcuts and 
accomplish multi-step tasks quickly and 
easily. So you'llgreatly reduce errors-and 
save time. 

And, with a simple ''undo'' command, 
Lotus HALeven lets you recover from errors 
you've already made. So if you're a novice 
user, you'll learn faster and with greater 
confidence. And if you' re an experienced 
user, you can experiment more freely and do 
·'what ifs' '-withoutfearofhavinga mistake 
destroy hours of work. 

Lotus HAL also makes developing macros 
simpler than ever- so simple, in fact, that 
even novice users can create 1-2-3 macros 
with Lotus HAL. And no matter how familiar 
with 1-2-3 you are, you'll benefit from being 
able to write and test macros to make sure 
they do what you had in mind 

New Power 
Lotus HAL will let you take l-2-3as fiiras 

you need. And if you've been taking it far 
already, Lotus HAL offers you new commands 
that will fur therenhance your productivity. 

For example, Lotus HAL lets you replace 
items anywhere in the worksheet (even 
within formulas), and create adynamic link 
between cells in multiple worksheets. It also 
lets you audit your worksheet-so you can 
find mistakes without having to review the 
entire sheet "manually." 

Best of all, while Lotus HAL greatly 
enhances l -2-3's commands, it doesn't 
change either 1-2-3 or the worksheet. It's 
always available, but it nevergets in your 
way. And youcanshareclata as freely when 
you' re using Lotus HAL as you did when you 
were using 1-2-3 alone. 

In fact, you can do everything you've ever 
clone with 1-2-3 even better... plus agreat 
deal more. 

And since Lotus HAL is partof the 1-2-3 
system-and the Lotus family-you getan 
unparalleled commitment to customer serv
ice and support that will keep you up 
and running. 

© l!J87 Lotus Development Corporation. 
Lotus and l-2·3are registered trademar~so fl.otusDevelopment 
Corporation. Lotus HAL and 1-2-3 Companion are trademnrksofLotus 
Development Corporal ion. 
Lotus llAL is distinguished from llAL which isa trndemarkofQnntel for 
its Ilotel and Leisure Software. 

Sy.stem Hequirements. 
Lot\ls !IALrl'qllires l-~ - 3 Helease l A H('kaS(' ~ o r l ldi.: ast"2 . 0 l forpc r.snn;ll 
com1 it 1H·rs from ll~~t CO~!P.· \~. and ,\T&T, plus i .;.3cer1ifit•dC011111a1i 
bles: DOS2.0 or higher. Please rrfertoyour l ·2·3 package or J.'.; .3 
docume11tarion for appropriate hanlwarrconfiguratio11sand DOS 
rrquirrments or consult your dealer 
Lot11sll:\Lresi<lesin memory with 1·2·3and operates with ii; aminimum 
srsrrm configurntionof 512K is required. 
'Lotus IIAl.tlocs not operatPwi!h \ .~.3 for 1!1e IB ~I PCjr(HO~l \·crsion ), 
IBM PCConvert ibleorHcleasc Ii\ fort he IBM :J2i0 PC 
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Lol t1s IL\L 

Makel-2-3 

even better... 


with Lotus HAL. 

If you are among the two million people 
working with Lotus 1-2-3, you owe it to 
yourself to try Lotus HAL. 

You'll save time ... increase your produc
tivity on 1-2-3 ...enjoy new functionality... 
unleash new power. 

You'll see how easily youcan execute 1-2-3 
commands. Andhowthe' 'undocommand'' 
can rescue you from serious errors you've 
already made. 

And, you'll do so at aremarkablylow price. 
Because Lotus HAL costs only$150. 

Visit your local authorized Lotus dealer or 
ifyou're already convinced, simply use the 
coupon below to order Lotus HAL directly 
from Lotus. 

Or order Lotus HAL(Product No. YF-1377), 
by calling Lotus, toll free, at 

1-800-345-1043. 

Lotus HAL 
A 1-2-3 Companion"' that makes 1-2-3 amore 

powerful and accessible productivity tool. 
r-;--------,

Complete and return to: Lotus De\·e opmcn 

I Corporation, 90 Annex, Atlanta, Georgia, I 
30390-0370 or call 1-800-345-1043. 

I D Yes . I'dliketo tryLotusHALfor30days I 
without obligation. (YF-1377) 

I D Please send more information about I 
Lotus HAL. (YF-1385) 

J Sendme_unit(s)ofHAL@$150each ____J 

I Sales 1ax •• 	 ... - - - I 
I 1btal . 

I D 	I've enclosed my check or money order made 
payable to: Lotus Development Corporation. 

I Pl ase charg my D \'I ·\ 0 ~ ast rCard 

I c. \, L'._ I I I I I I I I I I I I I I 

I fapirationDate------------

1 S1&1:1tur 

I r-: ,,,.._______________ 

I rom,,,,) 

! Li....------- 

1 Ph,,.,..(~---~ 

I••Residentsorthe following states apply applicable sales la'<: CA. DE, 
FL, GA. l\A, MD. lll . l \N,MO, NJ, NY, 011, TX, VA, \\'A. Offergood in 
U.S.A. and Canada only. In Canadamakepaymentbycreditcard orI International Postal ~loney Order. COOsand purchase orders will notL"' accepted. 	 _J 
\\'hen you purchase Lotus HALdirectly from Lotus, takeyourfusl 
30 days to try it out. If arter 30days Lotus HAL does not perform as 
described am you've purchased it directly from Lotus, we'llg\adly 
gi\'e you afull refund. 
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DI. ENS/ONA 
ll;J.Gnts expand and contract f 

d reports, accounts and 
transactlo d tines to documents. Th~ 
rules of doul:il 11Q.W accounting are strictly 
enforced wit)l ctompfe.te security and audit trails. 
But for the flr t time1 ~u can see what you 're 
doing. 
FORGET ABOUT MENUS 
lt&ue commands from easy pul 
WlJt1 fUll context sensitive fielp. 
tiafV1$ held every ste of the w 
FO. ABOUT MODUl.ES 
Newv· unifies all accounting 
funct J single consistent 
approach. completely redefines 
integration bdiause there is .no such 
thing as a separate " module". With 
one program, One manual, at one 
price, you ca nage: 
• General .Ledger • Clfent Write-Up 
• Financial Statements • Flnaocial Inventory 
• Accounts Receivable • Mal'lufaoturing I 
• Accounts Payable • Job Costing /, 
• ATF Payroll • Consolidatfons 
• Time & Billing • DepartmentSc & 
• Sales 	& Over Branches 

Entry • _and so on . _ . 

FORGET ABOUT BATCHES 
All documents are related in real-time. 
Your accounts and reports change on 
a transaction by transaction basis. 
SYSTEM REQUIREMENTS 
NewViews runs on IBM and 
compatible personal computers and 
local area networks. You need a hard 
disk, 256K RAM, any monitor, and 
DOS 2.0 or later. Information can be 
imported and exported to other 
popular software packages. 
Companies, reports, accounts, 
transactions, branches, departments, 
etc., are limited only by your disk. 
NewViews is not copy-protected. 
ORDER NEWVIEWS 
C.O.D., MasterCard, American Express, check or money order 

are accepted. Phone support is provided at no charge. 

Training workshops are available. -' 

FREE SEMINARS 
See NewYiews in action at a semir:iar in your city. They are ideal for evaluation, orlentatlon and training. 
CALL (416) 923-4567 FOR RESERVATIONS. 
Anaheim Jan-21 Columbus Mar-06 Los Angeles Jan-20 Ottawa Jan-22 San Jose Jan-16 
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Four Ink-Jet Printers 

Robert D. Swearengin 

After several weeks of produc
ing text and graphics with four 
ink-jet printers that varied wide
ly in price and features, I was 
favorably impressed with the 
overall quiet operation and out
put quality. I experienced no 
problems with reliability or the 
clogged nozzles associated with 
this technology in the past. The 
four printers that I reviewed are 
the Diconix 150 (lower left), the 
Quadram Quad jet (lower right), 
the Xerox Model 4020 (upper 
right), and the Tektronix 4696 
(upper left) . 

The Diconix 150 Portable 
At $479, the Diconix 150 is 
more expensive than some other 
portable printers. But at 3 3A 
pounds, including five C-size 
nickel-cadmium batteries that fit 
inside the platen, it contains 
more features than many desk
top printers-all inside a case 
that is only 11 by 61h by 2 
inches. In addition to draft, 
near-letter-quality (NLQ), and 
script text, it prints italic, 
emphasized, enlarged, condensed, super
script, subscript, and underlined text, as 
well as graphics at 1133 dots per line. 

A tractor feed is standard, and the 
printer also accepts single sheets, 
envelopes, and transparencies through the 
paper slot in the rear of the machine. The 
unit comes with a combination AC adapter/ 
charger, and it will produce 150 pages of 
text on a full charge. Diconix promises to 
offer an optional serial port. The control 
panel on top of the unit contains LEDs for 
power, paper-empty, and on-line status 
and push buttons for on-line, linefeed, and 
formfeed functions. By pressing different 
combinations you can select draft, NLQ, 
script, envelope mode, battery charging, 
a self-test, and reverse linefeed. DIP 
switches under the cover let you set car
riage return and linefeed, skip perforation, 
fonts, IBM/Epson emulation, and inter-

list printing speeds of 150A look at units ranging 
characters per second for draft 
and 50 cps for NLQ. Using a from black-and-white portable 
BYTE benchmark that printed 
50 lines of 60 As, I clocked the to full-size color 
printer at 82 cps for draft and 30 
cps for NLQ. Otherwise, it per
formed as advertised. 

The printing quality of text is 
better than the average portable; 
the draft mode is not very dense, 
but the printer overcomes this 
deficiency somewhat with an at
tractive serif typeface. The NLQ 
and script modes are quite nice, 
and the Diconix 150 does ex
cellent graphics with clean lines 
and good density, although my 
first bar graph was a surprise. 
The 12-nozzle Diconix 150 is 
programmed to accept image 
data files for 9-pin printers 
without conversion . As a result, 
it prints graphics in three
quarter size. Thus, if you want 
to print a 3- by 6-inch image, 
you must program it for a 4- by 
8-inch image. 

The operator's manual is one 

national character sets. 
To avoid the complicated nozzle-clean

ing circuitry found in many ink-jet 
printers, Diconix used some interesting 
engineering on this printer. The 12-nozzle 
print head and the ink supply are com
bined in a small $9.95 cartridge that snaps 
onto the carriage. It prints about 500 pages 
of text; then you simply throw the car
tridge away and snap in a new one. This 
cartridge works very well and eliminates 
another restraint: Many ink-jet printers re
quire a level surface, and the inkwells 
must be capped when the unit is moved. 
This isn't practical for a portable, and the 
Diconix 150 has no such requirements. As 
the unit was printing, I picked it up and 
turned it upside down. No problems oc
curred, and the print quality remained 
constant. 

The specifications for the Diconix 150 

of the best I've encountered. 
Sections on setup, operation, commands, 
and maintenance and the appendix are 
tabbed for quick reference. The com
mands section, unlike many, is thorough 
and easy to understand. Control codes are 
spelled out in keystrokes and in BASIC. 

The Diconix 150 is an extremely ver
satile printer without the trade-offs nor
mally associated with portables. I couldn't 
find much to complain about. The printer 
produced spotty copy initially because I 
failed to snap the carriage latch completely 
into place after installing the ink cartridge. 
After I discovered my mistake and ad-

continued 

Robert D. Swearengin (Department of 
Journalism and Printing, P.O. Box 1930, 
Arkansas State University, State Univer
sity, AR 72467) is an instructor ofjour
nalism and a freelance writer. 
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FOUR INK-JET PRINTERS 

Diconix 150 

Type 
Portable ink-jet printer 

Company 
Diconix Inc. 
P.O. Box 3100 
Dayton, OH 45420 
(513) 259-3100 

Size 
11 by 6V2 by 2 inches; 33M pounds 

Features 
Draft, near-letter-quality, script, italic, bold, 

enlarged, condensed, superscript, 
subscript, and underlined text 

1133 dots-per-line graphics resolution 
Tractor feed 
Envelope mode 
Transparencies 
IBM/Epson emulation 
120-volt AC adapter/recharger 
2K-byte buffer 
Parallel interface 

Documentation 
91-page operator's manual 

Price 
$479 

Xerox Model 4020 

Type 
Color ink-jet printer 

Company 
Xerox Corp. 
475 Oakmead Parkway 
Sunnyvale, CA 94086 
(408) 737-7900 

Size 
22 by 13V2 by 6 inches; 281/2 pounds 

Features 
Draft, near-letter-quality, italic, enlarged, 

superscript, subscript, and underlined 
text 

7 colors 
240 dots-per-inch enhanced graphics 

resolution 
Transparencies 
2K-byte input buffer 
4.4K-byte image data buffer 
Parallel interface 

Options 
RS-232C interface: $100 

Documentation 
80-page operator's guide 

Price 
$1495 

Quadram Quadjet 

Type 
Color ink-jet printer 

Company 
Ouadram Corp. 
One Quad Way 
Norcross, GA 30093 
(404) 923-6666 

Size 
153/.i by 11112 by 41/4 inches; 12V2 pounds 

Features 
Draft, bold, and enlarged text 
7 colors 
640 dots-per-line graphics resolution 
Transparencies 
One-line buffer 
Ouadjet driver software 
Parallel interface 
IBM screen-dump software 

Documentation 
38-page operator's manual 
19-page software manual 

Price 
$495 

Tektronix 4696 

Type 
Color ink-jet printer 

Company 
Tektronix Inc. 
P.O. Box 500 
Station Y3-314 
Beaverton, OR 97077 
(503) 627-7111 

Size 
20 by 13V2 by 6 inches; 29 pounds 

Features 
Draft and underlined text 
7 colors 
120 dots-per-inch graphics resolution 
Transparencies 
Additional colors and features with 

Tektronix terminals 
Parallel interface 

Options 
IBM screen-dump software 

Documentation 
153-page user's manual 

Price 
$1795 

justed to loading paper from a slot in the 
rear, the printer was a pleasure to use. 

The Quadram Quadjet 
A minimum-frills color printer, the $495 
Quadram Quad jet produces graphics and 
text in seven colors. It weighs only 12 1/z 
pounds and has a relatively small foot
print: 15* by 11 1/i by 41A inches. The con
trol panel has buttons for on-line, linefeed, 
and formfeed control. Two LEDs signal 
power and on-line status; a third LED 
signals when you're out of paper, and it 
blinks during the printer's reinking 
operation. 

The ink is supplied by two cartridges
one for black ($10) and another for yellow, 
magenta, and cyan ($17). They print 4 
million characters and simply plug in 
under a front panel with no need to worry 
about spilled ink. A carriage lock on top 
of the printer caps the four ink nozzles 
during shipping or long periods of nonuse. 
When unlocked, it uncaps the nozzles and 
performs a 10-second reinking operation. 
You can reink any time that printing quali
ty deteriorates, a feature I did not use 
because the output remained consistently 
good. The Quadjet accepts single sheets, 
transparencies, and rolled paper that fits 
in a holder under the top cover. 

For text, the Quadjet prints average draft
quality, bold, and enlarged type in black. 
The colors are bright and consistent, and 
the ones that require more than one jet
red, green, and violet-are considerably 
denser than the draft copy in black. 
Quadram rates the printer at 37 cps for 
draft and 17 cps for bold. My times were 
24 and 14 cps, respectively. Color text 
printed at the same speed as black. The 
printer does good-quality color graphics 
at 640 dots per line and is extremely ver
satile because of the Quad jet driver soft
ware that comes with the unit. It programs 
the printer for a software-independent 
screen dump from the IBM PC (it's also 
available for Apple computers and the 
PCjr), for IDS Prism emulation, and for 
printing advanced screen modes with the 
Quadcolor II graphics card. You can also 
change screen colors for the printout. This 
is a useful feature if you want to print 
graphics from a variety of software with
out worrying about the printer driver. As 
a nitty-gritty color printer, the Quadjet 
performs very well in its price class. 

The Xerox Model 4020 
The $1495 Xerox Model 4020 is larger, 
heavier, more sophisticated, and offers 
more features than the two units reviewed 
thus far. It measures 22 by 13 V2 by 6 
inches, weighs 281/i pounds, and inks with 
20 nozzles. The yellow, cyan, and magenta 
inks use four nozzles each; the black ink 

continued 
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We'll let you in on a secret. If the small 
computer you're using has a hard disc drive 
memory, chances are that drive was made 
by Seagate. 

There's a reason for this-actually over 
4 million reasons. (That's the number 
of hard disc drives Seagate has shipped to 
quality-conscious customers throughout 
the world.) 

Why are we telling you this? 
So you can be sure you get Seagate quality 

in your new computer, disc memory upgrade 
or add-on. 

The name on the outside may be different, 
but now that you know the difference, 
make certain that the name on the inside 
is SEAGATE. 

Seagate Technology, 920 Disc Drive, 
Scotts Valley, CA 95066. 800-468-DISC 
(800-468-DISK in California) 

~Seagate 

Inquiry 257 for End-Users. Inquiry 258 for DEALERS ONLY. 



FOUR INK-JET PRINTERS 

uses four nozzles for graphics and four 
more for text. A maintenance cartridge fits 
under a door on the printer front; fluid 
from this automatically cleans the nozzle 
system. When you turn the printer on, you 
hear about half a minute of muted clicks 
and buzzes as this process proceeds before 
the Ready light turns on. When you turn 
the printer off, the cleaning takes about 
a minute. A button on the back panel ini
tiates a four-minute recovery cycle that 
flushes the nozzles thoroughly and 
removes air bubbles from the system if 
you're having problems with print quali
ty. I performed this recovery cycle at setup 
and didn't need to use it again . 

The Model 4020 accepts sheets, trans
parencies, and rolled paper that fits on a 
spindle that attaches to the back. The four 
ink reservoirs are inside the top cover. To 
replenish a color, you simply plug a cylin
drical cartridge into the proper reservoir 
(they are keyed to avoid mistakes) , push 
down until the seal punctures, wait a few 
seconds for the ink to drain, and throw 
away the empty cartridge. This is more 
trouble than a single multicolor cartridge, 
but more economical; you don't have to 
throw away the rest of your magenta and 
cyan because you're out of yellow. The 
cartridges come in sets of four and last for 
about 180,000 characters or 120 pages of 
graphics with l5 percent coverage. 

The front panel contains LEDs for the 
four ink colors and on-line and power 
status. Three membrane buttons control 
on-line, linefeed, and formfeed functions. 
A small rear panel houses the parallel in
terface, switches for self-test, recovery, 
and bidirectional print adjust, and DIP 
switches. The DIP switches set interna
tional characters, draft or NLQ, enhanced 
graphics mode for Diablo Cl50 software, 
margins, print direction , carriage return, 
linefeed, and fonts. If you select the op
tional $100 RS-232C interface, an addi
tional DIP switch sets the protocol and 
data rate. 

For text, the Model 4020 prints IO-pitch 
Gothic and italic, 12-pitch Gothic, and 
12-pitch roman, selectable by DIP switch 
or software, and 17-pitch Gothic, select
able by software only. It also prints ex
panded, superscript, subscript, and under
lined printing. Specifications are 80 cps 
for draft and 40 cps for NLQ; my times 
were 58 and 30 cps, respectively. Unlike 
the other color machines I evaluated, the 
Xerox Model 4020 slows down to print 
color; it printed red at 40 cps in its default 
color text mode (see example at right). It 
is worth the wait, however. The Model 
4020's color text has excellent density and 
brilliance. For black text, I'd rate the draft 
quality slightly better than average and the 
NLQ as outstanding. The 12-pitch roman 
is an attractive and readable face, although 
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not particularly dense. The graphic quality 
is excellent, with clean lines and bright 
colors at resolutions of 120 dots per inch 
in draft and 240 dots per inch in enhanced 
mode. The printer accepts the Diablo 
C!50 driver; Xerox publishes a list of 
more than 50 compatible packages for the 
IBM PC and compatibles and several 
more for the Amiga and the Apple II 
family. 

The Tektronix 4696 
It's hard to resist the temptation to com
pare the Tektronix 4696 with the Xerox 
Model 4020 because both machines ob
viously came from the same manufac
turer. They're similar in size, weight, and 
appearance, even when you peek beneath 
the top cover. But they were designed for 
different applications. Specifically, if your 
application involves only IBM PCs, this 
printer is probably not for you, even 
though it is compatible. It provides fuwer 
features than the Model 4020 at a higher 
price: $1795. The manual and specifica
tion sheet mention only Tektronix 4100
series display terminals and 4400, 4110, 
and 4120 workstations. A company 
spokesman confirmed that this is the 
primary market. If you use Tektronix ter
minals or a combination of these and IBM 
PCs, the Tektronix 4696 is worth a closer 
look. 

The maintenance fluid and ink car
tridges are similar to the Model 4020's, 
but I couldn't verify whether the contents 
are the same. Ink cartridges, good for 
about 100 pages of graphics, cost $18 for 
a set of four. The nozzle-servicing se
quence was a few seconds shorter on 
power-up and a few seconds longer on 
power-down than that on the Model 4020. 
The front panel contains LEDs for the 
four ink colors, on-line, and power status, 
along with membrane buttons for on-line 
and linefeed functions. Although the 
printer has no formfeed button, there is 
one labeled "Media" that lights an LED 
indicating the printer is in a special mode 
for transparencies. The back panel con
tains switches for self-test, recovery, and 
bidirectional print adjustment. Two DIP 
switches set the margins and carriage 
return; two others are for service diag
nostics and don't function during normal 
operation. 

The only options for text are draft, 
underlined, and color, although one of the 
character sets includes room for a down
loadable face. The specifications list the 
printer speed at 35 cps. I timed it at 29 
cps for black and color. The type is an at
tractive dot-matrix face that is a bit too 
thin for my taste. The printer accepts the 
Tektronix 4695 driver and produces ex
cellent color graphics at 120 dots per inch. 

continued 

FEBRUARY 1987 • B Y TE 243 



NOW! FULLY FUNCTIONAL 

XTURBO SYSTEMS 

ALL COMPLETE WITH 

HARD DRIVE AND 


TTL AMBER MONITOR 

FULL SYSTEM PRICE ONLY 

10MB S845 

20MB S985 

30MB s1049 


IBM COMPATIBLE XTURBO SYSTEM, 
4.7718 MHZ WITH 16·BIT 8086·2 
PROCESSOR 
1. Dual Speed-Keyboard Switchable 
2. 640K RAM, 256K On Board 
3. 8087 Socket 
4. Eight Expansion Slots 
5. 135 Watt Power Supply with 


Built-in Filters And Spike Protection 

6. Front Panel Turbo Indicator 
7. Can Boot-Up in Turbo Mode 
8. Handsome, Heavy-Duty AT Style Cabinet 
9. Built-in Speaker 

10. Illustrated Operations Manual 
11 . Runs all MS-DOS programs including 1-2-3, 

Flight Simulator, etc. and GWBASIC 
12. Brand New (Not Refurbished) Hard Drive 

& Controller 
13. System Boots From Hard Drive 
14. 360K Direct Drive (Not Belt Driven) 

Floppy Drive 
15. Four-drive (Not 2-Drive) Floppy Controller 
16. AT-Style Keyboard. 84 Keys, LED Indicators 

and Large Return Key 
17. Monographics (Hercules Compal.) Card 

W/Prtr Port 
18. High Resolution HL Amber Screen Monitor 
19. One-Full-Year Limited Warranty 
20. 30-Day Return for Refund Policy 

2~~415 527-5834 

VISA • MASTER • COD 

kl OLLA COMPUTER 
~ SYSTEMS, INC. 

1224 TENTH STREETBERKELEY. CA 94710 

244 B Y T E • FEBRUARY 1987 

FOUR INK-JET PRINTERS 

Printouts of two complicated color graphs 
included on the optional IBM screen
dump software are impressive. As with the 
Quadram Quadjet, the screen-dump soft
ware is a plus. It allows you to change 
colors as well as the size of the printout. 

With a Tektronix terminal you can 
dump 8- by 6-inch portrait formats and 
101h- by 8-inch landscape formats with a 
keyboard button, and you can print con
tinuous images on rolled paper. You can 
print up to 125 different halftone shades 
with Tektronix 4100 terminal firmware and 
more than 130,000 colors and shades with 
the Tektronix 4510A color graphics 
rasterizer. The printer will also copy from 
a terminal's graphics area while the ter
minal works elsewhere. Unfortunately, I 
could not run these applications on my 
micro. Again, I liked the printer, but you 
really need a terminal to utilize its full 
potential and justify the price tag. 

Graphics 
·Comparing these printers is difficult, but 
the ink jets, at least, are a common 
denominator. I ran the same clustered bar 
chart, designed with Chart-Master, on all 
four units. The four-color chart, with 
three variables and four observations, was 
6Vi inches wide by 5 inches high-the 
largest I could get with my 384K-byte 
memory. 

Print quality of the graph was good with 
all the printers (see the print samples on 
pages 242 and 243). The Diconix 150 
printed a crisp black-and-white version in 
3 minutes and 21 seconds. Times for the 
color printers were 7:01 for the Quadram 
Quad jet, 3 :24 for the Xerox Model 4020, 
and 2:36 for the Tektronix 4696. On color 
brilliance, the Model 4020 and the Tek
tronix 4696 were exceptional-I'd give the 
Model 4020 a slight edge, at least on this 
particular graph . The Quadjet was notice
ably paler but still quite acceptable with 
good color. Considering the price of the 
Quad jet, it compares favorably if you are 
on a budget and not in a hurry. All four 
printers produced the same graph on 
transparencies with no problems. 

Software-independent screen dumps 
were another story. None of the printers 
had problems with text, but I could not 
get the Xerox Model 4020 to dump graph
ics with the Shift-Print key sequence. First 
I tried a black-and-white chessboard with 
players on the squares. The Model 4020 
made a rough outline of the board, about 
4 inches square, using repeated bracket 
signs. Results weren't any better with a 
color Monopoly board. The printer 
dumped an 8- by 31/2-inch version, repro
ducing the color text in black and with no 
graphics. Nonetheless, the Model 4020 
performed nicely when driven with 
graphics software. 

None of the printers 

had problems with 
text, but I could not 
get the Xerox Model 

4020 to dump graphics 
with the Shift-Print 
key sequence. 

The Diconix 150 printed a 4- by 6-inch 
chessboard in 2 minutes and 44 seconds 
after I used the MS-DOS GRAPHICS 
command. However, I could not re
produce the color Monopoly board. 

The Quadram Quadjet dumped a good
quality 5 1/2- by 7 Vi-inch chessboard in 6 
minutes and 17 seconds. The Tektronix 
4696 reproduced a denser version, about 
the same size, in 1 minute and 27 seconds. 
The Quadjet printed a 31/2 - by 5V2-inch 
color game board in 2 minutes with good 
reproduction. The Tektronix 4696 printed 
a slightly smaller version, 3 by 5 \.4 inches, 
in 44 seconds with brighter colors and bet
ter graphics. The printers took longer on 
the black-and-white image, but the chess
board is quite dense-probably in the 
neighborhood of 50 percent. The 
Monopoly game board, with its text and 
smaller symbols, is probably at or below 
the 15 percent density average for business 
graphics. 

Generic screen dumps of graphics are 
questionable. If that's a requirement for 
your application, you'll want to be sure 
that appropriate software is available for 
the printer you choose, and even that is 
no guarantee when you try to dump from 
assorted programs. 

Conclusions 
I encountered no serious constraints with 
any of the ink-jet printers. They're not par
ticularly fast, although the Diconix 150 
compares favorably with other portables 
I've used. Ink-jet printers are more sus
ceptible to dust and altitude changes, and 
I suspect they are not the best choice if 
your printer will be idle for long periods. 
Finally, ink-jet printers are paper-sensi
tive; there was a noticeable difference in 
image quality when I tried one printer's 
paper in another printer. Furthermore, the 
paper is treated on one side; if you put it 
in backward when inserting single sheets, 
the image quality is terrible. 

If these factors don't affect your applica
tion and you need a quiet, quality dot
matrix printer, any of these printers are 
well worth considering. • 
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Qubie' is no stranger. 

Qubie ' delivers the finest peripherals available in terms of features, reliability, price and performance,with service and support 
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At Qubie', customer satisfaction is one of the cornerstones of our philosophy. Our professional Sales/Customer Service staff 
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Stillthe o~y 

· integrated 


scientific analysis,

graphics, and data· 


acquisition software. 


Macmillan's widely-acclaimed 
ASYST'" Scientific Software still 
offers more built-in capabilities than 
any other PC software. Its unique 
interactive programming environ
ment includes such functions as FFT, 
smoothing, in tegra ti on, diff eren tia
tion, curve fitting, statistics, differen
tial equations, and matrix and 
polynomial operations. And all func
tions are supported by sophisticated 
graphics, such as error bars, scatter 
plots, and axonometric plotting. 

ASYST... 


ASYST's extensive function set 
provides the building-blocks that let 
you assemble scientific applications
f ast. RS-232 and optional AID and 

GPIB/IEEE-488 support offer inter
face versatility you just can't get from 
other products. And all hardware sup
port integrates seamlessly with the 
full range of ASYST capabilities. 

Free technical support. 60 days of 
free technical support help you design, 
set up, and fine-tune the perfect sys
tem. Ongoing support is available at 
a nominal cost. 

30-Day No-Risk Offer. 
CALL 1-800-348-0033. 

In New York state, (212) 702-3241. 

Ask for technical literature, including 
performance benchmarks. 

Macmillan 

Software Co. 

An affiliate of Macmillan Publishing Company 
630 Third Avenue, New York, NY 10017 

ASYST is a trademark of Macmillan Software Co. ASYSTwasdeveloped by Adaptable Laboratories Software, P.O. Box 18448, Rochester, NY 14618 
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ing version 1.0 of Microsoft's 
QuickBASIC, you could pretty 
much have stopped with that 
statement. But version 2.0 is 
much, much more. It is an integrated pro
gramming environment that provides 
many of the advantages of an interpreter 
without requiring you to give up the ex
ecution speed of a compiler. It includes 
a full-screen editor, a debugger with 
single-step, animate, and trace modes, a 
library manager that lets you prepare 
libraries of compiled routines that you can 
call from your QuickBASIC programs, 
and a highly structured language that just 
might make you forget you ever heard the 
word GOTO. 

Although most QuickBASIC users will 
probably use the built-in full-screen editor 
to write source programs, you can actually 
use any text editor that will produce ASCII 
files. This includes the editor in your 
BASIC interpreter, although you must 
remember to save programs with the ,A 
option to put them in ASCII format; 
QuickBASIC doesn't know about token
ized BASIC files. 

Comparisons with BASICA 
Because Microsoft's BASIC is bundled 
with most PC-DOS and MS-DOS com
puters, you might expect that QuickBASIC 
would be able to compile your BASICA 
programs unchanged. This is partially 
true. Most QuickBASIC statements use 
exactly the same syntax and work exactly 
the way they do in BASICA. Others, 
though, have somewhat different syntax 
or work a bit differently, and a few 
BASICA features aren't recognized by 
QuickBASIC at all. On the other hand, 
QuickBASIC includes certain enhance
ments that provide much better capabili
ties for developing structured programs 
than those provided by BASICA. 

QuickBASIC supports both dynamic 
and static arrays, with static arrays being 
the default. Storage for dynamic arrays is 

Microsoft QuickBASIC 2.0 

Dennis Dykstra 

QuickBASIC is a program that An integrated QuickBASIC. COMMON, 
compiles BASIC source files DEFtype, and DIM statements 
into machine code. In describ programming environment with declaring static arrays must ap

powerful features 

allocated at run time; for static arrays, it 
is allocated at compile time. Static arrays 
require slightly less storage space and can 
be accessed faster. Dynamic arrays are 
more flexible because you can redimen
sion them with REDIM or deallocate them 
with ERASE. Furthermore, QuickBASIC 
2.0 allows each dynamic array to use as 
much as 64K bytes of memory space, with 
the number of these large arrays in any 
program being limited only by available 
memory. This gives your programs access 
to a lot of in-memory data. 

Strings in QuickBASIC can be up to 
32,767 characters in length, as opposed to 
255 in BASICA. All the BASICA string 
functions are fully supported. In addition, 
a new function, SADD, returns the mem
ory address of a string. 

You can use the CHAIN statement to 
transfer control from the currently oper
ating program to another QuickBASIC 
program, although the ALL, MERGE, 
DELETE, and line-number CHAIN op
tions available in BASICA are not sup
ported. You can also pass control to any 
.EXE file by using RUN filename 
(filename is a string expression). To ex
ecute .COM or .BAT files or a built-in 
DOS command such as DIR or TYPE, you 
have to use SHELL command (com
mand is a string expression), which 
works the same as it does in BASICA. 

Most of the BASICA commands not 
recognized by QuickBASIC are those that 
would normally be executed in the inter
preter's direct mode, such as LIST and 
REN UM. Several statements have slight
ly different syntax in QuickBASIC than 
in BASICA. In particular, programs that 
use DRAW, PLAY, and RESUME will 
probably require some modification 
before they will compile correctly. DEF 
USR and USR are not supported at all by 

pear at the beginning of Quick-
BASIC programs. Also, if your 
program does error trapping 
with ON ERROR GOTO or 

event trapping with ON event GOSUB, 
you will have to notify the compiler of this 
at compile time. Several other BASICA 
defaults are optional in QuickBASIC so 
that your executable files can be smaller 
if you don't need those capabilities. This 
includes the ability to exit an infinite loop 
by pressing Control-Break. 

All the BASICA graphics statements 
have been ported over to QuickBASIC. 
With the exception of DRAW, all are syn
tactically the same as in BASICA. An en
hancement in version 2.0 that will be of 
major interest to users of enhanced 
graphics adapters is that QuickBASIC now 
supports all EGA modes as well as mono
chrome and color graphics adapter modes. 
In addition to the new EGA screen modes, 
QuickBASIC 2.0 provides a PALETTE 
statement that lets EGA users change the 
set of colors being displayed. 

Several statements are new in Quick
BASIC. One useful addition is COM
MAND$, which returns a string contain
ing the command line used to invoke the 
program. You can use this string to deter
mine any parameters that the user may 
have set when the program was started. 
LBOUND and UBOUND return the 
lower and upper bounds of an array; this 
can be useful when dynamic arrays are 
passed to subroutines. LOCK and 
UN LOCK allow users with DOS 3.0 or 
later to control access to all or part of an 
opened file. This may be essential in a net-

continued 

Dennis Dykstra (Northern Arizona 
University, P.O. Box 4098, Flagstaff. AZ 
86011) is a professor and does software 
consulting and freelance writing. His 
latest book is Mathematical Programming 
for Natural Resource Management 
(McGraw-Hill, 1984). 
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MICROSOFT QUICKBASIC 2.0 

QuickBASIC 2.0 

Type 
Extended programming language, BASIC 
compiler, and programming environment 
based on IBM BASICA and Microsoft 
GW-BASIC 

Company 
Microsoft Corp. 
16011 Northeast 36th Way 
PO Box 97017 
Redmond, WA 98073-9717 
(BOO) 426-9400 

Format 
51/4 -inch MS-DOS floppy disks 

Computer 
IBM PC, PC XT, PC AT, and close 
compatibles with at least 256K bytes of 
memory, DOS 2.0 or late1; and one 
double-sided disk drive; can be used with 
or without a hard disk; not copy-protected 

Documentation 
600-page user's manual; README.DOC 
and UPDATE.DOC files on disk 

Price 
$99 

work environment where several pro
cesses might use the same file simulta
neously. 

Line numbers are optional in Quick
BASIC, and I find that programs are a lot 
more readable without them. Ifyou need 
a target for a GOTO or GOSUB state
ment, you can use an .alphanumeric label 
that can be up to 40 characters long. But 
you may find that you can live perfectly 
well without ever using another GOTO. 
QuickBASIC has structures that let you 
avoid them altogether, thus allowing you 
to develop truly modular programs in the 
tradition of Pascal and C. 

Mandate for Modularity 
QuickBASIC facilitates modularity 
through its support of multiline functions, 
true multiline IF. ..THEN ... ELSE 
blocks, named subroutines, local vari
ables, separate compilation of program 
modules, and a facility for developing user 
libraries. 

One of the limitations ofBASICA is that 
it supports only single-line user-defined 
functions. QuickBASIC gives you both 
single- and multiline functions. Any user
defined function is globally available 
within the module in which the function 
is defined. Microsoft refers to a module 
as a single disk file containing a main pro
gram, one or more subroutines, or both . 
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A function definition must reside physical
ly above the first program line that invokes 
it. Thus, you cannot place function defini
tions at the back of the file, as you can 
with FORTRAN, for example. Nor can 
you compile user-defined functions by 
themselves and then link them with a main 
program. However, you can put one or 
more function definitions in a separate file 
and merge them with the source file at 
compile time. This is done by placing a 
compiler metacommand, $INCLUDE, in 
the source file at the point where the func
tion definitions are to be merged. 
$INCLUDE is also convenient for merg
ing blocks of statements that will be used 
in more than one module, such as COM
MON statements. 

QuickBASIC 2.0 supports true IF. . . 
THEN ... ELSE blocks, with no limit on 
the number .of physical lines that these 
blocks can occupy. Multiple ELSE IF state
ments give you the capability provided by 
CASE constructs in Pascal and C. 

In BASICA, the CALL name statement 
is used to transfer program control to an 
assembly language subroutine stored at 
the address pointed to by a variable named 
name. This address is an offset into 
BASICA's code segment. The syntax of the 
CALL statement in QuickBASIC looks the 
same but is actually quite different. In 
QuickBASIC, name refers to a subroutine 
name, not a variable. This subroutine 
might reside in the same module as the 
calling program (in which case name is 
considered an internal reference), or it 
might reside in a separate module (an ex
ternal reference). It can be either a 
QuickBASIC subroutine or an assembly 
language subroutine. In BASICA the pro
grammer has to worry about initializing 
name so that it points to the correct ad
dress. In QuickBASIC that is the job of 
the compiler (for internal references) or 
the linker (for external references) . 

A named QuickBASIC subroutine (as 
opposed to a conventional GOSU B) is a 
contiguous block of code that is normal
ly positioned after the END statement of 
the main program. The first statement in 
this block of code must be SUB name 
(parameter list) SfATIC, and the last state
ment of the block must be END SUB. 
Parameters are optional and can be sim
ple variables or arrays; the corresponding 
arguments of the CALL statement can be 
simple variables, arrays, or expressions 
and must agree in type with the param
eters. The keyword STATIC is mandatory 
and indicates that the subroutine is non
recursive. Recursive subroutines are not 
supported in QuickBASIC 2.0. 

Variables used in a QuickBASIC pro
gram are not available to the named sub
routines called by that program unless 
specifically passed to them. Identical 

variable names in a main program and in 
a named subroutine refer to different 
memory locations unless the variable is 
specifically declared to be shared between 
the main program and the named subrou
tine. This applies only to named subrou
tines, however; any variables used within 
a multiline user-defined function, except 
those passed as arguments, are by default 
global variables. However, you can force 
such variables to be local to the function 
by including the statement STATIC vari
able listjust below the DEF FN statement. 
This can cure many debugging headaches. 

Variables can be passed to named sub
routines in several ways. They can be 
passed as arguments to the CALL state
ment or they can be named in a SHARED 
or COMMON statement. The SHARED 
statement lists main-program variables 
that are to be made available to all sub
routines residing in the same module as 
the main program. The COMMON state
ment is used when the main program and 
subroutine reside in different modules. 
COMMON is also used to pass variables 
to another main program invoked by the 
CHAIN statement. 

When you link separately compiled 
modules together, exactly one module 
must contain a main program; other 
modules can contain named subroutines. 
Each module is compiled separately using 
QuickBASIC. This produces an object file 
for each module with the extension .OBJ. 
The separately compiled modules can then 
be linked with Microsoft's Link program 
(Overlay Linker version 3.06 comes with 
QuickBASIC) to produce an executable 
program file with the extension .EXE. 

QuickBASIC 2.0 provides a library 
management capability through a program 
called BUILDLIB.EXE. Software devel
opers familiar with Microsoft's LIB.EXE 
will find BUILDLIB.EXE inconvenient 
because you cannot add or delete in
dividual modules from the library; you 
simply create the library all at once from 
the collection of .OBJ files. If you want 
to add a new module, you recreate the 
library with both the old and new .OBJ 
files. To me this is awkward, but users not 
already familiar with object libraries may 
find it easier than working with a more 
flexible, but also more complex, library 
management system. 

More Memory to Manage 
One of the limitations that almost every 
BASICA programmer confronts sooner or 
later is that both the BASIC source code 
and all the data have to fit within a single 
64K-byte segment. By adopting this limit, 
BASICA conforms to what Intel refers to 
as its "small memory model." Quick
BASIC 2.0 gives you a "medium memory 
model" in which 64K bytes are allocated 
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to data alone, and up to 64K of code space 
is allocated to each source module. Al
though each module is limited to 64K 
bytes ofcode space, you can link separate
ly compiled modules together to form 
large programs that are limited in size only 
by available memory. All such modules 
have access to the single data segment, but 
only variables declared in COMMON 
statements or passed as subroutine argu
ments preserve their values across module 
boundaries. 

Version 2.0 of QuickBASIC provides 
another improvement that will interest 
software developers. Dynamic arrays are 
now stored separately from the 64K data 
segment. Each dynamic array can occupy 
up to 64K by itself. Dynamic arrays can 
be referenced in COMMON statements, 
and the number of such arrays that you can 
use in a program is limited only by avail
able memory. This capability will help 
elevate QuickBASIC to the category of 
serious development languages. 

The Assembly Connection 
QuickBASIC 2.0 makes it possible to use 
assembly language subroutines even if you 
don't have Microsoft's Macro Assembler. 
(However, for the greatest speed and flex
ibility or very large assembly language 
routines, you will still need the Macro 
Assembler.) QuickBASIC lets you POKE 
machine language subroutines into mem
ory and then branch to them by using a 
CALL ABSOLUTE (argument list) state
ment, where the last argument in argu
ment list is an integer variable specifying 
the offset into the current data segment 
where the machine language subroutine 
begins. Version 2.0 also supports BSAVE 
and BLOAD, so you can quickly save and 
load large machine language routines and, 
perhaps more importantly, you can quick
ly save and load graphics screens direct
ly to and from screen memory. 

You can even invoke BIOS and DOS in
terrupts from within a QuickBASIC pro
gram using INT86 and INT86X. These are 
nearly identical to the interrupt interfaces 
provided with Microsoft Pascal and C. 
INT86X lets you change the values of the 
DS and ES registers; INT86 does not. The 
format of both interfaces is 

CALL INT86[X](interrupt,VARPTR 
(regs,(O)), VARPTR(regs,(O))) 

where interrupt is the number of the in
terrupt being invoked, regs, is an array 
of register values to be used as input by 
the interrupt routine, and regs, is an ar
ray in which register values output by the 
interrupt routine will be returned . To print 
the current screen, for instance, you can 
invoke BIOS interrupt 5 (the PrintScreen 
service) via 

CALL INT86(5,VARPTR 
(REGS1(0)),VARPTR(REGS2(0))) 

with all elements of REGS1 initialized to 
zero. 

The Integrated Environment 
In preparing version 2.0 of QuickBASIC, 
Microsoft clearly paid attention to the 
enormous success of Borland's Turbo 
Pascal. QuickBASIC now sports a built
in full-screen editor from which you can 
compile, run, and debug programs, all 
without ever leaving the editor. This 
makes program development very much 
like using an interpreter, except that the 
editor is a lot better; through drop-down 

menus it features commands like Search, 
Cut, Paste, and the all-important Undo, 
which are missing from the BASICA 
editor. The QuickBASIC editor also sup
ports a mouse if you like that kind of in
terface. On a color monitor, the editor 
comes up in white text on a blue back
ground, but Microsoft has thoughtfully 
provided a way for you to change the 
colors to suit your own taste. 

After you have fully debugged a pro
gram, you can convert it to executable 
code (an .EXE file), either from within 
the editor or from a DOS command line. 
Doing this from within the editor is much 
faster, since everything required is already 

continued 

Table 1: Results for the standard BYTE benchmarks (see BITE 's Inside the 
IBM PCs, Fall 1985, page 195). Two separate compile times are shown. 
"Jn mem01y " refers to compiling from the editor and includes the time 
required to write an executable file to disk (for QuickBASJC this is not, 
however, a stand-alone executable file as is produced by ZBasic-the 
BRUN20 run-time environment must be loaded before it can execute). 
"Command line" refers to compiling and linking of QuickBASJC programs 
from the DOS command line to generate stand-alone executable files. 
"Disk storage" refers to the total space required for the ASClI source file 
plus the executable file. The Mite program measures the time required to 
write a 64K-byte sequential file onto a blank disk, 128 bytes at a time; 
Read measures the time required to read this file into memory, 128 bytes at 
a time. Cale determines how long it takes to do 10,000 multiplication and 
10,000 division operations; Cale. INT does the test with integer variables, 
and Calc.FP does it with single-precision floating-point variables. Sieve 
measures the time required to execute one iteration of the Sieve of 
Eratosthenes program to determine all prime numbers up to 13,999. 
Sieve.INT does the test with integer variables, and Sieve.FP uses single
precision variables. All tests were done on a Tandy 1000 with 384K bytes 
of mem01y and two double-sided disk drives running MS-DOS 2.11. All 
times are in seconds; file sizes are in bytes. 

Compile times 

Language Test 
Run 
time 

In 
memory 

Command 
line 

Disk 
storage 

OuiekBASIC 
ZBasic 
GWBASIC 

Write 
Write 
Write 

58.7 
57.7 
58.9 

5.4 
9.4 

121 33,344 
13,952 

308 

QuiekBASIC 
ZBasie 
GW-BASIC 

Read 
Read 
Read 

30.5 
30.5 
55.9 

5.1 
9.8 

122 33,234 
13,824 

248 

QuiekBASIC 

ZBasie 

GWBASIC 

Cale.INT 
Cale.FP 
Cale.INT 
Cale.FP 
Cale.INT 
Cale.FP 

1. 1 
11. 1 

1. 1 
102.0 
61.8 
63.0 

5.3 
5.4 
9.6 
9.6 

123 
123 

28,698 
28,874 
13,952 
14,080 

384 
307 

OuiekBASIC 

ZBasie 

GW-BASIC 

Sieve.INT 
Sieve.FP 
Sieve.I NT 
Sieve.FP 
Sieve.INT 
Sieve.FP 

1.4 
19.4 

1.4 
63.2 

181.0 
205.0 

5.9 
5.9 
9.5 

10.4 

124 
127 

28,794 
29,492 
14,208 
14,336 

488 
448 
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in memory and no link step is needed. But 
if you are developing a program that will 
comprise several separate modules, you'll 
have to compile them independently and 
then invoke the linker from the DOS com
mand line. People who have used other 
compilers will have no difficulty with this, 
but it may_be a new experience to BASIC 
programmers. 

Triple Threat 
QuickBASIC 2.0 actually provides three 
run-time systems. One of these is invoked 
from the built-in editor and, with a com
pilation speed of up to 6000 lines per 
minute, is by far the fastest way to com
pile programs. Programs executed from 
within the editor run more slowly than 
those executed from the DOS command 
line, however; BYTE's Sieve of Eratos
thenes benchmark runs only about one
twelfth as fast from within the editor as 
from the DOS command line. This is still 
10 times faster than in BASICA, but you 
would normally be willing to give up that 
extra speed only during program develop
ment when the interpreter-like environ
ment is helpful. 

Aside from the QuickBASIC editor, 
there are two run-time systems from 
which to choose, depending on the kind 
of executable file you want to produce. If 
you choose to link with BCOM20.LIB, 
QuickBASIC produces a stand-alone 
executable file. If you link with 
BRUN20.LIB, an .EXE file is produced 
that is substantially smaller (e.g., 2K bytes 
instead of 28K for the Sieve of Era
tosthenes program), but it cannot run by 
itself. When you invoke the program, it 
first loads BRUN20.EXE, a run-time en
vironment; BRUN20 then actually super
vises the execution of your program. 

Both of these systems have their advan
tages (e.g., CHAINing with 'COMMON 
is supported only by BRUN20), and it was 
thoughtful of Microsoft to provide a 
choice. All the execution-time results in 
tables 1 and 2 were obtained by linking 
with BCOM20.LIB. Linking with 

BRUN20.LIB would have reduced both 
disk storage space and link times substan
tially, but it would have increased run 
times by 15 to 20 percent. Also, 
BRUN20.EXE must then reside on your 
disk, and it occupies 68,396 bytes. 

How Quick? 
QuickBASIC is well named. Compared 
with Zedcor's ZBasic, which lists for 
about the same price and is probably its 
chief competition, QuickBASIC requires 
more time to convert a source program 
into stand-alone executable code. But at 
run time, QuickBASIC really goes flat out 
(see table 1). For some benchmark tests 
it was a dead heat, but for others Quick
BASIC was a clear winner. 

Both QuickBASIC and ZBasic write to 
disk at about the same speed as interpreted 
BASIC, but they read from disk almost 
twice as fast. For integer runs of the Cale 
and Sieve benchmarks, QuickBASIC and 
ZBasic both turned in times as fast as 
previously reported for Turbo Pascal 3.0 
(see the review by Mark Bridger in the 
February 1986 BYTE) and considerably 
faster than True BASIC or BetterBASIC 
(see the ZBasic review by TJ Byers in the 
May 1986 BYTE). For the Cale.INT 
benchmark, though, I had to use C=C \A 
with QuickBASIC to force integer divi
sion; otherwise it ran much slower at 
floating-point speed. This is something to 
keep in mind if you need to speed up an 
integer-intensive routine. When the Cale 
and Sieve benchmarks were run with 
floating-point variables, both Quick
BASIC and ZBasic slowed down consider
ably, but QuickBASIC was the clear win
ner. In the Cale.FP benchmark, in fact, 
QuickBASIC was nine times as fast as 
ZBasic, and in the Sieve, three times as 
fast. Compiled ZBasic was even slower 
than interpreted GW-BASIC in the 
Cale.FP benchmark. 

[Editor's note: Execution times for 
QuickBASIC were made with the error 
handler (Debug option) turned off Under 
that condition, there is no checking for 

Table 2: Time required to execute representative graphics commands in 
QuickBASIC and in interpreted GW-BASIC on a Tandy 1000. All times are 
in seconds. 

Execution time 
Test description Quick lASIC GW-BASIC 

DIM A%(8001) 
GET(0,0)-(199,319),AO/o 0.49 6.09 

PUT(O,O),AO/o,PSET 077 4.05 

CIRCLE(160,100),90,1: 0.89 3.11 
PAI NT(160,100),2,1 

out-ofbound array references, arithmetic 
overflow, and other errors that may occur 
at run time. When the error handler is 
enabled, QuickBASIC execution times are 
sign~ficantly longer.] 

While running QuickBASIC through its 
paces, I also found that when large arrays 
are passed from the main program to a sub
routine, the subroutine will execute much 
faster if the arrays are passed in COM
MON or SHARED statements than if they 
are passed as arguments in the CALL 
statement. A Quicksort subroutine re
quired about 50 percent more time to sort 
an array of 500 integers when the array 
to be sorted was passed as an argument. 

One set of commands that I expected to 
execute about as fast in interpreted BASIC 
as in QuickBASIC is the set of graphics 
primitives that make the various imple
mentations of Microsoft BASIC such a 
pleasure to use. Since these commands re
quire relatively little work by the inter
preter, I assumed that they would already 
be pretty much up to speed. 

However, I was wrong. All the graphics 
commands I tested work faster, some of 
them much faster, in QuickBASIC than in 
GW-BASIC. To illustrate the typical 
speedup, table 2 summarizes the results 
of three simple tests. The first two are tests 
of full-screen GET and PUT statements, 
and the third measures the time required 
to draw a circle in the center of the screen 
and fill it with a solid color. QuickBASIC 
executed these commands 3 to 15 times 
faster than GW-BASIC. The speed im
provements, particularly those with GET 
and PUT, make QuickBASIC a realistic 
development language for programs that 
use graphic window overlays. 

More Than Competent 
Although I've never thought of BASIC as 
a serious development language, I now 
have to admit that I like QuickBASIC. 
Microsoft brought BASIC to microcom
puters with Altair BASIC, and Quick
BASIC represents the company's latest 
contribution to the evolution of this lan
guage. Version 1.0 went far enough that 
you could see the promise of great things, 
but not far enough to be really satisfying. 
Version 2.0 lives up to that promise. 

QuickBASIC is now more than just a 
competent language. It represents an 
outstanding contribution to the microcom
puter world. The documentation is attrac
tively presented and about as comprehen
sive and utilitarian as any language 
documentation you'll find. The price is 
competitive with any full-fledged BASIC 
compiler for the IBM PC that I know 
about, and well below most of them. If 
you like BASIC, you'll like QuickBASIC. 
If you don't like BASIC, QuickBASIC just 
might change your mind. • 
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Any Software. Any 	 or. Any Time~
....V'........ 


TTL Monochrome Monitor RGB, Composite Monitors,
EGA Monitor and Compaq PC Portable2 and the IBM Portable PC 

Hercules Software EGA Software Hercules Software EGA Software Hercules Software 

CGA Software 132 Column Software 

EGA Wonder runs EGA, CGA, MDA, Hercules and 

132 Columns on an Enhanced Graphics Display. 

CGA text is improved to 8 x 14 and graphics are 

double scanned for a high quality display. 


Features ATI Paradise Ou1dr1m required.
EGA Auto and 

Wonder Swi1ch Video 7 

Comp11ibl1 10 EGA, CGA, MDA, Harcul11 

25H Vidoa Manrory "" "" "" 
llulomiflc Swi1cKlng hlwMll EGA •fd "" "" "" 
CGA Color Mo8il and Among EGA, 
MDA, and Harcul11 Mod11 

Runs EGA, CGA, MDA, Harcul11 and 132 "" "" 
Columns on 1n EGA Monitor 

Runs EGA, CGA, MDA. Harcula1 and 132 "" 
Columns on 1n RGB Color Monitor 

Runs EGA, CGA, MDA. Harcul11 and 132 "" 
Columns an 1 TTL Monochrome Monitor 

Runs EGA, CGA, MDA. Harcul11 and 132 "" ...,,,,
Coh11nn1 on 1 Comp01lt1 Monitor 

Runs EGA, CGA, MDA, Harcul11 and 13 2 
Columns on an IBM Port1bla P .C. 

W1moty "" I YrZ.. Yr~ 1 Yr 

Suggalllld list Prlca $399 1595 1599 

·1rademarks:ParadiseAuto Switch-Paradise Systems Inc; Quad EGA+ is a trade· 
mark of Ouadram Corp.; Video.J -Video-7, Incorporated; IBM PC Portable-IBM
International Business Machines. Compaq - Compaq. Inc 
1. 	 "Any Software. Any Monitor, Any Time" applies to IBM graphics, standards. 

monitors, software. 
2. Optional Compaq Expans ion Module !no 132 Columns) suggesled list price $99. 
3. Flicker ing effect of interlacing reduced wi th purchase of anti·glare screen filter. 

CGA Software 132 Column Software 

EGA Wonder runs EGA, CGA, MDA, Hercules and 
132 Columns on aTTL Monochrome Monitor and 
Compaq PC Portable2 • Colors of EGA and CGA 
are converted into shades, graphics are full 

screen and no pre-boot drivers are 

Upgrade to EGA Without An EGA Monitor 
The ATl EGA Wonder goes far beyond software compatibility. It is the result of 

intensive development by one of the most revolutionary technology companies today- ATl 
Technologies Inc. 

The ATl EGA Wonder is not just better technology. It is the solution for upgrading to 
EGA without an EGA monitor. 

Only the ATl EGA Wonder displays EGA, CGA, MDA, Hercules and 132 column 
software on an Enhanced Graphics Monitor, an RGB Color/Graphics Monitor, aTTL 
Monochrome Monitor, aComposite Monitor, or the internal monitor of the PC Portable. 

Only the ATI EGA Wonder provides upward compatibility to EGA and downward 
compatibility to CGA, MDA, and Hercules on your present monitor - EGA, RGB,TTL, 
Composite or PC Portable. 

At ATI we have developed abetter graphics card for you. 
Call us today at (416) 477·8804 for more information. 

450 Esna Park Dr. Markham, Ontario 

Canada LJR I H5 TLX. 06·966640 


Technology you canInquiry 3~ -

CGA Software 132 Column Software 

EGA Wonder also runs EGA, CGA, MDA, Hercules 
and 132 Columns on an RGB Monitor, Composite 
Monitor, and the IBM Portable PC in 64 colors 
(shades). EGA and Hercules software are inter· 
laced for high resolution text and graphics.3 

Composite monitor and PG Portable display nol shown. 



Now thinkToshiba TllOO PLUS. The 
IBM1-comQatible portable PC that puts full 
desktop PC power in a package small enough 
to fit in a desk drawer. And light enough to 
make an office out of any place there's a seat 

SPEED Is OF TuE E&sENCE. 
Computers can compute many times 

faster than our brain. But with many portable
PCs, you can go out of your mind waiting 
for them to load a program, move around 
blocks of text, search through a database or 
recalculate a spreadsheet 

Not so with the TllOO PLUS. Our 
80C86 16-bit processor has 16-bit data paths
and runs at 7.16 MHz. Combined with our 
64-0KB ofmaximum memory capacity; it runs 
up to twice as fast And that means you 
can get through your work faster. Whatever 
kind ofwork you do. 
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How SMALL Is IT? 
Putting all this speed and power in a 

package only 12.l"W x 2.6"H x 12"D and 
weighing under 10 pounds was no small 
feat We did it by usmg our unique gate array 
technology to reduce the number of I Cs. 
Which gives you exceptional reliability as 
well as incredible portability. 

IT BENDS OVER BACKWARDS. 
O.K., it's fast, small and light Which 

is enough in itself. But what else does the 
TllOO PLUS portable computer have going
for it, you ask Plenty; we say. 

Ever had to squint or scrunch down 
to see what's going on with other portable 
PCs' screens? Our screen is a high-contrast,
high-resolution LCD that shows 25 lines by
80 characters of text with 640 x 200 resolu
tion. And it will even bend over backwards to 
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accommodate you by tilting a full 90 degrees. that anything goes wrong with your TllOO 

STANDARD~TI!AT SETTHE STANDARD. ,PLUS, we guaran~e you prompt delivery of 


calculator, autodialer, calendar and a_ppoint- . ' 1-890-4~7-~777. Please call to let us kndw 
~ent scheduler. And our exclusive,"Excep- yo~ re ~inking of us."D.. Jn th .On r 1 Ogram. e unlikely euent 1b al Care v· lsaregi;;tere<lll'tldcmarkol'liayes~ri.>· ·~res~ 

In Touch with Tomorrow 

TOSHIBA 
1l hiOO AnimicrL Inc.. Wammrion S)'!!lems [)hi'<i<ln 


lnquir; JOO 


The TllOO PLUS comes with a 
lon9, list of standards including dual 720KB 
3.5 'disk drives, MS-DOS; senal, parallel
and CRT ports, an IBM-compatible keyb.oard 
with ~1 full-size keys, rechargeable NiCad 
battenes that last up to eight hours _p~r
charge, AC adapter, user'S'manual, MS-DOS 
manual and soft carrying_case. 

. A.l~o standard is SideKick~ the best
selling ut1hty program that includes a notepad 

a replacem~ntwhile yours is bein_g fixed~ 
Ootions for theTllOO PLUS include 

300/1200 bps Hayes"~~pati~le internal 
~odem, external 5.25 disk drive, Flo_ppy
Link to a desktop PC's 5.25." drive, ~M--
compab~le :fi.ve-sl0t expansion chassis and 
automobile power ad~ptet:

Is there anytlung we left out? 
Oh y~s, the phone numb~r for ypur nearest 
Toshiba computer and pnnter dealer: It's 



Introducing OptiLab: 

The Complete Microprocessor Development Toolbox. 

You need the right tools to 
speed completion of your 
project and improve its 
quality. 

That's why we created the 
OptiLab toolbox. The tools 
you want for beginning
to-end development and 
optimization of micro
processor code. OptiLab's 
fully-integrated, PC-based 
system lets you debug, 
analyze, modify, optimize, 
and test code in a seam
lessly integrated environ
ment. You can add your 
own cross-assembler, too. 

The star of the OptiLab 
is Program Performance 
Analysis that helps you 
uncover invisible bugs. 
eliminate unneeded code, 
and cure program ineffi
ciencies. Opt.Lab runs in 
real-time, is non-intrusive, 
and gives you outstanding 
performance at a remark
ably low price. 

There's more. OptiLab's 
48-channel analyzer lets 
you track bus state ac
tivity and trap bugs fast. 
Monitor your software as it 
executes in real time with 

the full-featured 8/ 16-bit 
In-Circuit Emulator. Send 
test patterns with the Input 
Stimulus Generator and 
observe their effects. 
With the built-in EPROM 
Programmer. you can 
program devices without 
leaving OptiLab. 

Orion offers you ready 
support for more than 
150 different microproces
sors. MicroTargets"' allow 
you to run and test your 
software even before you 
have working hardware. 
And our crack team of 

Applications Engineers 
is standing by if you need 
assistance. 

But here's the real news. 
OptiLab is priced under 
$7.000. Or, you can start 
with a basic Orion system 
for as little as $2.995 and 
add capabilities as you 
need them. 

Call now for comP.lete 
information on Opt1Lab 
or other Orion microproc
essor development tools. 
All Orion products are sold 
with a 15-day money-back 
guarantee. 

Analyzer 
ln·Circuit Emulalo( 
Line·by·Line Assembler 
Debug Package 
Performance Analyzer 
Stimulus Generator. 
t:PROl'I Pro rammer 

b ASSt:l'IBLt: 
~ 

__J Dt:BUG 
:;:; 
C. HST 
0 

Everything from assembly 
to final optimization ofyour 
software can be done with 
the Optilab toolbox. 

Optilab presents a graphical 
display of actual program 
performance. 

=-==-= ~nS:S- -~-- --~:::-="' :"'== 
INSTRUMENTS, INC. 

Call Toll free: 1-800-245-8500 
In California: (US) 361·8883 
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APPLICATION REVIEWS 


D 


and sophisticated package with 
many state-of-the-art methods 
that you will not find in most 
statistical packages. Some of the 
techniques are hot out of the math journals. 

Forecast Master is not a general
purpose statistical package. If all you care 
about are means, standard deviations, sim
ple linear trend fitting, and very-near-term 
ballpark forecasting, then look elsewhere. 
This program is not for beginners. The 
reference manual to Forecast Master 
claims that its methods are "readily ac
cessible to the user who is not also a 
specialist in statistical forecasting." At 
best, I think that this statement is wishful 
thinking. One cannot leap into this pro
gram and expect to get the most benefit 
from it without the prerequisite statistics 
training and some prior forecasting ex
perience. 

Forecast Master is a menu-driven 
collection of up-to-date and high-tech 
statistical procedures for performing 
univariate and multivariate time-series 
forecasting. This means that you can 
forecast a company's earnings from its 
own past history and also make use of 
other economic indicators such as the con
sumer price index or the prime interest 
rate. Good multivariate forecasting capa
bility gives you the same power tools used 
by the banking houses, Dow Jones, and 
the U.S. Department of Labor. It gives you 
firsthand experience with the input-output 
output theory of economics. 

A Plethora of Techniques 
Forecast Master is clearly designed for ex
perts in technical analysis who have had 
prior forecasting experience and a more
than-passing interest in the mathematics 
of matrix analysis and multivariate data 
analysis. Its separate procedures include 

• multivariate state-space forecasting with 
up to 10 variables (exogenous and en
dogenous) 

Forecast Master 

Lowell Rosen 

Forecast Master, from Scientific of the method. In addition, the A state-of-the-art 

Systems and the Electric Power documentation fails to give any 

Research Institute, is a powerful substantial roadmap to the first
statistical package with lots of 

power and some flaws 

• univariate Box-Jenkins for ARMA 
(autoregressive moving average) models 
• multivariate Bayesian vector autoregres
sion for up to five variables 
• univariate exponential smoothing in
cluding adaptive time weights and com
pensation for trends and seasonal effects 
• AUTOPRO regression 
• multivariate variable parameter regres
sion for time-varying regression coeffi
cients 
• econometric analysis using the XII 
method including trend, seasonal, 
cyclical, and erratic decomposition 
• simple curve fitting including linear, ex
ponential, quadratic, hyperbolic, log, and 
power curves 

Among its preprocessing data transfor
mations are differencing and log trans
forms to improve statistical stationarity, 
and it has an excellent capability to define 
new variables as functions of old ones. All 
the methods are carefully designed to let 
you develop your own models, change pa
rameters, explore variations, and finally 
compare and graph the results of what you 
did. This is indeed what a professional 
wants to do, but it can also become a con
fusing jungle of multiple choices to the 
uninitiated. 

No Roadmap 
It is in this jungle of high-tech forecasting 
techniques that Forecast Master's docu
mentation exhibits its major deficiency. It 
covers at length the fine points of the math 
analysis of the different algorithms, but it 
fails to provide any cross-index of all the 
methods. Needed are summaries and 
comparisons in terms of input data re
quirements, their good and bad points, 
criteria for use, forecast accuracy, size of 
the forecast horizon, and basic philosophy 

time but intelligent user who has 
the simple but urgent question, 
"Which method should I use 
and trust?" 

It is one thing to press computer keys 
and get a screenful of numbers such as a 
a Durbin-Watson statistic, Ljung-Box test 
score, or AIC error statistic (which you 
may or may not have seen in a statistics 
course) and another thing entirely to 
understand the meaning and utility of 
state-space transition and error matrices 
and how canonical correlations between 
past and future can be used for model 
order determination and more accurate 
forecasting. The help screens in Forecast 
Master should have been more useful in 
this context. 

Powerful Forecasting 
Econometric analysis of a time series with 
its seasonal, cyclical, and trend com
ponents is the basis of economic time
series forecasting. Likewise, regression 
techniques have been around for many 
years, but state-space forecasting is not as 
widely used, if only because it is so new. 
Yet it has the capability to be the most ac
curate of all the techniques. Historically, 
it is a direct application of the Kalman 
filtering methods used in en~neering and 
science. The same methods in state-space 
forecasting can be used for predicting the 
daily, weekly, or monthly movements in 
the stock market or the national debt or 
world trade balances. The Kalman 
methods are basically iterative, least
squares estimation techniques that con
stantly adapt to the changing patterns of 

continued 

Lowell Rosen (7941 Paseo Del Ocaso, La 
Jolla, CA 92037) is a professor of 
graduate statistics and management 
science at National University in San 
Diego, California. He is also an aero
space scientist with General Dynamics in 
the Space Systems Division. 
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Forecast Master 

Type 
Time-series forecasting statistical package 

Company 
Scientific Systems 
One Alewife Place 
Cambridge, MA 02140 
(617) 661-6364 

Format 
Three 5V4-inch floppy disks; not 
copy-protected 

Computer 
IBM PC or compatible with 512K bytes of 
memory and one floppy disk drive (640K 
and two floppy drives are suggested); 
IBM-compatible graphics monitor and 
printer (with graphics capability); MS-DOS 

Features 
Multivariate and univariate time-series 
forecasting; menu-operated with graphing 

Documentation 
142-page reference manual 

Price 
$795 

a time series by continuously monitoring 
the forecasting errors being made. They 
can potentially provide the largest fore
casting horizons of all the methods. 

paradox. On one hand, they are fast and 
easy to use, but on the other hand they fail 
to annotate key time information on the 
graphs. Data is segmented into pages ac
cording to the resolution you request and 
then plotted on the screen of your graphics 
monitor. You have the capability to move 
to the next page or back to a previous one. 
A convenient feature lets you do log, dif
ference, and ARMA deseasonalization 
transforms on the data before it is plotted. 
On-screen information includes the name 
of the data, the scale factors, vertical 
numbering, and the start and end dates of 
the data. The horizontal axis, however, 
shows no dates, just tick marks. If you 
want to determine the date of a particular 
plotted point, you have to count possibly 
hundreds of tick marks. 

Accuracy 
Once you get used to the menu operation 
and the data-selection techniques, the pro
gram runs quite quickly. Both data selec
tions and forecasts are conveniently 
remembered from run to run so that com
parisons are easy to make. A built-in 
graphics screen dump to an Epson printer 
worked fast and flawlessly, providing a 
hard-copy output similar to the IBM 
graphics screen dump, but with an ap
parent higher resolution. 

To test the routines, I divided the built
in data files such as the unemployment 
rates in half, with the first half function
ing as the historical set. I could then com
pare the forecasts with the remaining data. 

All the forecasting methods yielded ex
cellent short-term forecasts of three to five 
periods. My particular interest was in how 
well they would do with extended fore
casts beyond one and one and a half years. 
When using 12-period forecasts on the 
quarterly unemployment rates, I found 
that at about the halfway point in the data 
both Box-Jenkins and the simpler three
parameter exponential smoothing model 
predicted exponential growth patterns over 
a three-year period, while the state-space 
methods predicted first an upswing of four 
points and then a downswing of the same 
amount two years later. Of the three 
methods, the state-space method predicted 
the correct pattern but led it by one year. 

Summary 
Forecast Master is a powerful state-of-the
art forecasting package for time-series 
analysis. It is primarily for technical ex
perts who can best appreciate and use its 
many features. I like its particular use of 
state-space technology and the ability to 
compare forecasts among all the methods. 
But I don't like the absence of lots of well
documented application examples show
ing this power, nor its high price. The 
menus are a bit of a hindrance, but quick 
nevertheless. The program would greatly 
benefit from a high-level macro command 
capability. The deficiencies in the docu
mentation, data management, and graph
ing are serious though not fatal. I hope a 
future revision will resolve these 
matters. • 

Data Handling and Display 
Forecast Master comes with a collection 
of data files with which you can start play
ing the forecast game. They are simple 
ASCII files representing such things as the 
quarterly unemployment rate, the M 1 
money supply, and the quarterly savings 
rate. They also have associated key files 
that list the start date and sampling period 
(e.g., monthly, quarterly) of the data. Any 
other data that you wish to enter into the 
program must be on your DOS disk as an 
ASCII data file . 

Once in the program, you must then ex
ercise the menu option to create a key file 
for the data. You cannot enter, change, 
modify, list, combine, compare, or delete 
data from within Forecast Master. There 
is no data management capability within 
the program. Instead, the Edit Data File 
menu option merely bumps you out of the 
program into a text editor of your choice 
where you can make changes. This lack 
of a fast, basic data manager (usually the 
hallmark of good statistical packages) is 
a serious deficiency in the program. 

The graphics-plotting routines within 
Forecast Master also offer a strange 

'1 
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Public Domain 

Software for the Amiga 


Warren Block 

Public domain software for the Amiga is 
very important. The number of commer
cial programs available for the Amiga is 
relatively small (at least thus far) and, in 
many cases, this has caused programmers 
to write programs for specific needs of 
their own. Many of these programs have 
made their way into the public domain, 
and in this review I will describe some of 
the best. This is by no means a compre
hensive list; more public domain material 
is becoming available every week. 

Utilities 
The AmigaDOS environment is similar in 
many ways to UNIX, so it is not surpris
ing that many of the utilities released into 

the public domain resemble those on 
minicomputer and mainframe UNIX sys
tems. The majority of these programs are 
used with the CLI (command-line inter
face) provided in AmigaDOS, bypassing 
the icon-oriented Workbench. Take, for 
example, the SQ and USQ utilities. SQ 
(squeeze) simply compresses a file, 
generally resulting in a 20 to 40 percent 
savings in space. USQ (unsqueeze) re
converts the squeezed file to its original 
state. The Amiga is first and foremost a 
graphics machine, and bit-mapped pic
tures take a lot of disk space. Using SQ 
and USQ, you can minimize the bites that 
large files take out of your disks or the 
time it takes to transfer files by modem. 

J 
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Another useful utility is WLC (word/ 
line count). WLC counts the words and 
line!!. contained in an input file. This is 
similar to the UNIX wc utility. WLC 
works equally well with plain text or pro
gram source code, and if the text file is 
in RAM: (the AmigaDOS RAM disk de
vice), it is quite fast. 

Filters (programs that take a file and 
modify it in some way) are common in the 
current public domain library. Two good 
examples are CRS, a filter that allows you 
to add or remove carriage returns from its 
input file, and Strip, a general-purpose 
filter that removes control characters of all 
types from the file that you feed to it. Both 
are extremely useful when you are at
tempting to use files downloaded from an 
on-line service or bulletin board system. 
Strip also works well to remove control 
characters from a word processor file if 
a plain text version of it is needed . These 
two programs are not flashy, but when you 
need them, they are welcome aids. 

GfxMem is a memory-display program 
that opens a window on the Workbench 
screen. This window shows graphically 
how much memory is being used in both 
chip memory (the first 512K bytes of 
RAM) and fast memory (anything above 
512K). It can be quite educational to run 
GfxMem on the Workbench screen to
gether with a drawing program. When you 
pull down the screen used by the drawing 
program so the GfxMem window shows, 
you can see how memory is eaten up dur
ing a graphic fill of a shape (the more 
complex the shape, the more memory is 
used) and then returned afterward. It is 
also very handy if you are attempting to 
multitask several programs at the same 
time and wish to keep a safe distance 
below the limit of memory. 

Another available utility is MyCLI. 
This is a program that creates a new CLI 
window with features not shared by or
dinary AmigaDOS CLis. MyCLI features 
intrinsic commands; that is, they are 
always in memory as a part of the MyCLI 
program itself. You need the Run and Ex
ecute commands in the current c direc
tory, but with them in RAM:, there is no 
need for the Workbench disk at all. 
MyCLI can also send and receive files 
over the serial port, lets you define the 
function keys, and allows MS-DOS-style 
batch files. Overall, MyCLI is an ex
cellent replacement for the standard CLI 
program, and author Mike Schwartz in
vites correspondence on the program's 
performance, so it will most likely im
prove even more. 

Demonstration Software 
Quite a few of the public domain programs 
developed for the Amiga have been, not 
surprisingly, for the purpose of demon

strating the computer's features. Programs 
of this type are not very useful except for 
two things: demonstrating how to write a 
program for the Amiga (source code is 
usually provided along with object code), 
or simply showing what the machine can 
do. Some are impressive enough to justify 
their inclusion here, however. 

People who doubt the Amiga's anima
tion capabilities are usually convinced by 
seeing 3DRotate. It draws a three-dimen
sional wire-frame arrow on the screen and 
rotates it in three dimensions. The rota
tion is unbelievably smooth and fast, and 
the program runs in the 640- by 400-pixel 
high-resolution mode, so "jaggies" are 
almost undetectable. 

Skewb is another demonstration pro
gram, although it has a different twist: It 
draws one of the Cube puzzles on the 
screen and then rotates sections of it. 
Skewb lets you increase the number of 
small cubes that the large cube contains, 
up to the point where the cube shown on 
the screen is made up of 12 small cubes 
per side, although the program starts to 
slow down drastically long before that 
happens. 

Flashy Program 
Paul Biondo's DPSlide takes a practical 
approach to graphics. DPSlide displays 
standard Amiga IFF (Interchange File 
Format) graphic pictures (like those 
created by Aegis Development's Images 
or Electronic Arts' Deluxe Paint pro
grams) in a slide-show-type presentation. 
The actual pictures to be displayed are 
determined by a text file that contains in
formation on how long each "slide" is to 
be shown and what method should be used 
to bring it onto the display-Pop Up, 
where the picture just appears; Fade In or 
Fade Out/Fade In; or Scroll Up, in which 
the new picture scrolls · up the screen, 
covering the previous one. It is an easy 
task to create the text file with ED, the 
AmigaDOS screen editor. You can easily 
create a professional-looking presentation 
complete with a feature to pause the dis
play during the show. DPSlide works ex
tremely well, and it is an invaluable 
addition to any Amiga owner's software 
library. 

Something More Practical 
Two types of programs should always be 
available for a new computer very soon 
after its release: word processing and 
telecommunications programs. In the case 
of the Amiga, Commodore's Textcraft was 
available quickly to address the need for 
word processing, but there was no equiv
alent commercial terminal program. This 
prompted the creation of several public 
domain programs. Commercial ones are 
now available, but the public domain ver-

Public Domain Software Contacts 

Users Groups: 

AMICUS Disks 

PiM Publications Inc. 

P.O Box 869 

Fall River; MA 02722 


Send a SASE and $1 for a listing of 

current disks available. 


AURA (Amiga Users-Raleigh Area) 

clo Ray Cook 

1114 Wildwood Rd. 

Durham, NC 27704 


Request a list of currently available 

disks. 


Other: 

Fred Fish 
1346 West Tenth Place 
Tempe, AZ 85281 

Send a mailing label with your 
address and three first-class stamps 
for a list of currently available disks. 
At last count, he had forty disks, 
most of which were completely full. 

sions have been evolving and getting bet
ter in the interim. 

One such program, StarTerm, is an ex
cellent example. Starferm has an im
pressive list of features, including the 
ability to communicate at rates of 300 to 
9600 bits per second, window or full
screen display, and multiple upload/down
load options. The program also has 
function-key definitions, a phone direc
tory, and a start-up preferences file. These 
are all loaded from disk upon program ex
ecution. StarTerm supports auto-dialing 
with modems that are capable of it and 
has a well-polished user interface with 
custom gadgets and requesters. Some 
unusual capabilities include the 
ability to automatically adjust files 
downloaded with the XMODEM protocol 
to the correct length (thus making "chop" 
programs unnecessary) and the ability to 
switch between smooth and normal screen 
scrolling. 

StarTerm can transfer data as plain 
ASCII text or via the XMODEM text or 
binary protocols. If you wish to use an 
Amiga for telecommunications, I strong
ly suggest you get Starferm. It is far less 
expensive than any commercial program 

continued 
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DeciGEL allows the use of 
an MC68010 in place of 
the MC68000, increasing 
the speed of math com
putations and looping. 

and just as capable as many. Your con
science may bother you, though, if you 

use it without sending $15 to the authors 
(Jim Nangano and Steve Plegge) as they 
request. 

Many people who purchase Amigas are 
programmers who wish to take advantage 
of its processor power and speed. Getting 
program source code into the computer re
quires a text editor of some sort, but the 
AmigaDOS ED editor falls far short of 
most users' expectations, ignoring the 
Amiga's mouse and menu system and 
using non-mnemonic control commands. 

Now there is a version of MicroEMACS 
for the Amiga, called MEMACS, which 

''Watson keeps our top clients 
happy and brought us 16 
new accounts the first month." 

Hank Gillespie, Manager 
Robert Thomas Securit ies 
Ingleside. Texas 

At Robert Thomas Securities, Watson lets 
clients place orders and get personalized 
market information armmd the clock from any 
pushbutton phone. The service is so popular it 
brought the finn 16 new referral clients the 
first month! And at a very reasonable cost: 
Watson, a multi-purpose voice processing 
option for IBM PC, XT, AT, and compatibles, 
has a base price of only $498. 

For an ear-opening demo on how Watson 
can help you manage business communica
tions better, call 1-800-6-WATSON.In Mass., 
(617) 651-2186. 

. ' - ~ 

Natural Microsystems Corporation 
Watson is a trademark of Natural Microsystems Corp. IBM PC, XT and AT are trademarks of International Business Machines Corp. 
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takes full advantage of the Amiga's user 
interface to provide an excellent program
ming editor. MEMACS has such useful 
features as a split-screen display to show 
different parts of the same program or to 
allow editing of two or more files at the 
same time and automatic indentation that 
greatly simplifies programming in lan
guages like C and Modula-2, as well as 
keyboard shortcuts that make the use of 
menus optional. 

Other features included in the program 
are adjustable margins, automatic word 
wrap that can be disabled, block cut and 
paste, and search-and-replace features that 
!ffectively make MEMACS capable of be
ing used as a word processing program. 
[t wasn't really meant for this purpose, but 
it works very well for letters and simple 
focuments requiring little text formatting. 
fhe implementors of this version of 
MicroEMACS are Andy Poggio and Rick 
Wirch, who have given the Amiga pro
gramming community this commercial
quality text editor for free . 

A small assembly language program 
called DeciGEL is of note to those Amiga 
owners who wish to squeeze even more 
performance out of their machines. It 
allows the use of an MC68010 in place of 
the MC68000 microprocessor, increasing 
the speed of math computations and loop
ing by as much as 50 percent. Along with 
the DeciGEL source and object code is 
a text file describing the installation pro
cesses for both hardware and software. 
DeciGEL was written by Scott Turner, 
and the installation file is by Thad 
Floryan . 

Availability 
fhe first place you should try to obtain 
these public domain programs is from 
your local users group. Many groups are 
out there, and if you live in a relatively 
populated area there is very likely one 
11ear you that has most of the programs 
[ have described. 

The rural Nebraska area I live in, un
fortunately, has nothing at all in the way 
of Amiga users groups, so I had to locate 
some by mail. Addresses for them are 
listed on page 257 along with instructions 
for obtaining 1 istings of the software they 
have available. When contacting any of 
these people, keep in mind that they are 
foing this out of sheer kindness and are 
11ot making any real profit out of it. 
Whenever I contact one of these people, 
[ send them some mailing labels with my 
1ddress preprinted on them to make their 
ives easier. • 

VJurren Block (645 King St. , Chadron, NE 
59337) currently comprises the entire 
:omputer repair department of Chadron 
)tate College. 

http:1-800-6-WATSON.In
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5 Days Guaranteed Shipping 
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Floppy Drive W/Controller, Ar Style Keyboard. 135W Power Supply, MS· Board. 1.2 MB Floppy Drive. W.D. Hard/Floppy Controller, Clock/Calendar 
DOS3.1 W/Manual, S¥stem Manuals, Full 18 Months Warranty, Run W/Battery Back Up, AT Style Keyboard, 200-W Power Supply, MS DOS3.1 
all major software for IBM·PC~ and PC/Xr. W/Manual, System Manuals, Full 18 Months Warranty, Run all major 

software for IBM·PC/ATN 

Monochrome System Color System 	 EGA System 
Basic System Plus .. . 	 Basic System Plus ... Basic System Plus ...

)(TTM $ 795 )(TTM $ 995 	 XT™ $1.275• Monochrome Graphics Adapter • Color Graphics Adapter 	 • Enhanced Graohics Adaoter 
• 	 12"Tfl Monochrome Monitor AT™ $1,359 • 13" RGB Colo~ Monito, AT™ $1.559 • 13.. High-Res RGB Color Monitor AT™ $1 ,839 


'(64'0 x 200) (640 x 350) 


Seagate Hard Disk 	 "IBM's High EGA 
Hard Oisk Kil $389 Brother'' Resolution Compatible 
• 20 MB Half Hl. ST225 Monochrome RGBColor Color Monitor 
• Western Digital Controller 
• Bbots F.ro.m hlard Disk 	 Monitor Monitor • 3!1" mm! Got Pitch 
• 	 65 MS Access Time • 13" Screen 

: \B2M, ~~~.~~ike $11 9 : ~~~ ~c;~';;' $339 • ~!~0~;~~ $449 
• Amber or Green Resolution 

• RGB - 1 6 Colors 20 MB 4026 $549 	 • RGB - 16 Colors 
30 MB 403B $629 
40MB4051 $769 
• 39 MS Access Time 
• Linear Voice Coil Activator 
• Boots From Hard Disk 
• Auto Head Parking 

Fully DOS compatible Each system comes complete with Ready-to-Install 
Hard Disk. Cables, Controller, Manual, Software, and Mounting Hardware. 
Add $1 50 fur Exlernal Case-

Ar Multifunction Card $ 189 	 f;loppY. Disk Drive $ 90New! High Speed 250 Printer $479• Expandable to 3 MB (OK) : ~-~t3~bK• Parallel. Serial and Game Ports 
• Name Brands-TEAC, Panasonic, XT" Multifunction Card $105 • Clear Printing at 250 cps. 

Mitsubishi~• Clock/ Calendar. FDC • Double-Size and Double 
Strike Printing 1.2M8FloppyDisl<Drive $125• Parallel, Serial and Game Ports 

• 1 3 6 Columns Hard Disk Card-20M8 $408 
(Soflware) 

• RAM Disk & Printer Spooler 
• 9x9 dot Com~osition • 3Y2 Hard Card 

Mini 1/0 Card $ 89 • Boots from Hard Disk 
: ~~f~r~~i~~al ~;f~~l~ty • IBM XI Compalible 

MonD-Graphlcs Allapfa~ $ 99 
• Par.all@!, Sei:ial and Game f!orts 

Equipment HayH Compatibh• Modem $139 
Color Graphics Adapter $ 89 ~ 300 & 1200 BPS 
EGACard·Short Card $259 • ShortCard 

• Fully Hayes Compatible 

Compalible · 


• EGA. CGA. MDA & Hercules Citizen Printer Enhanced Keyboardl5339) $ 79 
Tiny Turbo Card $449 • Separate Cursor & Numeric Pads MSP·20( BOColumn) $329 • Keys in Standard Locations • ~S';J.E'eed Acceleralor for PC and MSP.25(138 Column) $489 • LEO Status Indicators 

• 12 Function Keys • Replaces BOBB with B02B6 • 200cps DraW50 cps NLQ 135W Power Supply s 79• Sockel for B02B7 on Board • IBM, Epson Compatible 200W Power Supply $119• Sho<l Card • Parallel Interface 55:4.x3B0x1 7B (lxOxH) J3 lbs Weighl 

Technoland's Policy: 	 Order Toll Free: 
We accept Master Card andVt~A(no surctiargel. money order. ctiashier's check. personal check (please allow 10 days 10 

clearl. company I instilutional PO's and'."'ire transfers. We pay shipping (UPS ground- faster shipping available al additional (800) 222-3978 
cha1ge) in con11nen1al US. We pay applicable sales 1ex. 

Any i1e~ boug~t from Technoland (including sohware if unopened) may be returned for a full refund within 30 days.ol the In California: (213) 724-2781dale ii was shipped 11 for any reason you are not 100% satisfied. All Technotand products car1y Technoland·s one year limited 
warranly; some products also carry rmmufacturer 's warranty. Selected Teehnoland products may cariy additional warranties. 
Warran!y pohcy requires that you suomil proof of purchase and obtain an AMA number from us by telephone. Technical Support: 	(213) 724-1684 

Customer Service: (213) 724-1685IBM. Hercules. Compaq, ATT. Panasonic. TEAC. Mil;>ubishi. ARC. Sar:iyo. Western Digital and Seagate are trademarks of their 
respective companies. MS-005 is a trademark of M1crosohCorporat1on. IBM PC, IBM XT and IBM AT are trademarks of IBM 
Corporation. Mon. - Sat 8:00 a.m. to 5:00 p.m.

Quantity Discount Available ! 
Inquiry 292 	 FEBRUARY 1987 • BYTE 259 



SHARE PRINrERS 
AND BUFFER PRINT JOBS 
WITH ONE VERSATILE UNIT 

Print Master from BayTech is 
an intelligent printer controller 
that connects between your 
computers and printers. It allows 
you to share one printer 
automatically, contend for 
multiple printers automatically, 
or switch between several printers 
by sending a simple code, not 
by changing cables. Plus, Print 
Master's generous built-in buffer 
spools data until your printers 
can receive it. 

Because Print Master is a very 
flexible device, you can set it up 
to fit your application, even if 
your application changes. 

YOU SET UP 
THE IN-OUT PORTS 

You configure Print Master's 
ports for any combination of 
printers and computers by 
answering questions from easy-to
follow menus. For example, 
with the ten port Print Master, 
nine computers can share one 
printer, eight computers can 
share two printers, seven 
computers can share three 
printers, and so on, to one 
computer which can share nine 
printers. You can also menu-selec1 
the disconnect time-out, form 
feeds, etc. and on serial models, 
the configuration of individual 
ports to translate for printers 
and computers using 
different configurations. 

512K OR ONE MEGABYTE 

BUFFER KEEPS YOU WORKING 


INSTEAD OF WAITING 

Since Print Master can accept 

data faster than your printer (up 
to l9.2KB serial or 5,000 
characters per second parallel), 
you can send a print job to 
Print Master's standard 512K 
buffer and then go on to another 
project. All users connected to 
Print Master can send data to 
this common pool buffer, and 
they can be doing it 
simultaneously, even if no 
printer is available. Data is 
stored in the buffer 
until it can 

be sent on a first-job-in first-job
out basis to the selected printer. 
If you need more memory than 
5 l 2K, Print Master is optionally 
available with one megabyte 
buffer. 

If several users are sharing 
one printer, printer sharing via 
Print Master is completely 
automatic. There are no codes 
to send. You simply perform 
your normal print operation. If 
you are sharing several identical 

printers, connection 
is also 

automatic. Again, you perform 
your normal print operation and 
are connected to the next 
available printer on a first-come
first-serve basis. Print Master 
will send data to all printers 
simultaneously to keep your 
printers running at full capacity. 

If you are sharing several 
different printers, such as a 
laser-jet, a dot matrix and. a 
plotter, and you wish to select a 
specific printer, you do your 
normal print routine and also 
send a printer select code (which 
you can define yourself) before 
the first characters of your data. 
The data is then routed to the 
selected printer. It's that easy. 

PARALLEL, 
RS-232COR ·. 

' 
RS-422A MODELS 
706A (6 parallel ports), $795 
706C (6 serial ports), $795 
708C (8 serial ports), $895 
710C (10 serial ports), $995 
706D (4 parallel/2 serial), $795 
708D (6 parallel/2 serial), $895 
706E (4 ser.ial/2 parallel), $795 
708E (6 serial/2 parallel), $895 
7IOE (8 serial/2 parallel), $995 
708F (4 serial/4 parallel), $895 
710F (6 serial/4 parallel), $995 
All above models have standard 
5 l 2K buffers. 
Additional SOOK buffer, $249 
RS422A for distances up to 
4,000 feet now available on 
some models. 

WANT DETAILS? 
Call or write BayTech at P.O. 

Box 387, Highway 603, Bay 
Saint Louis, Mississippi 39520, 
USA. Telex 910-333-1618. 
Phone 601-467-823 l or 

800-523-2702 

Typical 
application using 
the Model 710C 
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REVIEW FEEDBACK 


Three IBM Clones 
I read John D. Unger's -review entitled 
"Three IBM Clones" (November 1986 
BYTE), which compared the Kaypro PC, the 
Epson Equity I, and the Multitech MPF
PC/700 DI, with interest, since I bought a 
Kaypro PC in June. There are, however, 
either some errors in the article or dif
ferences between the machine that was 
reviewed and mine. 

My Kaypro PC came with MS-DOS 3.2, 
GW-BASIC 3.1, Mite 4.09, WordStar 3.3, and 
CorrectStar 3.3la, not the 2.11 versions. 

My multivideo board is half-length (in a 
full-length slot next to the processor board), 
despite what the manual shows, and there is 
a switch for two speeds on the rear of the 
machine below the reset switch. Nothing is 
mentioned in my user's manual (dated "Pre
liminary," 10/25/85) about the speeds, but 
the local dealer said that the switch is for 
selecting between 4 .77 and 8 MHz. The 
computer seems to run faster with the switch 
in the Up position, but I have not been able 
to time it. One game will not load in the Up 
position, however. 

I am very pleased with my choice and use 
it daily. 

W. Kimball Downey 
Lynchburg, VA 

Quarter-inch Tape 
Backup Units 
I disagree with a few points in Malcolm C. 
Rubel's assessment of Alpha Microsystems' 
Yideotrax in his review entitled "Four 
1A-inch Tape Backup Units" (October 1986). 

While admittedly slower than· traditional 
tape backup units, the amount of time that 
it takes to perform a Videotrax backup could 
be considered rhetorical. I know people who 
start a backup procedure just prior to leav
ing the office for the evening. The next 
morning they can remove · a completely 
verified backup tape from the machine. The 
Videotrax system was designed with this 
unattended operation in mind. 

Mr. Rubel neglected to mention that an 
image backup of a complete IO-megabyte 
disk using the Videotrax unit takes about 15 
minutes. (For that matter, image-mode back
up times were not mentioned for any of the 
reviewed units.) Image-mode backups have 
been, in my experience, problematic with 
several 1A-inch systems but work well with 
Yideotrax. 

Mr. Rubel seems to favor the concept of 
the backup device/media as an extension of 

the system's file structure. While I concede 
that a serial storage medium can be of value 
in some applications, I would be quick to 
point out the conceptual differences between 
a working tape and a backup tape. Once writ
ten, there are only two reasons that you 
should place backup media in the machine. 
The first is to perform a restore, and the sec
ond is to rewrite the media because all the 
information on it has become dated. At all 
other times, the media should be stored in 
a safe place away from the computer. 

Backups should extend over several gen
erations, and the Yideotrax unit allows you 
to do this on an inexpensive and widely 
available medium. The "no update" capa
bility of the Videotrax tends to force backups 
into conformity with this philosophy. The 
idea of the backup software allowing the 
pi;:evious version to be overwritten (as with 
the Tallgrass TG-4060) gives me the heebie
jeebies. 

Creed A. Erickson 
Lititz , PA 

I read with interest Malcolm C. Rubel's 
review of •A-inch tape backup units. I have 
been using a Tecmar QIC-60 unit for almost 
two years now and have found Mr. Rubel's 
assessment to be correct. He states that if 
you stop a backup in progress, you have to 
erase the entire tape before you can back up 
additional data. This is also the case if the 
backup is interrupted because of some prob
lem. In my application I collect about 5 
megabytes of data on a hard disk, which I 
then add to files already on a 1A-inch tape. 
However, I don't usually find that I can fill 
a tape before an error stops the backup and 
thus prevents additional data from being 
added to the tape. It is not practical to erase 
the tape and repeat the process. 

One way around this problem is to first 
copy the data to a "scratch" tape, and if the 
whole 5 megabytes is successfully trans
ferred, it can be successfully transferred to 
a permanent tape. It should not be difficult 
for Tecmar to add a feature to the QIC-60 
software to allow the user to erase the last 
volume on a tape. 

N. Kouwen 
Uiiterloo, Ontario, Canada 

Turbo Prolog 
My initial impression of Turbo Prolog was 
one of extreme enthusiasm. When I read 
Namir Clement Shammas's review of Turbo 
Prolog (September 1986), I read it with keen 

interest. While parts of his review echoed 
my enthusiasm, his concluding remarks cast 
a cloud of doubt over the ultimate utility of 
the product. He said that because of its 
nonstandard nature, "Turbo Paslog," as he 
called it, could not be recommended for the 
seriously Prolog-minded. 

This negative statement unjustly labels 
Turbo Prolog as a curiosity rather than a real 
programming tool. Turbo Prolog has its 
salient points as well as its shortcomings; 
however, I feel that its strengths far outweigh 
its weaknesses. There are a few features 
about Turbo Prolog that I find annoying. The 
rigid data typing that is required for, I 
assume, compilation purposes can be a real 
thorn in the side to a first-time user. And to 
the seasoned Prolog programmer who is 
used to an interpretive environment, the 
quasi-Pascal structure of the data typing, 
which is not found in standard Prolog, may 
seem to be a quirky formality. However, 
what little bit Turbo Prolog gives up in flex
ibility, it more than compensates in speed 
and elegance. 

I agree with Mr. Shammas that Turbo 
Prolog's claim to be a superset of the Clocksin 
and Mellish standard is somewhat of a 
misnomer. While Turbo Prolog lacks some 
standard predicates, such a deficiency does 
not truly reflect Turbo Prolog's ability to 
tackle respectable Prolog tasks. True, there 
are several syntactic variations between Turbo 
and standard Prolog. However, in many cases, 
I have been able to augment my Prolog library 
straight from Clocksin and Mellish with lit
tle or no modification at all. While Mr. 
Shammas assails 1\Jrbo Prolog's nonstandard 
nature, he fails to point out that it is many 
of these nonstandard features that give Turbo 
Prolog its creative flavor. I agree that if its 
departure from standardization prevents func
tionality, then innovation becomes an impair
ment. But I think that the serious Turbo Pro
log programmer can become quite proficient. 
When coupled with some creativity, the 
powerful high-level programming features 
found in Turbo Prolog have the makings for 
some fine applications. 

Marcel G. Davidson 
Salt Lake City, UT • 

REVIEW FEEDBACK is a column ofreaders' 
letters. ~ welcome responses tha! support or 
challenge BYTE reviews. Send letters to 
Review Feedback, BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. Name and ad
dress must be on all letters. 
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No,vThere'sAManagementTool 

That Lets You Work More Efficiently.. . 


Without Changing The Way You Work. 

Lotus Metro. 


Lotus® MetroT" is a memory-resident 
program that combines the powerful effi
ciency of 12 business management tools 
with the time-saving convenience of 
macros. 

Metro gives you more ways to get your 
work done. Metro has the same command 
and menu structures as l-2-3®or Symphony® 
so you already know how to use it. And 
since it's from Lotus, you can count on its 
high quality and reliability to let you 
start working more efficiently-and in 
complete confidence-right away. 

In fact, when you consider everything 
Metro can do, you won't believe its low 
price-just $85. 

The Most 

Comprehensive 


Product Of ItsKind. 

Metro lets you handle daily tasks on 

your PC more quickly and easily than ever 
before. You'll simplify routine-and com
plicated-jobs. Handle workflow interrup
tions more effectively. Organize your day. 

In short, you'll become more productive 
by minimizing the time you waste. 

Bring All 

Your Work 

Together. 


You can customize Metro to your needs 
by choosing any of the following manage
ment tools: 
• Clipboard lets you easily move data.and 

text between 1-2-3, Symphony or other 
software products-as well as between 
the Metro management tools themselves. 

•Appointment book keeps track of your 
schedule. 

• Plwne book compiles names, addresses 
and phone numbers-and can even dial 
your_ phone. 

• Calculatar includes memory and finan
cial functions. 

•Notepad lets you jot down quick ideas 
and memory-joggers you can retrieve at 
the touch of abutton. 

• Editarcreates business letters and 
spreadsheet reports, and allows you to 
view and edit existing files. 

• List manager orders daily tasks, and 
effectively segments/tracks ''to do'' lists. 

• Watch helps you keep records of time 
spent on as many as 100 different 
projects. 

• IXJSfile riwnager executes DOS com
mands from within applications. 

• Kaleidoscope specifies colors on your 
screen, Configuration lets you build the 
product that best fits the way you work, 
Special characters contain afull 256 
character IBM extended ASCII table. 

• And Macros let you turn even your most 
complicated multi-step tasks into one
step commands. 

High Quality... 

Tutal 


Compatibility. 

Metro is built to the high quality stan

dards of 1-2-3 and Symphony-so it won't 
endanger your data. Metro is unprotected, 
so it's easy to install and easy to use. And 
it can be easily removed from memory 
whenever you need more room for your 
spreadsheet or other functions. 

As amember ofthe Lotus family, Metro 
is the management program best suited
and designed-to work with other Lotus 
products. And it comes complete with 
Lotus' unparalleled commitment to cus
tomer service, reliability and support. 

© 1987 Lotus Development Corporation. Lotus, 1·2·3 and Symphony 
are registered trademarks of Lotus Development Corporation. Metro is 
atrademark of Lotus Development Corporation. 
System Requirements: 
IBM~ PC, XT, F\Jrtable, AT, COMPAQ" Portable, PLUS, DESK PRO. Two 
5.25" double-sided disk drives (hard disk recommended for optimal 
performance). Minimum of SOK required for RAM-resident portion of 
Metro. DOS 2.0 or higher. Metro is unprotected and can be removed from 
memory. 
Lotus Metro runs with awide variey of software programs, including 
l ·2 · 3.~ Symphony.~Symphony Spelling Checker, Symphony lext Outliner, 
1·2·3 Report Writer,nc and Signal:" 
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LotusMetro 
Tht~~~~ 
CJ!llllA1 <;1a...rilll~ 

c.ndo.fW~""ltl'fS~ 

Try 
Lotus Metro 


Todav. 

t.I

No other ''desktop' ' product offers you 
the power and efficiency of Metro _.. 

The unique combination of compre
hensive management tools and macros 
that allows you to manage your PC ... 
orgartize your workday.. _and increase 
your productivity. 

And, at only $85, no other product even 
comes close to its value. (Especially since 
Metro will quickly pay for itself again and 
again.) 

Which is why you should visit your 
nearest Lotus dealer to sample Metro. 

Or, if you're already convinced, simply 
use the coupon below to order Metro 
directly from Lotus. 

Or order Metro (Product No.YF-1690) by 
calling Lotus, toll free, 

1-800-345-1043 

Lotus Metro 
The memory-resident desktop manager 

combining twelve accessories and apowerful 
macros program. 

lcomplete and return to: Lotus Developmen~ I 
I Corporation, 90 Annex, Atlanta, Georgia, I 

30390-0370 or call 1-800-345-1043. 
D Yes_ l'dliketotryLotusMetrofor30days 

without obligation. (YF-1690) 
D Please send more information about 

Lotus Metro. (YF-2821) 

Send me_unit(s) of Metro@ $85 each___ 

Sales 1ax * • ............ _ 


1btal. 

D I've enclosed my check or money order made 
payable to: Lotus Development Corporation. 

Please charge my: D VISA D MasterCard 

Card No I I I I I I I I I I I I I I I I I 

Cotnpan)' _________ ____ 

Address _____________ I 
City _______ itate__Zip___ I 
1l:lephone "-------''---------- I 
''Residents of the fol lowing states apply applicable sa les tax: CA, I 
DE, FL, GA, IL,MA, MD, Ml, MN, MO, NJ, NY, OH, TX, VA , WA. 

Offer good in U.S.A. and Canadaonly. In Canada make payment by I 

credi tcard or International PostaJ Money Order. CODs and purchaseI orders will not be accepted.


L _____________ _J 

When you purchase Metrodirectly from Lotu s, take your first 30 days 
to try it out. Jr, at the end of your first month, Metro does not 
perform as described and you've purchased it directly from Lotus, 
we'll gladly give you afull refund. 
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Computing at Chaos Manor: 
A Confederation of Hackers 
by Jerr-y Pournelle . ... .. ... . . . .... .. 267 

BYTE U.K.: And More Clones 
by Dick Pountain ........ . ... . . . .... 287 

Applications Only: Miscellany 
by Ezra Shapiro ......... . . ..... . ... 295 

According to Webster: Journeys 
by Bruce Webster . .... . ........... .. 303 

Mathematical Recreations: 
A Ternary State of Affairs 
by Robert T. Kurosaka . .. . . · . . ........ 319 


AS THE TITLE OF HIS COLUMN indicates, Jerry Pournelle attended the second 
edition of the Hackers' Conference this month. Held in an inspiring location and blessed 
with good weather, the conference-attended by most of the giants of the hacker 
community-was a good experience for Jerry. And he will happily go to the next one. 
Other happenings this month found Jerry acquiring an Okidata Okimate 20, which 
is pretty close to a printer for all seasons. Because the Golem is being updated, Jerry 
did the column using WordPerfect on Big Kat. Jerry gives his views on WordPerfect 
and also looks at the new version of Q&A. 

Dick Pountain recounts some recent developments in the British personal computer 
industry. After a period where four major companies were producing machines of 
incompatible proprietary designs by the hundreds of thousands, there are now two 
major companies pinning their futu,res on selling IBM clones. In the space of a month 
in 1986, Apricot and Amstrad both launched IBM-compatible computers. Dick first 
looks at the Amstrad PCJ512 series, which contains possibly the cheapest IBM PC 
clones in the world. He then evaluates the Apricot Xen-i, which may be the highest
performance and highest-quality PC AT clone in the world. 

Ezra Shapiro is starting to experience one of the problems Jerry has found at Chaos 
Manor-software is chewing up floor space at an alarming rate. In the past month, 
he has received more than 30 products. This gigantic backlog has caused Ezra to have 
a significant guilt complex. He thus has decided to deal with several products in a 
shorter format. The lucky ones this month are Volkswriter Deluxe Plus, GraphicWorks, 
Highways and Byways, SuperPaint, Puppy Love, and Acta. Try to guess which one 
Ezra finds to be a real dog. 

After having stayed around home for the past few months, Bruce Webster finds 
himself in the middle of a series of trips. One event he went to was the Apple IIGS 
Developers Conference. As a result of learning more about how the IIGS works and 
seeing more of what it can do, Bruce thinks more of this machine than he did a month 
ago. He is also impressed with the job Apple is doing in general. Bruce's product 
of the month is MacFORTH Plus from Creative Solutions Inc. He considers it one 
of the finest FORTH development environments on any system. Bruce also looks at 
MultiFORTH, Weinberg, and Editing Tools; gives some updates ; talks briefly about 
MIDI; and recommends some books. 

It's time for Mathematical Recreations once again. This time around, Bob Kurosaka 
looks at the base-3 number system, which offers an automatic solution to a classic 
puzzle. The puzzle involves the mathematics of balance scales. 
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ARE YOUR DOCUMENTS ALIEN1 
If capturing text or images 

from paper documents is alien 
to you, our SCANNING 
CONNECTION is your best 
plan of attack. 

In less than one minute, an 
image of your document can 
be read, stored, retrieved, 
proce~sed, and output to a 
laser printer. 

A version of Halo DPE® is 
provided for processing images. 
Photographs, books, articles, 
and drawings can be scanned 
and saved in compressed form. 

The saved images can be 
combined with text in a wide 
variety of fonts and sizes. The 
completed document can be 
reproduced on a laser printer. 

Images can be processed with 
our OCR software to produce 
text documents. Enhanced 
matrix matching is used for 
accurate character recognition. 
After the system is trained for 
each new typestyle, the matrix With our DISKEITEpattern is saved and reused. CONNECTION system you 

A text editor is used to locate can read and write most 8", 
and correct scanning errors. The 51/4", and 31/2" diskettes using 
final document is stored in a PC. We support systems from 
IBM DCA format with tabs, CPT, LANIER, NBI, WANG, 
margins, indents, and line ends. XEROX, HONEYWELL, DC, 
The IBM DCA format can be DEC, and IBM. 
read by most popular word Our TAPE CONNECTIONprocessing programs. system can read and write most 

We specialize in conversion 9-Track magnetic tapes using 
systems and can transport your PC. We can supply tape 
your documents or images to drives in several models at 800, 
most computer, typesetting, 1600, or 6250 BPI. Tapes can 
or word processing systems. be labeled and multivolume. 

Since 1982, we have installed thousands of diskette and tape conversion 
systems at customer locations around the world. We have written hundreds of 
software programs and designed dozens of hardware products to meet our 
customer's conversion requirements. We support our products because we 
developed them. Call us today for help in solving your com'ersion problems. 

The price for a Canon IX-12 
scanner, controller card, cable, 
and image software is $1195. 
The optional OCR software is 
$595. The price for an IBM 3117 
flat bed scanner, controller card, 
and image software is $1395. 
The price for an 8" diskette 
drive, controller card, cable, and 
utility software is $1195. 
The optional software for word 
processing conversion is $695. 
The price for a 9-Track 1600 
BPI tape drive, controller card, 
cable, and software is $3495. 

Flagstaff Engineering 
1120 W. Kaibab •Flagstaff, AZ 

86001 • 602-779-3341 • telex 705609 

In Europe contact Compusol 

12 Rue Rosenwald • 75015 Paris 


tel 530.07.37 • telex 205431F 
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one was held in 1984 up near the 
Golden Gate; we had this one in 
a retreat camp not far from 
Saratoga, which is a town at the 
far edge of Silicon Valley. It turned out to 
be an inspiring location among redwood 
forests, and to add to the mood the weath
er was magnificent. 

Most of the giants of the hacker com
munity were there: so many that it's im
possible to name them all, and insulting 
to name a few as representative. There 
were hackers from every era, from the 
early days at MIT and Stanford to new
comers who work with Apples, PClones, 
the Atari ST, and the Amiga. 

Some incidents: the Long March Beer 
Run. A companion and I set out for 
Saratoga (four miles away) for beer. There 
was an overturned bus on the two-lane 
highway, making it impossible for us to 
get past; so, we thought, we'll go the other 
way, uphill. Twenty-two very twisty miles 
and 45 minutes later we ended up on ?-age 
Mill Road in Palo Alto. 

Bill Atkinson and Steve Capps, authors 
of QuickDraw, came up to me in the din
ner line. "Do you think the Macintosh will 
survive?" they demanded, thus continu
ing a conversation started two years ago 
at the first Hackers' Conference. 

"With a new keyboard, more memory, 
faster disk access, and a way to commu
nicate with other machines-why 
shouldn't it?" was my only possible reply. 

They also explained why they used the 
single-button mouse. "If it has more than 
one button, people look at the mouse 
rather than the screen,'' Atkinson said. 
"We didn't want them to look at the 
mouse. Besides, there's nothing you can 
do with several buttons you can't do with 
a single-button mouse if the software's 
designed right." That makes so much 
sense I want to think about it awhile. 

On the first night, someone short
sheeted my bed. On the second, they'd 
wired a Radio Shack buzzer to scream at 

A Confederation of Hackers 

Jerry Pournelle 

Last weekend I went to Hackers Jerry goes back popular was an Atari ST brought 
2.0, the second edition of the by Alex Leavens. Alex, inciden
Hackers' Conference. The first tally, is working with Mrs.to camp and compares notes 

with classic hackers 

me when I, full of good cheer and 
Philippe Kahn's donated champagne (he 
paid for the masquerade party), tried to 
go to bed. Fortunately, I had brought my 
great double-bladed axe-at the mas
querade it was my double-sided double
density hacker's tool-and it was no great 
problem to disconnect the buzzer. 

I also met the original Amiga designers 
and saw what may be the best educational 
tools ever invented, namely, a series of 
animations, narrations, and illustrations 
that do a better job of teaching physics 
than anything I've ever seen before. This 
was developed largely at JPL (NASA's Jet 
Propulsion Laboratory) and has been on 
PBS. Ifl'd had something like this to study 
in high school and early college, I'd know 
a lot more about physics now. The com
puter revolution affects more than just 
computing. 

There were the usual conferences and 
discussions of copy protection. We're all 
agreed that information piracy is a grow
ing problem, and there appears to be no 
ready solution for it. I admit to being a 
bit scared, since I make my living from 
intellectual property, and that's becoming 
hard to impossible to protect. In a very 
real sense, we're all going to have to de
pend on ethics-and the last I heard, that 
isn't even being taught in the schools any 
longer. 

It was an exhausting conference, with 
all the usual discussions of the future of 
computing and hacking and society and 
how hackers can change the world. Im
possible to summarize, but more than 
worthwhile. A good conference. I'll be 
happy to go to the next one. 

More Atari ST 
A number of people brought ma
chines to the conference. One of the most 

Roberta Poumelle to program 
her reading instruction program 
for the ST. He's done about half 
of it, and I must say it really 

looks great. Roberta can hardly wait until 
he finishes, and I must confess mild 
anxiety myself. 

The program incorporates most of what 
she learned in more than 20 years of 
teaching reading to illiterates of every age 
and with every disability. We have every 
reason to believe it will work: with luck 
and skill that program could change the 
world. 

The first version requires that someone 
who can read work with someone who 
can't: the lessons come up on the screen, 
the "instructor" pronounces the words in 
the lesson, and the student follows along. 
The computer keeps track of lessons and 
progress and when the student gets things 
right puts on a light or a music show as 
a reward. 

The next version will, we hope, just 
about eliminate the instructor. The Atari 
ST has good enough speech-synthesis 
hardware to do that. Alas, the speech
synthesis software that comes with the ST 
isn't so hot, and I don't know of anyone 
with plans to rewrite it. Maybe, though, 
by the time the first version of the reading 
instruction program is out something will 
be done. 

The most popular Atari ST software at 
the conference was a game, StarGiider, 
which I confess is pretty addicting. It 
comes with a science fiction novella that's 
a little overwritten in places, but it reads 
well enough-and sure sets things up for 
the game. I've had a bit of trouble learn
ing to use a mouse to control a fighter 

continued 

Jerry Pournelle holds a doctorate in 
psychology and is a science fiction writer 
who also earns a comfortable living 
writing about computers present and 
future. 
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• 	 4 Megabytes of dynamic RAM 

for your Al XT-286. or com

patibles-FULLy POPULATED! 


FULLY POPULATED! 	

CHAOS MANORMaxi:mu:m 
Me:mory 


at the 

Lowest Price 


INTRODUCTORY OFFER-Prices 

Good Until March 15, 1987 


4MB at 256KB Prices 

The King's Bishop™ ..... $595 

• 	 Runs at 6 MHz with Zero Wait

state; 8, 10. 12 and 16 MHz 

with One Wait-state 


• 	 Accesses 16-bit words 
• 	 Completes conventional 


memory (backfills) to 640K 

• 	 Fully supports Extended and 


Expanded (LIM/EMS) 

operation 


• 	 Ram Diagnostics and Print 

Spooler software included 


• 	 Two-year Limited Warranty for 

registered users 


• 	 8 MHz Zero Wait-state version-$695 

10 MHz Zero Wait-state version-$795 


The Queen's Castle™ . . .. $295 
• 	 2 Megabytes of dynamic 


RAM for your PC/XT or 

compatible-FULLY 

POPULATED! 


• 	 Runs at 4.77 and 8 MHz 
• 	 Completes conventional 


memory (backfills) to 640K 

• 	 EMS Software for expan


ded (LIM/EMS) memory 

operation. RAM Disk. RAM 

Diagnostics. and Print 

Spooler 


• 	 Two-year Limited Warranty 

for registered users 


Dealer and O.E.M. Inquiries Invited 

Systems Group 
2805 East Columbia Road 
Boise. Idaho 83706 

.,,. ~ 

E 
Dr We ·re building our reputation on innovation. 

M~O 

• JBM PC/XT/AT 01e lmdemO!lu o! ISM Co1porolion 

For Orders ond lnformohon: 

1-800-642-7661 

For Technrcol Service and m Idaho (208) 386·3800 
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plane-I'd have thought a joystick would 
be better-but people more expert with ar
cade games than I am say they actually 
begin to prefer the mouse when they get 
used to it. One thing I did learn from 
StarGlider was why the U.S. Navy prefers 
two-seater fighter planes. It's hard to fly 
that thin and still go kill targets, especial
ly if you have to guide missiles until they 
lock on. Anyway, if you like arcade 
games, you'll love this one. 

Incidentally, StarGlider was developed 
with HiSoft's DevpacST (available from 
Apex Resources), an assembly language 
development system Bruce Webster 
recommends highly (see the November 
1986 BYTE). I confess that I've never 
written a program in 68000 assembly 
language. Since my publishers are serious
ly discussing putting out contracts on me 
ifI don't turn in some novels, it's not likely 
that I will for a while. Those who do write 
assembly language programs for the ST 
seem to like HiSoft's package a lot. 

Atari had also finally released the ST 
version of the old 8-bit Star Raiders. This 
is a pure shoot-'em-up with only the; most 
rudimentary strategic decisions, but it has 
absolutely gorgeous graphics. I notice on 
BIX that even those who hate the program 
seem to spend a lot of time playing it. 

Finally, I have the Epyx version of 
Rogue for the Atari ST. It has a number 
of refinements: great graphics, an on
screen inventory visible at all times, 
graphic representation of strength and hit 
points, and a whole bunch of other stuff. 
It's estimated that since Michael Toy first 
wrote Rogue for UNIX systems the game 
has cost more than a billion dollars in 
machine and programmer time wasted. If 
you like Rogue for any machine, you 'II 
Jove it for the Atari ST. 

Flash 
I don't often play Star Raiders, or Rogue, 
or StarGlider for that matter, mainly 
because Mrs. Pournelle is using the Atari 
ST for BIXing. Like most recent converts 
to BIX she's become an addict, and it's 
nearly impossible to get her away from the 
silly machine. 

What she's using is a Yolks YM 520 
modem from Anchor Automation con
nected to the Atari 1040ST. This is a slim 
little thing with only one control and no 
blinking lights, sort of the bare essence 
of a modem, and it works fine with the 
Atari ST. The communications software 
is Flash from Antic Software. 

Flash is one of those products I call in
furiatingly excellent. Excellent in that it 
does the job and has just a lot of desirable 
features. Among other things, it automat
ically captures everything you've sent and 
received (at least as much as there's 
memory for, which in a 1040ST is a lot); 

a click on the right-hand mouse button and 
you can go back and review whatever you 
got off BIX, and if you've got a printer 
hooked up, you can print all or part of it, 
too. 

Another Flash feature is a rather nice 
little full-screen editor you can use to 
compose messages and send them. Ac
tually, the editor is part of the capture buf
fer: you can compose a message in there, 
mark it, and send it-Flash sends marked 
blocks of text. Naturally, you can do the 
same thing with text you've already 
received, meaning that it's a Jot easier to 
edit BIX messages in Flash than it is to 
use the primitive BIX line editor. 

Flash can upload and download using 
Ward Christensen's XMODEM protocols. 
It has a translation table, meaning that as 
you send or capture text you can change 
anything to anything else: very useful if 
you have a computer with weird internal 
symbols, such as an Atari XE, which uses 
ASCII character 155 instead of a carriage 
return-the translation table can change 
incoming CRs to the 155 character and 
vice versa. Flash has a script capability: 
you can set up a series of commands and 
events and make them all happen when 
you log in. 

In other words, Flash has plenty of nifty 
features, so why do I call it infuriating? 
As usual, it's the documents. If you want 
to use Flash, you'd better be prepared to 
read the entire 50-page book not once, but 
at least twice: unless you're more familiar 
with these things than I am, you won't 
understand on the first pass through. And 
since there's neither index nor analytical 
table of contents, you've got to read it all 
to find out what features are available, 
much less how to use them. 

Flash doesn't have terminal emulation 
(or if it does, I haven't found that out) and 
lacks a few of the other features of really 
advanced communications programs; the 
documents aren't at all clear and in some 
cases are downright misleading on the 
more advanced features; but the bottom 
line is that it took no more than five 
minutes to set up the Atari ST with the 
Yolks modem and Flash, and Roberta has 
had no trouble using it. The price is good, 
too. Recommended, provided you're will
ing to read the documents twice. 

Monochrome 
I've always had the Atari ST monochrome 
monitor, but for one reason or another I 
never used it; but when Alex Leavens 
came to visit he brought a copy of Magic 
Sac, the cartridge that plugs into the side 
of your Atari 1040ST and lets it run 
Macintosh programs. Magic Sac requires 
monochrome, so I fished the monitor out 
of the back room and plugged it in. 

cominued 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 

RECENT DISCOVERY 
PolyBoost- Run 2 to I 0 times 

faster with software accelerator. 

700 + Programmer's Products 
The Programmer's Shop carries every program

. mer's software product for MSDOS, PCDOS, 

REC ENT DISCOVERY 
Uniware Cross Development Tools 

include 68000 C compiler. Development 
Speeds disk access, screen display, CPM, Macintosh, Atari, and Am iga systems. Package with compiler, assembler, link 

We help you choose the best tools for .YQ!! . Most 
popular products are in stock, avai lable for quick 
delivery. We will gladly special order a product 

editor, and utilities, 17 cross assemblers 
forlntel, TI, Motorola, Zilog, etc. 

for you al no charge - just allow a few extra relocatable, macros. MS $ Call 

Arity System-incorporatew/C. 
Experteach-lmproved, samples 
EXSYS 

MS $ 259 
PC $ 399 
PC $ 339 

days for delivery. 
Need Cross Compilers, Translators , or the right 

Fortran compiler~ Ask us. 
Our SmictS: 

•Programmer's Referral List • Otaltrs Inquire 

C Language-Compilers 
AZTEC C86 - Commercial PC $ 499 
C86 by CI - 8087, reliable MS $ 299 

Texas Instruments: 
PC Easy 
Personal Consultant Plus 

PC $ 439 
PC $2599 

• Compare Products • Newsletter 
• Help find a Publ~hrr • Rush Onltr 
• Evaluation Litmture FREE • OrH 700 products 
• BBS • 7 PM to 7 AM 617-8264886 Nalional Acrounls CmlH 

Datalight C - fast compile, good 
code, 4 models, Lattice compatible, 
Lib source . Dev'rs Kit PC $ 77 

HOT C - new, intrig11ing PC $ 85 

Al-Lisp C Support-Systems 
Lattice C - from Lattice 
Mark Williams - w/debugger 

MS 
MS 

$ 299 
$ 369 

Microsoft MuLisp 85 MS $ 199 
PC Scheme LISP- by Tl. SCHEME has 

Basic-C Library by C Source MS 
C Sharp - well supported, Source, 

$139 
Microsoft C 4.0 - CodeView 
Wizard C - full, fast. 

MS 
MS 

$ 279 
$ 359 

simple, "orthogonal" syntax . PC $ 85 realtime, tasks PC $600 C Language-Interpreters 
TLC LISP- classes, compiler. MS $ 225 
TransLISP - Good for learning MS $ 85 
Others: IQ LISP ($155) , UNX LISP ($59), 

IQC LISP ($269), WALTZ LISP($ l 39) 

Al-Pro log 

APT - Active Prolog Tutor - build 
applications interactively PC $ 65 

C ToolSet - DIFF, xref, source MS $ 95 
The HAMMER by OES Systems PC $159 
Lattice Text Utilities PC $ 95 
Multi-C - multitasking PC $149 
PC LINT-checker. Amiga $89, MS $107 
SECURITY LIB - add encrypt to MSC . 

C86 programs. Source $229 PC $I 15 
Quickshell - script compiler PC $349 

C-terp by Gimpel - full K & R 
C Trainer by Catalytix 
INST ANT C - Source debug, 
Edit to Run-3 seconds, . OBJs 

Interactive C - interpreter, editor 
Introducing C - learn C quickly 
Run/C Professional -
Run/C Lite - improved 

MS $ 229 
PC$ 89 

MS $ 379 
PC $ 225 
PC $ 105 

MS $ 179 
MS$ 97 

ARITY Standard- full, 4 Meg 
Interpreter - debug, C, ASM PC $ 319 

Fortran & Supporting C Libraries-General 
COMPILER/Interpreter-EXE PC $ 699 Forlib + by Alpha - graph, comm. $ 59 Blackstar C Function Library PC $ 79 
With Exp Sys, Screen - KIT PC $1129 MAC Fortran by Microsoft - full '77 $229 C Essentials by Essential PC $ 83 

LP A MacPro\og - Complete incremental MS Fortran link to C $209 C Food by Lattice-ask forsource MS $ 109 
compiler and an interpreter MAC $ 295 No Limit - Fortran Scientific $119 C Scientific Subroutines-Peerless MS $ 135 

LPA MicroProlog - intro MS $ 85 RM Fortran - enhanced "IBM Ftn" $389 C Tools Plus (1&2) PC $ 135 
LPA MicroProlog Prof. - full Scientific Subroutines - Matrix $149 C Utilities by Essential - Comprehensive 

memory MS $ 349 screen graphics, strings. Source. PC $ 137 
Prolog-86 - Learn Fast MS$ 89 C Worthy Library MS $ 269 
Prolog-86 Plus - Develop MS $ 229 BTRIEVE ISAM MS $199 Entelekon C Function Library PC $ 119 
TURBO PROLOG by Borland PC$ 69 BTRIEVE/N - multiuser MS $469 Greenleaf Functions-portable, ASM $ 139 

Editors for Programming 
BRIEF Programmer's Editor-

CODESIFTER - Execution PRO
FILER. Spot bottlenecks. MS $ 99 

Dan Bricklin's Demo Program PC $ 65 

PforCe by Phoenix - objects 

C Libraries-Files 

PC $ 249 

undo, windows, reconfigure PC Call HALO Graphics - I 15 + device FILES: ClndexbyTrio - fullB + 
EMACS by UniPress - powerful , interfaces, rich, printer. Specify Tree, vary length field, multi compiler 

multifile, MLISP. Source: $929 $ 299 language interface PC $209 /File is object only MS $ 89 
Epsilon - like EMACS PC $ 155 Microsoft Windows Software /Plus is full source MS $ 349 
Kedit - like XEDIT PC $ I 05 Development Kit PC $349 CB TREE-Source, no royalties MS $ 99 
Lattice Screen Editor-multi window PANEL- data validation, no CTree by Faircom-no royalties MS $ 319 

multi-tasking Amiga $ 89 MS $ 109 royalties Xenix $539, MS $219 dbQUERY-adLoc,sQL-based MS$ 159 
PC/VI - Custom Software MS $ 109 Pfinish Performance Analyzer MS $249 dbVISTA- full indexing, plus optional 
Personal REXX PC $ 1 09 PLINK-86 - a program-independent record types, pointers, Network . 
PMATE - power, multitask PC $ 109 overlay linker to 32 levels. MS $249 Objectonly - MSC,LAT, C86$159 
SPF/PC - fast , virtual memory PC $ 139 PLINK-86 PLUS - incremental MS $369 Source - Single user MS $ 429 
XTC - multitasking PC $ 79 PolyLibrarian MS $ 85 Source - Multiuser MS $ 849 

FEATURES 
PVCS Version Control 
Screen Sculptor - slick, thorough 

MS $329 
PC $ 99 

dBASE Tools for C 
dbc Isam by Lattice 

PC $ 
MS $ 

65 
199 

dBX L by Word Tech - complete interpreter ZAP Communications-VT JOO, dBx - translator MS $ 319 
clone. Adds windowing. Quicksilver, TEK4010emulation, file xfer. PC $ 89 . w/source MS $ 519 

keyboard input. PC $ 69 

LAN support. Non-copy protected. 

PC $ 129 


TransLISP PLUS - with C INTERFACE, 
400 + COMMON LISP functions 
Optional UNLIMITED Runtime $ 150 Call for acatalog, literatureandsolid value 

PLUS FOR MSDOS $ 179 

800-421-8006 
THE PROGRAMMER'S SHOP™ 

128-B Rockland Street, Hanover, MA 02339 
Mass: 800-442-8070or617-826-7531 12186 
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Insight 2 + - Flexible expert 
systems shell has intrinsic dBASE 
operators, forward and backward 
chaining, transparent view of 
reasoning process. MS $ 389 

Note: All prim subject tochange without notice. 
Mention this ad. Some prim iUt specials. Ask at.Mii 
COD and POs. Formals: J' lap1opnow available. plus 200 01he". 
UPS surfaceshipping add Sl/iiem. 
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ENCLOSURE PRODUCTS 


• 	 Tape and Hard Disk Drives 

Enclosures for all Major Micros. 


• 	 Single Board Computer Packages 
• 	 Custom Design Available 
• 	Class 'B' Certification Support 


Can Be Provided 

• 	 Call For Pricing and Catalog 

( 1\ilicroware Inc. ) 
41711 Joy Road • Canton, Ml 48187 

(313) 459-3557 
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30 INTERACTIVE GRAPHICS 
CGS-3 Library for CGA Card 

2D and 30 draw i~g . rotati~n. scaling. real -lime animation 
Merge/Copy/Edit images. display 11Thll}t!S in real-time Co.n
structJView/S tore/Retrieve images. Setec:ti\'e screen hll
ing/scrolling in any direction Keyboard suppocl Read/Check 
keystrokes while program keeps running Sound/Musical ef
fects And much more 
~ci:iuuetl 1BM ·PC:.Cofncw11ttt ~CGAJOOS 2 X 3 X Support 8087180287 
Ca1lab1e frorn MS118M Fo11ra n1Ba$1C:Pasca11Protor11Assemble1 
CGS-3 Library + 20130 Tutor .. tOO-paQe manual $26.95 

EGS-3 Library for EGA/Hercules Card 
Includes all funclions for CGS·3 l.Jllr•rr plus: Screen page 
c~ntrol . Programmable color palette. l):splJyJRtmlh'e text 
wllh down-loadable fonts . Draw/Fill with Patterns sized up 
to 64X64 color pixels Graphics screen dump. 
Fleq\llfed IBM PC/Compa1101e . 256K f A or comp.i.!ltl1e or Hercules C.i.rd 
Suooor1 8087180287 C.i.Hatlle lro m MS/IBM Fnrtran1Pasca1/Pro· 

~.US:u~1 
.. 1E~o~~~9~o~;~u; $39.95 

LITE-3 Interpreter for EGA/Hercules Card 
lnteraclive Graphics Command lnterpreler includes all abilities 
of EGS·3 Library. Compiling/liniling not required. Single-step 
graphic command facilities . 
Flequ11ed IBM PC1Compatible. 256K EGA or compattt11e or Hercules Card 
51JPPCll1 07180287. BASICAITurtlO Pascal. MS.118M Fortran1Ba.9c/Pascall 
Profo1VAss emt11er LITE ·3 ln1erpreter "i" 

2Dt30 Tulor "i" 150-page manual $49.95 
Both EGS-3 and LITE-3 $59.95 

Oemo(appliedtowa1d purchase) S5.• 
Please add SJ StH TX residents please add 6 1251\oo tall . 

~1.~~~0~9~~~~ Inc. (713) 556·5747 
Houston, Texas 77282 MCNISA/CHECKIMO 
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SAFEWARE® Insurance provides full 
replacement of hardware, media and 

purchased software. As little as $39/yr. covers: 
• Fire • Theft • Power Surges 

• Earthquake • Water Damage • Auto Accident 

For information or immediate coverage call: 

1-800-848-3469 
In Ohio calll-614-262-0559 

~~) 
SAfEWARE, The /11sura11ce Age11q• Inc. 
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CHAOS MANOR 

Incidentally, if you have both color and 
monochrome for the Atari ST, you want 
to be careful how you change from one to 
the other. The safest way, of course, is to 
turn the computer off while making the 
switch. You can also disconnect one 
monitor, reboot while no monitor is con
nected, and plug in the other one. The 
reason for this is that the Atari checks on 
boot-up to see whether you're using 
monochrome or color, and it sends out 
voltages sufficient to ruin one monitor if 
it thinks it's sending to the other. 

I understand there's a company making 
a cable switch device just for the Atari; 
it will automagically reset the machine if 
you throw the switch to change from one 
monitor to the other. I sure wish I had one. 

Anyway, we hooked up the mono
chrome monitor. We in this context 
are Alex Leavens and I. Alex is the 
moderator of a couple of Atari-related 
conferences on BIX, and he knows more 
about the Atari ST than any Atari 
employee I ever met. When we got the 
monochrome display hooked up, I could 
see why everyone is impressed with it; 
but, alas, it was too small for me to see 
very well. 

No problem, said Alex; whereupon he 
proceeded to open up the monitor and 
tweak the vertical and horizontal ampli
fication until the image filled the entire 
screen. The result is letters about 10 per
cent larger, which is to say large enough 
for me to see. You do pay a penalty, in that 
screen images are not precisely square any 
longer. You have to be careful with CAD 
stuff. For me, though, that larger image 
far outweighs the shape distortion, which 
is really so mild I have to look close to 
notice it 

A lot of Atari ST software will run on 
both color and monochrome. That in
cludes games like StarGlider, and indeed 
many StarGlider addicts prefer the 
monochrome version because it's sup
posed to give more precise control. Alas, 
Time Bandit and Star Raiders require 
color. 

The Atari ST with monochrome looks 
as good as the Macintosh to me, and cer
tainly the image is larger. Quite im
pressive, especially considering what it 
costs. More and more Mac software gets 
ported from Macintosh to Atari ST with 
Magic Sac; ST owners who don't have 
monochrome and Magic Sac should 
seriously consider getting both. 

Okidata Okimate 20 
This is pretty close to a printer for all 
seasons. The Okimate 20 is a small-I 
mean really small, about the size of an 
Atari ST-dot-matrix printer that can take 
any of a number of "plug and print" 
modules to adapt it to your particular com

puter. Mine came with a module for the 
Atari ST; but Okidata is sending me 
modules to let me use it on an Amiga, 
IBM PC, and Apple Ile. 

Each module comes with an instruc
tion book, programs, and cable, all 
including instructions-keyed to the par
ticular computer you'll be. using it with. 

We had the Okimate 20 hooked up to 
the Atari ST in about 20 minutes. Fifteen 
were spent getting the paper into the 
machine. As with a lot of those small dot
matrix jobs, feeding in the paper is a black 
art. I suppose it gets easier with practice. 
Meanwhile, I keep eyeing the paper sup
ply, hoping it will last long enough that 
my blood pressure will be lower when I 
have to put in new paper. Of course, I had 
even worse problems with the Epson 
printer. The only small printer I know 
that's easy to get paper into is the one from 
MPL 

Aside from getting the paper in, the 
Okimate 20 works great. The instructions 
are incredibly clear, with good illustra
tions. Some real editorial work went into 
producing this instruction book. (I have 
only the one for the Atari ST, but since 
the printer has been out longer than that 
computer, I'll assume they've done a good 
job with the other machines, too.) 

Once you get the Okimate 20 hooked 
up, you're in for a treat It's quiet. Not as 
quiet as a laser printer-what is?-but 
quiet enough that you can be in the same 
room with it and not go mad. 

It also does great print quality in docu
ment mode. I often get letters from readers 
asking if editors will read manuscripts 
printed in dot matrix_ I generally say it 
depends on the manuscript: editors will 
tackle anything if it's good enough, but the 
harder it is to read, the better the submis
sion had better be. With the Okimate 20 
you needn't worry: I, at least, can't tell its 
document mode from a Diablo daisy
wheel printer's output. The Okimate has 
a Courier-more or less-type font, and 
the letters are black and filled in. The 
lowercase descenders like j and g really 
descend below the line, and, in a word, 
the output is indistinguishable from im
pact printers. 

It does this by a thermal-transfer pro
cess. That doesn't mean you need "ther
mal paper," although in fact the Okimate 
will print on thermal paper provided you 
remove the ribbon. (You can even use rolls 
of thermal paper if you want to.) Thermal 
transfer means that the 24 dot elements are 
heated and melt wax off the Okidata rib
bon onto the paper. It stands to reason then 
that the paper has to be smooth, meaning 
that you can't use high rag-content bond. 
On the other hand, copier paper works 
fine, and so does the "computer paper" 

continued 
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The Atnerican Success Story: 

FEATI!RFS: 

• Maxi switch keyboard 
• 6/8/10 MHz selectable, depends on model 
• !MB of inboard memmy (with 512K standard) 
• 8 1/0 expansion slots 
• 195 watt power supply, l IOV/220V switchable 
• Fully compatible BIOS (written in U.S.A) 
• 	Full documentation, operation manual 

with hinder ~ 
• Full one year warranty -:r.
RUNS: 

NOVELL DBASE 

AlITO CAD LOTUS 

XENIX SIDEKICK 


"If imitation is the sincerest form of flattery, the CLUB 
AT pays the IBM AT a heartfelt compliment. The only 
failing of the (CLUB AT) is that it imitates the IBM 
machine too accurately; ...and you can't beat that..." 

Karl Koessel PC World December 1986 

#Fully Hayes '" Compatible# 

300/1200 BAUD 1200/2400 BAUD 


$128 $249 

300/1200 BAUD, half size/half power, excellent for long 

distance calls, free BitCom communications software 


HARD DISK CON11101.1.ER 
• Data Switch Box $88 
• PC/XT controller $90 
• Floppycontroller $49 
• 25 Pin Serial Cable $18 
' Split Power Y-;:able $8 
' IBM Type Printer Cable $1 5 SOFT'li'ARE 
' IBM AT Bus Extended Card $30 Graphlcs DR. HALO 

(good for test & debug) Comrnunic:llioos 
' ATHD/Floppy Controller $170 BIT-C'.OM $49 
• Compaq 286 HD Controller $188 ADD 01'1 
• PC/XT/HD Floppy controller $140 • Kits for Mini 1/0. 
• Mouse · $75 2nd Serial Pon $25 

• Kits for CLUB 2000. 
2nd Serial Port $25 

46707 Fremont Boulevard, Fremont CA 94539 
Quality and volume Is Our Business 

- ~ AD Sales (.all (415) 490-2201 11!1!1!1 
- ~ FAXNo. 415-490-2687 llilll 

Now open 7:30-6:30 for your convenience 

Uni1~r.;ity P.O.'s are wekome Quantity DiscOlllllS are Available 
Corporate Bu)~r call for Neil Mehta Dealer.; are Welcome 
ORDER BY MAJ!, Check or Money Order. CaUfomia add 6.5% tax 
ORDER Bl' PHONE, C.0.D .. C:JshierCheck. VIM(~%). 


American Express (4%) or ApprOl•d r.ompany P.O. 

TF.RMSo All prices are ~1hieC1 to changes and quantilymay be limited and ""' 

""er"' the Right to Substitute Equi1~lent hems. Unauthorized Returns are 

suh~ct to 10% Restocking Fee. r.a!I for RMA Nunhers for Re111ms and Repairs. 

IBM, HerC\lles, Biicom. Xenix are trademarks of the Rcspedi\• (;)mpanies 

Limited Warranty. I year parts and 6 monlhs 1'1hor. 


Option A: 1.2MB floppy Drive WO HD/Floppy Controller 

CLUB 286 Mono system $1311 CLUB 286 Color system $1508 
• Complete system as described above plus mono • High quality 

display card and IBM quality mono monitor • Complete system as above 
• Plus color display card and color monitor 

CLUB 286 Color EGA system $1742 •Fully assembled and tested, 

E.cOLOR 
$345

D. 	 MOl'IO 


$138 
 ~ 
A. Parallel port, 256K Video memory. 

rons color/ mono display, \6 color.;, 
640 x 350 resolution. 

B. Same as A, no parallel port, short 
card, and with Hercules emulation. 

C. Printer port, monochrome graphics. 
rons Lotus 123/graphics, \32 x 44 
column display. 

D. Nonglare. 12N screen, 800 x 350 
1~solurion _ 

E. 640 x 200 resolution, IBM quality. 
P. 640 x 350, 640 x 200, EGA and CGA 

no installation required 

H-$75 

G. Game po1t. parallel port, 0-2MB 
memory, runs at 12 MHz. 2 serial 
por5 (2nd oprional) 

H. Parallel port, real time clock/ 
calendar, 2 serial ports (2nd optional). 

I. Qub 3000 No piggy back, 0-3 MB 
capacity, 64K/256K RAM chips. 

J. Qub 576 (for PC Portable) software, 
short card, 0-576K memmy, supports 
64K/256K DRAM. 

K. Qub 384 Serial pon, parallel pon, 
0-384K memory, clcxVcalendar, 
game port and software. 

n a time, America lead the world 
uallty, engineering, and 

th names like Edison, 

20 MB 4026 $528 
30 MB 4038 $628 
40 MB 4051 $699 

7Z MB (23 MS) $1195 
BOMB 4096 $1295 

M. FOR PC UPGRADE TO XT 
Ol'RJINAL 

ZOMB $375 
30 MB $475 
llmtFWPl'I' 
COl'ITllOUER 
ADD $50 
(20MB only) 

EXn:Rl'IAL TAPE BACKIJP 
SOFIWARE ll'ICWDID 

• 	 M 
ZO MB $580 

N. 

601118$747 $827 

L. 39 ms access time. auro head 
parking, linear voice coil 
activaror, one year limited 
warranty, cables. AT sliding rail 
and software included. 

M. 65 ms access time, boots from hard 
d~k. Western Digital controller, 
manual, cables, hardware and 
software included. 20/30MB 
Seagate Hard Disk. 

N. 20 or 60MB backup, menu driven 
sofiware, backup 5MB per 
minute, image & file-by-file 
backup. 

http:BIT-C'.OM
http:CON11101.1.ER
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BRIEF is 

''Recommended.'' 

- Jerry Pournelle 

Byte Magazine, 12/86 

"Ifyou need a general purpose PC programming editor, 
look no further." Jerry Pournelle, Byte, 12186. 

• A high-level, readable Macro 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables, etc. 

• 	Edit multiple files of unlimited size 
[2 Meg is OK) 

• 	Multiple Windows on screen with 
different or same file, fragments, etc. 

• A bona-fide UNDO stack [up to 300) 
of all operations; deletions. reading 
files, search, translate, more. 

• Reconfigurable keyboard 

< 

Only $195 
Call 800-821-2492 

Solution
S ystems 
335-B Washington St 

Norwell. MA 02061 
617-659-1571 

Full "regular expression search " 
wild cards, complex patterns 
Adjustable line length - up to 512. 
Keystroke macros - for common 
typing sequences 
Suspend BRIEF to execute. exit to 
DOS - run another program [like a 
compiler. dir. XREF, DIFF, or 
DEBUG) then resume BRIEF session 
Compiler-specific support like auto 
indent, syntax check, compile with
in BRIEF 

Survey Data 
88% of smvey respondents were more 

productive with BRIEF than other 
editors. 

50% were more productive with BRIEF 
than their previous editor in 
5 hours or less. 

72% were performing all operations in 2 
hours.I 

For PC. AT. & compatibles. 
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I bought at my local paper wholesale 
house. (If you live in Los Angeles and 
aren't familiar with Kelly Self-Help Paper 
Company, you're spending too much 
money on paper.) 

The color quality of the Okimate 20 is 
pretty good, too; better than you'd expect. 
It takes forever to do a color print, but for 
making charts and briefing aids this thing 
is more than good enough. I don't really 
have much call for color printouts, but 
back in my business presentation days, I 
would have paid a lot for the capability. 

There's one real drawback to this 
machine. The ribbons are expensive. 
Okidata wants $4.99, and according to the 
manual you'll get only about 75 pages 
from that. The color ribbons are worse: 
$5.49 for about 15 color screen pictures
not quite as expensive as a Polaroid color 
print, but getting th(fre. For that matter, 
black and white works out to seven cents 
a page for ribbons alone; add paper and 
you're up to a dime. Draft quality costs 
less, of course, but still, it's not all that 
cheap if you do much printing. These are 
the ribbon prices given on the order sheet 
Okidata sends with the machine. I'd. sup
pose that you can find better prices from 
discount supply houses. Of course, by the 
nature of the thermal-transfer process you 
can use the ribbon only once. 

On the other hand, if you have a source 
of thermal paper, you don't need ribbons 
at all. Moreover, the printer itself sells for 
$268 not discounted, including one plug
and-print module. You can buy more 
modules if you want to use the Okimate 
with other machines. I intend to test it 
with a whole bunch of different com
puters; more next time. Meanwhile, I'm 
really rather fond of the little beast, but 
I sure hope I can find a cheaper source 
of ribbons. 

WordPerfect 
I'm writing this with WordPerfect on Big 
Kat, the Kaypro 286i AT work-alike. A 
story goes with that. 

A while ago I went up to Silicon Valley, 
and while there I dropped in to see Bill 
Godbout, chairman of Yiasyn. We got to 
discussing machines, and it turned out my 
Golem, the big CompuPro boat-anchor 
machine that does yeoman service here, 
was pretty obsolete compared to what 
they're doing at CompuPro now. Not only 
that, but there's new stuff coming. I've 
always been a sort of test station for Com
puPro's latest stuff. If I can't make it 
crash, my son Alex can; and if he can't, 
it's probably pretty bulletproof. 

Consequently, when I drove up to 
Octocon-a science fiction convention 
held in Santa Rosa, alas, too infrequent
ly, since it's nearly every writer's favorite 

conrin11ed 



Enlarged 	 Two Ctr/and Positive-tactile, 
Shif t keys 	 Alt keys for firm-feel 

ambidextrous keys. 
access. - -- 

Isolated 
Escape key.

Switch
se/ectable 
compatibility 
with IBM, PC, 
XT, AT, PCjr, 
AT&T and all 
compatibles. 
IBM's new 

Enhanced 

Keyboard runs 

only on their 

new XT's, AT's 

and ignores 

their installed 

base which 

probably in

cludes you. - - ----:!ll'rll•\ 


Switch allows you ______.., 


to swap position of 

Ctr/ and Caps lock. 

IBM moved Ctr/ to 

bottom row, you have 

no choice' 


IBM just announced their new 

redesigned "standard" keyboard for per

sonal computers. There's only one problem: 

it won't work on your IBM computer if it 

was purchased priortoJune 1986 or on any 

PC compatible purchased at any time! 


Notto worry. Our new Turbo-101 Enhanced 

Keyboard gives you the layout and en

hancements of the IBM with some logical 

improvements (see above photo). And it 

works on your existing PC, XT, AT, PCjr, 

AT&T, Epson and virtually all compatibles! 


Get Borland's Turbo Lightning ™ 

For FREE! 

To really tur 
your produc 
including, fr 
Borland's re Turbo 
Lightning sc 
each keybo• 
when usina ro
soft Wore ns, 
our Tu1 'a1u vv111 i....11vvr.. yuu1 

spelling pe, gives you instant 
access to F Jm House's 80,000-word 
Concise Di Jnary and 60,000-word 
The~ ind much, much more! 

, g's good e11011gb to make 
pi ners aud ·users cbeet; executive s 
o uer software cornpanies weep, " says 
Jim Seymour of PC Week. Sold separately, 
Turbo Lightning retails for 599.95! 

INTERNAT IO NA L 

7650 Haskell Avenue 
Van Nuys, California 91406 (818) 780-1673 
Turbo·101 is a trademark of DataDesk ln lernationa l. Turbo Lightning is a 
trademark of Bor land Internationa l. IBM and IBM AT are registered trade 
marks of Internat iona l Business Machines, Inc. 

Inquiry 81 for End -Users. 
Inquiry 82 for DEALERS ONLY. 

Borland's Turbo Lightning FREE 
Extra-wide, easy-to Dedicated Caps, Num and Separate


12 Function f ind Return key. Function ConScroll Lock 
 dedicated 
keys for IBM changed sizes trol keys. indicator lights. Numeric Pad 
increased again by shrinking their IBM has no lights with enlarged 
automatic Return key. on their XT Enter key, four 
operation. I Arithmetic 

~.----- ::::~.'''' 
Cursor and 
Screen Control 
keys. 

The Turbo-101 is the best data entry tool Up lo now, DalaDesk International may be one of 
since the pencil! the best kept secrets, but here's what's being said 
For users of spreadsheets like 1-2-3, the about our first end-user Keyboard/Borland 
Turbo-101 's separate cursor controls and software bundle: 
numeric keypad makes entering numeric "Who C an Pass Up a Deal? "It's a g ood keyboard. Good 

Department. Talk abo ut an f eel: the k e ys have tactil edata into cells and moving from cell to cell 
a ggressltie product!" feedback . .\'o musb at all.

as natural as moving your fingers. And for j o hn C. Dvorak, This Is abou t as good a ke)'· 

word-processing, the 'Selectric' typewriter board d eal as )'OU 're likelylnfO.Vorld Mar 8 6 
tofincl...J h<we absolutely '10layout makes the Turbo-101 as easy to "It so/11es all oftbe problems 
besitat/011 111 r ec o mmend

e.t:blbite'I b)' tbefr reg ular use as a pencil; and with the extra large 	 /ug tbe Mod el PC8700. " 
PCIA"T keyboal"d. .. lt's a 

jerry Pournelle._Enter, Shift & Control Keys, you'll make so g reat bargain!'" 
Byte Magazine Sept. 86 

P C Product/1i l~y Digestfew mistakes, you won't even need an 
May 8 6 "This ke)•board Is n eat to 

eraser! type on and feel s so lid. It
"DataDesk Intl. bas designed 

blls tactile fe edback keys.. . / 
a sturdy and han d some k eJ•

can type much fast er on It."
board that bas tactile r e

Test Drl11e Scorecard:SPECIAL OFFER! spouse .. . l s the hardware 
DataDesk-10 Key Tronl cs-9 

bar gain oftb e ) 'ear" saysONLY $149.95* FOR BOTH 	 Tel econnect M agazine
Charles H umble, Oreg o nianKEYBOARD & SOFTWARE 	 May 8 6 
Jan 86 

Includes 30-day money back 
" The best part of the keJ•

guarantee and 2 year full warranty. boarcl Is the way Ir f eels. It' s 

Ideal! And fast. /'11e nev er
To prove that we don't ignore you 
w o rked on a keyboard with 

or your pocketbook, you get our a nic er touc h." 


Turbo-101 Enhanced Keyboard and 

Borland's Turbo Lightning for an 
 ~:;•;p;D•·--9' 
read it wrong. During this amazing 
Introductory Offer you get both 
keyboard and softwa•e for less 
than most software programs 
by themselves! Now, if you're 
still feeling ignored, you can 
always do what you-know-who 
wants you to do .. .and buy 
a new computer to get their 
keyboard! 

credit card orders call 

(800) 826-5398 
in CA call 
(BOO) 592-9602 	

\\\'\11.\\1.:.'t.'\)'" \
ill\\'\1\1\\'i'>'\)-'\\'I'\ 't.' ~\JI."'\)'':> i\l\\'tl'\) 

V..'t.'!'i'>l:l\\.\\'\l 11,Wi) 'i'>~~11,\\t.. 'T!J\\ !J\\\.'I·. 

\.\~W\\'\\W.>"" -:,1:1 CJr. Llh\1l~o 
\'\~,~~ 
'1 . o tWi:.t"' 

\\\) . \\\\\~ · ~ Q l(\t 

\"!l.'l~'i,\\'\', ~t~<;,'i,'\)'_ \ ---

~~··""' 

~ 

astounding $149.95.* No, you didn't 
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OUR PLUG-IN CARDS 
GIVE YOU PLUG-IN 
CONTROL. 
Your IBM PC/XT/AT or 
compatible can control any 
IEEE-488 instrument. 

You can: 

0 Plug-in to BASIC, C, 


FORTRAN, or Pascal. 

D Use HP-IB plotters, 


printers, and instruments. 


D Call (617) 273-1818 and put us to the test. 

Complete hardware and software solutions for just $395. 


D Spend less time programming. 

((;ztj) Capital Equipment Corp. 
99 South Bedford Street 
Burlington, MA. 01803 
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CHAOS MANOR 

convention-I packed the Golem in the 
back of my car and dropped him off at 
CompuPro central in Hayward. When we 
wheeled him in on a cart, one of the 
receptionists remarked, "Maybe we bet
ter start an IV ..." 

So: for the past three weeks I've been 
without the Golem. Unfortunately, that 
machine is the only one that can take the 
8-inch disks that Zeke II-my ancient 
CompuPro Z80 who has become what 
amounts to a dedicated word processor
puts out and translate them into PC-DOS 
format. Alas, the only modem I have is 
in Big Kat: meaning that unless I can get 
my column into PC-DOS, I can't send it 
electronically to BYTE. I suppose I could 
fall back to sending the column in on 
paper, but then someone would have to 
type it in, and no one really and truly en
joys doing things like that. 

The bottom line was that I had to write 
this column, and some other stuff that had 
to be turned in electronically, on Big Kat. 
That's all right because I've been mean
ing to test out some text editors, and 
there's no better test than to use the darned 
things for practical work. 

I'd heard a lot of good things about 
WordPerfect, so I decided to start with it. 

First thing was to install it. That turned 
out to be harder than I'd thought. The WP 
documents are a bit confusing. Actually, 
they're a lot confusing. One problem is 
that there's this little errata sheet inserted 
into the package, but it's not easy to find, 
and it corrects a serious omission in the 
very first thing you do, namely, install 
your printer. The instruction book looks 
to be very complete, and it shows you 
what you should do and what you should 
see-but when you do that, you don't see 
what the book shows, because the book 
omits to say you have to do a "page down" 
to get the screen pictured in the manual. 
The errata sheet corrects that, but I didn't 
find the errata sheet in time; as a conse
quence, I ceased to trust the installation 
book. 

There were some other misunderstand
ings: what I was doing didn't seem to be 
what the book said would happen. Even
tually I called WordPerfect Corporation 
(formerly SSI), WP's publisher. They 
have an 800 number, but that was busy, 
so I called the pay number. That turned 
out to be a mistake: no one I could get on 
that phone knew anything about my prob
lem. You have to use the 800 number and 
talk to the "technicians." You'd better be 
determined if you're going to do that. 

It's OK: I have the new Zenith Zoom 
modem, and that has a built-in demon 
dialer that will keep calling until it gets 
an answer. That got me past the busy 
signal. Even then, of course, I got a 

continued 



...ABOUT ANALYZING
ViQUR D' ,t T'A You might be spreading your
l 1 '.t\..l, • spreadsheet a little too thin. Or 
maybe you're starting from scratch But if you're serious 
about data analysis, you're ready for SPSS/PC+·· - a full 
software family that brings you six high-powered ways 
to complete any data analysis task. 

Enter it. SPSS/PC+ Data Entry·· takes the effort out 
ol entering and correcting data. 

Analyze it. The SPSS/PC+ Base Package pro
vides a powerful array of statistical and reporting 
procedures. 

Examine Ii. SPSS/PC+ Advanced Statistics·· lets you 
get more serious with your data. 

Table it. SPSS/PC+ Tables'" produces presentation
ready tables instantly 

Chart it. SPSS/PC+ Graphics·· featuring Microsotr' 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping·· featuring MAP-MASTER'" 
-our latest option-creates maps where vast amounts 
of data can be summarized and presented in one, 
simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, government and edu
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. 

So if you're serious about data analysis, step up to 
SPSS/PC+. For details, contact our Marketing 

Department. CALL 1/312/329-3630 

SPSS Inc. •444 North Michigan Avenue, Suite 3000 •Chicago, Illinois 60611 
In Europe: SPSS Europe BV •PO. Box 115 • 4200 AC Gorinchem, The Netherlands• Telephone: +31183036711 • TVVX: 21019 

SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contacl SPSS Inc. for compatible microccmpulers. SPSS/PC+. SPSS/PC+ Data Enlry. SPSS/PC+ Advanced Statistics. SPSS/PC+ Tables, 
SPSS/PC+ Graphics and SPSS/PC+ Mapping are trademarks of SPSS Inc. for ils proprietary computer software. Chari and Microsoft are trademarks of Microsoft Corporation. MAP-MASTER is a 
trademar1< of Decision Resources. © 1986, SPSS Inc. 

Inquiry 277 FEBRUARY 1987 • BY T E 275 



TOPS IN ITS CLASS. 
CHAOS MANOR 

PROVIDES A NEW LEVEL 
OF CONVENIENCE FOR 

MS-DOS USERS. 
recording, but after about four minutes on 
hold I had a technician, who was able to 

lnfoWorld 

Point. 
Shoot. 
Take 

Command. 

Rip full throttle through 
your data with this time
saving control program 
from Peter Norton The 
Norton Commander™soft
ware gives you a fast, 
powerful point and shoot 
method to perform your 
computer operations. Point 
to a directrny and The 
Commander jumps to it. 
Point to your data file and 
The Commander runs 
your data with its matching 
program. Speed through 
listings, update files like 
lightning. Delete. Copy. 

Built-in sweep functions 
manage your disk. Add 
your own user menus for 
one-key operation. And it 
doesn t eat up your screen 
while its doing it. Easy to 
use with keyboard or 
mouse. The Norton Com
mander. The quickest way 
to enhance your PC, and 
take command. 
The Norton Commander. 
Designed for the IBM® PC, 
PC-AT, and DOS compat
ibles. At your software 
dealer or order direct for 
$75':< from Peter Norton 
Computing, Inc., 2210 
Wilshire Boulevard, #186, 
Santa Monica, CA 90403. 
213-453-2361.Visa and 
Mastercard welcome. 
'''Subject to shipping and handling charges. 

!NORTON™ 

OOWIWWllR 

TIIE QUICK AND EASY 

HARD DISK MANAGER 


take care of my original problems, large
ly by referring me to the errata sheet. Then 
I asked how to read in an ASCII file. 

She didn't know what an ASCII file 
was. 

Time to read the manual, so I did, to 
discover that WordPerfect's index is meful, 
and the table of contents no better; but if 
you are determined, you can find out that 
WP calls an ASCII file a "text file," and 
it does-more or less-have a way to read 
one in. Once you've read it in you need 
to remove the "hard carriage return" from 
the end of each line. First, of course, you 
have to see what is at the end of each line, 
and what WP calls that: WordPerfect 
doesn't use any kind of standard 
terminology. 

Worse, when WordPerfect reads in an 
ASCII file, it reads a carriage return/line
feed pair as carriage return plus a space, 
meaning that paragraphs separated by two 
CRs are now separated by CR space CR, 
meaning that if you're trying to write a 
search-and-replace macro to convert your 
ASCII file into a WP file, you'll play the 
very devil doing it until you discover that. 

Eventually I managed. That is: I told 
WP to search my file (it came off BIX) 
for "CR space CR" (actually, I told it to 
search for "[HRt] space [HRt]" since WP 
thinks a standard ASCII CR is a "hard 
carriage return," i.e., "[HRt]"). Each time 
WP found that, it was to substitute the 
English word PARA; I then went through 
and told it to change all CRs to spaces; 
and then change all instances of the word 
PARA to two CRs. The result was a file 
with the ends of paragraphs marked by 
CRs and the ends of lines marked not at 
all. That is a standard WP file, and now 
I could edit my BIX file. 

I was also rather piqued with WP. 
However, after that I found WP rather 

easy to use. It has a number of my favorite 
features, such as reformatting on the fly 
when you insert and delete text. Alas, it 
doesn't do it quite the way WRITE, the 
CP/M editor I use on Zeke, does it. 
WRITE simply reformats; WP shoves the 
right end of the line off the screen and 
won't reformat the paragraph until the cur
sor leaves the line you're working on. Ah 
well, that's sort of good enough. 

I thought at first that WP didn't have 
"delete next word," but that turns out to 
be another document defect; in fact, 
Control-Backspace does that nicely, if the 
cursor is at the beginning of or inside the 
word. That takes a bit of getting used to, 
but surely no more than WordStar's 
Control-T, which does the same thing. 
WRITE's "delete next word" is more con
venient in that it also takes out interven

cominued 
llie Norton(ommaodcr"'r.. a t1 adem a1k of Ptier Nor1Dn Computin)!.lnc. ~ 19 86 f't ll:'r Norton Computing.IBM' i~a n:g~tc~I rr-adem arkorlnll: mariona l Bo~iness l>fachiocsCorroration. 
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TAS-Books 

vs. 

Dae-Easy 
TAS-BooksDAC 

Full price including Payroll, 15/L AIR, A/P. Sl59,75 
Sales order/Invoicing/PIO/Inventory & Tutorial 

599 
Witten using 4th generation language NO YES 
Source code includedlmodifiable NO YES 
Easy -to-change file structures NO YES 
Report generator NO YES 
Multi-user option available NO YES 
On-line help messages NO YES 

3-yrs. GL data by month NO YES 
Create mail/merge files NO YES 

Feature for feature, dollar for dollar, 

TAS-Books wins, hands down! 


TAS-Books gives you 
more for your money. 

Before you buy DAC Easy 
accounting software for if you 
already have), you should know 
w hat you could have instead. 

You could have software that 
changes - easily - to fit your 
accounting system, instead of the 
other way around. You could 
have a program that includes 
payroll and a full-featured data 
base at no extra charge. 

If you've already bought Dac
Easy, you can still trade up to TAS
Books, and get an additional SIO 
off the pricer 

TAS-Books adapts to 
fit y_our business. 

Accounting systems are not all 
alike. That's w hy TAS-Books is 
w ritten using the popular TAS
Plus 4th generation language/rela
tional data base, w ith source code 
included. So you can easily custom
ize TAS-Books to fit your business. 

TAS·Books does so 
much, so easily. 

TAS-Books gives you full audit 
trails and integrated modules, 
wi th sales and purchase histories 
updated automatically You can 
review up to 3 years of GL data 
by month. Plus all the usual 
accouncing functions. And you 
get a tutorial. and on-line help 
messages in each field. 

Here's what TAS·Books 
offers you: 
General ladger 

3 years of da.ca by mon[h 
Full audit trarls 
P.osr to previous periods and reclose 
Budgeting by month 
Flexible financial statemem setup/priming 

Accounts Receivable 
Open item 
Mailing labels and rotodex cards 
Detailed history of sales. com. and net 
Sraremenrs 
Age1ngs 

\Accounts Payable 
Easy co enrer invoices/vouchers 
Enter checks w.rinen by hand and/or print out 

checks automatically 
Mailing labels and rolodex cards 
History or purchases 

P?a':;':o run 
Produces all necessary information 
Prims VJ.2 rorms 
Allows ror employ ee reimbursement w ithout tax 

Inventory 
Averages cost and records last cost 
Adjusts physical quantity 
Uses fractional quantity 
Keeps track or non-inventoried items 
History of sales, cost. and net 
AdJUSt cost 
Each item can have its own S.l\LES and COGS GL 

accoum 
Invoicing/sales order 

99 items per order 
Description lines added easily 
Credits may be mixed an same or~r 
Discount ror any line 
.Ship to may be loaded rrom customer ftre 

Purchase order 
99 items per order 
Description lines added easily 
Oedits may be mi~ed on same order 
D1scounc ror any line 
May order non-inventoried i!ems 

Plus m•ny reports and 
other features too 
numerous to 
mentlonl 

Full-featured 
database gives you 
real versatility. 

No need to buy an expensive 
data base to interface with TAS
Books: it's included at no extra 
charge! So you can easily 
generate customized reports and 

;~e~~;a~g~l~~e~ree/~~S-~l~sn~~~s I Shipping sa u s, s2s outside usA 

all the hard work for youl And if 
you're already using DAC Easy, 
TAS-Books will translate your cur
rent files. 

Order today 
1-800-648-6258. 

Call our Toll-Free Hotline. Use 
your VISA, MasterCard or 
American Express to order today 
For information or Washington 
residents call 1-206-644-2015. 

TAS-Books is available for the 
IBM PC/XT/AT and fully compat

i ible computers. 

I 

-
IQ 

•u:.r..·-.x.llr ~ I IC\ s + 

~ +r11 
~ 

I NOT COPY-PROTECTED 

I Trade up to TAS·Books. 

I 
 Send us the title page from your Dae-Easy 

manual. We'll send you TAS-Books at an addit ional 

I s JO off irs money-saving price. Limit one discount 
copy per customer. Offer ends March 31. 198 7. 

I V"ESf 1want powerful. user·friendly • , accounting software. with easy-to

I customize coding and its own full-featured data 
base. And I want to save money over programs I that offer me a lot less. Rush me TAS-Books nowl 

I Quantity Subtotal 

1- @599 ea. 

I Trading in DAC7 Subtract S3DI 

I WA residents add 8.1% sales tax. 

TOTAL 

I ru.s. funds only) 

I Name ------------- 

• Shipping address:----------

1City: _ ____ ________ _ 

I State: ______ Zip: ______ 

I Telephone: ------------

I Pay ment /circle onej: VISA MC AMX Check 

I Credit Card Expiration Date: 

Card Number: - ----------

I Name on Cari:f: ----------
~ ....il·T" 

BUSINESS 
r-:-,,,._ LS 

NC. 
-- 4038-B l;/8lh ,O.ve. ~Ii

~ 

. 
Suite 260 

lleUevue, Waj/\lng1on 98006 
/2061644·1015 

The following are registered trademarks of these companies: TAS-Plus. The 
Accounting Solu11on. TAS·Boaks. Business Too ls. In c.; IBM PC/XT/Af. 
International Business Machines Corp : Dac·Easy. Dae Software. Inc. 

._ 1986 Business Tools. Inc. 
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CHAOS MANORLAP TOP PC 
512K MEMORY 
FLOPPY CONTROLLER 
DISK DRIVE, SERIAL 

(LTD. 
$999 

PORT, PARALLEL 
QUANTITY) PORT, RUNS DOS, 

LOTUS, WORDSTAR 
AND MORE. 

TOSHIBA LAP TOP 1100 PLUS $1599 
Turbo XT Clone 8/4.77 MHZ Switchable 64K Memory Expandable 
to 640K Power Supply, Keyboard, FDC, 360KB Disk Drive Chassis, 
Fully Tested. 

$399 (Qty. 3 Minimum) 

AT CLONE 6/12 MHZ Switchable Clock 1 MB Memory, 
Atronics Motherboard, Power Supply, Keyboard, Chassis, Fully 
Tested. 

$1299 

AT CLONE 6/10 MHZ Switchable. 

$999 

SPECIAL OF THE MONTH 

2400 BAUD MODEM $179 Qty. 

1200 BAUD MODEM $ 85 Qty. 

AT Controller Hard & Floppy . . . . . . . . . . . . . . . . . . . . . $145. Qty. 
XT Hard Disk Controller . . . . . . . . . . . . . . . . . . . . . . . . $ 69. Qty. 
Power Supply XT . . . ........ . .. .. . . ... . .. ...... $ 46. Qty. 
Power Supply AT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 89. Qty. 
EGA Card ....... . .... . .. . ... ...... . ..... .. . . . $199. Qty. 
Printer Cables .......... ............... . ... . . . $3.99 Qty. 
Hard Disk Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2.99 Qty. 
256K RAM's (120 NS) .. ........... .. . ..... .. . .. $2.50 Qty. 
64K RAM's (120 NS) .......... .. .. . . .. . . . ...... $ .79 Qty. 

All of above prices are C.O.D. cash only. 

Prices and availability subject to change without notice. 


CLONE FACTOR 

(415) 656-5404 
(213) 477-0447 
(714) 731-5727 

TWX: 51 06003265 

ing spaces and puts the word after the one 
deleted where you have the cursor; much 
easier editing that way. Oh, well. 

They aren't everything I want, but in 
fact WordPerfect has a lot of the features 
I want in a text editor, and a built-in macro 
generator capability that would let you 
build more. It has one other good feature: 
there isn't much on the screen that I didn't 
put there. True, there's a kind of status line 
at the bottom that I don't seem to be able 
to get rid of, but it's not very obtrusive. 
(And, of course, I have my Perma Power 
Color Commander, which can change col
ors of stuff on-screen; if the status line 
bothers me enough, I can tum it off by 
changing the status line display color to 
the background color.) 

The bottom line is that I've tried three 
other famous IBM PC text editors, and 
I've come back to WordPerfect to write 
this column; and I have to admit that while 
it's not WRITE, I could, without a great 
deal of trouble, use this thing to write 
books with. It's good enough, and maybe 
more than good enough. 

There are some serious problems, 
though. First, WP uses hidden codes to 
format text. There's a command that lets 
you "reveal" those codes, provi.ded that 
you can read them; but I for one would 
greatly prefer the WordStar variety of 
"dot" commands, so that you can see the 
damed things . I'd far rather, for instance, 
do .ce3 to tell the program to center the 
next three lines, than do Shift-F6, type 
text, and do that again, and again. 

On the other hand, WP is a WYSIWYG 
(what you see is what you get) editor and 
attempts to show you on screen exactly 
what you will get when you print. It apes 
a sheet of paper rather well, and for peo
ple who have no experience in using word 
processors and computers, it may well be 
easier to learn than something like Word
Star or WRITE. Naturally, dot commands 
would mess up the WYSIWYG feature, 
since they take up space on the screen but 
won't print on paper. 

Whether or not you'll like WordPerfect 
depends in part on how much time you 
want to spend learning about an editor. 
WP has a "learn" program. I confess I 
didn't go through it; the tutorial would 
have taken all day. Of course, if you're 
only starting to write with computers, tak
ing all day for a tutorial is a good idea. 

Another problem with WordPerfect is 
the sheer number of commands available. 
Every function key does four different 
things, depending on whether you press 
the function key, Alt+function key, 
Shift+function key, or Control+function 
key. There's a little template WP provides 
and heaven help you if you ever lose it. 
They've tried to do some logical group

conrinued 
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Aztec C ... The Best C 

Frees the genius iriyou~ 


You've got a great idea ••• 

••. you're ready to write your programs. 


You don't want to be sidetracked by all the paper
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec Chas the most sophisticated, hardwork
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild
ing your systems. 

The development process moves quickly. Com
piles, assemblies, link edits ... all finish in record 
time. 

Manx Aztec C is the fastest, most efficient C de
velopment system in the industry. Benchmarks show 
it ... reviews commend it ... users praise it. 

You're ready to test the program. You're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem. You fix the problem quickly ... you're 
still ahead of schedule. 

You've got some time for fine tuning. 

The Manx Aztec C Profiler examines 

your program, tells you where the slow 

spots are and validates your test pro

cedure. A few changes and it's exactly 

what you wanted. 

You've made it! 

Aztec C is available for MS-DOS/PC 
DOS. Call for details on Macintosh, 
Amiga, Apple II, CP/M-80, 
CP /M-86, TRS-80, ROM and others. 

To order, or, for information 

Call Today 
1-800-221-0440 
In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discount! 

are available to professors, students, independent 

developers, and on a "trade-in" basis. Site licenses. 


~., ...~._.,.,.,.. 
Manx Software Systems 

One Industrial Way 

Eatontown, NJ 07724 


MS is a rag.stored TM of Microsoft, Inc .. CP I M TM ORI. HALO TM Media qybernetics. PAN~L 1 
Roundhill Comput9r 5ystems. Ltd ., .PHACT TM PHACT Assoc .. PAE·C. Pl_
Vista TM Raima Corp.. C-lerp, PC-hnl, !M Gm~pel Software. C-tree TM Fa1rco.
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" . . . a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be
ginning of this package ... performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review ... includes the 
most professional make utility ... documentation 
is clear and complete. There is no doubt that this 
is a valuable and powerful programming en
vironment." Computer Languages Feb. '86 

" ... execution times are very good, close to the 
best on most tests ... " PC Tech Journal Jan. '86 

" Easily one of the fastest compilers overall ... 
library provides a lot of flexibility ... generates 
small .EXE files." Dr. Dobbs Journal Aug. '85 

C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 
Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 

C-terp, Plink-86, FirsTime, C Util Lib, 

and others. 




CHAOS MANOR 

ing, but it hasn't always worked: the F3 
key does "help," "reveal codes," "switch" 
(to another document; you can work on 
two at a time with WP), and "screen," 
which does a bunch of things, including 
changing screen colors. 

This wouldn't be so bad if the WP 
documents were well organized, but in 
fact they're wretched. They're divided into 
a number of sections, and the index, 
which is rather poor, doesn't make it any
thing like clear which reference in which 
section you ought to look at to find out 
what a command does. 

On the other hand, the on-screen help 
capability is as good as anything I've seen 
except maybe for EMACS, and indeed 
WP seems to have borrowed some of its 
help notions from that programmer's 
delight. It has one of the nicest spelling 
checkers I have ever seen; you don't need 
any instructions to use it. Alas, it seems 
to put all your additions into one update 

dictionary, which is going to make it hard 
for me to use since my novels have alien 
character names and other stuff that I sure 
don't need to be in my main dictionary; 
but it may also be that I simply haven't 
plowed through the formidable WP 
documents at sufficient length. 

Oof: I just looked at the Spell document 
and discovered that there seems to be no 
special dictionary; and it takes about 20 
minutes to eliminate words from the dic
tionary once added. (Not 20 minutes a 
word, but 20 minutes no matter how many 
words.) This is not the world's nicest 
feature. 

WordPerfect also has a thesaurus. I can't 
tell how complete it is, but in trying 
things at random, I was more than 
satisfied with it. Neither the thesaurus nor 
the spelling checker can compete with 
Word Finder's stuff, but then nothing 
does, and you can always use Word Finder 
with WordPerfect provided you've got a 

Items Discussed 

DevpacST ... . ........ .. .... $79.95 
Apex Resources 
17 St. Marys Court 
Brookline, MA 02146 
(617) 876-2505 

Flash ..................... $39.95 
Antic Software 
524 Second St. 
San Francisco, CA 94107 
(415) 957-0886 

Fontasy version 2 . . . .. . ... . . $69.95 
Prosoft 
7248 Bellaire Ave. , P.O. Box 560 
North Hollywood, CA 91603 
(800) 824-7888 

FfL Modula-2 for IBM PC .. $49.95 
Workman and Associates 
1925 East Mountain St. 
Pasadena, CA 91104 
(818) 791-7979 

Okimate 20 ..... . ... . .. . ... . $268 
Okidata Corporation 
532 Fellowship Rd. 
Mt. Laurel, NJ 08054 
(800) 654-3282 

Print Shop .......... $44.95-$59.95 
Broderbund Software 
17 Paul Dr. 
San Rafael, CA 94903 
(415) 479-1170 

Q&A .. ....... . . ....... ..... $349 
Symantec 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 ' 

Star Fleet I for Amiga ..... $54.95 
Electronic Arts 
2755 Campus Dr. 
San Mateo, CA 94403 
(415) 571-7171 

StarGlider . ..... . .... ...... $44.95 

Firebird Licensees Inc. 

74 North Central Ave. 

Ramsey, NJ 07446 · 

(201) 444-5700 

Star Raiders for Atari ST ... $29.95 
Atari 
P.O. Box 61657 
Sunnyvale, CA 94089 
(408) 745-2000 

WordPerfect 
for IBM PC and compatibles .. $49~ 
for Apple II, Ile, IIGS ....... $17S 

\\brdPerfect Corporation 
266 West Center 
Orem, UT 84057 

Zoomracks I ..... .. .. . ..... $79.95 
Zoomracks II .. . ... .... .. .. $119.95 
Quickview Systems 
146 Main St., Suite 404 
Los Altos, CA 94022 
(415) 965-0327 

fast machine and lots of memory. 
WordPerfect has lots of special features 

like merge and footnotes, none of which 
I know how to use yet because I haven't 
needed them; but it's nice to know they're 
in there, and, given patience to fight my 
way through the instructions, I make no 
doubt I'll figure out how to do the job 
when I have to. Incidentally, I'm not be
ing sarcastic when I say that: the docu
ments are complete, just badly organized; 
and the technician may not have known 
what an ASCII file was, but she sure knew 
WordPerfect. If you've enough patience to 
get to the company's help service, you'll 
get help. 

On balance, I like WordPerfect better 
than most other text editors I've tried for 
the PC. I'm using it, and I'll probably go 
on using it for a while. 

Q&A 
When I was last in Silicon Valley, Barbara 
Clifford and I visited Symantec, which is 
the company that publishes Q&A. 
Symantec is run by Gordon Eubanks, one 
of the old-line hackers from the early days 
of this industry. Gordon wrote CBASIC, 
which is still one of the better languages 
to use. Now he's big business with dozens 
of employees. 

Q&A is an integrated word processor 
and database program that comes with a 
file manager and a program you might call 
"artificially intelligent" called the In
telligent Assistant. I was impressed with 
Q&A when it first came out. I'm even 
more impressed with the new version, 
which has a spelling checker that works 
as nicely as WordPerfect's and lets you in
corporate special dictionaries. 

The word processor in Q&A is modeled 
to a great extent on PFS:Write and some
what on the IBM Displaywriter. This 
makes it easy to learn for those who 
already know those programs and confus
ing for the rest of us. However, it's no 
harder to learn than any other, and of 
course there's a tutorial. 

I don't mean to put down the Q&A 
editor. It has a lot of good features, most 
more oriented toward business use than 
text creation; and it's probably good 
enough that ifl were used to it I'd be able 
to write books with it, and as a matter of 
fact there's a very strong probability that 
in future I'll do precisely that. However, 
the editor isn't really Q&Ns strongest 
feature. 

Where Q&A shines is the database 
management. This program makes it 
child's play to design a database, and if 
after you've used the database: for a while 
you discover you didn't have enough cate
gories and need a lot of modifications, 
that's easy with Q&A, too. And once 
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Contemporarv
Electronics Series 
Trial Examination Order Form 
YES' I'm interested in learning comcmporary electronics and would like to examine the 
first module in the series. If I decide to keep ii, I will pay just $19.95 plus $2.25 shipping 
anu handling. I will then receive future modules automatically, one every 4 to 6 weeks. 
Each of the 15 modules in the series is $19.95 plus $2.25 shipping and handling and 
comes on the same 15-day Free Examination basis. There is no minimum number of 
modules that I must buy and I may cancel at any time simply by notifying you. 

If I do not choose to keep the first module, I will return all materials in good condition 
and pay nothing. Future modules will be canceled and I will be under no further 
obligation. 

Street ------- ------------------- 

City/State/Zip 

Phone Number 

All orders subject to approval and payable in U.S. funds only. A"ailable in U.S. 
and Canada only. Add stamp and mail toda}·! 
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Covers ever~· subject of 
modern electronics 
• 	 Digital logic 
• 	 Digital gates !TTL. CMOS. 

MOSI 
• Flip naps 
• Counters and registers 
• Op·amps and applications 
• 	 Combinational logic circuits 

(ROM. PLA. decoder) 
• 	 Amplifier fundamentals 
• 	 Transistors (bipolar and FETl. 

diodes and thyristors 
• 	 Linear and digital inregrated 

circuits 
• Microprocessors 
• Oscillators 
• Optoelectronics 
• 	 Fiber optics 
• 	 Robotics 

2080-027 



I Post Office 

Will Not 


Deliver Without 

First Class 


Stamp 


~'!~ 
1tnlll 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016-9265 


I 

I 

I 

I 


1•• 1.111 ••• 11 •••••• 11.11 •••• 1.11 .. 1.1 ••• 1.11 •• 1•• 1.1 I 

I 



MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

The fast, easy and low cost way to 
meet the challenges of today's 

electronic innovations. A unique 
learning series that's as innovative as 

the circuitry it explains, as 
fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32-bit microprocessor, the McGraw
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelec
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 

increasingly important role in your experience . .. a non-traditional in Contemporary Electronics 
work. It's even for electronics engineers approach to the most modern of Throughout your series, lab
or technicians who feel theirtraining subject matter. oratory experiments reinforce every 
needs freshening up. It's the quickest, significant point. This Unique Interactive Instruction most convenient, essential experience 

1With each module, you receive • -: · • probably least . . . dynamic, hands-on • I .a McGraw-Hill Action Audio exnens1ve way todemonstrations of 1"1'.'l'"d\ 
Cassette. Each tape is a dynamic · , ~I te 
discussion that drives home the key ~ ~"/) gives
facts about the subject. Your learning c-, .» [} 
Wit h your first 

theory in practice . .. 
will help you master 
__; ...... ,...; ...... 1.0.t" ... i.. ..... + .................... , .... 11 

~~;,~

,; 

Scale Integrated) circuitry. To order your first module 
In your very first module, you'll without risk, send the card today. 

use integrated circuits to build a digital · Examine it for 15 days under the 
oscillator, verifying its operation with terms of the order form and see how 
a light emitting diode (LED). You'll the Contemporary Electronics Series 
learn to identify passive and active gets you into today's electronics. 
components, understand concepts If card has been used, write us for 
common to all electronic circuits. ordering information . experience is reinforced through 

interaction with vividly illustrated For Anyone Interested in Electronics 
text, audio cassettes, and actual The Contemporary Electronics McGraw-Hill 

Continuing Education Center electronic experiments. Indexed Series is designed for anyone from 

3939 Wisconsin Ave.
binders preserve backup material, hobbyist to professional. It's for you 

Washington, D.C. 20016
notes, and tapes for convenient if you're looking for new fields of 


referral. interest. . .if you're a teacher who 
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Perform 
Experiments 

wants 
an update in con

temporary circuits ... a 
manager or supervisor in an electronics 
plant. .. a doctor, an engineer, a chemist 
who finds electronics playing an 

modu le, you 
get this 
solderless 
breadboarding 
system. You" ll 
use it through 
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build elec
tronk circuits 
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Add up to 96K 
above 640K to all 
programs, including 
PARADOX and 1-2-3. 

Paiity-checked 256K 
v\lith a one-year 
warranty 

Run custom software 
or the 3270 PC 
Control Program 
above 640K 

Break through the 640K banier. 
MAXIT increases your PC's available 
memory beyond 640K. And it does 
it for only $195. 

MAXIT includes a 256K half-size 
memory card that works above 
640K. MAXIT will• . 
• 	 Add up to 96K above 640K to all 

programs. 
• 	 Run memory resident programs 

above 640K. 
• 	 Top off an IBM AT's memory from 

5 l 2K to 640K. 
• 	 Expand 1-2-3 Release lA or 2.0 

worksheet memory by up to 256K. 
• 	 Add expanded memory above 

640K to programs like Symphony 1. 1. 

Big gain - no pain. 

Extend the productive life of your, 
IBM PC, X1'. AT or compatible. Build 
more complex spreadsheets and 
databases without upgrading your 
present software. 

MAXIT™memory works above 6401{ 
for only $195. 

Run resident 
programs like 
Sidekick above 640K 

Top off a 512K IBM 
AT's memory to 640K 
and add another 
128Kbeyond that 

Short card works in 
the IBM PC, XT. AT.' 
and compatibles 

Add expanded 
memory to programs 
supporting the 
Lotus/Intel/ 
Microsoft 
specification 32 

Installation is a snap. 
MAXIT works automatically: You 
don't have to learn a single new 
command. 

If you have questions, our cus· 

tomer support people will answer 

them, fast. MAXIT is backed by a 

one-year warranty and a 30-day 

money-back guarantee. 


Order toll free 1-800-227-0900. 
MAXIT is just $195 plus $4 ship

ping, and applicable state sales tax. 

Buy MAXIT today and solve your 

PC's memory crisis. Call Toll free 1
800-227-0900 (In California 800
772-253 1). 

We accept VISA, MC, AE, and DC. 


~,~~ 

1tn111 
OsborneMcGra"T·Hill 
2600 Tenth Street. Berkeley. Cahforn1a 94 71 O 
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you've entered your data, it's even simpler 
to generate special reports. 

Indeed, Q&A incorporates notebook 
and telephone dialer features, so that it can 
replace much of SideKick. 

I just got my latest edition of Q&A, so 
most of what I know of it comes from 
watching it demonstrated at Symantec 
headquarters. What I saw, though, makes 
me quite eager to get this installed: I in
tend once and for all to get all of the soft
ware and hardware in Chaos Manor 
entered into a database, and Q&A is the 
first one of those things I've seen that 
tempt me to use it. 

More on Q&A in the next few months. 
Meanwhile, I already recommended the 
original, and the new version has signifi
cant improvements. One warning: Q&A 
eats memory like mad. (When I asked 
Gordon Eubanks if the new version of 
Q&A used less memory than the original, 
he said, "Well, it doesn't use any 
more . ..") If you buy Q&A you get a 
special offer for a 256K-byte memory 
board for only $50; that's the best deal in 
town. You will need that memory. Pro
vided that you have a full-up PC XT or 
AT, though, Q&A could well be the most 
valuable program you'll ever own for it. 

Short Shrift 
It's time for my traditional grab bag of 
programs I don't really have room to 
discuss but which shouldn't be ignored. 

Broderbund's Print Shop series con
tinues to produce a cornucopia of ac
cessories and utilities to aid microcom
puter owners in desktop publishing. So 
does Fantasy. Prosoft has sent me no fewer 
than nine volumes of ready-made logos, 
clip art, illustrations for advertisements, 
divertissements, and plain fun . Anyone in
volved in newsletters, whether for social, 
business, or organization purposes now 
has no excuse for dull and boring mailers. 
It's just too easy and cheap to make ex
citing fliers. All you need is a PC or clone, 
Epson printer or LaserJet, and some of 
these programs. 

Paul Heckel was at Hackers 2.0, where 
he gave me a version of his Zoomracks 
for the l\tari ST, which I had seen at an 
Atari Faire. Zoomracks isn't as fast as it 
might be on a PC (it's good enough on an 
AT), but it seems better on the Atari ST. 
The new version has some additional sort 
and organize features. It's not an expen
sive program, it's real easy to learn, and 
it's pretty useful. I'm having all my Atari 
ST program collection organized in 
Zoomracks files. Saves no end of search
ing for things. 

The Zenith Z-181 continues to win favor. 
It was a sensation at Hackers 2.0. Actual

that you can have a portable that's a full 
PC-DOS machine, but most hackers aren't 
fond of PC-DOS in the first place. Those 
who do like PC-DOS were pretty excited 
about the Z-181, and indeed I've noticed 
I find Zebediah coming with me to more 
and more places. I've installed Word
Perfect, which works quite well. There's 
supposed to be a simple way to transfer 
files from Zeb to machines without 
3 1/z-inch drives, but I confess I haven't 
done that yet. Real Soon Now. Mean
while, if you want a full-function PC-DOS 
machine you can carry around with you; 

if you've an urge to run MultiMate, Word
Star, or Lotus 1-2-3 on trips; if you want 
a full database capability on the road; and 
your arms just aren't strong enough to lug 
around a Compaq, look into the Z-181. It's 
quite the most elegant laptop/portable I've 
ever worked with, and I suspect Zeb will 
become a permanent fixture here at Chaos 
Manor. 

Winding Down 
The game of the month is the Amiga ver
sion of Star Fleet I. I only regret that I've 
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Come to the Library 
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ly it wasn't: everyone was impressed with 
the readability of the screen, and the fact 
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money. 
Datalife 

shielding improvements for greater 
disk durability 

come standard 
that establishes the industry standard

it guarantees trouble-free 
storage, and retrieval. And to help introduce 

you to the Verbatim quality standar? we're 

Inquiry 309 

Copying diskettes will never be easier 

than pushing one button 


While your computer is copy virtually any 5V., 31/2 copy protection, a commu
busy doing other things, or 8-inch diskette. The system nications port, a four-month 
your Victory Duplicator can tests forquality and accuracy warranty and much more 
be making as manyas eight at every stage of the process. all for one low price. 
copies of a diskette at once It practically services Call 1-800-421-0103. 
-producing up to 400 copies itself. Call today for morein an hour. Dua!Master '" 

Each drive has a separate information. (In Texas,
models can even make 

controller to maximize up call 512-450-0801.)
multiple copies of two different 

time. Simple diagnostics to diskettes simultaneously. 
verify drive alignment andJust insert the diskettes industry standard drivesand press one button. 
allow you to maintain your 

Copy different formats, system without waiting for VICTOY 
flawlessly. outside service. ENTERPRISES 
An automatic format analysis Technology, Inc .All at an attractive price. 
program makes it possible Victory Duplicators offer 8910 Research Blvd., Suite B2for the Victory Duplicator to fast copying, serialization, Austin, Texas 78758 

Preserving your data is 
vitally important. Lose it 

and you've lost both time and 
That's why Verbatim 

Diskettes have 6 data

and longer life. They 

with a lifetime warranty 


recording, 

running a special offer on many of their pro
ducts, including-Datalife Diskettes, Cleaning 
Kits, and Disk Drive Analyzers. 

What separates us from our competition? Simply a comb_inati_on of the best service 
in the industry, highly competitive pricing, and an ever widening range of products. 
Above all we care about our reputation and we are willing to work on a lower mar~1n 
while delivering what others only claim-and we do it all on a day-in day-out basis. 

Every subscriber to Byte will receive 
our New 96-Page Winter Spring Lyben
1986/87 Catalog over the next few 
months. We hope to be your source conwputerfor computer supplies & accessories. 
Now with 15 pages of consumer/ WATCHSystenwsindustrial products. 

FOR 
OUR 

1050 E. MAPLE RD. • TROY, Ml 48083 
NEW 1986/87 (313) 589-3440 

CATALOG 
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If you like games 

of the Star Trek 

variety, you'll love 

Star Fleet I for 

the Amiga. 

had to start all over as a midshipman; 
there's no way to transfer my admiral 
status from the PC version to the Amiga. 
Incidentally, this is a new version of the 
game, with a much better player interface. 
If you like games of the Star Trek variety, 
you'll love this. I've had some problems 
with the Amiga version crashing the sys
tem, but that started alarm bells at Elec

·tronic Arts, and I make no doubt they'll 
fix things by the time you read this. 
There's also an Atari ST version. 

The book of the month is Kenneth 
Macksey's Technology in War (Prentice
Hall, 1986), only it isn't really; that is, 
with Barbara Clifford's help I'm just about 
done revising my own The Strategy of 
Technology, which with any luck we'll be 
able to turn in before the end of the year. 
Strategy was a textbook at the Air Force 
Academy and the Air War College for a 
number of years; some of the professors 
had it as students and want a new edition, 
so I've been grinding on it. 

The program of the month is FTL 
Modula-2 for the IBM PC. This thing 
compiles like lightning, and, better yet, 
you get the source code to a pretty nifty 
text editor. I know of at least two hackers 
who intend to take the FTL editor and 
modify it to have all my favorite features. 
They don't think they 'll have much trou
ble, either. Much more on this next 
month. 

I'm out of space, and also just about out 
of time. Fall COMDEX is next week, and 
after that I'm on a speaking tour in France 
and England . Meanwhile, Storms of Vic
tory: Janissaries Volume III is about 80 
percent completed, and I'm supposed to 
have it out the door before COMDEX. 
That's definitely going to take a lot of luck. 
Things continue to fl.ow at Chaos Manor, 
and I guess I wouldn't have it any other 
way. • 

Jerry Pournelle welcomes readers' com
ments and opinions. Send a self
addressed, stamped envelope to Jerry• 
Pournelle, c/o BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. Please 
put your address on the letter as well as 
on the envelope. Due to the high volume 
of letters , Jerry cannot guarantee a per
sonal reply. 
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No matter what your level of programming exper
tise, if you write your own programs for engineering, 
science, or statistics applications, Wiley Professional 
Software's technical programming tools enable you lo 
save programming time and development costs. These 
tools allow you lo generate dependable, accurate and 
error free coee, quickly and easily. 

STATLIB series, de
veloped by PSI/Systems,New! is a one stop source for 
Time Series and Graphics Statistics 
data analysis. These two 
new subroutine libraries 
are ready lo address your 

Subroutine 
Libraries statistics programming 

problems. STATLIB.TSF 
covers routines in fore
casting and analysis of 

time based data. Generalized linear regression models, 
ARIMA models, survival analysis, econometric fore
casting, exponential forecasting, and spectral analysis 
are just a few of the routines which will prove invalu
able to statisticians and lO programmers, engineers, 
and scientists who use statistics. 

STATUE.CL is a statistical graphics library with 
subroutines for Box-Jenkins identification, scatter 
graphs, curve-fit graphs, contour maps, axonometric 
plots and much more, including a libraiy of GKS de
vice drivers. 

Economists and marketing and financial fore
casting professionals will find these routines invalu
able in their day lo day work. And they are a must for 
every scientist and engineer who programs in 
FORTRAN. 

These subroutine libraries give you all the benefits 
of a complete package and the added advantages of 
allowing you lo quickly and easily customize your 
program for your needs. 
SOURCE CODE INCLUDED. 

Statlib.TSF: Time Series Analysis & 

Forecasting Subroutine Library . .......... $295 


Statlib.GL: Statistical Graphics 

Subroutine Library .... . ............. ... . $295 


Microsoft and IBM Professional FORTRAN 
versions available 

The 50MORE 
FORTRAN Library, deNew! veloped by Peerless Engi
neering Service, offers a 50 More collection of subroutines 
and utilities previously FORTRAN 
unavailable in our

Library FORTRAN Library. In
cluded are pre-tested and 
precompiled subroutines 
covering such areas as 
Matrices, Polynomials, 

Differential Equations, and Numerical Analysis (in
cluding FFTs), plus utilities for more effective screen 
handling. SOURCE CODE INCLUDED. 

MICROSOFT FORTRAN or 
IBM Professional FORTRAN version ...... $125 

The Classic Subroutine Library 
for BASIC, FORTRAN, and C 

Programmers 

MICROSOFT FORTRAN Library ....... .. . $175 


C Language Library ..................... $175 


BASICA Library ......................... $125 


IBM Professional FORTRAN 
Library ................................ $175 

To order any of Wiley's scientific and 
engineering programming tools, 
call: 212-850-6788 

Or write: [llJ c:::l l!j I "'
Wiley P~ofessional Software 1~v1 (/'¥

ill John Wiley & Sons, Inc. 7~ ~ 
~ Attn: D. West PROFESSIONAL 

605 Third Avenue a SOFTWARE 
New York, NY 10158 
Dealer Inquiries Invited THE TECHNICAL SOFTWARE SOURCE 
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It's been 3,000 years since anything as enlightening 
as our 3-Book Set on hnage Processing, .Array 

Processing and Data 
Acquisition was written. 

And you won't have to cross adesert, 
part the Red Sea, or pay money to get it. 
Data Translation's 3-Book Set is free. 

First, there's "The Book": our 656-page 
Catalog featuring unabridged descriptions, 
specifications, and operating principles on Data 
Translation's entire product line. 

Second is "The Booklet": our 1987 
Product Summary Price List. It contains 
product overviews and comprehensive tables 
summarizing product features and compatible 
software and accessories. 

Finally, there's "The How-To Book:' With 
this Applications Handbook, you'll learn the 
fundamentals of Image Processing, Array 
Processing, and Data Acquisition through real
life examples. 

For your free copy of our 3-Book Set, 
CALL (617) 481-3700. 
Alright, maybe our volumes 
aren't as important as Moses: 
But he had help writing hist 

To learn more, 
see us in Gold 

Book 1987, or call to 
receive our first-ever 

19873-Book Set, includ
ing 1987 Catalog, Product 

Summary Price List, and 
Applications Handbook. 
DalaTrans1atlonuarte1slt1edlraOtmarkatDala T1ansla l1o n. rnc 

World Headquarters: Data Translation, Inc ., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 951646 
European Headquarters: Data Translation, ltd., 13 The Business Centre, Molly Millars Lane, Wokingham Berks, RG112Q Z, England Tix 851849862 (#DJ 
International Sales Offices: Australia (61) 2-6635289; Belgium (321 2-7352135; Canada(416J 625-1907; Chi le (2) 2-253689; China (4081 727-8222; Denmark (45) (02) 187188; 
England (441 734-79383; Finland (3581-90-372144; France (331 146306839; Greece (30) 951-4944; Hong Kong (8521 3-318585; India (911 2-231040; Israel (9721 3-324298; 
ltal:t (39) 2-81821; Japan (81) 3-502-5550, (81) 3-375-1551; Korea (82) 778-0721-5; Malaysia (601 3-36299; Morocco (211 9-30-6949; Netherlands (311 70996360; New Zealand 
(61) 2-663-5289; Norway (4 7) (021 559050; Peru (51) (14) 31-8060; Philippines (63) 818-0103; Portugal (351) 1545313; Singapore (65) 271-3163; South Alrica (27112469221; 
Spain (34) 1455811 2; Sweden (46) 8-7617820; Switzerland (41) 17231410, (41) 22360830;Taiwan 186) 2-709-1394; 186) 2-531-2434; West Germany 149) 89809020. 
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And More Clones 

Dick Pountain 

I find it increasingly hard to Amstrad and Apricot IBM color software directly 
remember that only two years without worrying about the 
ago Great Britain had four major are ninninn fhPir f11t11rPC:: nn IBM colors being translated into in
personal computer manufac
turers, all producing machines 
of incompatible proprietary 
designs by the hundreds of 
thousands. Now we have only two major 
native manufacturers (not counting the 
Italian-based Olivetti), and they are both 
pinning their futures on selling IBM 
clones. The 68000-based alternatives from 
Apple, Atari, and Commodore have some 
presence here but haven't sold as well as 
they have in the U.S. (even in proportion 
to the population). The truth appears to 
be that in the U.K. we buy for price and 
utility rather than for technical innovation. 

The two major companies, Amstrad 
(Brentwood House, 169 Kings Rd., Brent
wood, Essex CMl4 4EF, U.K.) and 
Apricot (U.S. address: 47173 Benicia St., 
Fremont, CA 94538), could hardly be 
more different in approach, and their 
respective IBM-compatible machines 
typify the differences. Amstrad's base is 
in budget consumer electronics and hi-fi. 
The firm entered the home computer 
market with great success in 1985 by of
fering good value rather than innovation 
(see my columns in the January 1985 and 
March 1986 BYTEs) and eventually 
swallowed the home market leader, 
Sinclair Research. 

Apricot, on the other hand, started out 
supplying business computers. In 1985 it 
decided to move down in price, entering 
the educational market with a range of 
sub-£1000 machines that flopped badly. 
After reaching the very brink of disaster 
in 1986, Apricot has announced that it is 
going back to high-price, high-margin 
products with full professional support. It 
is trying to return to the "systems-house" 
approach of selling complete solutions and 
service rather than commodity personal 
computers. 

In the space of a month in 1986, Apricot 
and Amstrad both launched IBM-compat
ible machines. The Amstrad PC1512 series 
contains possibly the cheapest IBM PC 

look-alikes 


clones in the world- I say possibly 
because the pricing policy of Taiwanese 
clone makers exhibits a certain "flexibili
ty." The Apricot Xen-i, on the other hand, 
may be the highest-performance and high
est-quality PC AT clone in the world . 

Amstrad PClSU 
The PC1512 range includes options of one 
or two floppy disk drives, 10- or 20-mega
byte hard disks, and monochrome or color 
monitors, with a price range running from 
£449 and up for one floppy disk drive and 
a monochrome monitor to £1069 for a 
20-megabyte hard disk with a color 
display. The low price has been achieved 
in typical Amstrad fashion, meticulously 
saving costs in design and production 
engineering, rather than by skimping on 
quality of materials or essential features. 

My first impressions on viewing the 
machine were wholly favorable. It's 
housed in a custom injection-molded ABS 
case, rather than the bent tin favored in 
Taiwan. Its footprint, at 15 inches square, 
is considerably smaller than the IBM PC, 
and it comes with a tilt-and-swivel 
monitor that encloses the power supply, 
allowing the whole unit to be supplied 
from a single power outlet plug (a feature 
that consumer-conscious Amstrad has in
sisted on from its first design). 

The two alternative monitors differ in 
price by £150. The color monitor supports 
the IBM CGA (Color Graphics Adapter) 
standard, while the monochrome monitor 
is unusual in also supporting the CGA 
standard, in tones of gray, rather than the 
IBM monochrome standard . The color 
graphics hardware is integrated onto the 
motherboard, not on a separate card. The 
unit I tested came with twin floppy disk 
drives and a monochrome monitor. It was 
a considerable boon to be able to port my 

appropriate monochrome "attri
butes"; the tones of gray are all 
clearly distinguishable. Com
patibility with IBM regrettably 

also extends to the annoying flicker when 
scrolling. 

Text quality on the monochrome screen 
is merely adequate. A pleasing thin sans 
serif typeface is used, and sharpness is 
better than on the IBM color monitor, 
although well short of the Macintosh or 
the Apricot Xen "paper-white" monitor 
quality. 

Input is via a "real" keyboard that uses 
switches, springs, and removable key caps 
rather than the polymer-bubble tech
nology used on Amstrad's home ma
chines. In feel it's closer to a Key Tronic 
KB 5151 than to an IBM keyboard, a plus 
in my book. The keyboard's layout is not 
up to the latest standards, modeled as it 
is on the original flawed IBM PC key
board. It has a few eccentric alterations 
of Amstrad's own, which do little to 
enhance it. For example, the Alt and Ctrl 
keys are placed side by side above the left 
Shift key, while PrtSc has inexplicably 
migrated to the main QWERTY area. 
There is no separate cursor keypad, and 
the Return and Shift keys have nasty small 
key tops. One useful innovation is the pro
vision of twin Del> and <Del keys in 
place of Backspace; the Del > key can be 
soft-programmed to perform delete-right 
in your favorite text editor. Num Lock, 
Scroll Lock, and Caps Lock bear red 
LED indicators. One weakness, seldom 
seen nowadays, is that the keyboard ap
peared to lack full n-key rollover; depress
ing the QWE, ASD, or ZXC combinations 
simultaneously produces spurious charac
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Dick Pounrain is a technical author and 
software consultant living in London, 
England. He can be contacted do BYTE, 
One Phoenix Mill Lane, Peterborough , 
NH 03458. 
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ters (although this would cause problems 
only if you are ham-fisted or a super
sonically fast typist). 

All PC1512 models come with a built
in Microsoft-compatible mouse. The 
hardware itself differs from the Microsoft 
unit, being of all plastic construction with 
a rubber ball, but the driver software is 
Microsoft version 5.0 and is 100 percent 
compatible. Inside the case of the PC1512, 
the motherboard tells the whole story. It's 
a single board, occupying only half the 
case floor area, and it contains fewer than 
50 chips, including memory; three large 
64-pin gate arrays, made in Italy and bear
ing the Amstrad name, do the work of 
most of an IBM PC. Standard memory is 
512K bytes in 256K-bit chips; sockets exist 
to expand the memory to 640K bytes. The 
CPU is an 8086-2 running at 8 megahertz, 
which makes the machine more nearly 
equivalent in speed to an Olivetti M24 
(known as the AT&T PC 6300 in the 
U.S.). A socket for an 8087 math copro
cessor board is also provided. 

Three full-length expansion slots are ar
ranged side by side at the back of the case, 
with the connectors emerging from a 
hatch on the right of the case. No fan is 
provided since the power supply is in the 
monitor case. I had no problems with 

overheating; the main case never became 
more than lukewarm. Since some scare 
stories were spread (reputedly by a rival 
manufacturer) that a PC1512 melted its 
case when fitted with a token-ring card, 
Amstrad has announced that all future 
production of the machines will be fitted 
with a fan; boss Alan Sugar says this has 
been done to quell the stories rather than 
as an admission that there was a problem. 
There is in any case little incentive to add 
many cards since the PCl512 already has 
all the "standard" IBM options built in. 
Serial port, . parallel printer port, 
clock/calendar, mouse controller, and 
CGA are all on the motherboard. The 
EGA is not a likely addition, as it will 
work only in its lowest-resolution mode 
on the PC1512 due to the architecture. An 
internal modem card and extended mem
ory are more likely additions. A shortage 
of hard disk PC1512s has led some peo
ple to add hard cards, but at present prices 
this is not an attractive option. 

The PC1512 contains a nonvolatile RAM 
(NVR) backed by four pen-cell-type bat
teries that are contained in an open slot 
under the monitor base and that last about 
one year. The NVR stores information 
like the date and time, RS-232C port 
parameters, and other setup options. 

When you boot the machine, it tells you 
when it was last used. You can alter the 
parameters by running a program called 
NVR.EXE, through which you can set the 
key codes produced by the Del > key, the 
mouse buttons, and the mouse scaling, 
among others. This is the only way you 
can program the mouse, as Amstrad does 
not supply Microsoft's Mouse Menus soft
ware system; it works fine on the PC1512, 
however, if you have a copy of it. 
NVR.EXE also sets the size of a RAM 
disk configured at boot time and permits 
the choice of foreground and background 
colors (or gray shades) for the screen. l 
could easily set up the black on gray that 
I prefer, without having to mess with 
ANSI escape sequences. 

Amstrad bundles three operating sys
tems with the PC1512: MS-DOS version 
3.2, Digital Research's DOS Plus, and the 
GEM desktop. (It's really more like two 
and a half operating systems since GEM 
runs on top of DOS Plus .) DOS Plus can 
run both CP/M-86 and many MS-DOS 
programs and can read both disk formats. 
It permits up to three CP/M-86 programs 
to run concurrently in the background as 
long as they don't do screen l/O or share 
files; this effectively limits the choice to 
print spooling and some prewritten utili-

A Personal Language 

When it comes to problem solving, the 

APL*PLUSSystem is the undisputed leader. 
That's because the APL *PLUS System 

works with you. It goes far beyond what 
application software like Lotus®ordBASE® 
could possibly ever offer. And, it won't tie 
you down with the details of standard 
programming languages. 

The APL*PLUS System is a personal 
language, with productivity features that 
help you concentrate on getting answers, 
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rather than struggle with intricate calcula
tions and modeling. 

With it you can manipulate tables of 
numbers as easily as single numbers and 
get quick results from your computer using 
short, simple statements. 

When you've reached the limits of 
other packages, move up to the APL*PLUS 
System. It's a powerful and flexible tool 
that grows with you as your needs become 
more sophisticated. With over 200 built-in 

applications-like graphics, report 
formatting and communications-you 
have all the tools at your fingertips to 
quickly and easily solve those seemingly 
impossible problems. 

Best of all, the APL*PLUS System 
interfaces well with software packages 
you're already using-like databases, 
spreadsheets, and graphics packages. 
The APL*PLUS System also makes it 
easy to link those packages that aren't 
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ties like an alarm timer. The only applica- . 
tion bundled with the PCl512 is a simple
minded GEM drawing program called 
Doodle. 

Programming capability is provided by 
Locomotive Software's excellent BASIC 2, 
which runs under GEM and fully supports 
the windows, menus, and bit-mapped 
graphics of that interface. In addition, 
BASIC 2 supports keyed sequential-access 
files, which makes it highly suitable for 
writing business programs, and it's very 
fast. 

Apricot Xen-i 
It's word-eating time for Pountain. Last 
April I faithfully relayed Apricot senior 
management's claim that they would im
plement IBM compatibility only through 
a SoftClone software-patching scheme. 
Even as they were telling me this little 
white lie, the Xen-i must have been under 
preparation. Shame! 

The Xen-i looks externally just like the 
Xen that I reviewed last April, so I shall 
only describe the differences. It uses the 
same attractively styled case, except that 
in place of the 3 'h-inch microfloppy is an 
IBM PC AT-compatible 5 1A-inch drive. 
Xen-i will normally be supplied with an 
IBM-compatible monochrome or color 

monitor, although you can use Apricot's 
old higher-resolution monitors via a 
separate video outlet; however, the Xen's 
excellent paper-white monitor requires an 
expansion card . Hercules standard (720 by 
350) monochrome text and graphics are 
supported on the motherboard without an 
adapter. The Xen's fine keyboard, com
'plete with its LCD microscreen, is 
retained. 

Internally, the Xen-i keeps the 1 
megabyte of fast 120-nanosecond RAM 
from the Xen but now drives the 80286 
CPU at 10 MHz with one wait state, mak
ing it a very fast clone indeed. You can 
use only 640K bytes of the RAM directly 
from MS-DOS, but the rest (and any ex
pansion up to 11 megabytes) is available 
via a built-in page mapper that works to 
the Lotus/Intel/Microsoft _Above Board 
standard. Lotus 1-2-3, for example, will 
use the whole megabyte. 

Expansion is limited compared to a PC 
AT's; the Xen-i can accommodate three 
short cards: two PC AT-type 16-bit cards 
and one PC-type 8-bit card. These cards 
lie horizontally in a cage at the rear right 
(due to the low-profile case) and are the 
devil's own job to insert. Don't even think 
about any cards with large protruding 
devices, as they just won't fit. You can add 

three full-size IBM PC or PC AT cards, 
however, if you use an external expansion 
box. 

As with the Amstrad, many of IBM's 
options already exist on the motherboard 
of the Xen-i. Clock/calendar, mono
chrome graphics, serial and parallel ports, 
disk controllers, and mouse controller
albeit the quirky Apricot trackball/ 
mouse-are standard-fixtures. These func
tions are provided by four huge custom in
tegrated circuits-bearing the increasingly 
famous CHIPS logo-on the mother
board. 

Mass storage is provided by one 360K
byte or 1.2-megabyte floppy disk drive and 
either a 20-megabyte (HD model) or 50
megabyte (XD model) internal hard disk. 
The respective prices are £2998 and 
£3998. 

The HD model that I tested came fitted 
with a Quadram EGA card and Apricot's 
own EGA monitor-:-my first serious en
counter with an EGA system. This 
Quadram card has DIP switches to select 
between monochrome, CGA40, CGA80, 
EGA!, and EGA2 modes. EGA2 offered 
the finest resolution with a special, very 
sharp character set. Unfortunately, it 
seems you can't select a border color other 
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The APL*PLUS®System and You. 

currently talking with each other. Put the power, speed, and flexibility Problem-Solving at the Speed of Thought 

With all this problem-solving power, of the APL*PLUS System to work for 
it's no wonder STSC's APL *PLUS System you. See your local dealer today to get STSC, Inc. 

is the personal choice of so many business your APL*PLUS System. If they don't 2115 East Jefferson St. 

professionals-financial planners, have it, refer them to STSC or call STSC Rockville, MD 20852
S~sc 
business analysts, actuaries, scientists, toll-free, (800)592-0050. 

APL*PLUS is a service mark and trademark of STSC,

mathematicians, engineers, statisticians, In Maryland or Canada, (301) 984-5123. Inc. PLUS*WARE is a trademark of STSC, Inc. Lotus 

and consultants. Especially since the and dBASE are registered trademarks of Lotus Devel 


opment Corporation and Ashton-Tate, respectively. APL*PLUS System is available on a full 
range of computers from desktops to Available nationally through Softsel, Micro Cenlral, and 

mainframes. distributors worldwide. Dealer inquiries welcome. A PLUS*WARE™ PRODUCT 
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Packed and ready to go. 

The \NYSEpc+. Complete 
with everything that makes 
all others incomplete. 
Now you can have a pc that's twice 
as fast as an IBM PC XT, yet fully 
compatible. Plus more memory, 

extra ports and a built-in graphics 
adapter. 

Because on the WYSEpc+, 
all the most-wanted upgrades are 
standard. 

And even while raising the 
standards, the WYSEpc+ still gives 
you two full-size expansion slots for 

WYSE 
WYSEpc+ 

ATT 
PC6300 

COMPAQ 
DESKPRO 

EPSON 
EQUITY I 

LEADING 
EDGE 

MODELO 
ZENITH 

Z-158 

CPU 8088 8086 8086 8088 8088 8088 
Maximum CPU Speed 9.54MHz 8MHz 7.14MHz 4.77MHz 4.77MHz 8MHz 

Selectable 4.77MHz Mode Yes No . Yes - - Yes 
Standard Memory 6401<13 6401<13 2561<13 6401<13 5121<13 2561<13 

Standard Ports 2S.P S.P p S.P S.P S,P 

Monochrome/Color 
Graphics Adapter Yes Yes Mono only Optional Yes Optional 

Accessory Slots 
After Configuration• 2 5 1 3 3 2 

MS-DOS Included 3.1 2.11 Optional 2.11 3.1 Optional 

Choice of Keyboard AT, 
ENHANCED PCXT PCXT PC,AT PCXT PCXT 

your special applications. Plus your 
choice of an IBM PC AT-style or 
Enhanced-style PC keyboard. 

All this, at Wyse prices. From 
the company offering a full line of 
display products. 

Take a look at the chart and 
you'll see why the WYSEpc+ is 
sending the others packing. 

Write Wyse Technology, Attn: 
Marcom Dept. pc+, 3571 N. First 
Street, San Jose, CA 95134. Or call 
toll-free, today, for more information. 

Call 1-800-GET-\VYSE 

WYSE 

I I I I Inquiry 324 

YOU NEVER REGRET AWYSE DECISION. 
Comparative specifications as of 8/86. •configuration includes 6-l lK nwmorr. display adapter and hard disk controller. 

WYSE is a registered 1rademark of\\')'se Technology. WYSEpc+ is a trademark ofWrseTcchno!og)'. IU\1 and Personal Compult:r 1\larc trademarks of International Bus mess Machines Corporation . . \IS·DOS is a trademark o[ Microsofl Corpora1io11. 0 1986 WyseTcchnolog~ 
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than black in EGA2, which makes work
ing with a reversed screen quite imprac
tical (black characters at the left margin 
lose their uprights). I tried writing bytes 
to the CGA border-control port (3D9 
hexadecimal) with no success. EGA! uses 
a character set indistinguishable from that 
of CGA mode but still much superior to 
the IBM's CGA. I found that this mode 
suited me nicely, providing better color 
saturation than EGA2 and permitting a 
colored border. 

The Xen-i comes with PC-DOS version 
3.2, Microsoft Windows, and GEM. Win
dows is intended to be the principal 
operating environment, and it includes the 
Windows Write and Windows Paint pro
grams. Regrettably, I'm becoming a 
middle-aged, crusty reactionary and find 
that I prefer my customized DOS/Side
Kick/SmartKey/PC-Write/Procomm com
bination to any windowing environment 
I've yet tried. My environment worked 
just fine on the Xen-i, which was un
believably snappy after my IBM PC. 

I played briefly with Xen-Tel, Apricot's 
telephone management system, which 
consists of a stylish telephone receiver 
shaped to fit closely against the Xen-i 
keyboard and a software package that runs 
under Windows. Using an Apricot inter
nal modem card (Xen-Tel is not Hayes

. compatible), the software allows you to 
maintain a card index of phone numbers 
for auto-dialing and also to pull phone 
numbers out of files created with dBASE 
III, accounting packages, and other ap
plications. You can create a queue of calls 
you want to make; Xen-Tel will try them 
and record which ones succeeded and 
which ones need to be retried. 

Compatibility 
Both the Amstrad PC1512 and the Apricot 
Xen-i showed a high degree ofIBM com
patibility. The PC1512 balked at only one 
of the dozens of programs I tried, name
ly, LMI's PC/FORTH, which is pretty 
badly behaved; the PC1512 just spat it out 
and returned to the DOS prompt. It ran 
plain SideKick, even though it isn't sup
posed to (there is a special Amstrad ver
sion). The only problem I found was that 
the Notepad's top line didn't clear when 
I typed in a new filename. The PC1512 ran 
the IBM version of Turbo Pascal and the 
Sublogic Jet flight simulator without a 
hiccup. 

The Xen-i ran PC/FORTH perfectly but 
· refused the flight simulator (I believe it 
doesn't run on the AT either). The only 
other minor quirk I found was with the 
resident utility DOSEDIT, which ran but 
wouldn't allow insertion when editing a 
command line. 

Knowing that communications provides 
a stern test of compatibility (and neither 

of these machines has a switchable CPU 
rate), I swapped my modem cable from 
my IBM PC to the PC1512 and ran Pro
comm. To my astonishment, it worked the 
first time and logged on to BIX perfectly. 
A similar experiment on the Xen-i failed; 
Procomm ran all right and appeared to · 
talk to the modem but wouldn't log on to 
PSS (?acket SwitchStream) despite much 
fiddling with parameters. This was more 
in keeping with my expectations about 
compatibility in communications. 

Both the PC1512 and the Xen-i refused 
to read DOS 2.1 disks from my IBM PC 
on one or two occasions (the Amstrad is
suing a nonchalant "General failure error 
reading drive b: "). Inspection of the disks 
revealed nothing out of the ordinary, and 
my IBM PC continued to read them 
without a hitch. 

The Xen-i uses the highly rated Phoenix 
BIOS, while the PC1512's BIOS bears an 
Amstrad copyright notice. 

Performance 
Since there is so little to say about the soft
ware for IBM clones, I devoted longer 
than usual to benchmarking . the two 
machines. Assuming good compatibility, 
performance is one of the few distin
guishing features of a clone. 

As well as running the BYTE BASIC 
benchmarks in GW-BASIC on the Xen-i 

and in BASIC 2 on the PC1512, I ran some 
Turbo Pascal benchmarks that test disk, 
text screen, and graphics speed. The 
reasoning was this: Locomotive's BASIC 
2 is so much faster than GW-BASIC that 
those tests mostly compare the speed of 
the BASIC interpreters. It was thus essen
tial to run some identical programs to 
detect real differences in the hardware. 

The results of the BASIC tests are in 
table I. The conclusions you could draw 
from these figures illustrate the dangers 
inherent in benchmarking. It would appear 
that the PC1512 is faster than the Xen-i at 
running the Sieve and almost as quick do

, 	ing calculations, also that the PC1512 ac
cesses its floppy disk drives faster than the 
IBM PC does its hard disk. The real 
message is that Locomotive's BASIC 2 is 
more than twice as efficient as GW-BASIC 
and BASICA . 

Running the same .COM file compiled 
from Turbo Pascal on the various ma
chines shows the hardware performance 
ratios more clearly (see table 2). These 
benchmarks, developed for the U.K. 
magazine Personal Computer World, are 
TrigLog, 1000 repetitions of evaluating 
cos(sin(arctan(log(x)))); TextScm, writing 
and scrolling 1000 20-character strings; 
GrafScrn, plotting 10,000 points; and 
Store, storing 1000 20-character records. 

continued 

Table 1: 1he results of the BASIC tests (times in seconds). 

Apricot Amstrad IBM 
Xen-i/GW-BASIC PC1512/BASIC 2 PC/BASICA 

Disk Write 
floppy disk 29.3 36.3 56.8 
hard disk 9.9 41.8 

Disk Read 
floppy disk 29.6 31.9 53.6 
hard disk 7.1 29.1 

Calculations 12.5 14.9 70.8 

Sieve 45.0 369 217.6 

Table 2: Running the same .COM file (compiled from Turbo Pascal) on the 
different machines shows the hardware performance ratios more clearly 
(times in seconds). 

Apricot Amstrad IBM 
Xen-i PC1512 PC 

56.5 

TextScrn 33.2 50.6 76.4 

GrafScrn 2.0 2.2 5.0 

Store 
floppy disk 8.2 10.3 9.5 
hard disk 1.4 4.7 

Trig Log 	 12.6 23.4 
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Advanced RLL encoding technology is 
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Sensible solutions foryour hard disk problems. 

Systems and Software, Inc. 
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P.C. Computer Brokers Inc. 
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(303) 450-6727 
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It seems that for compute-bound tasks the 
machines perform rough\y as 4 .5 to 2 to 
1 (Apricot to Amstrad to IBM), while on 
floppy disk-bound tasks they are about 
equal. On text-screen scrolling, they are 
all shamefully slow (the Apple IIGS ex
ecutes TextScrn in 16 seconds). And on 
graphics, surprisingly, the PC1512 plots 
points as fast as the Xen-i. 

Out of curiosity, I also ran Peter Nor
ton's Syslnfo utility on all three machines 
and received the answers 10.3, 1.8, and 1 
for performance ratings of the Xen-i and 
the PC1512, respectively, relative to the 
IBM PC. This clearly supports the point 
made by Stephen S. Fried's article "IBM 
PC Accelerators" in BYTE's 1986 Inside 
the IBM PCs that Syslnfo exaggerates the 
speed of 80286 machines by about 100 
percent. 

Subjectively, the Xen-i feels much, 
much faster than the other two machines; 
when you load PC-Write on the Xen-i , 
you're into the editor before your finger 
leaves the Return key. This appears to be 
due to the seek time for the hard disk. The 
Xen-i's Microscribe hard disk finds and 
transfers data at least three times faster 
than my modest external hard disk drive; 
timing the loading of the benchmark 
TrigLog confirmed that while my disk 
took 1 second, the Xen-i was too quick 
to time. The PC1512's floppy disk drive 
took 4.6 seconds to load TrigLog. Don't 
scoff at such subjective factors; in my ex
perience they are at least as important as 
benchmarks. Ergonomic research by IBM 
has shown that users of interactive com
puters become frustrated or anxious when 
system response time exceeds 4 seconds 
without an explanation; a fourfold speed 
advantage can make all the subjective dif
ference in the world. 

Conclusions 
Both these computers are excellent sub
stitutes for an IBM PC. The £449 Amstrad 
PC1512 is an extraordinary value for the 
money, and not surprisingly its introduc
tion has thrown the U.K. personal com
puter market into a turmoil, with crashing 
software prices and dire predictions of 
mass bankruptcy among computer 
dealers. In fact , orders for the PC1512 are 
so heavy that Amstrad boss Alan Sugar 
has confirmed that supply will not keep 
pace with demand until at least spring of 
1987. The £2998 Apricot Xen-i, while 
more than three times as expensive as the 
Amstrad, is a BMW among clones; it's 
fast, compact, pretty, supports lots of 
memory, and should receive a high stan
dard of after-sales service from Apricot. 
After "mine" was returned to Bir
mingham, I harbored brutally unkind 
thoughts toward my poor faithful old IBM 
PC for several weeks. • 
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The newRackmount 30:M

\ 

Sometimes a little more 

flexibility will putyou 


over the top. 


' 

USRobotics modular system 

. gives you more modems and 

more automatic features. For 

more applications. 
Start with full-featured modems: 15 
dual modem boards. each with 2 auto
dial, auto-answer, 2400/1200/300-bps 
asynchronous modems, for a maxi
mum of30 modems per rack chassis. 
LED indicators on each modem give 
you continuous diagnostics. Use the 
Rackmount 30 as an auto-answer sys
tem for the asynch ports ofyour main
frame or mini. Use Rackmount 30 as an 
auto-dial modem pool for a cluster of 
PCs or data terminals. Or use auto-dial
ing to automate central site polling of 
remote PCs. 

Add a modular chassis design: At 
the back of the 19-inch-wide chassis, 
each modem board couples to a match
ing dual interface board containing 
cabling interfaces for telephone and 
computer. You can remove or install 
modem boards through the front of the 
rack without ever disturbing any cable 
connections or interrupting power to 
other modems. Choose your RS-232 
cabling interface-either DB-25 or mod
ular 8-pin style. Redundant power 
supplies assure you uninterrupted 
operation. 

DuPont, Digital Equipment, Boeing, 
the U. of California-all have chosen 
USRobotics Rackmount 30. For flexibi
lity now and expandability tomorrow. 
Learn how the Rackmount 30 can push 
your business over the top. 

Call 1-800-DIAL-USR 

In Illinois (312) 982-5001 


Yes, please send me your free 6-page bro

chure on the new Rackmount 30, and how 

rack modems can benefit my operation. 

Name _____________ 

Title_____________ 

Company___________ 

Address ____________ 

City_____ State__Zip____ 

Business Phone ( 

2/87 -0Y-30 


ill1ilobotics 

The lmelligent Choice in Data Communications. 

8100 McCormick Blvd., Skokie, lllinois 60076. I -----------------------------------------------..
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Arli'optlon you control . . • 
. flle by file and atreamer 
·backups. 60 megabytes per 
cartridge. Fast, reliable, and 
easy to use. One half InchCall us today! 
ASCII/EBCDIC tape 

Tape NMS provides ANSI-IBM format Vz systems are available too. 
Back-Up: Inch tape systems and 60mb of file

by-flle/streamer 1,4 inch cartridge National. DOS Umits: J:hey don't exist with NMS 
tape systems. (NMS 9000 and PC .25 Memory memory systems. We were 

the first to break the barseries). 	 Svstems 

CORPORATION 
 riers for you! 

Laser Complete, 12 Inch media, 1000MB 
Optical: memory systems that support DOS 355 Earhart Way 

applications and format as one Livermore, CA 94550 

volume. 


Warranty: 12 months (RTV). (415) 443-1669 
TELEX 821892 NMSUD 

... DOS, XENIX, AIX Compatable · ... Ask about our family of 
PRICES VALID THROUGH 5101187 ESDI, SMD, and SCSI Controllers 

- Published prices assume C.O.D. cr C.l.A. - Inquiry 180 
- Compatible with all popular networks 

- One year RTV warranty 
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year ago. past 
alone, I've received more than 
30 software products, which are 
chewing up floor space at an 
alarming rate. The result is I'm building 
up a gigantic backlog, and a significant 
guilt complex about it. There are just 
scads of new products worth writing 
about. So forgive me if I shorten the for
mat this month, and maybe next, to try 
to cram a few more items into print. 

Old Favorite 
Nice things to say about Volkswriter 
Deluxe Plus (Lifetree, $99) . Once con
sidered one of the top MS-DOS word pro
cessors, Volkswriter Deluxe went off into 
marketing limbo when Lifetree introduced 
its successor, Volkswriter 3, about a year 
ago. Which was sad because Deluxe was 
a good product-clean, fast, and capable. 
I'm pleased to report that Lifetree has 
taken Deluxe out of mothballs, added a 
nice spelling checker and automatic refor
matting, and chopped the price to $99, 
which now makes Deluxe one of the best 
bargains in the business. Of course, you 
don't get all of 3's power: multiple style 
sheets, automatic hyphenation, scientific 
character sets, math functions, sorting, 
decimal tabs, and so on. And I'm not 
crazy about the way either product maps 
all 40 function-key combinations without 
allowing you to reconfigure. But Deluxe 
is a solid product that drives about 400 
printers, coexists contentedly with most 
memory-resident programs, and does 
almost all you'd ever want to do with a 
word processor. Recommended. 

Why Bother? 

I liked ComicWorks on the Mac when I 

wrote about it last December. I still like 

it; what troubles me, mildly, is the col

lateral material that comes with its frater

nal twin, Graphic\\Orks (Mindscape, 

$79.95). The two programs are almost 

identical, but ComicWorks gives you sam-


Miscellany 

Ezra Shapiro 

This business is riskier than I starting point and destination, New products are 
would have guessed when I and it calculates the shortest and 
started writing this column a fastest way to get there, optiwinning the battle for space; 

In the month 

time to attack 

pie disks of spaceships and monsters, and 
GraphicWorks has examples of purchase 
orders and letterheads. If you bought 
ComicWorks because of the layout capa
bilities, the object editing, or the wonder
ful adjustable airbrush tool, you're prob
ably wondering whether to purchase the 
GraphicWorks artwork disk ($19.95) for 
your more serious side. 

Don't do it unless you're either com
pletely lacking in imagination or extreme
ly lazy. Aside from a nice collection of 
borders (which you can use as clip art) and 
blank templates for a newsletter and TV 
storyboards, most of the GraphicWorks 
examples are just that-examples-and 
pretty yucky ones to boot. I wish they'd 
distributed more blank templates. You 
already get a storyboard and a newsletter 
with ComicWorks; you don't really need 
this new assortment. 

If you're trying to choose between the 
two programs, either one is excellent, but 
GraphicWorks offers a few minor improve
ments: direct import of MacPaint files, 
automatic rescaling of bit maps when 
using a laser printer (so art and text line 
up properly), and marginally increased 
speed. As for the art disks, I've always.had 
a soft spot for spaceships and monsters, 
but I suspect "GraphicWorks" looks better 
to the bean-counters when you're trying 
to sneak it through on a corporate pur
chase requisition. 

Getting There 
Every now and then I get a program that 
does something new and unexpected and 
does it so well that I don't have much to 
say aside from, "This is fantastic." 
Highways and Byways (New Directions) 
is such a product, or rather, set of prod
ucts. It's an automobile routing program 
for MS-DOS machines; you feed it your 

mized for either speed· or 
distance. The resulting report is 
a list of major intersections or 
cities along your route, with 

mileage and time between them. You can 
create the equivalent of batch files for 
routes with multiple stops, and you can 
generate thorough expense reports based 
on mileage, lodging, meals, and so on. 

It works best on estimating trips of more 
than 50 miles (a sprawling city is defined 
as its downtown hub, which can be mis
leading), but I was amazed at its success 
in picking out better, faster routes for 
shorter intervals. In the first five minutes 
I used the program, it generated a surpris
ing new route between San Francisco and 
San Jose that cuts three miles off my old 
method. Ifyou do a lot of driving, the sav
ings could really add up. 

I never had to look at the manual (on 
disk) to run the program; it's intelligent
ly organized and simple to operate. I did 
look at the documentation when prepar
ing a list of features the program lacked 
and discovered that New Directions was 
already planning to cover them. I wanted 
routes through urban areas, like Los 
Angeles, and the ability to block off sec
tions of highway that are badly congested. 
That's coming in the next release. 

New Directions sells Highways and 
Byways either as a full national map for 
$129.95 or as Western, Central, and 
Eastern regions at $49.95 each (any two 
or all three of these can be combined). 
The total database is a bit more than a 
megabyte and includes all cities with a 
population of more than 6000, plus quite 
a few smaller locations. An annual sub
scription for updates to the map files costs 

co111i1111ed 

Ezra Shapiro is a consulting editor for 
BYTE. Contact him at PO Box 170040, 
San Francisco, CA 94117. Because of the 
volume ofmail he receives. Ezra, regret
fully, cannot respond to each inquiry. 
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$29.95. I had thought this sort of pro
gram was restricted to mainframes or at 

For Programmers Co111pili11g in least minicomputers; not so. l like this 
BASIC • C •COBOL• FORTRAN• PASCAL• dBASE'" product. 

WINDOWS LIBRARY 
• Saves hundreds of man hours in 

programming and debug time 
• 	Window editor included to allow 

windows to be created easily 
• Pop-up windows, menus, help 

screens 
• Print variables directly to the 

windows 
• Written in Assembly for compactness 

• Full color control 
• Set cursor location or obtain 

position 

• Exploding borders selectable 

WINDOWS with DATA ENTRY 
• Requires WINDOWS.LIB 
• Productivity enhancement for 

WINDOWS.LIB 
• MENU items return strings & 

integers when selected 
• Several keyboard input routines 

provide a user friendly professional 
interface 

• Several field data types supported 
PICTURED Strings, Date, Time, 
Integers (Signed/Unsigned) 

• W indow Librarian included to allow 
several screens in one file 

-~9900 NO ROYALTIES ~99--=----=----_00 
• IBM' 

Summit Software·
• MicroSoff" 

For more information • Lauice '" 

please call. GLENCO : ~~~p~~F~~~~~~tions ' "Iii 
• 

ENGINEERING INC. : ~~~,;~·~kef" 
SERVING THE SOFTWARE INDUSTRY • and More 

3920 Ridge. Arlington Hts., IL 60004 (312) 392-2492 Telex 493-7109 

,... 

.. .-	 • 

.. 
1 

.. 
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Another Paint Program 
Ever since Apple decided to stop giving 
away MacPaint with every Macintosh, the 
action has been hot and heavy. Now we've 
got SuperPaint (Silicon Beach, $99), 
which obsoletes both MacPaint and Mac
Draw, and it throws in a bunch of nifty ad
ditional features. It also soundly trounces 
Full Paint (which I loved in the September 
1986 column). 

SuperPaint gives you two editing layers, 
a Paint layer and a Draw layer, with an ap
propriate set of tools for each . The Paint 
layer works like MacPaint, the Draw layer 
like MacDraw (obvious, isn't it?). Click
ing an icon shifts between them. 

The Paint layer offers the standard 
toolkit for creating bit-mapped graphics, 
plus free rotation, skew, perspective, and 
distort. For close work, you get three 
levels of enlargement, 2X , 4X, and 8X 
(pixel-by-pixel FatBits). The Draw layer 
lets you create discrete objects that retain 
characteristics for easy repositioning and 
automatic scaling. 

In both layers, you can set line width 
and line height (makes drawing fancy 
boxes a snap) . You can zoom an image and 
hide the palettes for unencumbered full
screen editing. Circles, rectangles, and 
other shapes can be drawn either by 
choosing comer points or by starting from 
a center point and selecting a radius. If 
you want to work larger than screen size, 
all tools scroll the image automatically. 
Filling a hollow area with a pattern is now 
limited only by your selection, not by the 
boundaries of the screen . Finally, for 
precise control, you can "nudge" an 
image one screen dot at a time in any 
direction. You can print either layer in
dependently or print both simultaneous
ly after choosing which layer should ap
pear "on top." 

The hottest new feature of SuperPaint 
is called LaserBits, which lets you edit an 
image at the 300-dots-per-inch resolution 
of standard laser printers rather than the 
Mac's 72-dpi FatBits resolution. LaserBits 
images are stored as separate tiles that are 
incorporated into your artwork at output 
time . 

Reactions? As I've mentioned, this 
product blows away MacPaint, MacDraw, 
and FullPaint, and does it for a reasonable 
price. It does not threaten ComicWorks; 
there are just too many things in that prod
uct that SuperPaint isn't intended to do. 
ComicWorks has layout and object-editing 
tools outside the scope of Super Paint, but 
it's a tougher program to learn and use. 

co11ri1111ed 
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Attention Lotus users: 
Your data just got 
skinny. Image proThis$79.95 cessing has proven 
the technique to be . reducing program extremely reliable 
(remember the clarity 
ofJupiter picturescan·save you aton. 
sent millions of miles 
by the Voyager space-

We hatefatfiles. Specifically, those craft?). Now, SQZ! brings this maximum 
little porkers from Lotus 1-2-3, Sym- compaction and reliability to Lotus users. 
phony and V.P. Planner. That's why It's actually quite simple. And devastat-
Synex Systems developed SQZ! TM for ingly effective. 
us. Itsqueezes the daylights out ofyour What wasn't quite as simple was hid- • Compo1ibk wi1h EMS boards 

ond mcmorv residen1 programsspreadsheet files. By up to 95%. That ing it from you .. . that is, making SQZ! like Sidekick. No1c-h •nd HAL. 


means you canget up to 95% ofyour squeeze and unsqueeze files without any • U1ilizcs 30K RAM. 


used disk space back. And save 95% on action from the user. But we did it. So 

communications. Right now. when you load SQZ!, Lotus loads right 


With SQZ! , a 360K floppy Before SQZ! AfterSQZ! along with it 

can hold 3megabytes ofwork- • :----------- _1 (taking up only 

sheets. A10 megabyte hard disk i .--, 1 30K more mem
turns into 100 megs. Now you : :,_) ! ory space). 

can say goodbye to floppy bills : ! Then, when you 

and inconvenience. Not to men- call up awork
tion floppy wait (SQZ! can eetuptoss%otyourt1oppyorhan1diskspacebacki sheet, SQZ! 

speed up spreadsheet loading from flop- unsqueezes it from the disk and pulls it 

pies by as much as 50%). And, you can into memory as usual. When you save it, 

forget spending all that money on ahigher 

capacity hard drive. You save time, space 

and trouble. Foronly$79.95. Sound too 

good to be true? Read on. 


The Data Squeezer for lotus 
"SQZ!: Soon co be essencial ... SQZ! looks 

like ic will become an indispensabl.e ucilicy eveiy 

serious spreadsheel user will wane." 


-Business Software, June 1986 

"SQZ! does a marvelous job ofmaking a Locus 

user's available disk space appear co grow." 


-PC Week, June 1986 

Nominacedfor che 1986 PC Magazine 

awardfor cechnical excellence. 


Please scnct me copies ol ~~L! at :t>/':l.':I), 
plus $2.00 shipping. ($ 12 outside USA). CA residents 
add $5.60 sales tax. D I enclose-----
0 VISA 0 MasterCard 0 AMEX D Diners Club 

Cord; -------
Available ac beuer dealers everywhe"e 

DTurnerHall Publishing Inquiry 303 
A division ofSymantec 

10201 Torre Avenue • Cupertino, CA 95014 

SQZ! is a trademark and Note- hi s a registert'd trademark of T urner Hall Publish 
ing. Lotus, Symph ony and 1-2-3 arc re gis1ered 1rademarksof Lotus Development 
Corp. Other brand and product names arc trademarks of 1heir rcspcc1i,·c hold ers. 

http:Foronly$79.95
http:This$79.95
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Tele-Line'" 
protection for 
modems. 
answering 

Anti-Static Toochplate Power Minder~ Au1oma1ic Over· Overcurrent piotectian 
grounds hazardous warning lighl for voftage ProtecUan with resettable 
static momentary sags against damaging circuitbreaker 

and surges high line vol tage 
machines. etc. 
• 	 Simplifies on/off operations of computer 

and four peripherals. individually with 
5 lighted switches, or all together with 
a master switch; ends power cord 
confusion and tangles 

• 	 Protects your equipment from data 
disturbances and damage from transient 
surges caused by lightning and utility 
switching; unique hybrid filtering circuit 

., 	 responds to clamp spikes in 5 pico
seconds, 1000 times faster than typical 
surge suppressors' 

• 	 Low let-through voltage-less than 300 V. 
• 	 Reduces EMl /RFI noise from power lines 

and power supply cords 

• 	 Patented failsafe Automatic Shutdown 
protection cuts off all power if the 

protective filtering circuit wears out or 
burns out, so your computer is never 
vulnerable to unprotected operation·. 

• 	 Five outlets, n:; Amp total. 12-foot power 
cord. Attractive putty color cas'e. Five
year warranty. 

Insist on complete protection ... with the 
Number One rated Perma Power Power 
Commander II®, at computer stores and 
office supply dealers nationwide. 
"Patent No. 4,577,578 

PERMA POWER®

Electronics inc. 
5601 West Howard Avenue • Chicago, Illinois 60648 
Telephone (312) 647-9414 Telex: 4948559 PRMPWR 
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I find myself doing 
my final tweaking 
with SuperPaint. 

What I find myself doing is using Comic
Works to create complex paintings, sav
ing them in Macf'-aint format, and then do
ing my final tweaking with SuperPaint. 
The LaserBits option makes this diddling 
all worthwhile; I've used it to prepare a 
couple of pieces that I've dumped out to 
a QMS PS-800 printer, and the results 
have been spectacular. 

A Real Dog 
Supposedly an educational game for the 
Mac, Puppy Love (Addison-Wesley, 
$19.95) purports to teach structured pro
gramming techniques by using the analogy 
of training a dog. You wait until an 
animated puppy performs a maneuver on 
the screen, hit the space bar, and type in 
a name for the trick. Then you type the 
name again, and if the dog repeats the 
trick, you click a bone-shaped icon-he's 
learned it. The program keeps track of the 
tricks by listing them in a "journal." How 
does this teach programming? Well, you 
can build complex tricks by writing them 
into the journal, for example, "a double 
whammy is two backflips followed by a 
pirouette." You can even use conditional 
branching and Boolean logic: "IF the 
squirrel is on the screen DO pirouettes 
UNTIL it leaves, ELSE do somersaults." 
When you've taught the dog five tricks, 
you go to the dog show and try to win 
prizes; that's the game aspect. Once the 
mongrel has mastered a routine and won 
a ribbon, he starts displaying new 
maneuvers, which you can add to his lit
tle performances. The idea is to make the 
"programs" more complex as you advance 
from one level to the next. 

To be blunt, I think Puppy Love is in
sipid, boring, badly designed, and not 
particularly educational. It is impossible 
to tell what age group the program is 
aimed at; there is no recommendation on 
the package or in the manual . I'd guess 
at early elementary school from the con
tent, but the manual is printed in teeny 
type and uses words like "choreography." 

Operations are not intuitive (Why do 
you use the space bar rather than the 
mouse to signal that you want to name a 
trick?), and you must read the manual to 
get the hang of it because there is no on
line help. The documentation is a flimsy 
pamphlet printed on cheap newsprint 
paper, easy to lose and not very kidproof; 
one spilled glass of fruit juice and the 

conrim1ed 
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Avocet offers an entire line oflow-cost 
microprocessor development tools. 

Target Microprocessor 

Families Supported 


1802/1805 68000/68010 COP400 
6502/65C02 68020 HD64180 

680116301 8048/8041 NEC 7500 
6804 8051 TMS-32010 

6805/6305 8085 TMS-32020 
6809 8096 Z8 

68HC11 F8/3870 Z80 

Host Operating Systems 

CP/M DOS VAX Unix VAX VMS 

AVSIM eliminates bugs without 
sinking a big investment. 
Stop blasting EPROMS just to see if your code 
is debugged. Avocet has the best way to test 
microprocessor code on your PC or VAX. We 
call it AVSIM, the simulator/debugger. Each 
AVSIM package provides detailed software 
simulation of a family of CPU's. Check the 
chart - the one you need is probably just a 
phone call away. 

Fully interactive, so you'll never 
crash beneath the surface. 
All code generated by Avocet's assemblers can 
be loaded and exercised interactively, with all 
the features you need to catch bugs. And you 
won't have to worry about crashing AVSIM with 
a program fault. Whether it's a jump to nonex
istent memory, a stack overflow or an unex
pected interrupt, AVSIM traps them all. And 
then it lets you undo instructions until you find 
what went wrong. 

Call 800-448-8500 or 207-236-9055. TELEX 
467210AVOCET CI. FAX 207-236-6713. 

Avocet Systems Inc ., 120 Union St. 
P.O. Box 490, Rockport, ME 04856 

From the best family of PC tools 
for microprocessor development. 
We've been developing software for PC's since 
before there were PC's. Avocet has developed a 
reputation for technical excellence and great 
service. From assemblers to EPROM pro
grammers to debugging tools, we've been 
expanding your development capabilities 
without torpedoing your budget. 

Try before you buy. And we'll 
ship in less than 48 hours. 
You probably need your AVSIM simulator/ 
debugger right away. And that's when you'll get 
it. When you order it, we'll also send you a com
plete demonstration kit for the simulator and 
our AVMAC macro assembler. Try the demo 
for thirty days-if you aren't completely 
satisfied, we'll refund your purchase price, less 
$35.00 for the demo disk. That's yours to keep, 
which is a good deal by itself! 

So come aboard with Avocet. Our crew is 
experienced, knowledgeable and helpful. After 
all, you know the old saying, "Accept no 
sub-stitutes." 

AVMACMacro 
Assemblers ..............from $349 
AVSIM Simulator/ 
Debuggers ..............from $299 AV!tJCET
Other Development 
tools .............Call forfull catalog SYSTEMS, INC. 
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Acta is to the Mac 

universe what Ready! 

is to MS-DOS: a simple 

out/ i ne processor 

that installs as 

a desk accessory. 

manual turns into papier-mache. \ 
I'm also irritated by the underlying 

philosophy of Puppy Love. The documen
tation explains that while you're training 
your dog, you'll also be learning how to 
do "cool computer stuff' (their words, not 
mine). Well, ifthe authors of the program 
assume that kids want to do cool computer 
stuff, why not just teach them program
ming? I fail to see the need for this in
termediate step, and we've all seen the 
PBS specials showing the amazing things 
kids can do with real programming lan
guages. Why do adults seem to feel it's 
necessary to oversimplify concepts that 
children are quite capable of grasping? 
And what about creativity, imagination, 
the thrill of inventing something that's 
yours, and all those good things? No room 
for them here; all you get to do is organize 
events into sequences. The dog can't do 
anything that isn't preordained. 

Finally, what kid with normal drives 
and interests is going to sit there trying 
to make this animated mutt do stupid 
tricks when he or she could be playing a 
video game or watching The A-Team on 

the tube? I know which I would choose. 
Since my feelings toward Puppy Love 

were so violently negative, I sent the pro
gram off to Jeremy Stein, a friend in 
Washington, DC, for a second opinion. At 
14, Jeremy is closer to the right age group 
than I am, and I think his attitude about 
computers is pretty typical . He took a 
computer course several years ago and en
joys playing with a Mac when his dad 
brings it home from the office on week
ends, but he's not an obsessed computer 
nerd. 

Jeremy wasn't quite as hard on the pro
gram as I was, but he also wasn't par
ticularly enthusiastic. "It took a while to 
figure out how to make it work," he com
mented, "and it didn't really teach me 
anything. The graphics are good, though." 
When I asked him if the program was 
entertaining, he said that "it's a game, not 
a learning program" and "after a while it 
gets a little bit annoying." He didn't think 
that many kids would ever want to play 
the program through to the end. Jeremy 
was also concerned with the issues of utili
ty and portability. "You can't use it to do 
anything else," he complained. "With 
BASIC and Logo you can do more things, 
and on many computers." He guessed that 
Puppy Love would be acceptable for 
children between 6 and 8; beyond that, 
kids would either find the program "too 
young" or they'd be too advanced for it. 

So Puppy Love gets real low marks. I 
actively dislike the product; Jeremy mere
ly wouldn't waste his time playing the 
game. When I voiced my opinion to Lynne 
Bolduc at Addison-Wesley, she told me the 
product had been selling like wildfire and 
that A-W's booth at computer shows had 

Items Discussed 

Acta . . .. . . . . . . .. . . . . . . . ... $79.95 
Symmetry Corporation 
761 East University Dr. 
Mesa, AZ 85203 
(602) 844-2199 

GraphicWorks . ... . .. ... . . .. $79.95 
artwork disk only .......... $19.95 

Mindscape Inc. 
3444 Dundee Rd . 
Northbrook, IL 60062 
(312) 480-7667 

Highways and Byways .... . .. $49.95 
three-region set . . .. . . . . . . . $129.95 

New Directions Software 
5259 Sepulveda Blvd ., #9 
Yan Nuys, CA 91411 
(818) 784-9354 

Puppy Love .. . .. .. .. .. ..... $19.95 
Addison-Wesley Inc. 
Route 128 
Reading, MA 01867 
(617) 944-3700 

Super Paint ... .. ... .. ..... . . . . $99 
Silicon Beach Software Inc. 
9580 Black Mountain Rd ., Suite E 
San Diego, CA 92126 
(619) 695-6956 

Volkswriter Deluxe Plus . .. ..... $99 

Lifetree Software Inc. 

411 Pacific St. 

Monterey, CA 93940 

(408) 373-4 718 

been swamped by adults . Makes you 
think, doesn't it? 

Handy Outlining 
Acta (Symmetry, $79.95) is to the Mac 
universe what Ready! is to the MS-DOS 
scene. It's a simple outline processor that 
installs as a desk accessory. As such, it 
can't be compared to More, Microsoft 
Word 3.0, or ThinkTank 512; it's just too 
small and limited to be classed with stand
alone programs. But it's handy to have 
around, particularly if you're chewing up 
lots of RAM with your main application 
and can't afford to use Switcher and one 
of the big outliners. Acta is just fine for 
"to do" lists or document annotations or 
simple card filing, and it will hold Mac
Paint graphics as well as text. File export 
can be a bit annoying; if you use the clip
board rather than the full "Save as Mac
Write," you'll lose type attributes, though 
you will retain outline indentations. For
matting options are limited, and you'll 
probably want to massage your output 
with a word processor. But all in all, it's 
a decent implementation of the concept.. 

Treasure Trove 
If you use either Microsoft Excel or Works 
on the Mac, you should get your hands on 
the catalogs from Heizer Software (5120 
Coral Court, Concord, CA 94521, (415) 
827-9013). The company sells a huge 
assortment of effective, low-cost templates 
and macros for Excel, ranging from 
biorhythm calculators to statistical 
analysis macros to full payroll and ac
counting systems. Most items are between 
$5 and $20; the most expensive offering 
is a collection of personal finance tools at 
$96, and the payroll package is a whop
ping $67. Nothing here is especially 
miraculous, but it sure beats having to 
build this stuff on your own. 

The Works templates are sold as four 
volumes of 12 items at $50 per set, 
grouped as Tutorial, Small Business, 
Utility, and Personal Productivity. 

Ray Heizer runs his business as an ex
change or clearinghouse. Let's say you've 
written a macro that calculates missile tra
jectories. You think your product would 
be useful for others, but you're hesitant 
to become a part-time software publisher. 
Ray checks out your work, then you and 
he set a price for it and it goes into a 
catalog. Heizer Software takes care of 
marketing and distribution, and the two 
of you split the take. It's a nice alternative 
to shareware, and judging by the scope and 
size of the catalogs, it works. 

I've seen two disks' worth of samples, 
and I'm impressed. Ray Heizer is obvious
ly a perfectionist; everything is polished 
and professional. Get copies of the 
catalogs and see what you think. • 
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We've taken the work 

outof doing Windows. 


Microsoft® Windows is becoming the most 
popular operating environment for PC systems. 

It's not surprising. Windows provides the 
foundation for an exciting new generation of 
applications that users are demanding. In addi
tion, Windows handles many of the details 
involved in a software project allowing you to 
spend more time enhancing your application. 
That's why a growing number of corporate and 
independent software developers are building 
Windows applications. 

The Microsoft Windows Software Develop
ment Kit is your key to this extraordinary new 
environment. It's packed with full reference 
documentation, libraries, utilities and sample 
programs. Together with our C Compiler or 
Macro Assembler, it's a comprehensive package 
that lets you make the most of your application. 

Software with a new view. 
Giving your applications the Windows 

treatment begins with a new look. The rich 
·graphical environment allows you to rethink how 
you want your program to be presented on screen. 
It lets you mix text and graphics. You can incor
porate multiple fonts in a variety of sizes, faces and 
styles. And it provides the basic building blocks 
that make it easy to create drop-down menus, 
dialog boxes, scroll bars, icons and more. 

These features not only simplify your applica
tion design, but also provide the familiar interface 
that makes your software easier to learn and use. 

Easing the data shuffle. 
Of course, there's more to Windows than 

just looks. Now, different applications can work 
together. In concert. 

The Windows Clipboard provides support 
for users to cut and paste information between 
your applications and others. Or you can use 
messages to establish "hot links" to transfer 
data automatically 

Upgrading made easy. 
Windows' device independent design allows 

you to build your application today and take 
advantage of new technology as it becomes avail
able. When new graphics cards, printers and 
pointing devices appear they can be used with 
your software, without modifying your code. 
Simply by installing the new driver. 

Your window of opportunity. 
The Microsoft Windows Software Develop

ment Kit is your fastest route to better applica
tions. And with it, we also offer DIAL, our on-line 
technical support service to help you with the 
tough questions, and development courses that 
cover everything from using the dialog editor 
to memory management. 

Find out how you can get your Microsoft 
Windows Software Development Kit. Pick up the 
phone and call (800) 426-9400. In Washington 
State and Alaska, call (206) 882-8088. ln Canada, 
call (416) 673-7638. And we'll open the door 
to Windows. 

The Microsoft Windows 

Software Development Kit includes: 

•Dialog editor. 
•Icon editor. 
•Font editor. 
•Resource compiler. 
•Linker. 
• MAKE (program maintenance utility). 
•Symbolic debugger. 
•Heap analysis utility. 
•Sample programs. 
•Windows libraries. 
•Programmer's reference. 
•Programmer's utility guide. 
System requirements: 
• 512K memory, DOS 2.0 or higher. 
•Two double sided disk drives~ 
•Graphics adapter card. 


*hard disk recommended 


MicrosoffWindows Software Development Kit 
The High Performance Software. · 

Microsoft is a rei.:isrcrcd lra<lcmark of Microsoft Corporation. 
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The Amazing A-BUS 

An A -BUS system w ith two Motherboards 
A-SUS adapter (IBM) In foreground 

About the A·BUS: 
• All the A-BUS cards are very easy to use with any language that can 
read or write toa Portor Memory. In BASIC.use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 
• They are all compatible with each other.You can mix and match up to 25 
cards to fi t your application. Card addresses are easily set with iumpers. 
• A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples). 

Relay Card RE -140: s129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched. 8 LED's show status. Easy to use (OUT or POKE in 
BASIC). Card address is jumper selectable. 

Reed Relay Card RE-156: S99 
Same features as above.but uses 8 Reed Relays to switch low level signals 
(20mA max). Use as a channel selector. solid state relay driver. etc. 

Analog Input Card AD-142: s129 
Eight analog inputs. O to +5Vrange can be expanded to 100Vby adding a 
resistor. 8 bit resolution (20mV). Conversion time 120us. Perfect to 
measure voltage, temperature. light levels, pressure, etc.Very easy to use. 

12 Bit A/D Converter AN-146: s139 
This analog to digital converter is accurate to .025%. Input range is -4Vto 
+4V. Resolution: 1 millivolt. The on board amplifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. Ideal for thermocouple. 
strain gauge,etc. 1 channel. (Expand to 8 channels using the RE-156 card). 

Digital Input Card 1N-141 : S59 
The eight inputs areoptically isolated. so it's safe and easy to connect any 
"on/off" devices. such as switches. thermostats. alarm loops.etc. to your 
computer. To read the eight inputs. simply use BASIC INP (or PEEK). 

24 Line TTL 1/0 oG-148: S65 
Connect 24 input or output signals (switches or any TIL device) to your 
computer. The card can be set for: input. latched output. strobed output. 
strobed input. and/or bidirectional strobed 1/0 Uses the 8255 A chip. 

Clock with Alarm CL-144: S89 
Powerful clock/calendar with: battery backup for Time, Da te and Alarm 
setting(time and date); built in alarm relay.led and buzzer: timing to 1/1 00 
second. Easy to use decimal format. Lithium battery included. 

Touch Tone®Decoder PH-145: s19 
Each tone is converted into anumber which is stored on the board. Simply 
read the number with INP or POKE. Use for remote control projects. etc. 

A-BUS Prototyping Card PR-152: s15 
3V2 by 4'h in. with power and ground bus. Fits up to 10 1.C.s 

Plug into the future 
With the A-BUS you can plug your PC (IBM, Apple, 

TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 
"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 

A-BUS control can be entirely done in simple BASIC or Pascal, 
and no knowledge of electronics is required! 

An A- BUS system consists of the A- BUS adapter plugged into 
your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 

The A-BUS is backed by Alpha's continuing support (our 11th 
year, 50000 customers in over 60 countries). 

The complete set of A-BUS User's Manuals is available for $10 . 

Smart Stepper Controller sc-149: s299 
World's finest stepper controller. On board microorocessor controls 4 
motors simultaneously. Incredibly. it accepts plain English commands like 
"Move arm 10.2 inches left". Many complex seQuences can be defined as 
"macros" and stored in the on board memory. For each axis. you can control: 
coordinate (relative or absolute). ramping, speed.step type (half. full.wave). 
scale factor. units.holding power. etc. Many inputs: 8 limit & "wait until" 

ST-143 switches. panic button, etc. On the fly reporting of position. speed. etc. On 
board drivers (350 mA) for small steppers(M0-103).SendforSC-149 flyer. 
Remote Control Keypad Option RC-121 : $49 
To control the 4 motors di rectly, and "teach" seouences of motions. 
Power Driver Board Option PD-123 : $89 
Boost controller drive to 5 amps per phase. For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2motors. 3 ft. cable ends with screw terminal board. 

Cl- t44 Stepper Motor Driver sT-143: s19 
Stepper motors are the ultimate in motion control. The special package 
(below) includes everything you need to get famil iar with them. Each card 
drives two stepper motors (12V. bidirectional. 4 phase.350mA per phase). 
Special Package: 2motors(M0-103) + ST-143: PA-181 : $99 

Stepper Motors M0-103: S15or41orS39 
Pancake type. 2'14' dia, '14 ' shaf t. 75°/step. 4 phase bidirectional. 300 
step/sec. 12V. 36 ohm. bipolar. 5 oz-intoroue. same as Airpax K82701-P2. 

RE-140 Current Developments 
Intelligent Voice Synthesizer. 14 Bit Analog to Digital converter . 4 Channel 
Digital to Analog converter. Counter Timer. Voice Recognition. 

A-BUS Adapters for: 
IBM PC. XT, AT and compatibles. Uses one short slot AR-133...$69 
Tandy 1000, 1000 EX& SX, 1200, 3000. Uses one short slot. AR-133...$69 
Apple 11, II+. lie. Uses any slot. AR-134... $49 
TRS-80 Model 102. 200 Pluqs into 40 pin "system bus". AR-136 ...$69 
Mo"llel 1 00. Uses40 pin socket. (Socket is duplicaled on adaoter). AR -135...$69 
TRS-80 Mod 3.4 .4 D. Fits 50 pin bus. (Wilh hard disk.use Y-cablel. AR-132...$49 
TRS-80 Model 4 P.Includes extra cable.(50 pin b ilS is recessed). AR-137...$62 
TRS-80 Model I. Plugs into 40 pin 110 bus on KB or Ell. AR-131.$39 
Color Computers (Tandy).Fits ROM slot. Mullipak or Y-cable AR -138...$49 

A-BUS Cable (3 ft , so cond.) CA-163: s24 
Connects the A-BUS adapter to one A-BUS card or to fi rst Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 

A-BUS Motherboard MB-120:$99 
Each Motherboard holds five A-BUS cards. A si xth connector allows a 
second Motherboard to be added to the first (with connecting cable CA· 
161: $12). Up to five Motherboards can be joined this way tcr a single A· 
BUS adapter. Sturdy aluminum frame and card guides included. 

IN-141 

AD-142 

Technical info: (203) 656-1806n ALPH~ 0 @VlAddS31•. MC.00perord. check1. M.O. erfor welcome1hlppt~~~~. ~)/'?,VQl Q '(7 n@fl'~ 
NY fHld ent• • dd .... . IH . u ~ l':::'..J ~ ~:~!~~"0~~Y 800 221 ·091 6 C.O. D. add SJ.00 ext,., . . . . . 
Canada: ahlpplng 11 ss a dlVlsron of Sigma lndustnes. Inc. New York orders: (718) 296·5916 
o.erseas • dd 10% 7904-B Jamaica Avenue, Woodhaven. NY 114 21 All lines open weekdays 9 to 5 Eastern time 
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D_IN_~_~___

Journeys 

Bruce Webster 

A further look 
at the Apple I/GS, FORTH tools, 

It's early November as I write 
this ... and I'm glad that I can 
sit here and do just that. When 
I came downstairs a while ago 
to continue working on this col
umn, I discovered that my office 

and updates 
door was locked and shut. Un
fortunately, the key to that door is missing, and the only other 
entrance-aw indow-can't be opened from the outside. It took 
me 25 minutes and an assortment of tools to get in. Actually, 
all I needed was a screwdriver and a hammer, but I didn't discover 
that until some 22 minutes into my efforts. Reminds me of the 
time I borrowed my parents' car to drive from San Diego to Los 
Angeles to visit Herr Doktor Pournelle. I was low on gas when 
I got to L.A. and pulled into a gas station, only to discover that 
the gas cap had a lock and I had no key for it. But that's another 
story. 

After having stayed around home for the last few months, I'm 
in the middle of a series of trips. Last week I attended the Apple 
IIGS Developers Conference in San Jose, followed by the 
Hackers' Conference in the mountains west of Saratoga. Tomor
row I leave for the Amiga Developers Conference in Monterey, 
and the week after that js COMDEX in Las Vegas. I'm not com
plaining, mind you-just a bit harried in trying to take care of 
other matters between trips. 

Apple IIGS Revisited 
As mentioned, I attended the IIGS Developers Conference, 
learned more about how the IIGS works, and saw more of what 
it can do. Result: I think more of the machine than I did a month 
ago. I have been concerned that the lack of page flipping or 
relocation for the super hi-res modes would be a hindrance to 
high-performance graphics, and there's no question (even by the 
designers) that the IIGS would have been better off with at least 
a second super hi-res graphics page. Even so, I saw some im
pressive graphics demonstrations that reassured me that the IIGS 
was not as handicapped as I thought. Also, I learned that the 
IIGS upgrade for the Apple Ile is just a motherboard swap: For 
$500, you get a brand-new off-the-shelf IIGS motherboard, as 
well as a new metal pan with the appropriate ports in the back. 
Since there are a million or two Ile machines out there, I suspect 
Apple is going to sell a lot of those upgrades. 

I directly questioned a number of the engineers about certain 
design decisions. Three major answers tended to surface: lack 
of time, lack of margin, and lack of foresight. As happens in 
just about any design project, many ideas were brought up and 
discussed, but the production schedule was too tight to allow 
implementation. Others were discarded because of added cost 
to the base unit. And some came up too late in the design cycle 
to be incorporated. The IIGS did not start out as the IIGS; it 
started out as a smaller and somewhat enhanced Ile, and some 

aspects (such as the super hi-res 
mode) were almost after
thoughts. It was only later that 
the emphasis on high-quality 
graphics came into play, and by 
then other design constraints 
limited what changes the engi

neers could make to the machine. 
The conference itself was well organized, well attended, and 

well worth the time and money. Sessions were held discussing 
each of the major aspects of the IIGS: hardware, ROM routines, 
operating system, development software, marketing, and so on. 
Handouts galore were given, and some 11 (yes, II) volumes of 
technical documentation are being sent to each attendee. Apple's 
propensity for homemade videos (usually slick slide-based 
presentations, with some adapted rock song for background) 
manifested itself in no fewer than five different videos; they also 
presented the current flock of Apple II and Macintosh commer
cials. 

One particular high point of the conference was the after-lunch 
talk by Jean-Louis Gassee, Apple's vice president of marketing. 
Gassee is a candid, entertaining speaker who enjoys throwing 
out one-liners and highly quotable statements. He spoke freely 
not only of the IIGS but also of the Macintosh and of the direc
tions in which both were going. His most memorable quote 
(which may have come from someone else; he gave no attribu
tion): "Work at some level must be a celebration of the human 
spirit." 

That comment summarizes Apple's apparent efforts and direc
tion. I came away from the conference extremely impressed at 
how well organized and directed Apple is on just about every 
level. The folks at Apple have a clear idea of what markets they 
want to go after, what products they will go there with, and just 
how they will get there. The TV advertisements (by Apple's new 
ad agency, BBDO) were impressive and effective; I wouldn't be 
surprised to see a few Clio winners in the bunch. The best word 
to summarize my impressions of Apple is "professional," in its 
most positive sense. And they seem to be having a lot of fun 
doing what they're doing. 

If I sound effusive, it's because seeing a company that has 
its collective act this much together is rare in this industry, and 
a bit intoxicating. This, of course, could just be a front and Apple 
might be falling apart internally, but I don't really think so. I 
think they have learned from past mistakes and are doing a lot 
of things right. Of co"rse, I still think the IIGS is terribly over
priced, but I suspect market conditions will adjust that, just as 
they have for the Ile, the Macintosh, the LaserWriter, and so 

co111i1111ed 

Bruce Webster, a consulting editor for BYTE, can be reached 
do BYTE, PO Box 1910, Orem, UT 85057. or on BJX as bwebste1: 
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ACCORDING TO WEBSTER 

on. I think Apple will do very well indeed for the next year or 
two. 

IIGS Technical Note: Dithering 
As has been mentioned before, the IIGS in its highest-resolution 
mode (640 by 200) has 4 to 16 colors available. In that mode, 
each byte represents four pixels; each pixel comprises 2 bits. 
Those 2 bits yield a value from 0 to 3, which is used to look 
up the color (a 12-bit value) in the current palette. But the palette 
actually has 16 entries, in order to deal with 320 by 200 mode. 
So some clever engineer at Apple, not wanting the other 12 loca
tions in the palette to go to waste, designed things so that the 
first pixel in a byte (highest 2 bits) indexes locations 0 through 
3 in the palette; the next pixel (next 2 bits) indexes locations 
4 through 7; the next, locations 8 through II; and the last, loca
tions 12 through 15. The first pixel of the next byte then' indexes 
back to locations 0 through 3 again. Each group of four colors 
is called a minipalette. 

Well, some of the engineers at Apple-most notably Arthur 
W. Cabral-discovered that if you used one set of colors for the 
minipalettes of the even pixels and another set for the minipalettes 
of the odd colors, you ended up with a consistent mix of 16 col
ors in super hi-res (640 by 200) mode. This is because of a 
technique known as dithering. It works because of the combina
tion of side-by-side colors in even and odd pixels. 

You might think that the effective horizontal resolution is back 
down to 320 pixels, since it takes two pixels to make each color. 
That's right in part, but since text is in black and white, your 
horizontal resolution for text is only one dot per pixel, and you 
can get more than 80 columns of text on the screen. The result 
is that you can have a 16-color display mixed with 80-column 
text. 

What should the minipalettes be? The even ones (0-3, 8-11) 
should be black, red, green, and white; the odd ones (4-7, 12-15) 
should be black, blue, yellow, and white. The values of those 
colors in the palette are (in hexadecimal) black 0000, blue OOOF, 
green OOFO, yellow OFFO, red OFOO, and white OFFF. 

You can, of course, adjust those shades to come up with dif
ferent palettes. Also, you can switch to different palettes for dif
ferent scan lines. I'd be interested to see what you would get 
if you used different palettes on alternating scan lines. 

IIGS Development Tools 
I was happy to see representatives from several firms that pro
duce compilers and the like at the IIGS Conference. I have yet 
to get my hands on any development tools for the IIGS, but I 
thought I could at least point those of you with interests to the 
appropriate firms. 

First, you should be aware that Apple is developing an Apple 
IIGS Programmers Workshop (APW) as a parallel to the Mac 
Programmers Workshop (MPW). APW defines link and object 
code formats, standard libraries, and so on. It currently includes 
an assembler (ORCA-16) and a C compiler (from Megamax); 
a Pascal compiler is planned, but it is uncertain as to who will 
produce it. Since APW has set some standards, the different 
compilers and assemblers should produce relatively compati
ble code. 

Bill and Ann Duvall (as well as Jay Friedman) of Consulair 
Corporation were there. Consulair already has a Mac-to-IIGS 
assembler/linker that allows you to write and assemble your 
65816 programs on a Mac, then transfer the object code over 
to the IIGS. The price is $195, and it comes with no licensing 
fees. Since the JIGS is currently hard to come by (and more ex
pensive than a comparably equipped Mac Plus), a product like 
this makes sense. This way, a development house can get by with 

. just one IIGS as long as it has sufficient Macintoshes for the 
co11ti1111ed 
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VP-Planner· 


•
• Aspreadsheet that's • Exclusive Multi· 

keystroke, file, and dimensional Database. 
macro compatible 
with 1-2-3® Rel. IA. • Autokey captures 

keystrokes and turns 
Includes 40 new them into macros. 
commands and 
functions not found • Sparse matrix 
in 1-2-3. 	 memory management 

for larger worksheets 
• 	 Smooth and flexible in less RAM. 

interface to dBASE 
11® and III® files. Non-copy-protected 

backup disk available.•
A GREAT DEAL more. 


Paperback Software® 
and compatibles. 
For the 256K IBM® PC 

International 
I2830 Ninth StreetOnly$9995 Berkeley, CA 94710 

(415) 644-2116 

VP-Planner and Paperback Sof1ware International are registered lrademarks of Paper
back Software lntern:nional. 1-2-3 is a registered tradem;,irk of lotus Development 
Corporation. dBASE II and dBASE 111 are registered uademarks of Ashmn-Tate. IBM 
is a registered trademark of International Business Machines Corp. 

Stop unauthorized use of software .. .and keep your cus· 
tomers happy at the same time. The no-interference hardware 

keys from the industry's leading supplier put money in your pocket and 
save you from angry customer complaints. Our product line includes 
devices for either parallel or serial port. The latest addition allows you to 
cover multiple programs with one device and/or customize 
as needed. Call for new low prices. 

SOFTWARE DEVELOPER BENEFITS 
• Prohibits unauthorized use 	 • Higher level language 


of software interfaces included 

•Na need far copy • 100 times faster(1ms) 

protection than fixed response devices 
•Algorithm technique • Minimal implementation effort 

(never a fixed response) • Runs under DOS a nd Xenix. an 
• Virtually unbreakable 	 IBM PC. Al XT & compatibles 

SOFTWARE USER BENEFITS 
•Unlimited backup copies • Pocketsize 
• Na ftappy required with • Transparent 


hard disk • Transportable 


EVALUATION KIT AVAILABLE 

Telex 386078 

17971 SKYPARK CIRCLE SUITE E, IRVINE, CA 92714 (714)261-0228 

Inquiry 244 for End-Users. 
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Six great reasons to join IJIX today 

• Over 140 microcomputer-related coHfereHces: 

Join only those subjects that interest you and change 

selections at any time. lake part when it's convenient 

for you. Share information. opinions and ideas in 

focused discussions with other BIX u5ers who share 

your interests. Easy commands and conference digests 

help you quickly locate important information. 


• MoHthly coHfereHce specials: 

BIX specials connect you with invited experts in lead

ing-edge topics-CD-ROM. MIDI. OS-9 and more. 

They're all part of your BIX membership. · 


• Microhytes daily: 

Get up-to-the-minute industry news and new product 

information by joining Microbytes Daily and What's 

New Hardware and Software. 


• Public domaiH software: 

Yours for the downloading. including programs from 

BYTE articles and a growing library of PD listings. 


• ElectroHic mail: 

Exchange private messages with BYTE editors and 

authors and other BIX users. 


• VeHdor support: 

A growing number of microcomputer manufacturers 

use BIX to answer your questions about their products 

and how to use them for peak performance. 


What BIX Costs .. How You Pay 

ONE;flME REGISTRATION FEE: $25 

Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekends 

& Holidays 

BIX $9 $12 
lymnet* $2 $6 

TOTAL $11/hr. $18/hr.** 

• Continental US BIX is accessible via Tymnet from throughout the US. at charges 
much less than regular long distance. Call the BIX helpline number listed below 
for the Tymnet number near you or Tymnet at 1-800-336-0149 
••User is billed for time on system (ie.. Vi Hr. Off-Peak w/1Jlmnet = $5 .50 charge.) 

BIX and 11Jmnet charges billed by Visa or Mastercard only. 

BIX HELPLINE 
(8:30 AM-I I :30 PM Eastern Weekdays) 

U.S. (except NHJ-1-800-227-BYTE 
Elsewhere (603) 924-7681 

We'll 
Send 
You a 
BIX User's Manual and Subscriber Agreement 
as Soon as We've Processed Your Registration. 
JOIN THE EXCITING WORLD 
OF BIX 1DDAY! 

JOIN BIX RIGHT Now: 
Set your computer's telecommunications program for 
full duplex. 8-bit characters. no parity. I stop bit OR 
7-bit characters. even parity. I stop using 300 or 1200 
baud. 
Call your local 1Ymnet* number and respond as follows: 

Tymnet Prompt You Enter 

Garble or "terminal identifier" a 
login: bix <CR> 
BIX Logo-Name: new <CR> 

After you register on-line. you're immediately taken to 
the BIX learn conference and can start using the system 
right away. 

FOREIGN ACCESS: 
To access BIX from foreign countrie~. you must have 
an account with your local Postal Telephone & 1elegraph 
(PTT) company. From your PTT enter 310600157 878. 
Then enter bix <CR> and new <CR> at the 
prompts. Call or write us for PTT contact information. 

IJIX 

ONE PHOENIX MILL LANE 

PETERBOROUGH, NH 03458 
(603) 924-9281 

306 B YT E • FEBRUARY 1987 Inquiry 450 



Inquiry 200 

ACCORDING TO WEBSTER 

programmers. Consulair is working on a Mac-to-IIGS C com
piler, possibly with dual-machine debugging via the serial ports. 
Look for a full report when I get my hands on something. 

Megamax was also represented, and it announced two Mac
to-IIGS compilers, C and Pascal, for $500 each. The spec sheet 
says that both will support disassembly, in-line assembly, and 
dual-machine debugging. Requirements are a 5!2K-byte Mac 
with two floppies and a IIGS with one (3 V2-inch) floppy. Again, 
more info as products come in. 

Tom Leonard ofTML Systems showed up, announcing TML 
Pascal for the IIGS. Unlike the other firms' products, his com
piler runs directly on the IIGS. It requires 512K bytes of RAM 
and a 3V2-inch (800K-byte) floppy and is APW-compatible. The 
cost is only $125. Tom claims a high degree of compatibility 
with TML Pascal for the Mac, which could make ports moderate
ly painless. Inspired by the competition, TML is considering 
releasing a Mac-to-IIGS cross-development version as well. 

Lastly, H.A.L. Labs announced Lisa 816, a native IIGS 
assembler. The specification sheet was a little sparse on details, 
but it did indicate full 65816 support, with APW compatibility 
"to be implemented." The cost is nice at $50. 

Product of the Month: MacFORTH Plus 
Because of the popularity of the three major 68000-based systems 
(Macintosh, Atari ST, Amiga) among hackers and developers, 
many firms that produce compilers and interpreters are work
ing to bring out their products on all three machines ... a 
welcome trend for programmers who have to port programs from 
one machine to another. Some have parallel development systems 
for MS-DOS computers, and (as mentioned above) a few are 
expanding to cover the Apple IIGS. I'll be covering those firms 
and their products, and I'll start this month with Creative Solu
tions Inc., owned by Don and Christine Colburn. 

MacFORTH was the second programming language (and first 
true development system) available on the Macintosh. It was 
mentioned in my BYTE review of the Macintosh (August 1984), 
and my first programming article for BYTE was a go board writ
ten in MacFORTH (November 1984). Given how long it took 
for other native development systems to emerge on the Mac, 
MacFORfH might have become widely used, but for a few prob
lems. First, FORTH is an arcane language, revered by those who 
use it and shunned by just about everyone else; the standard line 
is, "FORTH isn't a language-it's a religion!" On top of that, 
CSI was requiring stiff licensing fees. In short, developers were 
asked to pay a lot to use a language they didn't understand. CSI 
eventually dropped the licensing fee, but by then several C com
pilers had been released (few of which required fees), and C 
became the dominant native development language on the Mac. 
Of course, it would have anyway, but MacFORTH might have 
had a larger share. 

Despite the miscues, CSI is still here and is going strong. Don 
Colburn, who is chief programmer at CSI, has continued to im
prove MacFORTH while developing FORTH systems for the 
Atari ST and the Commodore Amiga. The result is a trio of prod
ucts: MacFORTH Plus, MultiFORTH for the ST, and Multi
FORTH for the Amiga. The continuity of design is evident in 
the documentation and in the products themselves. 

MacFORTH Plus is the latest revision of MacFORTH, which 
has gone through three levels (I, II, and III) and several ver
sions. It replaces all previous versions and levels and has exten
sions and performance improvements over all of them. The en
vironment is like a Mac: mice, menus, multiple windows. A 
built-in Mac-style editor produces regular text files, unlike the 
traditional block-oriented FORTH files (though you can produce 
those instead, if you really insist). One window is your regular 
FORTH command-line window; you can open up to three other 
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available. 
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Expansion Chassis/Tape Back-up 

Specification 

No. ol Spoce for Power SupplyModel Dimension PriceDXWXH(cm) 
M-1' 
No. Slot :O Height Drive (Wotts) 

0 1 50 30x 15x6.5 5139 
M-2 3 3 100 42x25x 16 5299 

M-3 100 39x30x 155 3 5239 

M-4 40x49x 1412 2 100 5299 

M-5 45 39x 16x15 5149 

M-6 

0 2 

1 26.5x 16 x 13.5 0 50 5169 

M-7 36.5x30x 13.5 52995 2 100 

M-6 0 2 45 39.5x 16x 13.5 5149 

M-9 5249 

M-10 

0 2 60 36.5x49x9 
43x49x144 52396 I 135 

• Extra space for a stand alone controller 

EXT and RCV Adapters (Interfacing Computer & Chassis With Slots) ..5149 

Tope Bock·up (With Controller & Cable) .. .. 5499 

ORDER TOLL FREE: (800) 826-0267 

In California Call (408) 434-0877 


SOURCE ELECTRONICS CORP. 

2380 Oume Drive, Suite E 


San Jose, CA 95131 

Telex: 279366 Fax: (408) 434-0539 
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FORTRAN PROGRAMMERS 

LCS ANNOUNCES F77L LAHEY FORTRAN VERSION 2.20 


WE JUST MADE OUR TOP RA TED FORTRAN LANGUAGE SYSTEM BETTER. 

"Lahey 's F77L FORTRAN is the compiler of choice. It's definitely a 
'Programmer's FORTRAN,' with features to aid both the casual and 
the professional programmer . .. F77L compiled the five files in a total 
of 12 minutes, which was 4 times as fast as MS FORTRAN and an 
astounding 6 times as fast as Pro FORTRAN ... " 

-Editor's Choice PC Magazine 

HERE ARE JUST A FEW OF THE REASONS 

WHY F77L IS THE COMPILER OF CHOICE: 


• Full Implementation of the 	 • Clear and Precise 
ANSI 77 Standard English Diagnostics 

• Fast Compilation-outruns 	 • Long Variable Names
everything on the market Up to 31 Characters 

• Powerful Multi-Featured • COMPLEX*16. 
Source On-Line Debugger LOGICAL* 1 and 

• Popular Extensions for easy 	 INTEGER*2 
porting of mainframe and • IEEE Standard 
mini computer programs Floating Point 
(Including NAMELIST) • Compatibility with popular 

• Recursion-allocates local 	 third party software 
variables on the stack • Unmatched Technical 

• Arrays and COMMONS 	 Support with an on-line 
greater than 64K bulletin board 

NEW FEATURES WITH VERSION 2.20: 
• Cross reference and source listings 
• Allocation maps of COMMON variables and arrays 
• Jn-line comments 
• IMPLICIT NONE compiler option 
• Faster Execution 
• Source On-Line Debugger (SOLD) includes: 

Trace Execution; No Relinking required; 
On-screen Listing; No effect on code size 

Call about our New F77L development tools: 

Lahey Profiler Mathematical Functions Library Overlay Link~r 


It is more than just features that make F77L an outstanding 
product; it is the years of experience behind the software. At 
Lahey Computer Systems, we have been developing 
FORTRAN compilers since 1967 and we are committed to 
keeping F77L the industry leader. 

When PC Magazine selected our version I .35 as the Editor's 
Choice among PC FORTRANs, we were pleased but not 
completely satisfied-we knew we could improve the 
product. F77L Version 2.20 increases our lead over the 
competition . F77L's precise diagnostics, advanced debug 
package, helpful user screens and comprehensive manual 
make it a complete and easy to use high productivity tool . 

When evaluating any software package. an important factor 
to consider is the value of your time. F77L saves you time and 

money the moment you start using it. Our FORTRAN 
Language System has the key features you need to increase 
productivity and get the job done. Other PC FORTRANs may 
be cheaper than F77L, but none are less expensive to use . 

F77L-THE PROGRAMMER'S FORTRAN 

Price: $477.00 Includes Free UPS 2nd Day shipping. 
System Re4uircmcnts: MS-DOS ur PC-DOS (2 .0 ur greater). 

256K. math rnprm:essm 18087-8028 71 

TO ORDER OR FOR MORE INFORMATION: 

702-831-2500 

Lahey Computer Systems, Inc. 
P.O. Box 6091, Incline Village, NV 89450 
Telex: 9102401256 

Int<rnational 11.<pr<s<ntati"<s: 

Comada: B<.1 rry M oon1:y & A.,:.rn,: .. Td. !90 :! lhh)29-l l •England: GrL'Y f\fa 11 i.:r I.hi. T d. Hl::HH1."i .l.t1N • S\\ itn· rland: !>ST Comp. S1.· r\'in·"· T d . lll:! :!19!\9 IX8 


lknmark: H;.i vc nholm Compu1in~. Tel. (1)2H<Kn 4lJ • Au.. tralia: Comr . T r:m.,i1io 11 s. Td . t0Jl~ .'7~7X(1 •Japan: l\.l i1.·n"oflw:1n: ln1.· .. T1..· I. Hl3JX l .1X~~ ~ 
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windows for editing source files . The most useful menu com
mand is Save and Include, which saves the contents of the cur
rent editing window out to disk, then compiles that file into Mac
FORTH Plus so you can test it. If you want to compile just a 
portion of the file, you can select the code, then press the Enter 
key. Incidentally, the source code of the editor (which was writ
ten IJy David Sibley using MacFORTH Plus) is included, so you 
can modify and extend it yourself. 

MacFORTH Plus gives you access to the Mac Toolbox and 
operating system, but it hides a lot of the overhead from you . 
Event handling, menus, windows, graphics, and other aspects 
have been simplified through some high-level routines that do 
a lot of the grunt work for you. For example, listing I shows 
a complete program. It defines and creates a new window (named 
SHEET). The routine TRACE.FINGER (known in FORTH 
parlance as a word) draws dots as you hold down the button and 
move the mouse around. The word FINGER.PAINT does all the 
event handling needed. The final command (SHEET ON.ACTI
VATE FINGER.PAINT) associates the routine FINGER.PAINT 
with the window SHEET, so that FINGER.PAINT will be ex
ecuted whenever you click on SHEET. Those of you who have 
programmed the Mac in other languages will appreciate just how 
much is being done for you here. 

Don Colburn has added some extensions to his FORTH im
plementation to aid the programmer. You can define local 
variables within a word's definition. These variables pull their 
values off the stack as they are referenced. This not only reduces 
the headache of keeping the stack straight during execution, it 
actually improves performance and reduces code size in many 
cases. You can easily declare data structures (equivalent to 
records or structs) thanks to a number of predefined words. You 
can even declare multiform structures, which are similar to 
Pascal's variant records or C's unions. 

A 68000 assembler is also part of the package. This is not 
an assembler in the traditional sense. Instead, it is a set of Mac
FORTH commands that allow you to directly compile 68000 
instructions into your program, using a reverse Polish notation 
(RPN) syntax, mnemonics, and special key words. 

True floating-point numbers are implemented, using the Stan
dard Apple Numeric Environment (SANE) routines on the Mac. 
You can toggle between having integers (32-bit fixed point) or 
floating-point values on the stack. 

If you've been wondering, yes, you can create stand-alone 
(turnkey) applications using MacFORTH Plus. The result is an 
executable file that can be run without MacFORTH Plus. You 
can also snapshot your working environment, so that you can 
avoid having to pull in and compile the same language exten
sions each time you go into MacFORTH. 

Another feature ofMacFORTH Plus is that it offers multitask
ing. This was possible (with some hacking) in earlier versions; 
here, it's fully documented and supported. The demo program, 
for example, loads in and runs several other programs, each as 
a separate task within its own window. All are active 
simultaneously; you can drag the windows around or resize them, 
and the tasks continue to run. 

Perhaps the best feature of MacFORTH Plus is the manual. 
It is large (450 pages), softbound, and highly readable. It is well 
written and takes a tutorial approach, with a light sense of humor 
and lots of short sample programs. It devotes eight chapters to 
teaching you how to use the Mac Toolbox routines from within 
MacFORTH Plus and (wisely) does not assume that you own 
and understand Inside Macintosh. I have only two complaints 
with the manual, both minor. First, it's hard to get it to lie flat 
without using heavy objects to weigh down one side or the other. 
Second, as often happens with FORTH-related works, it gets 
a bit zealous at times about the virtues of FORTH, while gloss

cominued 
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ing over some of the drawbacks. Even so, this manual is among 
the best I've seen (and I've had to wade through quite a few). 

MacFORTH Plus lists at $299, but there is an upgrade policy 
for any registered owners of the original MacFORTH versions. 
Level I owners can upgrade for $129, Level II owners for $49, 
and Level III owners for $35. The software is unprotected, and 
there are no licensing fees for commercial products. Instead, 
CSI makes the standard request that you acknowledge in the pro
gram and the documentation that your program was written using 
MacFORTH Plus. Technical support is provided via newslet
ters, telephone, and a CSI/FORTH conference on CompuServe 
(type "GO FORTH" to get there). 

MacFORTH Plus has come a long way since the original prod
uct I received back in April 1984. I am no FORTH expert, but 
I suspect it represents one of the finest FORTH development 
environments on any system. The price is probably too high to 
encourage casual investigation by purchasers, who might want 
to look at Mach II FORTH (which costs around $100). Those 
of you who can afford it, though, would probably be best off 
going with MacFORTH Plus. 

MultiFORTH 
MultiFORTH for the Amiga uses the same basic kernel as Mac
FORTH Plus, but it (obviously) has different extensions to let 
you use system and ROM routines. The user interface is more 
along the lines of the traditional FORTH; pull-down menus are 
not used, though the FORTH environment is within a window 
that you can resize and drag around the screen. For that matter, 
the multitasking nature of the Amiga operating system allows 
you to launch MultiFORTH as a separate task (run Multi
FORTH). You can then switch back and forth between Multi
FORTH and the regular Amiga command-line interface (CLI). 
However, since MultiFORTH allows you to directly execute any 
CLI command with the sequence CLI command, and since 
common CLI commands (such as DIR and CD) are directly im
plemented, you may not need a separate CLI window. 

Like MacFORTH Plus, MultiFORTH/Amiga is set up to work 

with regular text files (though it, too, can use traditional FORTH 
block files). The system disk comes with ED, Amiga's standard 
screen-oriented editor. You might want to consider replacing it 
with something else; I use TxEd from MicroSmiths Inc. Once 
I invoke TxEd (using the command cli run e), I resize \t to the 
upper half of the screen-since TxEd does use menus-and resize 
the MultiFORTH command window to the lower half. I can then 
edit a source file in the TxEd window, save it out to disk, click 
in the MultiFORTH window, load the source code into Multi
FORTH, and test it. Since TxEd can spawn additional tasks of 
itself, I can have multiple source files open at the same time, 
switching between each and MultiFORTH by moving the mouse 
to that window and clicking. That way, I can build an environ
ment similar to, though not quite as convenient as, MacFORTH 
Plus. 

MultiFORTH/Amiga has the same basic extensions as Mac
FORTH Plus : locals, structures, assembler, snapshots, turnkey 
applications, and so on. Floating-point capabilities are imple
mented by an extension file that makes use of the fast floating
point (FFP) library on the Amiga. Multitasking is supported via 
the Amiga operating system rather than through MultiFORTH 
itself. 

MultiFORTH/Amiga doesn't have the powerful housekeeping 
routines for the Amiga to parallel those offered by MacFORTH 
for the Macintosh Toolbox and OS. In fact, not all library calls 
are specifically implemented. For many library calls, you must 
use a generic "call library routine" word, passing values to and 
from it via the 68000 registers. 

MultiFORTH for the ST was implemented by Greg Guerin. 
It is similar to the Amiga version in many respects but is even 
less Mac-like. It has no menus or windows and is completely 
command-line-oriented . The editor it comes with-Micro
EMACS-is screen-oriented and makes no use of the mouse. 
It has all the features and extensions of MultiFORTH/ Amiga 
(locals, structures, etc.), and it has the same types of limitations 
on calls to GEM routines : not all are directly implemented, but 

continued 

Listing 1: A sample program in MacFOKIH Plus. (This program is based on a listing appearing in the MacFORTH 
Plus manual and is used here with permission.) 

NEW.WINDOW SHEET \ define new window 
" Finger Point Window" SHEET W_ TITLE \set title 
40 40 200 200 SHEET W. BOUNDS \ set bounds 
CLOSE.BOX SIZE-BOX + SHEET W.ATTRIBUTES \ set attributes 
SHEET ADD.WINDOW \ create the window 

TRACE.FINGER ( -- ) \ define routine; nothing expected on stock 

HIDE.CURSOR \ turn off the cursor 

BEGIN STILL.DOWN WHILE \while button is down ... 


@MOUSEXY DOT \ draw a dot where mouse is 

REPEAT \ end of I oop 

SHOW.CURSOR \ turn cursor bock on 


FINGER.PAINT (activate flog)\ define routine; flog on stock 
IF BEGIN \ if activated, do loop


DO.EVENTS \ get event code 

CASE \ handle events 


MOUSE.DOWN OF TRACE.FINGER ENDOF \draw if mouse down 

IN.SIZE.BOX OF ." Resized!" ENDOF \write message if resized 

IN.CLOSE.BOX OF 7 SYSBEEP ENDOF \beep if window closed 


ENDCASE \ end case statement 

AGAIN \ end loop 

ELSE ."Window deactivated!" THEN ; \ if deactivated, write msg 


SHEET ON.ACTIVATE FINGER.PAINT \poss activate flog to F.P 
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BASIC CD/286"' -+Runs at 6/IOMHz 
This basic system gives you the power-user speed of IOMHz plus !)!2K RAM, 
a 1.2 megfloppy drive. an AT-style keyboard, a full 192-wall power supply. 
a combined floppy /hard disk controller card. an 80287 math 
coprocf::"5•r socket, and a complete operations manual. 

$1589 
COMPLETE MONOCHROME SYSTEM 
wrrn 20 MEG 
This system adds a quality monm:hromc monitor, ;1 Hercules rnmpatiblc 
video card. and a 20 meg hard drive to !he basic CD/286 system for a 
low tutal package price. 

$2129 
COMPLETE EGA COMPATIBLE 
SYSTEM wrrn 20 MEG 
This 10 MHz powcr·user package replaces the monochrome 
display with a superb high-resolution EGA-style monitor and 
a high-resolulion EGA compatible video card (rnmp lete wilh 
25GK of video HJ\M)-the ultimate power user parlay. 

20 MB Hard Disk DriveMultifunction Card SPARE PARIS 
on a Card CORNER 

!35W Power Supp ly $65 
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Announcing BYTE's 

New Subscriber Benefits 


Your BYTE subscription brings 
you a complete diet of the latest in 
microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every issue. In addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 

DISCOUNTS 

ll:'.i 	13 issues instead of 12 if you 
send payment with subscription 
order. 

Ill' One-year subscription at $22 
$20 off cover price). 

Ill' Two-year subscription at $40 

l!:f Three-year subscription at $58 

r£} 	One-year GROUP subscription 
for ten or more at $17.50 each. 
(Call or write for details.) 

SERVICES 

i!l BIX: BYTE's Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem, and telecomm soft
ware. For further information 
call 1-800-227-BYTE. 

l£i Reader Service: For information 
on products advertised in 
BYTE, circle the numbers on 
the Reader Service card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 

rll 	TIPS: BYTE's Telephone 

Program 

••1111- * " • 
.. ~~13'1TE
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Number 

Crunching 
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) V 

subscribers who need fast 
response. After obtaining your 
Subscriber I.D. Card, dial TIPS 
and enter your inquiries. You'll 
save as much as ten days over 
the response to Reader Service 
cards. 

fi1 Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue), 
or call 1-800-258-5485. 

If:} Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. 

1£) BYTE's BOMB: BYTE's 
Ongoing Monitor Box is your 
direct line to the editor's desk . 
Each month, you can rate the 
articles via the Reader Service 
card. Your feedback helps us 
keep up to date on your 

r£} Subscription Service: If you 
have a problem with, or a 
question about, your subscrip
tion, you may phone us during 
regular business hours (Eastern 
time) at our toll-free number: 
1-800-423-8912 (in N.J., 
201-981-1963). You can also use 
Subscription Service to obtain 
back issues and editorial indexes . 

BONUSES 

r£} Annual Separate Issues: In 
addition to BYTE's 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 

l!:f BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year-a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 

TOLL-FREE NUMBERS FOR 
YOUR CONVENIENCE: 

Subscriptions & Back Issues: 

1-800-4 23-8912 

(in N.]., 201-981-1963) 


BIX: 1-800-227-BYTE 
Program Listings Orders: 
1-800-258-5485 

And. . . welcome to 
BYTE country! 

E'1TE 
Inquiry System is available to information needs. 	 THE SMALL SYSTEMS JOURNAL 
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you can build your own as needed. Floating-point numbers are 
not implemented in MultiFORTH/ST as of this writing; however, 
a new version is coming out that may include them. 

The manuals for both the Amiga and ST versions are well writ
ten and extensive-typically more than 300 pages long. They 
are in three-ring loose-leaf binders that sit flat and are easy to 
update. Both use many of the same chapters, notably those that 
offer a simple tutorial on FORTH and those dealing with Multi
FORTH features (chapters 4 through 12). Each manual has sec
tions specific to each machine, listing the calls you can make, 
but little information is given on how to use them; instead, you 
are referred to the sample programs and the appropriate technical 
documentation for each machine. This is probably the single 
biggest difference between MacFORTH Plus and the Multi
FORTH implementations. 

Speaking of the manuals, I do find amusing the occasional 
attempts in the manuals to gloss over some of FORTH's draw
backs, or to even make them appear to be positive points ("That's 
not a bug, it's a feature!"). At one point, the manual strongly 
encourages comments and meaningful identifier names, noting 
how quickly poorly documented code becomes difficult to follow. 
It then states : "This is a problem characteristic of all program
ming languages." Maybe so, but most languages I've worked with 
have an intelligibility half-life measured in months or years, while 
that of FORTH is often measured in weeks. I have five-year-old 
undocumented. Pascal listings that I can pick up and readily 
follow. By contrast, when I converted my go board program from 
MacFORTH to Pascal, I had a difficult time figuring out just 
what I had been doing, even though I had heavily commented 
the source and it had been only a few months since I had writ
ten it. I should point out that I had previously spent a year or 
so programming in FORTH for a former employer; I was (and 
am) not a FORTH expert, but neither was I a novice. 

Don Colburn and the others at CSI have worked hard to make 
MultiFORTH more accessible to those not familiar with block
oriented text files and RPN calculators. They wisely point out 
FORTH's greatest strengths: the ability to rapidly prototype pro
grams and to extend the language itself. They've created a 
development environment that makes it easy to switch from the 
Mac to the Amiga to the ST. And soon you'll be able to switch 
to the Apple IIGS as well, with a version of MultiFORTH that 
will be compatible with MacFORTH Plus because of the 
similarity in ROM routines. 

MultiFORfH/ST costs $149, while MultiFORfH/Amiga costs 
$179; the reasons for the difference in price are unclear. Both 
versions are unprotected, and there are no licensing fees for com
mercial products; again, the request is made that you acknowl
edge the use of MultiFORTH in your program and documenta
tion. 

These are both well-done products, but they are not yet up 
to the standards of MacFORTH Plus. Because of that, I can't 
give them the same hearty endorsement. However, they are worth 
considering if you are looking for a tool to explore how the 
system and graphics routines work on either machine. I recom
mend that you take a good look at the product and documenta
tion before deciding to buy it. 

The Hackers Corner 
Some interesting products have come in the mail lately. Allan 
Bonadio, who has a degree in physics, sent me an equation editor 
for the Macintosh. The program is called Weinberg (after 
physicist and Nobel laureate Steven Weinberg), and it allows you 
to compose rather complex equations far more easily than you 
could using Word or MacPaint, with special help for represent
ing integrals, summations, fractions, roots and powers, matrices, 
and tensors. There are actually two programs: a stand-alone ap

continued 

A MESSAGE 

To OuR 
SUBSCRIBERS 

FROM TIME TD TIME WE MAKE THE BYTE SUB
scriber list available to other companies who wish to send 

our subscribers material about their products. We take great 
care to screen these companies, choosing only those who are 
reputable, and whose products, services, or information we 
feel would be of incerest to you. Direct mail is an efficient 
medium for presenting the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our 

mailing list, and look forward to finding information of in

terest to them in the mail. Used are our subscribers' names 

and addresses only (no other information we may have is 

ever given). 


While we believe the distribution of this information is of 

benefit to our subscribers, we firmly respect the wishes of 

any subscriber who does not want to receive such promo

tional literature. Should you wish to restrict the use of your 

name, simply send your request to the following address. 


-
13'.JJE MAGAZINE 

ATTN : SUBSCRIBER SERVICE 

P.O. Box 6821 

PISCATAWAY, NJ 08854 


Special Advertising Offers on BIX 
-Tell Us What You Think-

During January and February, several BYTE advertisers will have 
special ad conference areas on BIX (in addition to their regular 
ads in BYTE) where you can learn more about their products. and 
get late breaking news on special product and pricing offers not 
found in the magazine and available only to BIX users.Their mes
sages will be brief . . . no lengthy screens or menus to wade through 
to get the important information and find the bargains. The par
ticipating companies and their conference areas on BIX are: 

Alps Printers (alps.ad). CompuPro (compupro.ad). Fortron Corpor
ation (fortron.ad). Jameco Electronics (jameco.ad). JDR Micro
devices (jdr.ad). and PC-SIG (pcsig.ad). 

If you want to check a company's BYTE ad in this issue before 
logging on to BIX you'll find them as follows: Alps/pg. 126-12 7, 
CompuPro/164, Fortron/330, Jameco/372-373, JDR/381-385, 
PC-SIG/125 . 

We encourage your feedback to participating companies and to 
U£ Do you like user-selectable advertising areas on BIX? What 
do you like or dislike about the way in which advertising appears 
on BIX during this test? What would you like to see changed that 
would improve this service for you as a user if it were continued? 
Each advertiser's BIX advertising conference will tell you how to 
contact any cf them, and you can send BIXmail with comments 
to Doug Webster (dweb), Director of Business & Marketing for BIX. 

These special advertising areas will open on BIX at the begin
ning of January and run through February. 

l]IX 
ONE PHOENIX MILL LANE 


PETERBOROUGH, NH 03458 
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• Z Best Sellers • 
Z80 Turbo Modula-2 (1 disk) $69.95 
The best high-level language development system for your Z80
compatible computer. Created by Borland International. High perfor
mance, with many advanced features; includes editor, compiler, 
linker. 552 page manual, and more. 

Z-COM (5 disks) $119.00 
Easy aulo·lnstallatfon complete Z·System for virtually an zeo 
computer presently running OPIM 2.2. In mini.lies you can be nlnning 
ZCPR3 and ZRDOS on your machine. enjoying the vast be eflts. 
Includes 80+ utility programs and ZCPR3: The Manual, 

Z-Tools (4 disks) $150.00 
A bundle of software tools individually priced at $260 tot I. Includes 
lhe ZAS Macro Assembler. ZDM debuggers, REVAS4 disassembler. 
and ITOZJZTOI source code converters. HD64180 support. 

PUBLIC ZRDOS (1 disk) $59.50 
If you have acquired ZCPR3 tor your Z8<>-compatible system and wan1 
to upgrade to full Z·System. all you need iS'ZRDOS. ZRDOS features 
elimination of control-C after disk change, public directories, fas1er 
execu1ion lhan CP/M, archive status tofeasy backup, and morel 

DSC (1 disk) $129.95 
The premier debugger for your 8080, Z80, or HD64180 systems. Full 
screen. witJl indows tor f}AM, code listing. registers, and stack. We 
feature ZCPR3 versions of this professional debugger. 

Quick Task (3 disks) $249.00 
Z80/HD641BO multitasking realtlme executive for embedded com
puter applications. Full source code. no run time fees. siteJic_ense for 
development. Comparable 10 systems from $2000 to $40,0001 
Requesl our free O·T Demonstrallon Program. 

Z-System OEM Inquiries Invited. 
Visa/Mastercard accepted. Add $4.00 

shipp ing/handling in North America, actual @) Echelon, Inc. cost elsewhere. Specify disk format. 

885 N. San Antonio Road • Los Altos, CA 94022 
415/948-3820 (Order line and tech support) Telex 4931646 
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Inquiry 225 

Editing Tools is a combined 

editor and DOS shell for 

MS-DOS systems that is written 

in Turbo Pascal. The editor can 

have multiple files opened. 

plication with full menus and help and a desk accessory, so that 
you can call it up from within your word processor or paint pro
gram. Weinberg produces a standard PICT image, so you can 
paste it into documents, pictures, and similar structures. It is 
oriented toward the Symbol (Greek) font, though you can get 
by with others. Allan sent me version 0.90 (beta), which he is 
selling for $54.95; it isn't clear if that includes an automatic 
upgrade. The documentation (which comes on the disk) includes 
an interesting discussion on the inconsistency of notation in scien
tific and mathematical circles. 

I also received a product called Editing Tools (version 2.0), 
written by Jiann Jou. The program is a combined editor and DOS 
shell for MS-DOS systems. The editor can have multiple files 
opened and maintains a "trash file" where all deletions go, so 
that you can recover deleted text. The program is written in Turbo 
Pascal; most routines have been optimized using in-line assembly 
code, but the original Pascal for each routine remains there in 
comments. For just $10, you get the program and a 36-page 
manual; for $25 more, you get all the source code. 

Updates 
Some months back I wrote about Pascal Extender from Inven
tion Software Corporation. Pascal Extender is a collection of 
library routines designed to take much of the work and hassle 
out of programming on the Macintosh. Two versions were then 
available, one for TML Pascal and one for MacPascal. ISC has 
now released a version for Lightspeed Pascal, in which its 
routines are implemented as several units that can be used by 
your projects. Since source code is included, you can modify 
these routines to do what you want to. They've also added a 
number of new routines to all their versions for manipulation 
of pictures (load, grab, save), printing, zooming windows, and 
other such items. They also have offered C Extender, an 
equivalent package for different C compilers. If you're not up 
to speed on Macintosh programming (and maybe even if you 
are), you'll find these packages will help you write working Mac
;tyle applications quickly. Pascal Extender costs $89.95; C Ex
ender costs $129.95. They are not copy-protected, source code 
1s included, and there are no licensing fees. 

Remember the Alegra memory-expansion box I reviewed back 
m December? Well, I couldn't bear to send it back, so I bought 
,t. My next hardware investment will be for a set of I-megabit 
RAM chips, which will boost my Amiga up to 2.5 megabytes 
Jf RAM! More RAM! Now if I could just get a hard disk. 

\fore on MIDI 
[am running across additional resources in my quest to become 
MIDI-literate. For those of you who don't know, MIDI stands 
for "musical instrument digital interface," and it represents a 
~ardware-and-software standard to allow computers and elec
ronic musical instruments (like synthesizers) to talk with one 
mother. MIDI ports are built into the Atari 520ST and 1040ST, 
md hardware adapters are available for the Macintosh, Amiga, 
IBM PC (and clones), Apple II, Commodore 64, and several 

continued 
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Introducing PC perlormance 

at aterminal price. 


The versatile 

PC Station:" From 


TeleVideo~ 

With all the power an AToffers, 
it's no wonder more people 
are using it to drive multi-user 
systems. 

And when it comes to using 
all this power, only one work
station gives you so many . 
features for so little money: the 
TeleVideo PC Station. 
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As you can see, the back panel ofthe PC 
Station is exactly the same as the IBMPC's, 
with fullyIBMcompatible fX!rlS for hooking 
up industry-standard penpherals. 

This ASCII terminal has the 
precise look and feel of a PC. 
But that's just the beginning. It 
also has a back panel that's 

identical to the with IBM-style 
IBM PC's, with a character fonts. 

ASCIIparallel printer Plus a smooth, llOST 

port A serial port. qu!etAT-style key
And two host board, with 
ports, so it can be keytop LEDs. All 
simultaneously included in the 
connected to an low $629 list price. 
ASCII mainframe TheTeleVideo 
host and an AT PC Station. For The PC Station is the only te1minal 

ofits kind with dual-host capability, host. There's no loss which allows it to be connected to a free solutions 
of memory when a mainframe host and an AT host guide, and the 

simultaneously.changing hosts, nameofyour 
because the PC Station holds a nearest TeleVideo dealer, call 
page of memory from each at 1-800-835-3228, Dept. 2 71. 
the same time. And check out the work

And the PC Station gives station that offers you all 
you even more. Like a 132- the benefits of a PC-without 
column display, for spread a PC price. 
sheets. Programmable function 
keys, for customization. For 0 TeleVideo®better readability, there's a 

green, non-glare 14" screen, Settle for more. 
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other families of computers (including some that are made 
specifically for use with MIDI systems). 

I have found (and subscribed to) another excellent periodical: 
Keyboard magazine. Keyboard isn't devoted entirely to electronic 
instruments-it does cover pianos, organs, and music in 
general-but it's a great source for reviews, ads, and informative 
articles. Subscriptions cost $19.95 a year (P.O. Box 2110, Cuper
tino, CA 95015, (408) 446-1105); single issues can be found in 
most large bookstores. 

Items Discussed 
Editing Tools .................................... $10 
Dr. Jiann Jou 
P.O. Box 460969 

Garland, TX 75( 

(214) 495-8862 

Lisa 816 AssemlJ .............................. $50 

H.A.L. Labs 

18942 Dallas Ave 

Perris, CA 92730 


Mac-to-IIGS Assembler .......................... $195 
Consulair Corporatior 
140 Campo Dr. 
Portola Vctlley, CA 941 
(415) 851-3272 

Mac-to-II GS C Lompiler ........................ ~~uu 
Mac-to-II GS Pascal Compiler .................... $500 
Megamax Inc. 
P.O. Box 851521 

Richardson. TX 

(214) 987 

MacFORrtt J:'IUS ••••••••••••••••••••••••••••••• $299 
MultiFORTH for the Amiga ...................... $179 
MultiFORTH for the Atari ST ................. .. .$149 
Creative Solutions Inc. 
4701 Randolph Rd ., Suite 12 
Rockville. MD 20852 
(301) 984-0262 

Pascal Extender ............................... $89.95 
C Extender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129.95 
Invention Software Corporation 
P.O. Box 3168 

Ann Arbor, MI 48106 

(313) 996-8108 

TML Pascal for the IIGS ........................ $125 
TML Systems 
4241 Baymeadows Rd., Suite 23 
Jacksonville, FL 32217 
(904) 636-8592 

Weinberg ....................................$54.95 
Allan Bonadio Associates 
1579 Dolores St. 
San Francisco, CA 94110-4928 
(415) 282-5864 

The best book on the subject that I've found so far is MIDI 
for Musicians, written by Craig Anderton (editor of Electronic 
Musician magazine). The book is published by Ansco Publica
tions and costs $14.95. It's a large softbound book that aims to 
explain computers, electronic instruments, and the MIDI stan
dard to musicians. It's readable, has lots of diagrams, and is 
stuffed with bits of information that you would probably have 
to dig through many different sources to find for yourself. It 
also includes the official MIDI standard document. 

Books 
When I discussed 8086 assembly language programming a few 
months ago, I had praise for Bob Lafore's Assembly Language 
Primer for the IBM PC & XT I mentioned, though, that the book 
was just that-a primer-and I was in the market for a good 
follow-up text. Well, I've found one: IBM PC & XT Assembly 
Language: A Guide for Programmers (2nd ed.) by Leo J. Scanlon 
(Brady Communications, 1985). It fills the gap nicely between 
Lafore's book and a reference manual, taking a tutorial approach 
but going into more depth . The book is $21.95 and contains an 
order form for a disk with source and object code of most of 

. the example programs in the book; said disk costs $30. 
In my spare time, I teach at the Brigham Young University 

computer science department. One of the classes I'm teaching 
this semester deals with data structures-stacks queues lists 
trees, sets, graphs-and methods of sorting and s~arching 'them'. 
The textbook I'm using is not only an excellent treatment of the 
subject, it's one of the best textbooks I've ever seen, period. It's 
well written, logically organized, and ideal for self-study on the 
subject. It uses an abstract data type approach, with implemen
tations done in Pascal. The title is Data Structures with Pascal 
and Abstract Data Twes, it's written by Daniel F. Stubbs and 
Neil W. Webre, and it was puhlished by Brooks-Cole Publishing 
Company in 1985. The list price is $25. 

Hackers Conference 
Since Hackers 2.0 (the second Hackers' Conference) has been 
given a lot of coverage elsewhere, and since nothing really 
momentous happened there, I don't see much point in going into 
too much detail here. I do want to acknowledge and thank Glenn 
Tenney, Brett Glass, and Bob Bickford. Those three put in many 
hours and much effort, and the result was a great weekend . 

Hackers 2.0 was more laid-back than Hackers LO-perhaps 
too much so, but I'm not sure anyone felt like being terribly in
tense. I did see a few interesting programs demonstrated. Andy 
Hertzfeld showed me version 0.84 of Servant, his extension on 
the Mac user interface. He should be done with it by the time 
you read this. After that, he's thinking of developing for some 
machine other than the Macintosh. Steve Jasik (author of Mac
Nosy) demonstrated his interactive window-based debugger for 
the Macintosh; had he sent me a copy a month earlier, he would 
have beaten out Metascope for best utility of 1986. Look for a 
review here if and when I get a copy. 

My personal highlight of the conference? Probably the four 
or five hours I spent playing MazeWar+ on a network of seven 
Macintoshes. I know that sounds a bit frivolous, but it gave me 
a taste of what's in store some years down the road as networked 
systems become more prevalent. 

In the Queue 
Well, the sun is doing its best to rise over the mountains east 
of me, and I've got to be on campus in a few hours, so it's time 
to wrap this up. Next month, look for coverage of the Amiga 
Developers Conference and COMDEX, as well as more multi
system language reviews. With luck, I might have my hands on 
an 80386-based system by then and give some feedback there. 
Until then, I'll see you on the bit stream. • 
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THE MOST RESPECTED IAMES II THE INDUSTRY 

HAVE SOME POWERFUL WORDS FOR OUR APC IV. 

When we asked our advertising agency to help us introduce our Advanced Personal Computer IV several 
months ago, they came up with some pretty strong ads. 

But now the trade press has helped us come up with an even stronger one. 
PC World, for example, says, "TheAPC IV is an AT-compatible, 80286-based 

screamer.'' PC Magazine adds, "It is muscular, stylish, very classy... everything an 
AT-class machine should be and then some.'' And in the opinion of Personal Com
puting, "The APC IV is an impressive-looking computer ... with powerful expansion 
capabilities and a monitor you won't want to take your eyes off.'' 

So don't just take our word for it. Get the -?:::"Z- ,.v-r;.HJ,,, ~~-..-~ 
!~~~~~~~~~2~ full story-along with reprints of the articles /~n ff Wll:..£411W/
~ quoted above-by calling NEC at 1-800

343-4419 (in MA 617-264-8635). Or write 

==='=" to NEC Information Systems, Inc., Dept. 


1610, 1414 Massachusetts Avenue, Boxbo

rough, MA01719. 
 NEC

C&Ccomput~rs and Communications 
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For PeopleWhoaRather 
· · Switch thanFight! 
The ultimate printer-sharing switch has arrived... 


Here's the Logical Connection rn ! 
It happens all the time: your 

entire office staff is having a "get
together" by the printer. And if yot 
haven' t found the solution to this 
bottleneck yet, it's time you got 
the connection: The Logical 
Connection."' 

No more slow-downs. 
The Logical Connection"' is the 

ultimate printer-sharing switch 
because it lets everyone share the 
same printers (or other peripherals), 
at the same time! With no 
downloading, disk-shuffling, cable
swapping, switch-flipping or any of 
the other thousand natural shocks 
that sharing's heir to. The Logical 
Connection'" 's big, smart 
buffer (256K, 512K model also 
available) will spool each 
document for sequential 
printing, so your computers 
can keep right on working. 
But wait, there's more . .. 

Long-distance switching. 
What if your printers and 

computers are strung out all over the 
building? No problem, because you 
can "daisy-chain" up to 45 Logical 
Connections"' together. Over a 
single twisted-pair wire like 
telephone wire (which, by the way, 

you probably already have wired all 
over the building). And each 
computer can choose which printer it 
wants to use, simply by issuing a 

pre-defined 8 character 
"selection string." Need 
nore? Just hook a couple 

of Logical 
Connections"' up to 

a pair of cheap 

modems and let a roomful of 
computers talk to a roomful of 
printers across the country ... or 
across the world. 

Automatic Data Conversion 
If you want to run a parallel 

daisy-wheel and a serial laser printer 
from the same computer port, no 

problem. And if two devices have 
different handshaking, baud rates, 

word lengths, or parit ies, The 
Logical Connection'"· will do 

all the conversions for you 
automatically, whenever 
they're needed. And it will 

never forget your 
Lu1111gurations, because its memory 
is in battery-powered RAM. 

Why fight it? 
So if you'd like to give all your 

computers instant access to all your 
printers (and plotters and modems 
and whatever else you'd like to hook 
them up to), all the time, why fight it 
any longer? Make the switch. Get 

The Logical Connection'" at 
your leading computer dealer 
today, or order direct from Fifth 

Generation Systems. 

Suggested retail price

ill FilthGeneration 
-=== SYSTEMS= lnnovativ<> Producls Using Today's Technology 

7942 Picardy Avenue. Suite 8350, Baton Rouge. Louisiana 70809 • Sales: 909 Electric Avenue. Suite 308. Seal Beach. CA 90740 • (213) 493-4483 
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A Ternary State 

of Affairs 

Robert T. Kurosaka 

·This month we'll investigate the The base-3 system 
mathematics of balance scales. 
Our study begins with the offers an automatic solution 
natural language of computers, 
binary arithmetic, but soon to a classic puzzle 
moves on to the more exotic ter
nary or base-3 system. Even 
there, we'll find that computers come in to offset a 28-oz. portion of coffee. 
handy. Consider the balance scale and Our binary analysis also gives us the 
measuring weights shown in figure 1. We useful information that with n weights 
intend to weigh some commodity (say, valued at 1, 2, 4, . .. , 2"-1, we can counter
coffee) to the nearest ounce. The coffee balance any amount up to 2"-1. 
goes in the right pan, and we add suffi Now we'll alter the weighing method to 
cient weights to the left pan until the scales allow weights to be placed in either pan. 
balance, giving us the weight of the coffee. For instance, to weigh out 3 oz. of cof

What would be the minimum set of fee, we place the 4-oz. counterweight in 

measuring weights needed to weigh at the left pan and the 1-oz. counterweight 

least 30 ounces of coffee? Before pro in the right pan, plus enough coffee to 

ceeding, you are urged to try and solve this balance the scale. The mathematicaLex

warm-up question. pression of this is 4 = 1 + c, with c be


Thinking in fumiliar decimal terms, our ing the amount of coffee. 

first guess might be a set of eight weights: What's the minimum set of weights 

10, 10; 5, 1, 1, 1, 1, and 1 oz. , respective using this " bilateral" weighing method? 

ly. An obvious refinement gives six · Experiment with this one and come up 

weights : 10, 10, 5, 2, 2, and l. However, with your own guess. (Hint: We can get 

further experimentation leads to the ideal by with fewer weights than with the 

solution of five weights : 16, 8, 4, 2, and "unilateral" system.) 

1, with which we can actually measure 

any amount up to 31 oz. And Then There Were Three 


Let's apply a little computer logic to the 

First There Were Two question. In the unilateral system, a 

If you're thinking that the last sequence weight could have two possible "states": 

is composed ofpowers of2, and thus sug on the scale or off the scale; that's why 

gests that the problem is binary in nature, our binary model works so well. But in 

you're right. To see why, look at the the new system, a weight can have three 

binary representation of our 31-oz. max possible states: in the right pan, in the left 

imum weight: lllll2, which represents the pan, or off the scale. This leads us to try 

number 1X24 + 1X23 + l x 22 + lx21 + a ternary model for the counterweight 

lx2°. Each of the binary digits in the values: 1, 3, 9, and so forth. By trial and 

number corresponds to one of our error, we find that using just the weights 

weights. Smaller amounts are weighed by 1, 3, 9, and 27, we can counterbalance any 

removing one or more of the binary weight up to 40. 

counterweights. Can we apply the automatic method 


We now have an automatic method for again for determining which weights will 

determining which weights are needed to be needed to counterbalance a given 

offset a given amount: First convert the amount? Let's try to weigh out 22 oz. of 

amount into binary notation, and then read coffee. First convert 22 to ternary nota

off the digits. For each 1 digit, we take tion: 22 = 2X32 + 1X31 + lx3° = 2113. 

the correspondingly marked weight. For So we place two 9-oz. weights, one 3-oz. 

instance, 28=lll002, meaning that we use weight, and one 1-oz. weight in the left 

only the 16-, 8-, and 4-oz. counterweights pan, and we place sufficient coffee in 


the right pan to balance the 
scale. The corresponding equa
tion is 9+9+3+l=c. 

But there's a problem-we 
don't have two 9-oz. weights. 
Furthermore, we're supposed to 
be placing some of the weights 

in the right pan; that's the bilateral 
method. 

We don't give up, though . Instead, we 
mentally add another 9-oz. weight to each 
pan (even though we really don't have any 
more 9-oz. weights). The scales still 
balance, and the equation is 9+9+9+ 
3+l=c+9. But the left side can be rewrit
ten as 27+ 3+1, and it suggests a real solu
tion to the problem: On the left scale, 
place 27-, 3-, and 1-oz. weights; on the 
right scale, place a 9-oz. weight and the 
coffee to be weighed. 

Fortunately, it is not necessary to per
form this mental juggling act every time 
with the bilateral method. Ternary nota
tion gives us another automatic process for 
figuring out which weights to use. 

First convert the number (the amount 
to be weighed out) to ternary. For exam
ple, 22=2113. 

Examine the digits of the ternary num
ber from right to left. Each time we en
counter a 2, change it to a -1 and add 1 
to the next digit on the left. Continue mov
ing to the left until no more 2s remain. 
In our example, we'll use delimiters to 
separate each of the individual digits: 2113 
= (1) (-1) (1) Oh 

The resulting modified ternary "num
ber" is a sequence of ls, Os, and -ls. For 
each 1, place the corresponding weight on 
the left pan. For each -1, place the cor
responding weight on the right pan. Now 
add enough coffee to the right pan until 
the scale is balanced. 

For practice, apply this automatic 
continued 

Robert T. Kurosaka teaches mathematics 
in the Massachusetts State College system. 
He can be reached c/o BITE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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MAKE YOUR PC 

SEEM LIKE AN AT! 


MAKE YOUR AT 

SEEM LIKE A 


DREAM MACHINE! 


l~ANS/-'m 

~CONSOLE 
The lntl'grated Console Utility™ 

FAST, POWERFUL 

ANSI.SYS REPLACEMENT 


For the IBM-PC, AT, and clones 

New Version 2.00 is MUCH FASTER! 
Now blink free scrolling on CGA ! 

Now uses EMS/EEMS for Scroll Recall 

New Menu Program for Changing Options 

GET A BOX FULL OF UTILITIES! 
MAKE LIFE EASIER FOR ONLY $75! 

• Speed up your screenwriting 2- 6x 
• Extend your ANSI.SYS to full VT100 ...""": 

t.) • Add many more escape sequences 
;,. '"'.. 

• Scroll lines back onto screen "i: 
•Save scrolled lines into a file :::> • Add zip to your cursor keys 7. ~ • Free your eyes from scroll blinking :r. 

Cl)• Easy installation c:• Get a 43 line screen w/EGA ~ 
• Get a 50 line screen w/CGA 

::I u• No more annoying typeahead beep 
~ • Prevent screen phospher burnin [fJ 

~ • Control many programs' use of color z 
• Generate breakpts from keyboard ::; -""1".
•Shorten that annoying bell :::!. -~ ..,. • Over 50 other useful options e:,-.;., 

"The psychological difference is 
astonishing " 
-Lotus June 85 pg 8. 

"So many handy functions rolled into 
one unobtrusive package" 
-PC-World Feb 86 pg 282. 

"The support provided by the 
publishers is extraordinary" 
-Capital PC Monitor May 86 pg 25. 

"... the be~! choice for improving your 
console . . . 
-Capital PC Monitor June 86 pg 26. 

460p Manual (wlslip case) &disks $75. 

Satisfaction Guaranteed! 
Order Yours Today! 

HERSEY MICRO CONSULTING 
Box 8276, Ann Arbor, Ml 48107 
(313) 994-3259 VISA/MC/Amex 

DEALER INQUIRIES INVITED 
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method to the number 46. (Hint: You 
should end up using a bilateral combina
tion of 81, 27, 9, and I.) 

In general, given n weights valued at 1, 
3, 9, ... , 3·-1, the bilateral weighing 
method will handle any weight up to 
(3"-1)/2. 

The program in listing 1 incorporates 
this ternary arithmetic to "weigh" any 
amount up to (312-1)/2. 

With this warm-up completed, we're 
ready to take on a classic puzzle using a 
computer-aided approach. 

The Counterfeit Coin 
We have a set of apparently identical coins 
containing one counterfeit. The 
counterfeit is off-weight (either light or 
heavy). We are to identify the bad coin in 

continued 

ooDD 

Figure 1: A set of balance scales with standard counterweights. 

Listing la: BASIC program to verify a weight using ternary-power counter
weights. A sample run is also shown. 

10 DIM A(12),P(12),N(12) 
20 N=12 
30 CLS 
40 PRINT "We have 12 weights, valued as follows ... " 
50 FOR W•0 TO N-1 
60 PRINT 3AW; 
70 NEXT W 
80 LARGEST•INT((3AN-1)/2) 

- 1190 PRINT "Enter the weight to be verified ( 1 ; LARGEST;
II) U 

100 INPUT W: W•INT(W) 
110 IF W<1 OR W>LARGEST THEN 90 
120 sw,.w 
130 FOR D=N TO 1 STEP -1 
140 Q=INT(W/3) 

continued 



- ' . . 

·ADAIS¥WHEEL PRINmRTHAT'S 

·RIGHtON·THE MONEY. · 

The ~j.tizen™Premiere™ 35 gives you all the features .6£ a 
high-end daisywheel printer, without the high-end price .. ,For 
hundreds ?£.dollars les~, you get all _the speeo a!1d features you'd 
expect from other quality 35 cps daisywheel pnnters, plus some
~hing no on~ else cah_give ¥ou. The same precision arid engineer-
mg that go mto our timepieces. . 

· Ifyour software is compatible with a Diab lo®630, the · 
NEC 3550, or the Oume®Sprint® 11+, it's already set up to drive 
a Premiere·35 without a bit of problem. · 
. .Tue Premiere 35's LCD display spells ·out operations and 

errors in plain English. Its unique paper loading system makes 
work easy. And its built-in, variable-width tractor is a feature 
you'd normally have to pay extra for. More than enough reasons 
to maj<e your buying decision split-second. . 

For more precise information, call 1-800-556-1234 Ext. 34 . 
.Or, in California; 1-800-441-2345 Ext. 34. 

The Premiere 35. A va'lue that will lead you to only one 
conclusion. It's about time. - . CITIZEN~ . 
~1986 Cir.iz.en America Co1poration. Citizen, the Citizen logo, 
and Premiere 35 are trademarks of Citizen Watch Co., Ltd. 
Diablo is a registered trademark of Xuox Corporation. ~ 

Qume and Sprint II+ .... registered trademarks ol Qume Pr1'nter" that run h f.- clockwo-1·.
Corporation, a ·sUbsidi&ry of ITT. ' l~ UKC 1ll\ 
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LOOKING FOR 

"NET" 

RESULTS? 
EARTH COMPUTERS 
has the 
solution 
to your 
Networking 
problems. 

EARTHNET·PC.™ 
EARTHNET·PC is the most flexible net
working card on the market. It has been 
designed .for high performance and 
maximum functionality. 

EARTHNET ·PC is fully compatible with 
SMC networking cards and runs popular 
networking software such as NOVELL's 
NETWARE, ViaNet, and TurboDOS, all of 
which support the new LAN Standard 
and DOS 3.1 record locking. 

EARTHNET ·PC's 5-'h inch card fits in 
any short slot of an IBM-PC/XT or com· 
patible system and uses advanced 
Token-Passing technology. Data trans
fers are made at 2.5 Megabytes per 
second. 

YOU CAN STOP SEARCHING ...EARTH
NET ·PC IS THE SOLUTION TO YOUR 
NETWORKING PROBLEMS! Order 
your EARTH-NET ·PC today! Call EARTH 
COMPUTERS, the company that's set
ting the standard for LAN standards. 

ATTENTION DEALERS! If you've been 
searching for ways to increase your 
NETworking profits, call EARTH COM· 
PUTERS and find out about our attrac· 
live, profit-generating dealer program. 

EARTHNET-PC is a trademark of EARTH COMPUTERS 
NETWARE Ill a trademark ol NoYell 
VlaNet Is a trademark ol Vlanetlx, Inc. 
TurboDOS Is a trademark ol Software 2000 
IBM·PC/XT Is a trademark ol International Business 
Mechines1 Inc. 

EARTl'i COMPUTERS -----------=----- - - 
P.O. Box 8067, Fountain Valley, CA 92728 

TELEX: 910 997 6120 EARTH FV 

(714) 964·5784 
Ask about EARTH COMPUTERS' other 
fine PC and S-100 compatible products. 
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150 A(O)=W-3*Q 
160 W=Q 
170 . NEXT 0 
180 FOR O=N TO 1 STEP -1 
190 IF A(0)<2 THEN 220 
200 A(O)=A(0)-3 
210 A(0-1)=A(0-1)+1 
220 NEXT 0 
230 NG=0 
240 ps..0 
250 PWR•1 
260 FOR OmN TO 1 STEP -1 
270 A(O)•A(O)*PWR 
280 PWR•PWR*3 
290 ON SGN(A(0))+2 GOTO 300,350,330 
300 NG=NG+1 
310 N(NG)=ABS(A(O)) 
320 GOTO 350 
330 PS=PS+1 
340 P(PS)=A(O) 
350 NEXT 0 
360 CLS 
370 PRINT "Balance the scales this way" 
380 LOCATE 14-PS,1 
390 FOR 0=1 TO PS 
400 PRINT USING "1111111111/1/1//" ;P(O) 
410 NEXT 0 
420 PRINT 
430 IF NG=0 THEN 480 
440 FOR 0=1 TO NG 
450 LOCATE 12-NG+0,18 
460 PRINT USING "llllllllllllll#";N(O) 
470 NEXT 0 
480 LOCATE 13,18 
490 COLOR 0,7 
500 PRINT USING "1111#1111111111 ";SW 
510 COLOR 7,0 
520 ·PRINT " ---------- 
530 PRINT " -------1" 

540 PRINT " All 

We have 12 weights, valued as fol lows ..• 
1 3 9 27 81 243 729 2187 6561 19683 59049 

177147 
Enter the weight to be verified ( 1 - 265720) 
? 301 

Balance the scales this way 

1 
3 

81 27 

243 301 


------l-
Ok 

Listing lb: Alternate lines with simplified /10 for BAS/Cs without the LOC.fIE 
feature. 

380 PRINT "Left side:"; 490 REM I ine deleted 
400 PRINT P(O), 500 PRINT "??";SW;"??" 
430 PRINT "Right side: "; 510 REM I ine deleted 
450 REM I ine deleted 520 REM I ine deleted 
460 PRINT N(O), 530 REM I ine deleted 
480 REM I ine deleted 540 REM I i ne de I eted 



Professional 

Image 

Board 


The new Professional Image Board is a PC 
board which allows an ordinary home video 
camera (color or black-and-white) to be 
plugged into an IBM personal computer or IBM 
compatible. Now, live, fast action scenes can be 
instantly captured in full color and frozen . The 
frozen pictures can be computer enhanced 
feature by feature and stored on a floppy or 
hard disk. The frozen pictures can also be 

transmitted to any remote computer in the 
world via modem. The Professional Image 

Board also allows you to perform cut and 
paste operations with most popular software. 

SPECIFICATIONS 
•Works with IBM PC/XT/AT or compatible 

•Capture one picture in 1/60 second from 
standard NTSC signal source (Regular video 
camera, VCR, etc., or RGB camera) 

•Shows picture on analog monitor or TV 

•Resolution 512 x 256 capable of 32K 
different colors 

•Adding text on the captured picture 

• Mixing external image with internal image in 
live mode 

•Image captured by PIB can be displayed on 
EGA monitor 

• Adapter available for European standard TV 

Inquiry 34 

1830 McCandless Dr. Milpitas CA 95035 
(408) 943-6629 
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a specified maximum number of 
weighings on a balance scale. No standard 
weights are available; the coins are to be 
weighed against each other. We are not 
allowed to add or remove coins during a 
weighing. 

The simplest version of this problem in
volves eight coins, of which one is known 
to be heavy. In only two weighings, find 
the bad coin. Trying to solve this one will 
give you a greater understanding and ap
preciation of what follows. 

Now for the big one, involving 12 coins, 
of which one is light or heavy (we don't 
know which in advance). Using three 
weighings, we are to find the bad coin and 
state whether it is light or heavy. Again, 
you are urged to give this one a try. 

Start by numbering the coins from I to 
12 for reference. Suppose we express those 
12 reference numbers in ternary. Further 

suppose that the result of each weighing 
(left pan down, right pan down, no dif
ference) could give a new ternary digit, 
so that after three weighings we are left 
with a ternary number identifying the bad 
coin. That would be too easy! 

In fact, the method we've sketched out 
does work, but it's not easy. The prepara~ 
tion is quite complicated (enter the com
puter to help out). 

Preparation Phase 
First, for each numbered coin, we need 
the ternary equivalent and the two's com
plement (also in ternary). To get the two's 
complement, subtract each digit from 2. 
(Equivalently, change each 0 to a 2, each 
2 to a 0, and leave ls unchanged.) For in
stance, coin #I is 0013, which has a two's
complement representation of 2213• Table 
I lists the ternary and two's-complement 

Table 1: In preparation for solving the counterfeit-coin problem, the coins 
are numbered in decimal, ternary, and two's-complement ternary. 
("Clockwise" coins are marked with an asterisk.) 

Decimal Ternary Two's complement 

1 ·001 221 
2 002 ·220 
3 ·010 212 
4 ·011 211 
5 ·012 210 
6 020 ·202 
7 021 ·201 
8 022 ·200 
9 100 ·122 

10 101 ·121 
11 102 ·120 
12 110 •112 

representations for all 12 coins. 
The next step is to c\a \fy each of our 

ternary and two's-complement numbers as 
either "clockwise" or "counterclockwise." 
To do so, we read a number's digits from 
left to right and note the first change of 
digits. If the change is 0 to I, I to 2, or 
2 to 0, the number is clockwise. Other
wise, it is counterclockwise. The "clocks" 
in figure 2 should clarify these directions. 
In table I, clockwise numbers are marked 
with an asterisk. 

continued 

CW CHANGES: 
0 TO 1. 1 TO 2. 2 TO 0 

CCW CHANGES: 

2 TO 1. 1 TO 2, 2 TO 0 


Figure 2: Illustration of clockwise and 
counterclockwise digit changes, for use 
in classifying numbers. A number is 
clockwise if its first digit change 
(starting at the left) is clockwise; 
otherwise, it is counterclockwise. 
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Osborne/McGraw-Hill

Computer Books 


For IBM®PC Productivi!Y 

Using dBASE Ill PLUSN 	 PC-DOS Tips &Traps 

by Edward Jones by Dick Andersen, Janice M. Gessin, 
You'll be in full command of all the Fred Warren, and Jack Rodgers 
new features oflhis powerful database Here'san invaluable collection of 
software with Jones' expertise. helpful tips and clever solutions to 
Design, create, and display adBASE troublesome traps for everyone 
Ill PLUS database; generate reports; using PC-DOS 2.1 or MS-Dos· 2.11. 
use Query files; and plug into net From initializingyour system and 
working.Apractical handbook for formatting disks, to controlling 
beginners and experienced users. peripherals and managingthe DOS 

environment, you'll find an arraySl8.95,0rder #0·07-881252-6, 516 pp. 
of tricks and secrets.7)~x9~ 

Sl6.9519rder #0-07-881194-5,218 pp. 
7;\x9r• 

Advanced WordPerfect ': The Osborne/McGraw-Hill 
Features &Techniques Guide to Using Lotus· I-2-3; 

Second Edition
by Eric Alderman and 
Lawrence J. Magid by Edward M. Baras 
The source for ambitious users. Master Lotus 1-2-3 upgrade, Release 
Providestools and concepts that you 2, with this comprehensive guide. 
can use to take advantage of macros, Provides detailed descriptions 
paragraph numbering and outlining, of worksheet, database, and 
indexing, and WordPerfect'smathe graphics functions for fundamental 
maticalcapabilities.Covers Word through advanced applications. 
Perfect integration with Lotus"l-2-3~ Includes ready-to-use models. 
dBASE lll~Sidekick~ and ProKey.N Sl8.95, Order #0·07-881230-5, 412 pp. 

7;\ x9~Sl6.95, Order #0-07-881239-9, 310 pp. 

7;\ x9~ 


+ Osborne/McGraw-Hill books are avail 
able at bookstores and computer stores 
everywhere. 
+ To order by mail, complete the coupon and 
send it to: Osborne/McGraw-Hill 

P.0. Box 400 
Hightstown, NJ 08520 

+ All orders must be prepaid and should 
include local tax. 
+ Checks, money orders, VISA and Master
Card are acceptable for payment. No postage 
or handling charges are required. 
+ Books will be shipped via UPS.Allow 
4-6 weeks for delivery. Books will not be 
delivered to post office boxes. 
This order is subject to acceptance by 
McGraw-Hill.Offer is good only in the U.S.A. 

Osborne~AcGraw+lill 
Copyright © 1986 by McGraw-Hill,lnc. 
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: CAR0 11________________ _ _ 


: 	 SIGtlATURE_________________ 

I 	QTY __QRDER ll ________PRICE ____ _ 

l 
I 
I 
I ' 
I 	Osborne/McGraw-Hill SUBTOTAL

PO Box 400, Hightstown, NJ 08520I 
: Clip and send. TAX 

1 
I 	42-Q-015-7000-1 TOTAL I 
L---------------------------~ 
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Inquiry 341 

CProgrammers! 

db_\/15TA": high-speed DBMS 

written exclusively for C 
NOW offers SQL-based query 
High-Speed data retrieval and access ... 
just two benefits of using Raima·s network 
model DBMS. db VISTA. Combine these 
design benefits WT th those of C-speed. 
portability. efficiency, and you begin to 
understand db_VISTA's real measure. 
performance. 

Says, Dave Schmitt, 
President ofLattice, Inc. 

"If you are looking for a sophisticated C 
programmer's database. db_VISTA is it. It 
lets you easily build complex databases 
with many interconnected record types. 
Raima's customer support and documen
tation is excellent. Source code availability 
and a royalty-free run-time is a big plus:· 

db_QUEAY''": new simplicity 
retains performance! 

db_OUERY. our new C-linkable. SQL
based. ad-hoc query and report writing 
facility ... provides a simple. relational view 
of db_VISTA's complex network database. 
No longer will you give up performance for 
simplicity ... combine db_QUERY with 
db_VISTA ... you have both! 

•Written in C 
•Royalty-Free 
•Source Code Available 
•Multi-user and LAN capability 
• Fast B-tree indexing method 
• 'Iransaction processing 
• Faster without Data Redundancy 
•Complete Documentation 
•Operating systems: MS-DOS, 

PC-DOS. UNIX. XENIX, SCO XENIX, 
UNOS, ULTRIX, VMS 

• C compilers: Lattice. Microsoft. IBM, 
DeSmet. Aztec. Computer Innova
tions. XENIX and UNIX 

30-day Money-Back Guarantee 

Royalty Free 
Price Schedule 

db_VISTA db_QUERY 

Single-user 
Single-user w/Source 
Multi-user 

$ 195 
$ 495 
$ 495 

$ 195 
$ 495 
$ 495 

Multi-user w/Source $ 990 $ 990 
NEW: 
VAX Multi-user $ 990 $ 990 
VAX Multi-user 
w/Source $1980 $1980 

FREE Tuchnical Support 

For60days 


Call Toll-Free Today! 
OrderLine .... 1-800-327-2462 

Information Line 1-206-828-4636 


II ~ VISA] 

~RAIM~'1 
~CORPOl"lATION 

High-Speed Programming Tools. ~ 
Designedfor Portability ~ 

3·oss-112 N.E .. Bellevue. WA 98004 USA 
(206) 828-4636 Telex: 6503018237 MCI UW 
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MATHEMATICAL RECREATIONS 

Listing 2a: BASIC program to find a single off-weight coin using a balance scale 
with no standard weights. 

10 DIM A(120,5),R(5) 
20 REM 
30 REM 
40 CLS: PRINT "Bod Coin Finder" 
50 INPUT "How many weighings ore to be al lowed (2 TO 5)";N 
60 IF N<2 OR N>5 THEN 50 
70 C=INT((3AN-3)/2) 
80 PRINT "Out of"; C; "coins, exactly 1 is bod (light or 

heavy). I• I I find it." 
90 PRINT "Numbering the coins"; 
100 FOR K=1 TO C 
110 PRINT II ;II • 

120 D=K 
130 FOR J=N TO 1 STEP -1 
140 Q=INT(D/3) 
150 A(K,J)•D-3•Q 
160 D=Q 
170 NEXT J 
180 NEXT K 
190 PRINT 
200 FOR K=1 TO C 
210 J=0 
220 J=J+1 
230 DFmA(K,J)-A(K,J+1) 
240 IF DF=0 THEN 220 
250 IF DF=-1 OR DF=2 THEN 290 
260 FOR L=1 TO N 
270 A(K,L)•2-A(K,L) 
280 NEXT L 
290 NEXT K 
300 PRINT "Pick out the bad coin number ( 1 to"; C; ")and

write it down." 
310 INPUT "Press Return to start weighing";RT$ 
320 FOR W=1 TO N 
330 CLS 
340 PRINT "Weighing f"; W 
350 CI=1 
360 FOR J•1 TO C 
370 IF A(J,W)•0 THEN LOCATE 12-((CI-1) MOD 10), 1+INT((CI

1)/10)•8: PRINT J:CI=CI+1 
380 NEXT J 
390 CI=1 
400 FOR J=1 TO C 
410 IF A(J,W)=2 THEN LOCATE 12-((CI-1) MOD 10),41+INT((CI

1)/10)•8: PRINT J:CI=CI+1 
420 NEXT J 
430 LOCATE 13, 1 
440 PRINT "--------------------------------" TAB(40)

··-------------------------------- ·· 
450 PRINT TAB(16) "I" TAB(56) "I" 
460 P~INT TAB(16) 

---------------------------------------- u
470 PRINT TAB(36);"A" 
480 LOCATE 18,1 
490 PRINT"Which side is heavier? L=left, R=right,

N=neither: "; 
500 WH$sINPUT$(1) 
510 PRINT WH$; 

520 VmINT((INSTR(1, "LINnRr" ,WH$)+1 )/2) 

530 IF V=0 THEN 480 ELSE R(W)=V-1 

540 NEXT W 

550 COIN=0 

560 FOR K=1 TO N 

570 COIN=3•COIN+R(K) 

580 NEXT K 


continued 



smARTOORK®Keeps

Getting Smarter 


Smarter Artwork 

Three years ago, Wintek engi
neers created smARTWORK to 
reduce the time and tedium of 
laying out their own printed-circuit 
boards. Thousands of engineers 
have since discovered the ease of 
use and sophistication that makes 
smARTWORK the most popular 
PCB CAD sof1ware available. And 
thanks to them, smARTWORK keeps 
getting better. 

become a part of the software, 
smARTWORK is an even better 
value. That's why we 
offer it with a thirty
day money-back 
no-nonsense 
guarantee. 

time hand-taping requires 

New smARTWORK Features 

D Silkscreen layer for component 
placement and identification 

D Text capabilities for all three 
layers 

D Selectable trace widths and 
pad shapes and sizes 

D User-definable library 
D Ground planes created with a 

single command 
D Solder-mask and padmaster 

plots generated automatically 

2" by4" section of a 10" by 16" double
sided board with silkscreen layer 

Current Versions 

HiWIRE V1 .Oro 
smARTWORK V1.2r6 

smARTWORK transforms 
your IBM PC into a PCB CAD system 

Interactive routing, continual 
design-rule checking, pad shav
ing, and production-quality 2X 
artwork have always been a part 
of smARTOORK. And now that 
many customer suggestions have 

Using an Epson or IBM dot-matrix 
printer, you can create 2X artwork and 
1X or 2X checkplo ts in a fraction of the 

D Quick printer 2X checkplots 
D Additional drivers for printers 

and plotters 
D Optional drill-tape and 

Gerber photoplotter utilities 
D AutoCAD® .DXF file output 
D Completely updated 

manual 
D 800 number for free 

technical assistance 

Camera-ready 
2X artwork from an HI or HP pen plotter 

The Smart Buy. Guaranteed. 

Still priced at $895, smARTWORK 
is proven, convenient, and fast. 
Our money-back guarantee lets 
you try smARTWORK for 30 days 
at absolutely no risk. Call toll free 
(800) 742-6809 today and put 
smARTWORK to work for you 
tomorrow. Thafs smart work. 

System Requirements 

0 IBM PC. PC Xl or PC AT with 384K 
RAM, and DOS V2.0 or later 

D IBM Color /Graphics Adapter with 
RGB color or B&W monitor 

D IBM Graphics Printer or Epson 
FX/MX/RX-series printer, and/or 

O Houston Instrument DMP-40, 41, 42, 
51 , 52. or Hewlett-Packard 7470. 
7475. 7550. 7580. 7585. 7586 pen 
plotter 

D Optional Microsoft Mouse 

Wintek Corporation 
1801 South St. 
Lafayette, IN 47904 
Telephone: (800) 742-6809 
In Indiana: (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 

"smtl.f?1"VQl'(I(,., '\A/ntek'·, end lhe Wintek IOgo o re 1eg:ste1ed tradema rks cl 

Wintek CorpotoliOn. "AutoCAO" Is o registered trodemork of Au1odosl<.. Inc. 

Eutope: INA Termtnata Ud., England. Phone: 04162·71001, Telex: 659502/ Au1lrolcr. EnlerlalnmenlAudloPl'I. Ud., Phone: (011 UJ·D4H or COOi) II M1.C/lroll:Comlcro lnformatlCG ETecnolOQta Udo.. Phone: CO.CU 22.a.56t6 
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------------------------ ------------------------
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MATHEMATICAL RECREATIONS 

590 LOCATE 18, 1 
600 PRINT STRING$(80,32)
610 LOCATE 18, 1 
620 IF COIN>C THEN COIN=INT(3AN-1-COIN) 
630 IF COIN<1 OR COIN>C THEN PRINT"Impossible! Please try 

again.": END 
640 PRINT "Coin "; COIN; "is "; 

650 D=0 

660 D=D+1 

670 DF=R(D)-R(D+1) 

680 IF DF=0 THEN 660 

690 IF DF=-1 OR DF"'2 THEN PRINT "HEAVY" ELSE PRINT "LIGHT" 

700 END 


Bod Coln Finder 

How many weighings ore to be al lowed (2 TO 5)? 5 

Out of 120 coins, exactly 1 is bad (I ight or heavy). 

I' I I find It. Numbering the coins ...................... . 


Pick out the bad coin number ( 1 to 120 ) and 

write it down. Press Return to start weighing? 


Weighing I 
14 33 43 53 23 60 70 80 

13 32 42 52 22 59 69 79 

12 31 41 51 21 58 68 78 

11 30 40 50 20 57 67 77 

10 29 39 49 19 56 66 76 

9 28 38 48 18 55 65 75 

5 27 37 47 8 54 64 74 

4 17 36 46 7 26 63 73 

3 16 35 45 6 25 62 72 

1 15 34 44 2 24 61 71 


Which side ls heavier? L•left, R'"'r ight, N=neither: R 

Listing 2b: Alternate lines with simpl~fied 110for BAS/Cs without the LOCATE 
feature. 

350 PRINT: PRINT"Left side: "; 
370 IF A(J,W)=0 THEN PRINT J; 
390 PRINT: PRINT "Right side: "; 
410 IF A(J,W)=2 THEN PRINT J; 
430 PRINT 
440 REM Line deleted 
450 REM Line deleted 
460 REM Line deleted 
470 REM Line deleted 
480 PRINT 
510 REM Line deleted 
590 PRINT 
600 REM Line deleted 
610 REM Line deleted 

The complicated preparation is over, 
and we are ready to perform some ternary 
magic. 

The Weighing-in 
For the first weighing, we place in the left 
pan every coin whose first (leftmost) digit 
is 0. In the right pan we place every coin 
whose first digit is 2. If the left pan goes 
down (is heavy), we write a 0. If the pans 
balance, we write a l. If the right pan goes 
down, we write a 2. 

The second weighing is similar, except 
we look at each coin's second digit. Into 
the left pan go the coins whose second 
digit is O; into the right pan go the coins 
whose second digit is 2. After checking 
the balance, we write down a 0 (left pan 
down), I (balanced), or 2 (right pan 
down), as before. 

For the third weighing, coins whose 
third (rightmost) digit is 0 go in the left 
pan; coins whose third digit is 2 go in the 
right pan. Write down a 0, I, or 2, as 
before. 

We have now generated a three-digit ter
nary number. We find the number in table 
I and read off the corresponding coin 
number from column I. That's our bad 
coin. If the ternary number is clockwise, 
the coin is heavy; if the ternary number 
is counterclockwise, the coin is light. 

Simple? Not at all . But the method 
works, and it can be generalized to han
dle problems allowing n weighings of 
(3"- 3)/2 coins. 

For instance, if seven weighings are 
allowed, we can find the one bad coin 
among 1092 coins. But applying the 
method manually would be virtually im
possible because of the paperwork in
volved. Which explains why you won't 
find reference to a 1092-coin problem in 
any puzzle book. 

Nevertheless, the program in listing 2 
brings computer power to the task, and it 
lets us handle any arbitrary number of 
weighings. The program sets an upper 
limit of 5 to allow simluation of a scale 
on the screen. 

To raise the limit, replace the value 5 
with a larger number in lines 10, 50, and 
60. In this case, you will also need to in
clude the alternate lines in listing 2b. 

In the program, the c_omputer asks you 
to pick out the bad coin and write down 
its number. The computer then simulates 
each weighing, asking you to tell it which 
"pan" is heavier. At the end of n 
weighings, the computer will identify the 
bad coin by number and specify whether 
it is light or heavy. 

I would appreciate hearing from readers 
who have comments on these ternary 
puzzles or can suggest other mathematical 
recreations involving alternate number 
systems. • 

328 BYTE • FEBRUARY 1987 



• •• • • • •• • • 

LISTINGS 

YOUR WAY!
- ~ It's easy. Now there are 
three ways to get source
code listings that go with 
BYTE articles-on disk, in 
print or on line. 

ORDER BYTE. 
LISTINGS ON 
DISK! 
These magnetic disks con 
ta in listings of source code 
described in the issues of 
BYTE. Disks are available 
by annual subscript ion or 
as individual orders and in 
11 popul ar disk formats. 
Order today! 

-..;. 
FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 
Call: M - F, 8:30 a.m. to 
4:30 p.m. Eastern Time 

(603-924-9281 for New 
Hampshire residents) 

For credit card 
orders only. 

ORDER BYTE 
LISTINGS IN 
PRINT! 
BYTE is now offering a 
supplement in pr in t. In 
this supplement, you can 
now get printed versions 
of all source-code listings 
that go with BYTE art icles. 

LISTINGS ON 

DISK BYTE list ings on 
disk are right for you if 
you want to compile or 
run programs quickly. 
Disks are now available 
by annual subscription as 
well as individual orders. 
BYTE offers listings in 11 
popular disk formats. 
See the order card below. 

. .. 

LISTINGS IN 
PRINT This print sup
plement contains source
code listings described in 
the issues of BYTE . See 
order card below. 

.. 

LISTINGS FROM 

BIX (BYTE Information 
Exchange) By joining 
BIX, you can download 
BYTE source-code 
listings at standard BIX 
rates. See BIX informa
tional ad listed in Reader 
Service index in this 
issue. 

• 
Annaal Ann1111I: ~\ITE Single Month Subecrtption Single Month Subscrlpdori 

IN USA: (one dlakl (13 diaksl OUTSIDE USA: (one diak) (13 diakslLISTINGS 
&% Inch: D $8.95 D $69.95 &Y. Inch: D $10.95 D $89.95 
0 	 IBM PC !Save $46.40) 0 	 IBM PC ISave $52.401• 	ON 
0 	Apple II 0 	 Apple II! 	DISK 0 	Kaypro 2 CP / M 0 	Kaypro 2 CP/ M 

D Tandy Mod 4 D Tandy Mod 4 

0 	 MS-DOS 8 Sector D Tl Professional • 0 	 MS-DOS 8 Sector D Tl Professional 

: 
3% Inch: D $9.95 D $79.95 3% inch: D $11.95 D $99.95 

D Apple Macintosh ISave $49.401 D Apple Macintosh 	 ISave $55.401 

0 	 Atari ST 0 	 Atari ST 

D Amiga D Amiga 

0 	 HP 150 0 	 HP 150 

a inch: D $11.95 D $99.95a inch: D $9.95 D $79.95 

0 	 CP/M ISave $55.40I• 0 	 CP/M ISave $49.401 

Please sand ma single disks in 
• 	 the format checked above for 

the foUowing 1988 Issues: Address--- - - ------------------

• 	 D January D August City _____________ St.ate ____ Zip ____ 
D 	February D September 

County or Parish _ ________ Country ________ _D March D October 


D Apri l D November 
 D Check enclosed D MasterCard 0 VISA 
D May D December 

Credit Card ______ _ ________________0 	June 0 IBM PC Issue 

D July 	 Exp. Date ___ Signature __________ Date _____ 

D 	U.S. Funds enclosed Ill ordering from outside the U.S. please remit in U.S. funds 
drawn on a U.S. bank. Thank you.I 

FEBRUARY 
T 	 •••••• • ••••••••• •• .....••.••....... .. ········ ~· · ·
· · ~ 

The print listings come in the listings supplements ~\ITE 
one convenient package. are quarterly. Sign up now

LISTINGS The first issue of the for an annual subscript ion 
listings supplement in and avoid the need to :

• 	
IN 

cludes listings for the first order every quarter. 
: PRINT half of 1986. Thereafter, 

• 	 IN USA: 
Name-----------------------~ 

D January through June 1986 for Address ________________________ 
only $8.95. 

D July through September 1986 City ___________ __ State ____ Zip ____
• 	 for only $6.95. 

D October through December County or Parish _________ Country _________ 
1986 !available in November) 
for only 	$6.95. 


D Check enclosed D MasterCard 0 VISA 
D 1986 Annual Subscription for 
only $18.00 !Save $4.85). 

Credit Card _______________________ 
• 	 OUTSIDE USA: 

D January through June for on ly Exp. Date ___ Signature __________ Date _____ 
$9.95. 


D June through September for 

D U.S. Funds enclosed Ill ordering from outside the U.S. please re mit in U.S. fundsonly $7.95. 


drawn on a U.S. bank. Thank you. I 
D October through December for 

only $7.95. 


D 1986 Annual Subscription for 
only $21.00 !Save $4.85). FEBRUARY 
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LISTINGS 

YOUR WAY! 

It's easy. Now there are 
three ways to get source
code listings that go with 
BYTE articles-on disk, in 
print or on line. 

LISTINGS ON 

DISK BYTE listings on 
disk are right for you if 
you want to compile or 
run programs quickly. 
Disks are now available 
by annual subscription as 
well as individual orders. 
BYTE offers listings in 11 
popular disk formats. 
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CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 

Tight Squeeze for Tiny Turbo 
Dear Jerry, 

I recently purchased an Orchid Tiny 
Turbo after noting your remarks about Or
chid Technology. The Tiny Turbo and a 
20-megabyte HardCard gave my Compaq 
portable the facelift it needed. 

A few comments on the Tiny Turbo. 
Documentation for the installation in a PC 
is okay, but it is almost nonexistent for 
Compaqs. Slot configuration and pro
cessor location on the portable make in
stallation of the unit akin to putting IO 
ounces of turbo in a 9-ounce can. I even 
scored the connector ribbon during instal
lation as a result of the extremely tight fit. 

The Tiny Turbo works as advertised. I'm 
very happy with the performance, but very 
distressed about the installation. Knowing 
this, I would probably not buy it again. 

Steve Boesch 
Mountain Home, JD 

Hadn't tried an Orchid product with a 
Compaq; I'm not surprised it was a tight 
fit, and, indeed, I'm amazed you could do 
it at all. I7zanks for writing.-Jerry 

Henry's Inspiration 
Dear Jerry, 

Your description of Little Computer 
People (November 1986), and the BYTE 
staff's treatment of Henry, made me think 
of a short story that might well have been 
the inspiration for this program. 

It was published in a large book of short 
stories called Alfred Hitchcock's Ghostly 
Gal/e1)'. It involved two people who take 
a job housesitting for a man who is going 
out of town for a few weeks. Before leav
ing, he warns them to stay away from a 
mysterious covered birdcage in his room. 

However, the housesitters became 
curious and find inside the birdcage a 
scene much like the one described: a small 
house like a doll's house, with a news
paper on the front porch written in an 
unintelligible language. There also seems 
to be someone living in the house. 

For some reason, much like the BYTE 
staff, the housesitters eventually begin 
treating the residents of the house in an 
unkind way. Eventually they move out, I 
think to be replaced by some noisy and 
messy tenants. The man who owns the 
house eventually returns and becomes 
angry at the housesitters; the tenants of the 
doll's house in the birdcage, he says, are 

"The Little People" who brought him 
good luck, and whom he had spent many 
years convincing to live in the house. 

Since the book was widely available at 
a time and targeted for an age group that 
would have exposed it to many of the peo
ple who are now programmers, I wonder 
whether this story had some direct or in
direct influence on the creation of the pro
gram? In any case, it was a very good 
short story. 

Eric Roskos 
Bellevue, WA 

I7zat 's a famous story, and I've been 
trying to remember who wrote it; either 
Robert Bloch or Ted Sturgeon, I'm sure. 

As I recall, the newspaper was in 
English, but the headlines were unintelli
gible. "Fotspath Marches on Feswick," or 
something. Alas, my Little Computer Peo
ple don't do anything so interesting. Jn 
fact, we've tunzed them off . . .-Jerry 

Double Rainbow 
Dear Jerry, 

In your discussion of NEC's V20 chip 
(June 1986), which enables PCs to run 
CP/M as well as the conventional MS
DOS, you mention that replacing the 8088 
with the V20 doesn't work with "partial 
clones" like the DEC Rainbow. I'm sure 
that's true, but, of course, the DEC Rain
bow comes equipped with both the 8088 
and the Z80, and so it happily runs both 
MS-DOS and CP/M. 

Thanks for the tip about the Workman 
and Associates catalog. Having access to 
both CP/M and MS-DOS is a good deal. 

Robert Leopold 
Livingston, NJ 

Right; l'dforgotten that. I71e Rainbow 
had the potential to be quite a machine 
in its day, but DEC determined on a 
marketing philosophy that utterly doomed 
it. From what I hear, they didn't really 
learn their lesson, either. 

Barry Workman assures me that CPIM 
is not at all dead. For that matter, I'm 
writing this on a 'Z80 CP/M 2.2 machine. 
-Jerry 

OS-9 
Dear Jerry, 

I was surprised to read in your usually 
civil column that BIX has an OS-9 con
ference moderated by a fanatic determined 

to tell you more than he knows about the 
operating system. I have not had the 
pleasure of meeting Jim Omura in person, 
but judging by his postings to USENET's 
net.micro, 6809, net.micro.68k, and 
mod.os.os9, he appears to be reasonably 
knowledgeable. 

Concerning the price of OS-9 for the 
Atari ST, it is not Microware that deter
mines the price, but TLM Systems, the 
company that did the port and that is sell
ing it. Ifmessages on CompuServe's OS-9 
SIG are to be believed, Microware thinks 
TLM is charging too much, too. So do I, 
but I don't have much control over things 
of that sort. 

James Jones 
Hi?st Des Moines, IA 

I've already apologized to Jim Omura; 
my remark was intended to be funny, but 
it was a bit heavy-handed. Omura is an 
enthusiast and will tell you a lot ... 

When OS-9 licensing fees get some
where reasonable, we may see it more 
widespread.-Jerry 

Spreadsheet for Sundog 
Dear Jerry, 

In the May 1986 BYTE, you said: "I 
swear I was tempted to set up a SuperCalc 
spreadsheet on Big Kat and record the 
Sundog information on that, until sanity 
prevailed." I guess I am insane, because 
I did just that on Appleworks. It was easier 
to read than my handwritten notes. 

By the way, I was one of the beta testers 
for Universe II (Apple version). On the 
Apple, it uses the mouse and the Apple 
?ascal 1.3 desktop library. It's a little slow 
and there are a lot of disk accesses, but 
it looks nice, and the game plays well. 

Harry Erwin 
Shelton, CT 

I've got Universe JI for the Atari ST and 
I've been afraid to play it; I fear I may 
become addicted, and I'm out oftime just 
now. I also have an IBM PC copy. 
Universe I on the PC almost drove me 
crazy until I discovered the trick of using 
SuperKey to create a whole bunch of 
macros; then I could set up my travel 
orders and go out for coffee while the 
machine flew me around. 

I may yet do a spreadsheet for Sundog. 
Incidentally, there are some really nifty 
Sundog tips on B!X.-Jerry • 
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• FORTRON CORPORATION Information & CA Res. (415] 490-8171 
3225 Seldon Court Technical Support (41 SJ 490-8403 
Fremont CA 94538 Orders Only fSOO) 821-9771 

FORTRON PRESENTS 

THE DEPENDABLE ONES 


While some power supply importers 
reduce their selling prices by using 
cheaper and fewer materials. we at 
Fortran do not jeopardize our discrim
inating customer's faith in our standards 
of quality by such compromises. 

Here are some visible differences Fortran 
uses: 
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The Best of BIX is a look at a few of the thousands of messages 
posted on BIX each month. Excerpts this month are taken from the 
Amiga, Atari ST, IBM PC, Telecomm.Tech, Apple, Macintosh, BASIC, 
C.Language, and Pascal conferences. For more information on joining 
BIX, turn to the advertisement on page 306. 

AMIGA 
Both discussions in the Amiga window feature software. In the first, low
level control of the parallel port is the subject of debate. In the second, 
the ever-popular question of implementing data structures in assembler 
is addressed. 

PARALLEL TIMING 

amigo/tech.talk f749, from cllrokis (Christopher 
Llrokis), Sun Nov 2 12:49:23 1986. 

Hello. I om interfacing some stuff to the porol lel port 
and I find that I hove problems reading information 
using the ROM kernel routines. I currently hove on ADC 
hooked up . As I understand it, my device is supposed to 
generate ACK and the Amigo wi I I respond with DROY . I 
find that I get DROY pulses at any old time ofter I 
give my ACK. What is the scoop here? Does anyone know? 
Is it due to the multitasking? 

I would also like to know if you con set the bits 
POUT, BUSY, and INT. I see a routine to read their 
status, but it would also be nice to set them. 
Thanks, Chris. 

amigo/tech.talk f752, from jdow (Joanne Dow), Mon Nov 
3 00:37:56 1986. A comment to message 749. 

On INPUT from the peripheral device to the Amigo, pin 
10 acts as DROY and pin 1 acts as ACK . That is, you 
signal pin 1 and read pin 10 for the handshake return . 
You must open the porol lel port in your program for 
output before this hos a prayer of working, as you're 
likely set up in printer device mode, output. And unti I 
you issue the turnaround by opening the port for write, 
you con forget about using it for input mode. <@_@> 

amigo/tech.talk f756, from clirokis, Mon Nov 3 
19:52:32 1986. A comment to message 752. 

What you ore tel ling me sounds I ike it is the total 
opposite of what I read . Open the port for write? I 
wont to read data . Does the Amigo look for a pulse on 
pin 1? ACK is attached to the F input of the 6522 VIA. 
This input is used to interrupt. I assume that the 
driver is meant to respond to that . I om confused? 
Chris 

amigo/tech.talk f757, from jdow, Mon Nov 3 22:18:48 
1986. A comment to message 756. 

The pin functions ore labeled for a standard Centronics 
porol lei port write-only function . The ACK and DROY 
functions reverse for a read. You must open the 
porol lel port for a read from your device. Then the 
pin functions should be reversed by control software 
for the port. It sounds I ike you ore trying to short
circuit the OS for this function. This likely hos left 
DROY in a low-impedance driver mode and ACK in a high
impedonce receive mode. As you ore trying to drive DROY 
and monitor ACK, your circuit would not work . 

This would lead to stray pulses on ACK and 
strangeness on DROY. DROY might do funny things as the 
serial port functions. <A_A> 

amigo/tech.talk f760, from Ioars (Deon Krlel Ioars), Wed 
Nov 5 08 :28: 10 1986. A comment to message 756. 

Don't even open the poral lel port. It's just too much 
trouble! Go right to the 8250's. Specificol ly, address 
0xBFE101. Al I you do is hook up the A/D and this 
function: 

#include <exec/types.h> 
#include <exec/tosks.h> 

extern APTR MemPtr; /*Pointer to start of Al located 
Memory*/ 

extern int CurMem; /* Size of Al located Memory*/ 

Get_Por _Doto() 
l 

register int x,Smox; 
register short o,b; 
register unsigned char *Inptr; 
register unsigned char *Mptr; 

Inptr=0xBFE101; /*Look in Hardware Manual under 
CIAA 

Address Mop */ 

Mptr=MemPtr; /* Assign to Start of Al located 
Memory */ 

Disable(); 
Smox=CurMem; /*Memory Size*/ 
for(x=0 ;x<Smox ;x++) 
l 

*Mptr=*lnptr; 

for(o=0;o<b;o++,o--,o++); /*Wasting Time 


++Mpt r; 

! 

Enable(); 

And that· s it! 

amigo/tech.talk f759, from clirokis, Tue Nov 4 
18:43 : 16 1986. A comment to message 757 . 

Excuse my denseness . I om sti 11 confused. Thank you for 
your patience . 1) I open the porol le l port for read. 2) 
I pulse the ACK I ine low when my data is ready to be 
read. 3) I await Amigo response on DROY. You suggest: 
1) Open the para I lei port for read . 2) Pulse DROY low 
when data is ready to be read. 3) Wait for 
acknowledgment on ACK . If this is true, then the 
hardware manual speaks falsely in its timing diagrams. 

Chris 

amigo/tech.talk f765, from jdow, Thu Nov 6 21:49:30 
1986. A comment to message 759. 

When the Amigo is writing, the Am ig o pulses DROY . Then 
the peripheral pulses ACK . When you open the port for 
read, then the peripheral should signal ACK from the 
peripheral and the Amigo should reply on DROY . This 
wil I not be set up unless you use the AmigoDOS open for 
read. (It shou Id be then; that port is the one Car I 
sa·ssenroth is using for MAS-20 disk.)<@_@> 

amigo/tech.talk f767, from cllrokls, Sun Nov 
11:15 : 54 1986 . A comment to message 765 . 

Hello again. I hove been experimenting. During the lost 
week I hove read some conflicting data. I now believe I 
hove it right . In the programs I hove been using, I 
hove always opened the porol lel port using the proper 
co I Is, based on C and the chapter in the RKM on 
para I I e I port. Once opening the para I I e I port and 
trying to do reads I find that the data in the hardware 
monuo I is correct. The object to be read must generate 

cominued 
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a low pulse on ACK to tel I the Amigo it is ready to 
transfer data. The Amigo responds on DROY. Although 
this does work, there ore scme random pulses generated 
on DROY also; this I con see on a scope. It seems that 
the Amigo does reads, or at least tries to do something 
with the data direction register associated with the 
porol lel port. Why do I believe al I this? I hove tried 
to do the reverse (i.e., pulse DROY and look at ACK). 
This did not work for me . I also find it unusual that 
anyone should suggest this. According to the hardware 
manual, the ACK pin is attached to the F input of the 
6526 chip. This is the input that wi I I FLAG the 
interrupt flog in interrupt/mask register of the 6526. 
This may be set to do a hardware Interrupt, if desired. 
I believe that this is how the kernel uses the flog. 
The DROY is said to be attached to the PC on the some 
chip . This goes low ofter any port 8, which is the 
para! lei 
it, this 
either of 
goes the 
is set up 

So, I 
on DROY. 
v1.1 DOS. 
software 

Chris 

port access, either read or write. As I read 
is only on output, not on input, so, unless 
these pins is tied to something else that 

reverse direction internally, then the system 
only for DROY out and ACK in . 

st i 11 don't know why I get other random pu Ises 
I assume it hos to do with the driver under 

I guess I wait for v1 . 2 since I om not a 
jock. Does what I hove stated make sense? 

amigo/tech.talk #769, from jdow, Mon Nov 10 03:11:53 
1986. A comment to message 767. 

Ah, 1. 1 is the problem indeed . I bet that the times it 
pulses ore when the serial port is in use. They 
interact under 1.1. This is fixed under 1.2 and is why 
Redmond's para I lei-port-driven MAS-20 is not yet in 
release. As soon as 1 . 2 is pub I ic, look for that drive 
to appear. <@_@> 

amigo/tech.talk #766, from jdow, Thu Nov 6 21:50:17 
1986. A comment to message 760. 

And if you do that, there ore NO GUARANTEES that your 
code wi 11 work on future machines. If that is no 
problem, fire away! <@_@> 

amigo/tech.talk f771, from thollowoy (Tim Hol lowoy), assuming that o0 points to your timer request. KenSot Nov 22 14:43:22 1986. A comment to message 760. 

And it wi 11 serve you right if 
different address in the Amigo 500 
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[Editor's note: References in this section to Amiga DOS use 
version 1.1. Version 1.2, which corrects many of the 
problems mentioned, has since been released.] 

110 REQUEST STRUCTURES IN ASSEMBLER 

omigo/omigo68000 f88, from cheoth (Chari ie Heath, 
MlcroSmlths Inc.). Sun Oct 12 23:43:42 1986. 

How do you reference the substructure fields in 
assembler? For instance, for a C statement I ike 

tr->tr time.tv_secs = 1; 

What is the equivalent assembler statement? The 
statement 

move. I #1,TV_SECS(A0) 

creates only the substructure offset (in this case, 0 
instead of 32). 

Thanks- ... cheoth 

omlgo/omlgo68000 f90, from ksolmon (Ken Salmon), Mon 

Oct 13 01:34 : 31 1986. A comment to message 88. 


Chor( ie, having already covered this ground using the 
timer in assembler, here goes: 

The devices/timer . i Include file shows 

STRUCTURE TIMEREQUEST,IO_SIZE 

STRUCT IOTV_TIME,TV_SIZE 

LABEL IOTV_SIZE 


The second argument of the STRUCTURE macro (as in 
exec/types. i) gives on initial offset . In this case, 
IO_SIZE is the size of the 1/0 structure from 
exec/io. i. The STRUCT ofter TIMEREQUEST defines on 
occurrence of TIMEVAL. So, you calculate the proper 
offset at assembly time I ike this: 

move. I #1,IOTV_TIME+TV_SECS(o0) 

omlgo/omlgo68000 f91, from cheoth, Mon Oct 13 01:39:05
the port is at a 1986. A comment to message 90.
and 2500 machines . 

Thanks to yo . Was that intuition, brute force, luck, 
or exomp Ie? 
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amlga/amlga68000 f92, from ksalman, Mon Oct 13 01:41:47 It really turns out to be quite simple : 
1986. A comment to message 91. 

In my case, that was just having been there before, and 
spending some time staring at the Include files. So, I 
know from practical experience that it works . Ken 

amlga/amlga68000 f93, from cheath, Mon Oct 13 01:47:36 
1986 . A comment to message 92 . 

stared, too, and didn't see anything obvious. Guess 
I'm not familiar with the structure definitions in 
Metacomco format - are they documented anywhere? Also, 
is there any relationship between the structure names 
in the ". h" f i I es and the offsets in " . i " f i I es? 

amlga/amlga68000 f94, from jdow, Mon Oct 13 01:51:39 
1986. A comment to message 93. 

Yes, indeedy. Count out the bytes offset from beginning 
of the structure. They SHOULD be the same. I remember 
trying it some longish time ago last year just after 
getting the assembler and C compiler and trying to 
fathom fonts. <A A> 

amiga/amlga68000 f95, from ksalmon, Mon Oct 13 01:56:14 
1986. A comment to message 93 . 

I figured it out awhile ago by just sitting down with 
the macro definitions in exec/types . i and seeing how 
they were used in other Include files. Those macros 
aren't commented, but they are pretty simple. Most of 
the field names with . i structures have the same names 
as the . h fields, with a 3-character prefix (structure 
initials and_) . But there's a lot of inconsistency, 
and the cases don't always match. It generally means 
you have to study each one individually to get the 
right name . I usually use a hard-copy I isting of the 
.h version side by side with the . i version in RKM 1 & 
2 (boy , I sure wish they had left al I the Include files 
together I ike in the old RKM, instead of splitting 
across volumes). Ken 

amlga/amlga68000 f96, from ksalmon, Mon Oct 13 01:58:28 
1986. A comment to message g4 . 

I started out counting byte offsets just to assure 
myself everything was in order. Then I realized it's a 
*lot* simpler just to compare the .hand .i versions 
side by side. Things fol I into place much quicker that 
way. Ken 

amlga/amiga68000 f98, from cheath, Mon Oct 13 02:03:39 
1986. A comment to message 95. 

I'd figured out the xx_ stuff, but not the substructure 
offsets; the names for substructures don't seem to have 
any relation to the ".h" equivalents. Am I missing 
something? 

amlga/amlga68000 f99, from jdow, Mon Oct 13 02:08:39 
1986. A comment to message 98. 

They seemed to with the fonts stuff. It took some 
serious digging 'ti I I got the flavor of how the 
cumulative offsets worked in there. Then I seem to have 
clicked a translator in my head for the assembly 
STRUCTURE declarations comparing to C "struct" 
declarations. Once that worked, it was obvious. Now, 
the reason I am a wizardess and not a guruess is I can 
work the magic but not adequate·ly explain it . <SIGH> 

Remember to note exactly what size an object in a C 
language declaration really Is. Many times, you find a 
structure inc Iuded in fu I I rather than as a pointer in 
a C declaration. Then, the offsets simply add. 
Otherwise, if only a pointer is included, the offset 
simply adds four bytes. I seem to remember that there 
was a different name for assembly pointers, sizes, and 
actual objects. Had to do with the pref ix, I think. --
so long ago. I'm getting old and forgetting stuff only 
a year old already! <A_A> 

A STRUCTURE macro defines a new structure, just I ike 
a struct in C; if the second parameter is non-zero, it 
defines the size of what would be the first embedded 
substructure. The symbol SOFFSET is used to keep a 
running offset for locations within the structure. 

A STRUCT macro defines an occurrence of some other 
structure, as a substructure to the current STRUCTURE. 
The first argument is equated to the substructure name, 
then SOFFSET is advanced by the amount of the second 
argument (mostly, this wi 11 be xx_SIZEOF, but sometimes 
they foo I you and use Iowercase). 

BYTE, UBYTE, WORD, UWORD, APTR, BPTR, and the rest 
simply equate the first argument (actually the only 
one) as a label, to the current SOFFSET, then advance 
it by the appropriate number of bytes. 

LABEL is generally used at the end of a STRUCTURE 
I ist, to assign a label to the current value of 
SOFFSET. That label is the one used in other STRUCT 
occurrences, to "reserve space" for that many bytes in 
the SOFFSET counter. 

It really isn't necessary to add up the offsets in 
your head. Just use those symbols and let the 
assembler worry about it. The key thing is to remember 
that a STRUCT is just I ike a subordinate struct in C. 
I understand the complaint that there is not always a 
one-to-one match with the actual names used in the C 
header files. That's why I recommend a side-by-side 
comparison. Works every time or your money cheerfully 
refunded. Ken 

ATARI ST 
The questions in the Atari section this month are all solved using the 
tools within C. In the first, the problem is C; or more specifically, the 
way C handles (or doesn't handle) data structures. In the second, the 
details of high-speed, low-level control of the MIDI port are discussed. 

STRUCTURES IN C 

atarl .st/c. language f384, from cmarrlott (Chris 
Marriott), Fri Oct 24 07:39:11 1986. 

There seems to be a bug in code generation with the 
Megamax C compiler. Recently, I've written a routine to 
print disk directories, which uses the fol lowing 
structure for a disk transfer address block: 

struct l 
char svstemf201: 
unsigneef char attribute; 
unsigned int time; 
unsigned int date; 
long size; 
char name[13]; 
dta; 

The problem is that al I the information is getting 
passed into the structure OK, *except* that references 
to the characters at the start of the structure are out 
by one, for example, to get at the attribute byte, I 
cannot use dta.attribute, I have to say dta.system[21], 
which *Should• refer to the first byte of the time 
field. The time and al I later fields are OK, though, so 
it seems I ike Megamax is referencing al I the character 
offsets as one too great. 

Can anybody see if I'm missing something here, 
because this looks I ike a bug to me. +++Chris M +++ 

atarl .st/c.language f385, from comeau (Greg Comeau), 
Fri Oct 24 08:30:16 1986. A comment to message 384. 

continued 
amlga/amlga68000 f101, from ksalmon, Mon Oct 13 
02:22:15 1986. A comment to message 99. 
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Try changing "unsigned char" to just plain "char" . Of 
course, this may require that you change some of your 
logic also. Or ore you saying that the system also 
starts at system[l] and not system[0]? 

otorl.st/c.longuoge #386, from sprung (Ron Sprunger), 
Fri Oct 24 12:06:37 1986. A comment to message 384. 

Your system variable is one too short - use bytes 0 
through 20. 

otorl.st/c.longuoge #387, from mmol lett (Mork E. 
Mallett), Fri Oct 24 13:40:48 1986. A comment to 
message 386. 

Right. Just to be more explicit, dto.system[21] 
accesses TWO post the end of the system element, since 
declaring system[20] defines the array from 0 to 19. 
mm

otorl.st/c.longuoge #388, from jlm_kent (Jim Kent, 
Dancing Flame), Fri Oct 24 15:20:27 1986. A comment to 
message 387. 

Also, many compilers wi I I pod structure elements 
(especiol ly ints) to be on even (WORD) addresses. This 
isn't a bug but in fact makes the 68000 go foster. 

otorl .st/c. language #389, from sprung, Fri Oct 24 
15:31:43 1986. A comment to message 388. 

It may not be a bug, but it sure cou Id fou I up some re
mopp ing that the less-disciplined of us (read sprung) 
do occosionol ly. 

otorl .st/c. language #390, from comeou, Fri Oct 24 
22:33:09 1986. A comment to message 388. 

Even further ... some wi 11 align the beginning of the 
structure itself on a word (or some multiple thereof) 
boundary. 

otorl.st/c.longuoge #391, from sprung, Sot Oct 25 
02:24:39 1986. A comment to message 390. 

That cou Id be interesting if you al locate a bunch of 
them in sequence and try to access them absolutely as 
on array. 

otorl.st/c. language #392, from jim_kent, Sot Oct 25 
03:50:20 1986. A comment to message 391. 

Oh, but the some compilers wi II most I ikely pod the 
length of the array (the returned value of the sizeof() 
compile-time function) to be even as wel I . 

otorl .st/c. longuoge #393, from heller (Robert Heller), 
Sot Oct 25 12:58:41 1986. A comment to message 388. 

It is also REQUIRED in the 68000 - you can't fetch a 
word or long from on "odd" address - causes on 
alignment error trap (exception #3: Address Error). 
So ... mol loc and friends on a 68000 system should (hod 
better!) return even addresses, and C compilers 
generally always give on even number for sizeof (some 
struct type) and wi 11 pod structure elements in structs 
to make ints and f loots come out on even offsets. It 
is generol ly considered a compiler bug if the compiler 
wi 11 let you declare something I ike 

struct x I char nome[33]; int z ;I ; 

and really only reserve 33 bytes for field name. Most 
proper C compilers wi I I actually pretend that you said 

struct x I char nome[34]; int z:I ; 

(The some wi 11 (should?) happen for Pascal and Modulo 
record types.) Note that this is a sticky portobi I ity 
problem, but only if you need to transfer data pocked 
into binary fl les (i.e., ARC fl les - the MS-DOS version 
does fwrite/freod with on odd-sized struct - the 
headers in ARC files ore 29 bytes! Of course, the 
(long) ints ore byte-swapped, too (low byte first, the 
68000 wonts high byte first ... ). Robert 

otori . st/c.longuoge #394, from jlm_kent, Sot Oct 25 
13:33:12 1986. A comment to message 393. 

Actuol ly, I believe the Green Hills compiler wi II let 
you start on int on on odd address, and then fetch it a 
byte at a time. Maybe I'm wrong, I didn't look at the 
assembly, but there were things I thought would cause 
on exception #3 in some early Amigo !FF routines that 
didn't when compiled under Green Hi I ls or Lattice, but 
certainly did under Aztec. 

WW-LEVEL READING OF SERIAL PORTS 

atorl.st/c.language #401, from hsoroka (Howard Soroka), 
Sun Oct 26 02 :06:55 1986 . 

I need to read the MIDI-in port of the ST VERY QUICKLY! 
The B!OS/XB!OS col Is to read and write these ports seem 
to work OK, but they're extremely slow, or so I think. 
I soy this because my attempts to read and store data 
dumps from various Yamaha MIDI devices only work if the 
devices ore sending very smol l dumps (< 255 chars). It 
seems that, with more information coming in, a buffer 
is being overrun in the ST, as the BIOS read col ls 
don't empty it out fast enough. This poor little buffer 
is being blasted with BK or 9K bytes at maximum speed 
(31 .25 Kboud is the MIDI rote; pretty snappy). 

The solution (I suspect) is to read the ports in on 
assembly routine col led from C (MWC, of course). Why 
then does the system politely BUS-ERROR every time I 
try to read from 0xff fc04 or 0xf ffc06 (the MIDI ACIA 
ports)? Some thing with the other ACIA (at 0xfffc00 and 
0xfffc02) . I think it's a bus error anyway (2 cherry 
bombs, non-fatal). For now, I'd be happy to just read 
one byte, let alone the whole mess . I know some may 
think this question belongs in the MIDI deportment, but 
it's reol ly a question about ST internals more than 
MIDI i tse If. 

Here's the code I use (from MWC). I also tried 
setting the status register to 0x2700, but that mode no 
difference. This code does work consistently with any 
address between 0x1000 and the top of RAM, but how on 
earth do you read a device port at a low level? The 
BIOS appears to do the some kind of thing as I'm trying 
(according to the Abacus books). Why does it work for 
the BIOS and not for me? HELP! 

.shri 


. globl otest_ otest : 

Ii nk 06, $0x0 

c Ir. I d0 

moveo. I 0x8(o6), o0 

move.b 0(o0), d0 

unlk 06 

rts 


The variable passed in on the stock is the address we 

wont to read, of course, using o0 to do so . ARRGGGHH. 

MFFTTSSFFTT ... BZZZZTT. BZTZTZTZ. 

(Sound of programmer imploding, much gore, tears shed, 

etc.) 

Beggingly, 

howord 


otorl.st/c.longuoge #407, from jlm_kent, Sun Oct 26 
15:01:09 1986. A comment to message 401. 

Looks real simple to me, Howard; you just need to poss 
the address of your routine to the OS to execute in 
supervisor state with a Super col I. It's in osbind.h 
somewhere ... 

otorl .st/c. longuoge #408, from jtlttsler (Jim 
Tlttsler), Sun Oct 26 16:31:51 1986. A comment to 
message 401. 

The MIDI input is being received by on interrupt 
service routine and stored in a smol I circular buffer 
by the BIOS. If your program cannot toke it out of the 
buffer fast enough to keep it from overflowing, I think 
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there are a couple of better solutions than directly 
reading the UART at task time. 1) Increase the size of 
the buffer. XBIOS cal I 14 (iorec) returns a pointer to 
a structure that contains a pointer to the buffer to be 
used, as wel I as the size of the buffer (and other 
things). 2) Write your own interrupt service routine to 
buffer the bytes at interrupt time . XBIOS cal I 34 
(kbdvbase) gives you a pointer to a structure that 
includes a pointer to the MIDI input interrupt service 
routine that wi II be entered with the MIDI byte in 
D0.b. 

atar I .st/c. language #410, from tjeffrles (Tom 
Jeffries), Tue Oct 28 04:33:42 1986. A comment to 
message 401. 

If I remember correctly, you can change the size and/or 
location of the MIDI buffer without having to write 
your own routine with one of the XBIOS routines. If you 
do want to read the port directly, jim_kent is correct 
that you need to be in supervisor mode to read those 
memory locations . Supexec() in the XBIOS is another 
function to get you in that mode. I'm curious about 
details of the data loss you ore experiencing. I've hit 
the MIDI-in pretty hard and have stil I been able to get 
everything out with Bconstat() . What are you reading, 
patch data? And do you miss chunks of bytes or a bit 
here and there? 

atarl .st/c. language #411, from hsoroka, Tue Oct 28 
12:03:21 1986. A comment to message 410 . 

Jtittsler suggested a couple things, one of which was 
manipulating the size and location of the MIDI buffer 
with XBIOS function 14 (iorec) . Jim_kent mentioned the 
Super() cal I for reading the port directly from 
assembly language . You're all correct. All of your (the 
three of you collectively) suggestions work! 

The most robust approach, however, is definite I y to 
change the size of the buffer (why go low-level when 
it's not necessary?). This worked the first time. I 
simply declare a large global array of chars in my 
program and, using iorec(2) to find the address of the 
MIDI buffer, I replace the contents of that iorec 
struct with the relevant information of my own. I flush 
out the "real" MIDI buffer before doing this, although 
I'm not sure that that's necessary. When I'm through, I 
replace the old buffer's iorec using a struct 
assignment, but this requires the Super() cal I, as the 
iorec I ives in protected memory (I think . Am I right 
about this, guys?). 

This works I ike a champ, and no assembler required. 
Many thanks to you folks for your kind help; you've 
improved the qua Ii ty of Ii fe on Earth. 

As for the actual MIDI data, I was trying to store 
data dumps from a DX-7, RX-11, and QX-7 sequencer. 
Since al I MIDI system-exclusive messages end with EOX 
(0xf7), my code waits for that character to terminate 
its read loop. The RX-11, for example, blasts out about 
BK bytes at maximum speed when told to dump. The MIDI 
buffer being circular, al I that data just kept 
overwriting the buffer (which I think is only 128 
bytes) so often that the 0xf7 just got lost along with 
loads of other stuff. In addition to not gathering the 
correct data, my program would usually hang, because it 
never found an 0xf7 anywhere. The f7 was probably 
somewhere in the buffer, but lost between the head and 
tai I pointers, and therefore never recovered. I was 
Ios i ng who I e chunks of many bytes, in answer to your 
question, not merely a bit or two here and there. 

Ugh, what a mess. However, al I is hunky-dory now. 
Have you had success using the BIOS/XBIOS cal Is for 
large data dumps without changing the buffer? If so, 
I'd love to know how . Thanks . .. 
howard 

atarl .st/c.language #412, from dsmal I (David Smal I), 
Tue Oct 28 16:47:54 1986. A comment to message 411. 

I had to increase the buffer size in the MacCart as 
we! I to handle input blocks of 5120 bytes (decimal) 
coming in at 9600 baud, so I believe that MIDI might 
drop bytes at 31 Kbaud. 

atarl .st/c. language #413, from tjeffrles, Wed Oct 29 
03:44:48 1986. A comment to message 411. 

Howard, I wrote a patch editor for the Casio CZ series 
(CZ PATCH, published by Dr. T's Music Software) that 
just grabs the sys ex data as it comes in and sticks in 
my own buffer area, so I didn't have to rely on the 
ST's buffer at al I . Easier than changing the buffer, 
but then, I always know how many bytes ore coming in. 
Actually, I've been qui"te pleased with what I've seen 
of the XBIOS MIDI ca I Is. I'd sort of expected to have 
to write my own low-level stuff but Atari's stuff has 
been robust enough (as long as I didn't rely on the 
size of their buffer) that I haven't had to. I've had a 
lot more trouble wi th different Casias 
operating/responding at different speeds than I've had 
with the ST. 
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EIX 
otorl.st/c. language f418, from ]tlttsler, Wed Oct 29 
22:53:44 1986. A comment to message 413 . ;Save flogs to be returned 

The only word of warning about the MIDI OUTPUT routines 
provided in the standard TOS is that it's done by 
pol'ling the UART rather than by interrupts . This hos 
the advantage that you con know within a character time 
when that byte is being sent, and the disadvantage that 
if the UART is busy outputting the lost character, you 
wi 11 wait for it (so, in some oppl icotions you might 
wont to check the output status before col I ing the 
output function) . Just a "user note." 

otorl . st/c.longuoge f419, from dsmol 1, Thu Oct 30 
02:49:30 1986 . A comment to message 418 . 

Also, look out for the IPL=7 bug . If you kick up the 
IPL when data is coming in, you con get i nto a deadlock 
situation with the MFP and UART. Essentially, the UART 
get s 2 char s in the non-services t i me (wh i le IPL=7). 
The IPL is then restored . MFP processes first 
interrupt . However, 2nd character is never "seen" by 
MFP because the UART holds the IRQ I i ne low (asking for 
serv i ce) -- and the MFP is edge-triggered . This locks 
your keyboard/mouse, if done to that UART, and should 
hong the MIDI as we I I, because i t ' s the s ome Ii ne . 
Moral: Watch the IPL critical code stuff during I/O . 

-- Sadder and wiser, Dove 

IBM PC and Compatibles 
The threads in the IBM PC section serve to illustrate how discussions 
flow in BIX. In the first, a question on reentrant code is answered and 
is promptly followed by a longer discussion on DOS return codes. In 
the second, a question in the IBM PC conference is ultimately 
answered in the Telecomm.Tech conference, with pointers showing the 
connection between the two conferences. 

REENTRANCY IN MS-DOS 

lbm.pc/progrommlng f546, from domoore (Dove Moore), Mon 
Oct 13 07:08:25 1986. 

I hove been trying to write a "HOT KE Y" rout ine that 
would al low you to reenter a program when a key was 
struck (as opposed to when it is read by a progrom/MS
DOS - slightly different). To overcome the problems 
with MSDOS/BIOS not being reentrant , I captured al I the 
relevant interrupts and set up a semaphore so that I 
only switch tasks when the BIOS/DOS is not being 
accessed (i.e . , I treat it I ike a critical region). The 
trouble is, once I take the interrupts, my program goes 
wild. I am almost certain that my capture code contains 
no obvious bugs. I om simulating an INT by pushing the 
flags saved from the real INT and then doing a long 
co 11 . When I get bock, I update the rea I f I ogs . The 
only other things I do are increment/decrement the 
semaphore and check if a "HOT KE Y" request . is pending. 
WHATS HAPPENING? WHY DON'T IT WORK? 

By the way, I am plugging the interrupts direct, not 
asking DOS nicely for them . Also, I wondered if perhaps 
something in the BIOS 'backs up " over its i nterrupt for 
any reason . Otherwise, what's the difference between a 
re.a I interrupt and PUSHF/CU/CALL FAR? 

lbm . pc/p rogramml ng f549, from gperfect (Geo rge 
Pe r fect) . Wed Oct 15 02:50:32 1986 . A comment to 
message 546 . 

Be careful how and when you perform the inc/dee on 
return from the original int handler . Inc/dee affect 
the flags, so you MUST save the flogs before 
decrementing your flag . The fol lowing code works: 

pushf ; Simu late an interrupt 
cal I far ptr o ldint 
; Now decrement flog ond return correct result s 

dee word ptr MYFLAG 
popf ;Restore flogs ofter change by DEC 
iret ; Return to interrupted process 

assume you have already incremented your flag prior 
to above code (octuolly, I just forgot it!). 

lbm.pc/progrommlng f550, from skluger (Slgl Kluger, 
Def in icon Systems), Wed Oct 15 13:25:44 1986 . 

I have a program that uses the DOS EXEC funct i on (4Bh) 
to execute another pr o gram. After the cal 1 returns , I 
us e function 4BDh to get the return code and I always 
get 0 back . Why? 

ibm.pc/programming f551, from mws (Mark Shurtleff), Wed 
Oct 15 15:02:43 1986. A comment to message 550. 

What program are you EXECing? If it is a standard DOS 
utility, only BACKUP and RESTORE ever return a vol id 
code, al I others give you a 0 . If It's a program of 
your own, does it terminate us i ng Fn 77 (4Ch) with the 
return code in AL? More info, please. 

M S 
w 

lbm.pc/programmlng f555, from skluger, Thu Oct 16 
01:06:19 1986. A comment to message 551. 

Any program I EXEC, including a test program that only 
consists of a MOV AX,4C55h fol lowed by INT 21h, returns 
0. I do the exec, immediately fol lowed by INT21/4D , 
and get zero. Every time. Al I the time . 

lbm . pc/programmlng f556, from dmlck (Dan Mick), Thu Oct 
16 01 : 10:53 1986. A comment to message 555 . 

Um . .. bug? I've never tried it, but I wi I I . It should 
be pretty easy to trace the 4Dh cal I, as it doesn't 
seem to do much . 

lbm.pc/programmlng f560, from mws, Thu Oct 16 16:39 : 02 
1986. A comment to message 555. 

Every time. Can I ask a very dumb question? Are you 
testing *AL* for the return code? *AH* indicates the 
program termination using Fn 77 (4Ch), and will return 
the fol lowing codes : 

AH a 0 -->Normal Exit 
1 -->Exit by Ctr I/Break or Ctrl/C 
2 -->Exit by Critical Error 

a 3 -->Exit by TSR 

Does this help, or do I re i terate somethi ng already 
known? 

M S 
w 

lbm.pc/progrommlng f561, from skluger, Thu Oct 16 
17:10 : 41 1986 . A comment to message 560 . 

Since I'm "really" interested in the return code I'm, 
of course, examining AX. 

lbm . pc/progrommlng f563, from geory (Michael Geary), 
Fri Oct 17 07:21:17 1986 . A comment to message 561 . 

Here's a I it tie test of EXECing a chi Id proces s and 
checking its return .code . 

This is testl . com, it EXECs test2.com and then breaks 
at 0129 with the return code in AX, or at 012A if there 
were any errors . (Only run this under Debug, because 
of the INT 3s!) 

-u 100 120 
2394 :0100 BC0002 MOV SP,0200 
2394 : 0103 BB2000 MOV BX,0020 
2394:0106 B44A MOV AH,4A ; llJll 
2394 : 0108 CD21 INT 21 
2394 :010A 8C0E4401 MOV (0144) ,CS 
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EIX 
2394:010E 8C0E4801 MOV [ 0148 ].cs 
2394:0112 8C0E4A01 MOV (014A). CS 
2394:0116 BB4001 MOV BX,0140 
2394:0119 BA5001 MOV DX,0150 
2394:011C B8004B MOV AX,4B00 
2394:011F CD21 INT 21 
2394:0121 7207 JB 012A 
2394:0123 B44D MOV AH,4D : 11M11 
2394:0125 CD21 INT 21 
2394:0127 7201 JB 012A 
2394:0129 cc INT 3 
2394:012A CC INT 3 
-d 140 I e 

2394:0140 00 00 60 01 00 00 5C 00-00 00 6C 00 00 00 
.. ' ... \ ... I ... 
-d 150 I a 

2394:0150 74 65 73 74 32 2E 63 6F-6D 00 
test2. com. 
-d 160 I 2 

2394:0160 00 0D 

And this is test2.com, which just exits with a return 
code of 77h: 

-u 100 104 

2394:0100 B077 MOV AL,77 
2394:0102 B44C MOV AH,4C 
2394:0104 CD21 INT 21 

lbm.pc/progrommlng #564, from skluger, Fri Oct 17 
09:44:19 1986. A comment to message 563. 

Just I ike my code (which doesn't work). I don't use 
col I 4A though since I've butchered my .EXE file so 
that it only tokes up 12K. 

SETTING A HIGH BAUD RATE 

lbm.pc/hordwore #1687, from tjeffrles (Tom Jeffries), 
Thu Nov 20 23:40:45 1986. 

Is it possible to set the serial port UART to a higher 
baud rote than 9600? My super-cheap multi 1/0 cord uses 
on 8250 UART, which is supposed to be capable of rotes 
up to 56 Kboud, but I don't hove a spec sheet and the 
"documentation" that come with my cord doesn't tel I me 
much. Is the 8250 the standard UART on serial cords? 
And how do I access it to set baud rote and send data? 

lbm.pc/hordwore #1688, from sparks (Dove Sparks), Fri 
Nov 21 00:42:17 1986. A comment to message 1687 . 

<flip> <flip> According to the documentation I hove on 
the IBM osync cord, the baud rote generator in the 8250 
is capable of only 3.1 MHz, which means the effective 
bit rote is 193.75 Kboud. However, in the next 
sentence, it states that the data rote should be no 
greater than 9600 baud. I would tend to believe that 
the data rote is dependent on the chip designation 
(e.g., 8250A, versus 8250) . If you wont to experiment, 
the theoretical clock setting for 19.2 Kboud is 0006h, 
38.4 Kboud is 0003h. Since the accuracy of the clock 
is purely dependent on the crystal, there should be no 
problems, other . than that caused by the obi lity of the 
chip to operate at that rote. :-) dove 

lbm.pc/hordwore #1700, from borryn (Barry Nonce), Fri 
Nov 21 08:11:34 1986. A comment to message 1687. 

I think the answers to your questions ore over in 
telecomm.tech/exomple.code, which contains a rather 
thorough discussion on communications programming . 

ibm.pc/hordwore #1693, from geory, Fri Nov 21 02:33:40 
1986. A comment to message 1688. 

The 8250 works fine at 19.2 Kboud using the divisor of 
6; I've run them that way with no problems . You do 
start to run out of compute horsepower in a 4.77-MHz PC 
around that rote, though. Haven't tried 38 . 4 Kboud . 

ibm.pc/hordwore #1699, from promon (Peter Romonchuck), 
Fri Nov 21 05:12:59 1986 . A comment to message 1688. 

We hove a program that uses the standard COM port at 
115 Kboud with no problem. Alas, I do not know HOW this 
is set, but it works . 

ibm.pc/hordwore #1696, from tjeffrles, Fri Nov 21 
03:31:38 1986. A comment to message 1693. 

How do you set it to the higher rote? The only 
references I hove found so for just explain how to set 
the baud with a BIOS function that only recognizes 
speeds up to 9600 . 

ibm.pc/hordwore #1698, from geory, Fri Nov 21 03:37:21 
1986. A comment to message 1696. 

You hove to program the chip yourself. I could give 
you some sample code but it's complex . (The routine 
hove handles interrupts, etc.) Or you could look at 
"osync.drv" in I ist ings (IBM area) for some somp I e 
code . 

telecomm.tech/exomple.code #68, from cdonderson (C. 
David Anderson), Fri Nov 21 ·22:51:56 1986. 

After some searching around in here, based on a pointer 
in ibm.pc/hordwore re the possibility of setting my 
serial port to 19,200 rather than being I imited to 
9600, I confess that I om over my head. Does anyone 
know of a commercially ovoi lob le program that wi I I give 
me 19,600 baud for a normal serial port, so that I con 
run my HP loser at 19,200 (which it hos switch settings 
for , and which Lotus wi 11 support) so that I con also 
run my word processor at 19,200 (not just Lotus)? 
Thanks. 

telecomm.tech/exomple.code #69, from borryn, Fri Nov 21 
23:05:08 1986. A comment to message 68. 

You' re not looking for a way to program it, but a 
program that sets the baud rote for subsequent COM port 
usage? Sort of a souped-up MODE command? 

telecomm.tech/exomple.code #70, from petewhlte (Pete 
White), Sot Nov 22 00:22:33 1986. A comment to message 
68. 

I thought PC-Talk was capable of 19,200 transfers; we 
use it at that speed to transfer files to a typesetter 
(unless my memory hos gone west). I· II toke a look .. 

telecomm.tech/exomple.code #71, from geory, Sot Nov 22 
06:36:55 1986. A comment to message 68. 

Here is a little program to set a comm port's baud rote 
to 19,200. To create the program, enter the program 
below and name the file 19200 . DBG. Then, enter the 
command 

C>debug <19200.dbg 

This wi 11 create a program col led 19,200.COl.I. ihis 
program sets the baud rote only; it does not affect the 
other communications parameters (parity, data bits, 
stop bits). So you should first use the MODE command 
to set the other parameters. Then give the command: 

C>19200 jport#I 

where jport#I is 1, 2, 3. or 4 . 

So, for example, to set up a serial printer on COM2 
that uses B bits and no parity, you might soy 

C>mode com2:9600,n,8,1,p 
C>mode lpt1:=com2 
C>19,200 2 

Fi le 19,200.DBG fol lows . .. 
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a 
CLO 
MOV SI ,0081 
LODSB 
CMP AL , 00 
JZ 0140 
CMP AL , 31 
JB 0104 
CMP AL,34 
JA 0104 
SUB AL,31 
XOR AH,AH 
MOii BX , AX 
XOR AX,AX 
MOV ES.AX 
ES: 
MOV DX, [BX+0400] 
TEST DX . DX . 
JZ 0140 
ADD DX,03 
IN AL.DX 
JMP 012A 
MOV BL.AL 
OR AL,80 
OUT DX,AL 
JMP 0131 
SUB DX,03 
MOV AX,0006 
OUT DX,AX 
JMP 013A 
ADD DX,03 
MOV AL.BL 
OUT DX.AL 
INT 20 

n 19,200 . com 

r ex 

42 

w 

q 

APPLE II/MACINTOSH 
The Apple II section centers on a discussion of how to alter the system 
speed of the ll GS in order to maintain compatibility with existing speed· 
sensitive peripherals. The Macintosh thread discusses some of the 
pleasures and frustrations of working with MacApp (the "official" 
Macintosh software development tool). 

SPEED CONTROL 

apple/gs . other f334, from delton (Don Elton), Tue Nov 
18 23:26:23 1986. 

Is there a simple way, from software, to alter the 
speed of the IIGS long enough to standardize timing 
loops, etc., across the various Apple machines? For 
example, my terminal program turns off an Accelerator 
Ile or Transwarp card during al I timing loops via a 
couple of byte stores, so the timing-sensitive parts of 
the program run correctly regardless of the machine . 
I'd be interested in being able to do the same on a 
!!GS, given the info on what to poke or read and where 
to do it. 

apple/gs.other f335, from mdavls (Morgan Davis), Wed 
Nov 19 00:46:15 1986 . A comment to message 334. 

You can k l udge it somewhat by accessing the slot that 
gets slowed down from inside your timing loop. Most of 
the speed-up cards wil I slow down for a few hundred 
mi 11 iseconds after they've been told to do so. You'd 
probably want to use a bit instruction to access any 
slot address, and so you'd have to take into account 
the cycles involved in your bit absolute (or indexed) 
instruct ion . 

Of course, this is al I dependent on your c ard being 
able to slow down (as per DIP switch settings) when a 
certain sl o t is accessed . 

This would also be pretty generic between speed-up 
cards, since it doesn't involve any knowledge of slow
down/speed-up register locations . 

apple/gs.other f337, from delton, Wed Nov 19 18:35:50 
1986. A comment to message 335. 

I wonder how many cards on a !!GS wi I I need slowing 
down, and does the IIGS slow down for slot access? The 
problem isn't with accelerator cards; it's with running 
an emulation mode program on the !!GS, and being able 
to slow it down momentarily from time to time in case 
the JIGS is running at the 2 . 8 speed instead of the 1.0 
speed . 

apple/gs.other f338, from gs.softteam (Apple Computer 
Inc.), Wed Nov 19 19:29:46 1986. A comment to message 
337. 

Yes , the JIGS does slow down for slot access. Any 
access to $CnXX wi I I s I ow to 1 MHz, but (and I mean 
BUT) any internal operations to the 65816 during 
execut ion of code residing in a slot in fast mode will 
not necessarily occur in slow speed . The fetching of 
Op-Codes, reading ,and writing from a slot wi I I occur 
at 1MHzwhile internal operations will occur at fast 
speed if the system is set to the fast speed . The 
result is that timing loops executed from a card that 
were written based on 1-MHz timing actually run faster 
when the JIGS is running fast . Slots 4, 5, 6, and 7 
have the obi I ity to force system speed to slow mode 
when a disk interface card is installed in the slot. 
The firmware configures a softswitch that enables motor 
on detection for these slots . If a motor on address is 
accessed (as in disk I I), then the system w i I I 
automatically slow down to 1 MHz . System speed wil I be 
restored when the motor-off switch is accessed . 

Ray Montagne (JIGS Software Team) 


apple/gs.other f340, from delton, Wed Nov 19 20 :36:39 
1986. A comment to message 338. 

Nice to know that slots can slow down. So, how 
specifically does one, from a user program, change the 
system speed to 1-MHz operation, and then how does one 
change the system speed back to 2 . 8-MHz operation? The 
obvious solut ion for a timing-sensitive p i ece of code 
wou Id be to get the machine running at a standard speed 
(across the Ile and IIGS, for example) for the duration 
of the execution of that code . Is there a softswitch 
or something you hit to get slow speed or fast speed? 
If so, what code is needed specifically to do the 
trick? Thanks. 

apple/gs.other f347, from mdavls, Thu Nov 20 15:01 : 18 
1986. A comment to message 338. 

Ray, when a slot is accessed for a brief moment, how 
long is the slow window in effect? When you "hit" ari 
Apple II speed-up card for slowing down , it wi 11 last 
for approximately 300 mi I I iseconds *Ofter* access to a 
slot has stopped . Does the GS do this , too? 

apple/gs.other f349, from larryt (Larry Thompson, Apple 
Computer Inc . ), Thu Nov 20 23:32 : 16 1986. A comment to 
message 347. 

The GS does not have the 300-mil I isecond time lag after 
a slowed cycle. After a slow read or write cycle, the 
GS wil I speed up right away if the machine is 
configured to run fast. 
Larry Thompson 

apple/gs . other f353, from maflscher (Michael Fischer, 
Apple Computer Inc . ), Sat Nov 22 02 : 53:31 1986 . 

In regard to the question about how to set system speed 
from an applicat i on , the fol lowing code example is 
taken from my book -- The Apple JIGS Technical 
Reference (due in early January from Osborne/McGraw-
Hi II) . It sets speed to fast, saving the original 
setting . It could just as easily set speed to normal . 

cominued 
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Note that the code is written for the APW Assembler 
using the macros avai Iable on that system. 

Pushword #$0000 ; Re.su It space 
Pushward #$0020 ;Want system speed 

;parameter 
_ReadBParam ;Get speed setting 
PLA 	 ;from top of stack 
ANO #$00FF ;Mask off high byte 
STA OldSpeed ;and save it 
BNE ItsFast ;Skip rest if already fast 

;speed 
Pushword #$0001 ;Set fast speed 
Pushword #$0020 ;System speed parameter 
_WriteBParam ;and change it ItsFast 

•Rest of program that needs this speed goes here 
•At end of this part of program, reset speed as 
•fo I I ows: 

LOA OldSpeed ;Find old speed 
BNE Done ;Old speed was fast, don't 

;reset 

PHA ;Normal speed value 

Pushword #$0020 ;System speed parameter 


WriteBParam 	 ;Reset to old value Done 
;Rest of program goes here 

apple/gs.other f354, from delton, Sat Nov 22 22:52:04 
1986. A comment to message 353. 

It looks I ike this code changes battery RAM . Does it 
actually change the speed setting immediately or only 
after a reboot? I' 11 need to change the speed 
instantaneously, more or less. Thanks. 

apple/gs.other f363, from gs.softteom, Wed Nov 26 
16:54:43 1986. A comment to message 353. 

This is not the proper way to set system speed. What 
you have done here is change the system default speed 
so that the next time the system is reset, the system 
speed wi 11 be set according to the parameter written in 
battery RAM. Writing to the battery RAM has no 
immediate effect on the system. You must also set the 
appropriate hardware register to get the system 
environment set as you wish. In order to set the 
system speed, the most significant bit of the speed 
register ($C036) must be set to a 1 for fast or 0 for 
slow. Remember that this must be done in 8-bit mode. 
The hardware register should probably be accessed in 
bank $E0, in case I/O shadowing hos been turned off 
(this assures access to the register). Only the bit 
being modified should be accessed. Other bits in this 
register are set by the firmware on system 
initialization and 	could hove disastrous results if set 
to the wrong state by an application. Here is on 
example of setting fast speed: 

sep #$20 8 	 bit "mu 
longo 0 ff 
Ida #$80 bit 7 is fast speed 
phb 
pea $E0E0 set data bank for switch access 
plb 
plb 
tsb $C036 ; set fast speed 
plb 

To set slow speed, replace the "tsb" with a "trb" 
instruction. Another method might be 

Ida >$E0C036 read register 
oro #$80 and set f ost speed 
sto >$E0C036 

Either of these methods hos an immediate effect on 
system speed while not destroying the state of other 
bits in the register. If your program needs to restore 
the system speed , then there are two methods avoi loble. 
First, your program can save the system speed by 
reading the register and pushing on the stack prior to 
setting the new speed. In this case, you just pul I the 
saved speed off the stock and write it to the register. 

The second method is to read the battery RAM and set 
the hardware register based on the value read from the 
battery RAM. Your application should never write the 
battery RAM unless it intends to alter the system 
default. A control panel-type desk accessory is the 
only application I ikely to do this. We sure would I ike 
to have reviewed any material being published by anyone 
to assure that no technical problems arise. 
Roy Montagne (IIGS Software Team) 

CREATING DIALOG BOXES WITH MACAPP 

moclntosh/mocopp f40, from chn (Corl Nelson), Wed Sep 
17 04:02:59 1986. 

In er eating a di a I og the other night, I wanted to odd a 
single text item on the end of a dialog, and I was 
surprised to find that someone didn't put in what I 
would cal I an obvious (trivial) method in TDiologView 
cal led "DefineText" . It seems almost too trivial to 
put in, but basic in that it would be a method someone 
would want to override for some exotic text field 
input. Anyone else miss this one or any other I ike it? 

BTW, the Define Radio cluster is NICE! It only took 
2 hours to get a new kind of TRodioCluster 
(TAdrsCluster) running . I use it to read port of my 
SCSI disk boot blocks, then show it to me in the other 
parts of the dialog. (Real EASY, the hard port was 
convincing my SCSI drive to give it to me.) 
.... Car I 

maclntosh/mocopp f49, from scotty (Barry WI Ison), Thu 
Nov 20 02:59:05 1986. A comment to message 40 . 

I om new to BIX but have been using MocApp now for 
about three months . I was as surprised as you ore when 
it took more I in es to create a Check Box than a radio 
cluster! After one or two dialog boxes done that way I 
finally added a new dialog unit to my I ibrory, 
i n her i t in g a I I the features o f UD i a I o g and def i n in g my 
own convenience functions DefineText, DefineCheckBox 
and OefineScrol llist. I have a wish list of more 
features I would I ike to odd, including using Icons and 
Picts as Buttons. 

macintosh/mocapp f50, from kschmucker (Kurt Schmucker), 
Thu Nov 20 22:44:33 1986. A comment to message 49. 

How about sharing with us some more of the detai Is (and 
the code) for your improvements to UDialog, and your 
wish I ist for other stuff? 

maclntosh/macapp f51, from demars (Dennis OeMors), Sun 
Nov 23 19:42:11 1986. A comment to message 49. 

MacApp is obviously in a less developed state than 
other elements of MPW, and one of the most obviously 
uncompleted portions in UDiolog . The documentation on 
this unit is so skimpy as to be almost useless, and the 
whole dialog implementation appears to me to be rather 
kludgey. I assume that the final product wi 11 contain 
more substantial documentation for UDiolog (actually, 
the documentation for the entire MocApp package needs 
to be expanded), and I hope that UDiolog wi I I be honed 
up to contain support for check boxes, user items, and 
so forth. 

moclntosh/macapp f53, from kschmucker, Tue Nov 25 
09:03:45 1986. A comment to message 51. 

I agree that UDialog needs more documentation, but the 
sample programs demonstrate a lot of stuff that is not 
exp I icitly expressed in the documentation. 

Historically, MocApp is in a MORE developed state 
than the rest of MPW. MPW's slow schedule and many 
postponements slowed down the release of MocApp. 

macintosh/macopp f54, from dgoldsmith (Dennis 
Goldsmith, Apple Computer Inc.), Wed Nov 26 12:48:34 
1986. A comment to 	message 51. 
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It's certainly true that UDiolog doesn't hove al I the 
features it could, but we just haven't hod time to put 
in some of the things that would hove been nice. It's 
not at al I hard to odd these features yourself. It ' s 
also not necessary to use UDiolog at al I for dialogs; 
if you find that it's not doing what you need, you con 
either just use the dialog manager directly (for modal 
dialogs) or use on ordinary window with controls in it. 
UDiolog is one of the areas in MocApp that we ore 
planning tu examine carefully for future releases. I 
wouldn't soy that MocApp in general is less finished 
than MPW (or rather, was at the time of the 1.0 Beto2 
releases). We've certainly tightened up the error 
hand I ing since then, but the architecture hasn't 
changed. You also don't get to look at the source code 
for MPW. Working on MocApp is sort of I ike I iving in a 
gloss house; everyone gets to see your dirty laundry. 
Port of the reason MPW 1.0 is finished but MocApp 1.0 
isn't is that we ore trying to be extremely careful. A 
bug in MPW con be worked around, but a bug in MocApp is 
a bug in every program bui It with MocApp . We ore 
currently sweating out the lost w~ek or two of testing 
and we're hoping we' I I be ready to go soon. 

moclntosh/mocopp #59, from demors, Mon Dec 1 00:51:51 
1986. A comment to message 54. 

When I said MocApp appeared to be in a less developed 
state, I was thinking mainly about the documentation 
rather than the MocApp program itself (I haven't seen 
anything in the program I would col I incomplete except 
for UDiolog, which I've already commented on). 

Of course, there is the problem that any new user is 
going to hove using a complex new system, but even 
ofter immersing myself in the system for several weeks, 
I hove found that the documentation, as extensive as it 
is, is sti 11 too terse in many areas (UDiolog is one 
example; the info on implementing the Clipboard is 
perhaps a more important example). 

Actually, documenting something like MocApp is pretty 
tough because it is i mposs i b I e to provide enough 
information to accommodate every way that a programmer 
may wont to customize various methods short of 
describing the entire MocApp program in detoi I from top 
to bottom ... and the source code itself fulfills that 
function. 

It is my feeling, though, that a programmer should 
only be forced to peruse the source code in 
extraordinary circumstances. Currently, you hove to 
look at the MocApp source to figure out what it's doing 
even to do some fairly simple things. For instance, I 
needed to create a window with two subframes inside the 
window, both containing text edit regions, and one of 
them with a vertical scrol I bar (the scrol I bar 
belonging to the subframe, not the parent window). 
hod a heck of a time figuring out how to do this. How 
to switch the active target between the two frames was 
the main problem, and it is pretty simple to do, once 
you know how. But I couldn't figure it out from the 
MocApp manual alone. 

Don't get me wrong; programming with MocApp is both 
easier AND less error-prone (once you get accustomed to 
the system) than without MocApp . I just think the 
documentation needs some work. And ofter al I, isn't 
this what beta versions ore for - to find weaknesses in 
the package? And this is, perhaps, a weakness that is 
hard to detect by the people who ore close to the 
project, since they already know how things work and it 
may not be obvious to them what needs to be mode 
explicit. Also, MocApp is pretty unique and presents 
some new problems (I tend to think that some ports of 
MocApp wi 11 look different in the future as people 
think of more flexible ways of doing things). -Dennis 
D. 

mocintosh/mocopp #61, · from scotty, Mon Dec 1 03:30:10 
1986. A comment to message 59. 

I certainly hope that MocApp wi I I be a teensy bit more 
programmer-friendly in future releases. I started out 

by trying NOT to read the source but quickly learned 
the hard way. 

The Fi lterEvent method of dialog items hos been on my 
mind today. (DoFilterEvent? or something like that.) I 
tried to override it for a custom item I hod in mind 
and spent a lot of time wondering what was going on 
unt i I I Iooked at the Di a I og View and found out that 
the method was only getting passed along to 
KeyHondlers. Now, I could make my custom item a 
descendant of KeyHondler, but I wont to retain the 
currently selected KeyHondler while this item operates. 

Another possible solution is a new dialog view with a 
different DoFi lterEvent, but I om unsure if this wil I 
work. Mainly, I om trying to reimplement a Scro I I ing 
List using the List Manager package. (My first version 
was more along the I ines of what Kurt Schmucker did in 
his book.) I wont to col I the LCI ick and LUpdote 
routines and DoFi lterEvent seems I ike the right place . 
Anyone hove any i deos? If I get it worked out I' 11 Iet 
everyone know how it works. 

It seems to me that if you declare a Fi lterEvent, 

then that is what it should do, and referring bock to 

the implementation shouldn't be needed. On the other 

hand, I con see that it wou Id be a waste to do on 

EochChild(DoFi lterEvent), or some such, when probably 

very few dialog items need to do this. 


Another thing I realized when doing this was that if 

on item needs to filter events in a modal dialog, then 

it probably needs the some treatment in a modal less 

dialog, as well. Oh well. 


This is not to soy that I dis I ike MocApp. I think 
it's great, and it con do things that I only dreamed of 
on my Apple III (on which I'm writing this), but 
because I'm relatively new to MocApp and Moc 
programming in general, and haven't used the List 
Manager outside of the MocApp environment, I om a 
I ittle surprised at how difficult it is to merge the 
two. (I know a simple view would be easier!) 

On the other hand, I hove been writing Pascal code 
since I got my first Apple II and would be glad to help 
anyone new to Pascal. But I om as green on objects as 
the next guy. 

mocintosh/mocopp #63, from demors, Mon Dec 1 23:11:33 
1986. A comment to message 61. 

I experienced periodic frustrations while learning 
MocApp, and one of them was discovering that the List 
Manager (which I hod planned to use) was none too 
compatible with the "view" concept. Of course, the 
MocApp mavens might soy that nothing prevents you from 
using the List Manager (you don't HAVE to use views), 
but, of course, quite a bit in MocApp revolves around 
views, so you just about hove to use them. 

On the plus side, when I decided to forgo the List 
Manager and simply write a view to do what I wonted, it 
turned out to be very simple to do in the MocApp 
f romework, and octuo I I y c I oser to what I vi suo Ii zed the 
interface to be than what the List Manager would hove 
given me . Anyway, it's a trade-off, I ike most things, 
between flexibi I ity and convenience. -Dennis D. 

BASIC 
New versions of BASIC generate considerable discussion in the BASIC 
conference. Why BASIC is best is another subject of interest 

MEMORY-RESIDENT PROGRAMS AND 
QUICKBASIC 

bosic/newboslcs #351, from pwoshburn (Peter Washburn), 
Tue Nov 25 00:42:32 1986. 

cominued 
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Does anyone hove on easy way of making the QuickBASIC 
2 . 0 editor and SideKick compatib le with each other? I 
hod already discovered that you couldn ' t paste from 
SideKi c k into the QuickBASJC ed i tor, but I was really 
disappointed to find that when I use the Debug section 
of Quic kBAS!C, the computer locked up the first time 
the program encountered TRON. The only way to get out 
was to shut the machine off. My best guess is that the 
two programs ore fighting for control of the keyboard. 

I've become really dependent on having SideKick 
available while programming . I know that there is no 
love lost between Borland and Microsoft, but does 
anyone hove o way to make these two programs work 
together? Or know of another resident editor that is 
compatible with QuickBASIC 2.0? 

boslc/newboslcs #352, from btonkln (Bruce Tonkin), Tue 
Nov 25 22:24:27 1986. A comment to message 351. 

QB tokes the keyboard, and I doubt very much it wil I 
I ike *any* memory-resident editor . In fact, MS hos told 
me several times that they don't guarantee QB wil I run 
with *any• TSR . 

But why would you wont to use the SideKick editor? 
Seems to me that QB hos o better editor already . 
Different, surely, but better. I ' ve never hod any 
problems, but then I don't hove any TSR programs and 
wouldn't use any if I hod them . I need all the memory 
con get and can't afford glitches caused by someone 
grabbing the KB vector and changing it . Think about it: 
ls that o bug in the compiler, o bug in the source 
code, o conflict between the TSR and the compiler, o 
conflict between the TSR and DOS, or o conflict between 
this TSR and one of the others? Or is it some 
combination? Without TSRs, life gets o lot easier while 
writing software . A lot of the possible problems ore 
el iminoted . 

boslc/newboslcs #353, from dm i ck (Don Mick), Tue Nov 25 
23:45 : 28 1986. A comment to message 352. 

Wei I, I don't I ike the QB editor better than SK's 
except for the I imited file length . Oh, and the fact 
that the error indication and in-memory compile text go 
to and come from the editor (not SK's, no way) . That's 
why I haven't bitched too much .. . it gains you that 
tied-in editing . I'd like it much better if it were 
I ike Turbo's editor, though (WS, in essence) . 

BUSINESS BASIC I/0 

bosic/newboslcs #354, from mmr (Micro Motic), Wed Nov 
26 12:23:02 1986. 

This is coming from across the Atlantic (Belgium) . We 
ore trying to access o device driver using the OPEN, 
INPUT#, and OUTPUT# commands of BBASIC. The program 
runs successfully on the normal GW-BAS!C, but BBASIC 
seems to require on input _before_ any INPUT# is done . 
At this point, no input is ready! Anyone know any 
fixes? 

bosic/newboslcs #355, from btonk i n , Wed Nov 26 18 : 29:34 
1986. A comment to message 354. 

Hove you tried using LOC and LOF on the file to check 
the size? It may wel I be that BB is treating the input 
as on !NKEY$; if so, using o WH ILE/WEND I oop wou Id 
collect the input . Are the drivers attached to COM 
ports, or ore they return ing their input elsewhere? If 
to COM ports, then you may need to I ink the 
communications library when you link the .OBJ files . 
Please let us know more detoi Is. 

boslc/newbosics #367, from mmr, Tue Dec 2 12:03:48 
1986 . A comment to message 355 . 

Sorry at being o I it tie slow in responding to your 
suggestions. I haven't tried I inking the communications 
I ibrory . I assume you mean BASCOMB . LIB? (I hove 2 

I ibrories: bosrunb.lib & boscomb. lib.) Checking LOC 
and LOF wi 11 only be possible if the resulting program 
is _completely_ compatible with GW-BASIC . 

boslc/newboslcs #368, from btonkln, Tue Dec 2 20:22:53 
1986. A comment to message 367. 

No; the I ibrory used for communications is col led 
something else, and it is on . OBJ file that must be 
linked with your programs . It hos different names, 
depending on the version of the compiler you're using. 
Please look at the files on your original distribution 
disk for one with o name that looks I ike it might refer 
to communications . The manual wi I I also usually hove 
references in it to "communications software," too. 
For QuickBAS!C, the I ibrory is col led "GWCOM . OBJ," and 
it's mentioned in the manual on page 376 (among other 
places). Other versions usually hove names that ore 
variants of this . As for as *completely* compatible 
with GW-BAS!C, I don't know. I suspect there is I ittle 
chance that any communications software you write wil I 
be genericol ly compatible with MS-DOS machines; even 
the IBM BASIC compiler version 1.0 would create 
programs that hod problems on quite o few not-very
compotible machines, and QB is o lot more demanding. 
Communications programs usually need to know where the 
ports ore if they're going to use anything more than 
300 baud. With QB, the 1.0 IBM compiler, and most 
other versions, *YOU* don't hove to know where the 
ports ore; but the compiler run-time hod better be able 
to find them where they ought to be . If not - you' I I 
get errors I ike "device not available," "bod file 
mode," and "device f au It." 

boslc/newboslcs #369, from mmr, Thu Dec 4 11:49:47 
1986. A comment to message 368. 

After o little more experimenting, it becomes clear 
that the fault I ies with the handling of device drivers 
by BBAS!C. Try compi I ing and running the fol lowing 
program both with GW-BASIC and BBASIC (instol I ANSI.SYS 
first): 

10 open "!", 1, "CON" ' the console 
20 print "prompt : " 
30 input H1 , 0$ 
40 print 0$ 

With GW-BASIC, as is expected, the message "prompt:" 
is displayed, ofter which BASIC waits for input 
(processing the input #1 statement). BBASIC waits unt ii 
you type o return, THEN displays the "prompt:" and THEN 
displays what you hove typed in before the return! 
Imagine what happens when you try to access o 
peripheral which hos to be started up by BASIC in some 
way or another (I need to do o print#) before it sends 
anything. The problem is not I imited to the console 
(replacement) driver but occurs with any character 
device driver, even those that do not use the comm 
ports . 

Next, I' I I get o copy of QB and try with that. More 
news later. 

WHY BASIC IS BEST 

basic/misc #207, from coble (Robert Coble), Sun Nov 9 
20:28:52 1986. 

Wishing to restart on old argument many (Pascal, C, 
Ado, etc.) programmers seem to think long dead, I ' d 
like to make my statement on the subject of computer 
languages. They don't know it, but BASIC is not only 
for from dead, for from out of use, and for from what 
the current market needs in o programming language, it 
offers power that not many programmers con handle . 
Think I om kidding? I con prove it. 

Believe it or not, the fastest spreadsheet currently 
running on o micro was written on on IBM PC in 
Microsoft BASIC and compiled. Not C, not Pascal, not 
FORTH, just BASIC. How do I know this? I hove seen it 
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through my very own spectacles. Not advertising a 
product, but I' II happily prove it to the satisfaction 
of the worst skeptics. 

The program, by the way, depends on new programming 
techniques and is just being released into the market. 
Why BASIC? According to the author, BASIC has the power 
without externa I Ii brar i es. Si nee the program depends 
on the actual compiler that created it much more than 
it does on the language itself, and since C lacks power 
in its kernel, as does Pascal, BASIC is the language of 
choice. 

The same problem of depending heavily on the 
I ibraries rather than the language (or, as the author 
puts It, having a program that looks up at the language 
just as the user looks down at it) means that it cannot 
be portable the way C and Pascal programmers claim 
their code is. The program is married, as it were, not 
just to the language, but to the compiler that created 
it. The spreadsheet is bu i ! t around a central math 
engine that compiles user input strings into native 
code subroutines which are I inked to the main program 
so that (1) it can cal I them, and (2) they can cal I the 
routines in the main program's internal I ibraries. 
Running on an IBM PC with an 8087 at 4.77 MHz, this 
wondrous contraption processes 1500+ eel Is of 
exponentiation or 6400+ eel Is of square roots in ONE 
second. And that ain't C. 

basic/misc f208, from btonkln, Sun Nov 9 20:39:02 1986. 
A comment to message 207. 

agree wholeheartedly . I'd I ike to see some of the 
routines from this package myself. Does the author have 
a BIX account? Might he I ike to talk about the 
techniques he used (either specifically or generally)? 
(The "he" is meant generically; the author might wel 1 
be "she. 11 

) 

basic/misc f209, from cable, Mon Nov 10 20:15:06 

The author of the Amy math engine, which is used by the 
Indy spreadsheet I mentioned, is George Harvey, who 
1·ives in New Hampshire but works in New York and New 
Jersey. He may or may not have a BIX account, though he 
does subscribe to BYTE and surely knows of BIX. 

He is not particularly bashful about his work, and I 
am quite sure of this because he has given talks on the 
subject to both the Monadnock Users Group and the New 
York chapter of the Independent Computer Consultants 
Association . (You guessed right, I have known him for 
several years.) I am sure he would I ike to join the 
BASIC language discussions on BIX . I' I I ask him. 

basic/misc f212, from cable, Mon Nov 24 18:38:39 1986. 

got the fol lowing from George Harvey. 

Thank you for your recent message. I think I can 
answer your question as to why Indy87 and Indy88 were 
written in BASIC without getting too technical . They 
are the first demonstrations of the Amy math engines . 
There are Amy engines to support three part i cular 
compilers as o~ now, the IBM BASIC compiler, version 1, 
the Microway 87BASIC compiler, and the Microway 
87BASIC/Inl ine compiler. The Amy engines are designed 
to support BASIC compilers for one reason: I believe 
BASIC is the best Ianguage for this app I i cat Ion. 

In order to understand my reasoning behind this, you 
have to understand the functioning of the Amy engines . 
In brief, they compile user input strings into cal Iable 
native code ~ubroutines, I inking them on the fly to the 
currently running program, of which the Amy engines are 
modules. In order to save memory, they access the 
internal I ibrary structures of the main program to do 
their heavy work. In this way, a subroutine to raise a 
variable to the power of another variable is typically 
less than 20 bytes. Compiled BASIC can run through a 
lot of such subroutines In a second, and, using some 

looping tricks, the Indy spreadsheet can process over 
1500 eel Is of 8087 exponentiation in a second on your 
4.77-MHz PC. This is why the Indy spreadsheets are so 
fast compared to any others on the market . 

The Amy engines work by producing code that 
functionally copies that of the compiler for which it 
is designed . The code uses the same processor registers 
in the same ways to do the same things. This is one of 
the keys to how Amy engines operate. The differences 
that do exist are mainly due to the fact that special 
programming techniques are employed to find the I ibrary 
routines after they have been loaded. 

You might say that Amy operates by looking up at the 
language with which it functions from underneath . Amy 
does not particularly care about the specifics of the 
commands, the language , or how modular the program i s , 
or whether the language is structured or has recursion. 
Amy is quite concerned about how the language uses the 
registers in the processors and whether it accesses 
interrupts and how it stores results of calculations , 
because Amy has to act the same way as the host 
language. 

Amy sits at a level below the language and has a good 
deal more room in which to work when the language was 
designed to operate at a high level. When a language is 
bui It to function at a low level, the programming 
techniques in Amy become more difficult and less 
usefu I . 

Amy engines cannot be made portable with any of the 
current languages , and the issue of portabi I ity is 
irrelevant . Amy engines do not benefit from elimination 
of the GOTO or from the abi I ity to pass parameters to 
subroutines. Amy engines do benefit from the kind of 
power associated with a language that is not afraid to 
be machine- specific and has a robust core I ibrary. The 
library of a good modern BASIC campi ler has 
considerable power, far more than than the core 
I ibraries of Pascal or C. It is especially important 
that BASIC has such good string-hand Ii ng functions, 
because the Amy routines must be, at least for part of 
their lives, data strings. 

The truth is, if you want to get 'the most out of a 
machine, there is no getting around learning to use the 
insides of the operating system, ROM BIOS, and assembly 
language. Once you have done that, you can do anything 
the machine is capable of doing as long as the language 
you are working in has good hooks to system level. It 
is important to let the language do as much as it can, 
keeping the low-level programming to a minimum. BASIC 
has the hooks and the power. 

You might tel I people that if the y want a free demo, 
AMY-DE.ARC (which requires a color graphics adapter but 
not an 8087) is in the CompuServe Access Area and on at 
least a few BBS s y stems . . 

And now you know as much as I do. ghh 

basic/misc f213, from btonkin, Mon Nov 24 18 : 48:54 
1986. A comment to message 212. 

Sounds like an interest i ng techn i que . I hadn't thought 
of doing th in gs that way myse If, but i t sure seems I ike 
it ought to work nicely. Has anyone else done anyth i ng 
I ike this? The closest I can think of as an equivalent 
in C or Pascal is the abi I ity to pass a pointer to a 
function; as was mentioned , that method suffers 
somewhat in languages that don't have the core routines 
written in assembler already in the I ibrary. Neither C 
nor Pascal commonly have floating-point transcendentals 
written in assembler and avai Iable in their I ibrar i es, 
though such I ibraries can sometimes be purchased 
(depending on language , version, etc . ). 

continued 
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The C conference excerpts include discussions of how compilers 
handle certain cases and tips on optimization of programs. 

IMPROPER STRUCTURE HANDLING 

c. Ionguoge/comp 11 ers f725, from eroe I (Em le Roe I), Fr l 
Nov 7 05:02:12 1986. 

I tried the fol lowing two programs . Only one got on 
error during the compi lotion phase. 

struct a lint o,b,c;l*o; 
m() l 

i f(*o) o->o++; 

The above passed the compiler . 

struct a lint o,b,c; lo; 
m() l 

i f(o) a.a++; 

It seems that neither is correct, and both should be 
equivalent . -err 

c. language/comp I lers f726, from geory (Michael Geary), 
Fri Nov 7 05:15:13 1986. A comment to message 725. 

They certainly ore both i I legal, and Microsoft C 4.0 
complains about both with "struct/union comparison 
i I legal." In both coses, you ore trying to compare on 
entire structure with zero . Not kosher. But, maybe not 
surprisingly, the first one slips post some compilers. 
Would be *very* interesting to see what kind of code it 
generated for that! 

OPTIMIZATION 

c.longuoge/tlps f646, from geory, Sot Nov 8 01:52:52 

Here's a trick for speeding up simple assembler 
functions col led from Microsoft C. It works only for 
near fu~ctions (smol I model) and is easiest when there 
ore only a few parameters . Bosicol ly, the trick is to 
pop the parameters (and return address) off the stock 
instead of setting up a frame pointer. As on example , 
here is a function to output a byte to a port: 

void near pascal Out( port, vol ) 

int port ; 

char vo I ; 


OUT proc near 

pop bx return 
oddr 

pop ox vol 
pop dx port 

out dx , al 

jmp bx return 

OUT endp 

This works best with the Pascal col ling sequence, but 
con be used with the traditional C col I ing sequence as 
wel I. In the examp l e above, you wou l d reverse the "pop 
ox" and "pop dx" and insert a "sub sp, 4" right before 
the "jmp bx". 

By way of contrast, here is the some function, coded 
with the conventional technique of setting up o frame 
pointer in BP: 

OUT proc near 

push bp 

mov bp, sp 


mo v dx , [bp) . 6 

mov ox, [bp] .4 


out dx, al 

pop bp 

ret 4 


OUT endp 

As you con see, the first method only saves a few 
instructions, but in o really time-critical situation 
i t may be wo r th i t . 

PASCAL 
The excerpt from the Pascal conference discusses the use of the 
communications port from Turbo Pascal. 

pascal/turbo f2227, from bernle . g (Bernie Gal iogher), 
Sun Nov 30 13:17:33 1986 . 

I just bought Bar I and' s Turbo Posco I to write a 
communications program. My first Pascal program is a 
translation of a BASIC program, which come with my 
modem, that "talks" directly with the modem . However, 
the Pascal version locks up whenever I col I EOF(AUX) or 
EOLN(AUX). It seems that BASIC's EDF function is 
designed to work on both true disk files as wel I as 
logical devices such as the COM ports, but Pascal's 
only works with true disk files. 

I've tried tricking Pascal by opening the COM port as 
a fi I e . but Posco I won't Iet me write to it when I open 
it using ASSIGN/RESET (as would be expected), and it 
won't let me read from it when I open it using 
ASSIGN/REWRITE (only this time EDF and EOLN don't hong, 
they just fol I through even if the buffer's empty, 
causing the READ error). If anyone else hos hod this 
problem, please clue me in to what I'm doing wrong . 

pascal/turbo f2228, from jlmkeo (Jim Keohane), Sun Nov 
30 13:51:50 1986. A comment to message 2227. 

Bernie, try using 2 files, one for input and one for 
output, with both assigned to "COM1" or whatever. Also, 
do yourself a favor and check out the PC.SIX 
conference . That conference contains the full working 
source to a turbo communications program for BIX 
communications. There's a "BIXCOMM . INC" file that hos 
*everything* you might wont in the way of ful I comm 
support. - Jim 

PS - Another choice would be to instol I on osync dr iver 
under DOS . You con then handle COM as if it were a file 
but sti 11 retain ful I interrupt hand I ing . Look for 
ASYNC.DRV in the IBM area of Listings for ful I 8086 
source. 

pascal/turbo f2229, from jimkeo, Sun Nov 30 14 : 03 : 21 
1986. A comment to message 2227. 

Bernie, it's hard to imagine where BASIC (or an y 
language) could correctly determine end of I ine or end 
of file on a comm port. These ore usually things that a 
communications package lets you control. For example, 
is a CR end of Ii n e, or must it be CRLF, a r LFCR, or 
just LF? It's even more true for EDF . Would EDF be a 
Ctrl-Z, or a NULL , or loss of carrier? 

For a comm program you ' re wr i t i ng, you're better off 
being in control fully and BorryN's PC . SIX turbo 
software is on excel lent model to use. Aside from the 
fact that use of PC . SIX could save you money on BIX 
connect time . 

Just do a "join pc.bix" and look for a "reodme" topic 
or sim i lar name. - J im• 

344 BYTE • FEBRUARY 1987 



~~ == •• 
-~- ·----THE .BUYER'S MART------ - · 

A Directory of Products and Services 

THE BUYER'S MART is a monthly advertising section which enables readers furnish typewritten copy. Ads can include headline (23 characters maximum), 


to easily locate suppliers by product category. As a unique feature, each descriptive text (250 characters maximum), plus company name, address and 


BUYER'S MART ad includes a Reader Service number to assist interested telephone number. Do not send logos or camera-ready artwork. 


readers in requesting information from participating advertisers. 

DEADLINE: Ad copy is due 2 months prior to issue date. For example: October 

RATES: 1x-$475 3x-$450 6x-$425 12x-$375 
issue closes on August 1. Send your copy and payment to THE BUYER'S MART. 

Prepayment must accompany each insertion. VISNMC Accepted. 
BYTE magazine, 70 Main Street, Peterborough, f\li 03458. For more informa

AD FORMAT: Each ad will be designed and typeset by BYTE. l>dvertisers must tion call Karen Burgess at BYTE 603-924-3754. 

ACCESSORIES 

CARTRIDGES & MORE! 
Nylon or multistrike cartridges in limited quan
tities for COLECO ADAM. $19.50/dz. & $2.50 
ship. in CA 6% sales tax. Free 62 page catalog 
with 1,000's of cartridges & other accessories 
for all computers. 

Allied Business Machines, Dept. B 
9281 Earl, La Mesa, CA 92042 

Inquiry en. 

DATA CABLES & PARTS 
EIA RS232-C Data Cables · standard, extended 
distance. Teflon Assemblies. Also Centronics 
(parallel), Coaxial (RG59U, RG62A/U, Dual Wang, 
Twin-axial), Ethernet, Ribbon, IBM, DEC Oompe.tr· 
ble cables, AB switches. connector par ts. bulk cable; 
tools & hardware (wall plates). Send for Catalog. 

Communication Cable Co. 

POB 600-8, Wayne, PA 19087 


215·644-1900 
Inquiry 725. 

Self-Inking Printer Ribbon 
For users of Okfdata and other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
times longer than the ribbon you are now using. For 
further information please call or write. 

CONTROLLED PRINTOUT DEVICES, INC. 

POB 869, Baldwin Rd., Arden, NC 28704 


(704) 684·9044 

Inquiry 704, 

LOWEST PRICES ON DISKET.TES 

SV.c" OSCO 39a:, High Density. $1.25. 


3'h'' SSHD $1 .35. DSHD $1.45. 

• Lifetime warranty • Includes tyvek sleeves 
• 1000/o error lree • Reinforced hub ring 
• Finest quality • Labels & write protecl tabs 
• Boxed Producls • Same day shipping 

.Aiid 3.00 shipping per 100. Minimum mo diskelles. 
Send check or call. CA residents add 61h % sales tax . 

Data Bureau Inc. 213-479-0345 
1633 Westwood Blvd., Ste. 120, Los Angeles, CA 90024 

'""ui<:l 739. 

FREE CATALOG 
Thousands of pa1ts and new surplus electronic parts 
at super low prices. FAST ORDER P.R0CESSING 
AND SHIPPING (95% of all orders shipped within 
4a hours). 

CALL OR WRITE FOR A FREE CATALOG. • , 

ALL ELECTRONICS CORPORATION 
POB 20406, Los Angeles. CA 90006-0406 

1·800·826·5432 
Inquiry 705. 

ACCESSORIES 

•RIBBONS• 
- OVER 300 AVAILABLE 

BLACK COLORS 
APPLE IMAGEWRITER $2.25 $2.75 
DIABLO HT 2 mis 2.40 n/a 
EPSON MX-RX 70/80 2.25 2.75 
OKIDATA 80·82·92 .85 1.25 

Nationwide 1-800-331-6841 


In Ohio 1·513-865-0947 

MCNISA/l.\MEX DEALER SUPPLIES 


Inquiry 682 . 

• . . SOFTWARE PUBLISHING ... 
GDS oilers a wide variety of services that will help get your 
soflware to the markel Address your needs wilh GDS. 
•IBM style clolhlvinyl 3·ring binders/slips. 
• Labels. sleeves. disk pages. bulk d1skelles. . 
• Disk duplicallon with 100% verif ication. 
• Shrink wrapping and producl assembly. 
• Quick tu rn-around. 

A well packaged product can make the difference in making 

a sale. Call us now! VISAIMC. 

GLENCO DEVELOPMENT SVSTEMS(312) 392-2492 

3920 Ridge Ave .. Arlington Hts .. IL 60004 

Inquiry 768. 

IBM PC ACCESSORIES! 
Our NEW Gatalog includes every Accessory ANY IBM 
PC USER mighl want! PC Stands/f>edestals, Travel 
Cases·toust Covers, Switches/Cables, Buffers/Gen· 
verters, Surge Protectors, Flopp)1$1Rlbbon$, P.C 
Toolkits and MORE! Low Direct Prices, Same Day Ship· 
ping and Satisfaction Guaranteed! Simply call/write for 
a FREE COPY of our lATEST CAT!.\LOG loda~. 

TiP,Z Direct, Inc. Simply Call 1·800-FOR-JIPZ 
P.O. Box 690, San Francisco. CA 94101-0690 

1·800-367-8479 or 415-567-4067 

Inquiry 660. 

COMPUTER PROTECTION 
• UPS • LINE CONDITIONERS• ISOLATORS 

• MODEM PROTECTORS 
• AC POWER INTERRUPTERS 

- HUNDREDS OF HINTS & PRODUCTS · 

FREE CATALOG 1-800-225·4876 

ELECTRONIC SPECIAUSTS, INC. 
171 So. Main St., POB 389, Natick, Mass 01760 

1 ·800-225-4876 
Inquiry 773 . 

ASSEMBLY LANGUAGE 

FREE 8088 TUTOR Monitor 
Learn 8088 assembly language using the new book. IBM 
PC·8088 AssembJy Language Programming, by Richard 
E. Haskell. Order the book for $25 plus $3 S/H and get 
the powerful TUTOR monitor software free. Load and 
examine any <isk f1le, disassemble any 8088 code. debug 
EXE files. Satisfaction guaranteed. 

REHi Books 
54 N. Adams, Suite 130-Y, Rochesler Hills, Ml 48063 

(313) 853-1941 

Inquiry 69 1. 

BAR CODE 

PRINT LABELS READABLE AT 50 FT. 
Print Labels with Large Text and/or bar codes on PC 
with Epson/Okidata/IBM printers. Text to 1"x1" reads 
at 50 tt. Bar codes 39, I 2ol5, UPC/EAN, MSI, 000
LOGMARS, AIAG. Menu driven $49-299. OR prinl from 
any program (i.e., dBase, Lotus, Wordstar) $179; $239 
large text. Subrtns too for BASIC, Turbo, C. 

Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 

(408) 458-9938 

Inquiry 323. 

DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers for microcom
puters & lerminals, including IBM, DEC, AT&T, CT, 
Wyse, Wang. All readers connect on the keyboard 
cable & are transparent to all software. Low cost bar 
co.de print programs & magnetic encoders are also 
available. 

TPS Electronics 
4047 Transport , Palo Alto, CA 94303 

415·856·6833 Telex 371-9097 TPS PLA 

Inquiry 766. 

BAR CODE READERS 

Read Bar codes into any program with program

transparent, keyboard interface Bar Code Reader 

for IBM PC, AT and compatibles-$385. 

Minis/CRTs/micros RS-232 Reader-$399. All metal 

construction, auto-discrimination of 9 bar codes. 

Portable Readers for physical inventories-$650. 


Worthington Data Solutions 

130 Crespi Court, Santa Cruz. CA 95060 


(408) 458-9938 

Inquiry 323. 

BUSINESS OPPORTUNITIES 

THE GUIDE TO HIGH-TECH 
CONSULT ING AND CONTRACTING 

New &1op-by-s1op. hOW·to mlon1191(0n book: G mno 
started, career build ing, hardware & so.f~ware JOb sources: 
pa~Vful ltime , career change. moor9ighl. Gontracts; taxes; 
client/ job shoplrecrui!ef negol:1a.tlong techniques. 
Businessrf:nance, engineer ing. scientific. Author strategfes 
r.aises wages! $16.95 + $3 postage. 

Madden Associates 
Dept. 8, 2039-F Civic Center Drive 

North Las Vegas. NV 89030 

Inquiry 686. 

COMMUNICATION 

ASVNC MANAGER & TUTORIAL 
Interrupt driven transmit & receive * Buffered I/Oto 
64K * XON/XOFF * Modem controls « XMODEM* Use two comm ports simultaneously * Written in 
assembler * HLL calls for C and Pascal * Complete 
with object libraries, documented source code, sam
ple programs, and a comprehensive manual. 

$69 + $3 S&H. (CA 6%) Cash/CK/MO only 

CIRRUS SOFTWARE 
P.O. Box 51924, Palo Allo, CA 94303 

(415) 949-4254 

Inquiry 749. 
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COMMUNICATION 

MULTI-USER BBS (PC AT) 
TEAMale-a mainframe quality BBS. A mini COMPU
SERVE. Full screen cursor -controlled interface, topic 
outline structure, public and private topics, audit trails, 
XMODEM, inlegrated mail, content retrieval and more. 
Requires XENIX. From $495. MS-DOS Demo $29.95 

MMB Development Corporation 
753 Deep Valley Drive, Rolling Hills Estates, CA 90274 

Inquiry 690. 

COMPUTER DIGITIZERS 

VIDEO IMAGE PROCESSING 
• STORE VIDEO PICTURES ON DISK 
• CAPTURE & PRINT REA'"WORLD IMAGES 
• Custom Applications Include: 


- Video Databases 

- Desktop Publishing 

- PC Based Video Telephones 

- Color/B&W T-Shirt Systems 


• Digitizers (Compuler Eye. Chorus, etc.) 
• 	Video Toolkits for DBASE Ill, LOTUS 123, etc. 


S.. HAL SYSTEMS btllow 


Inquiry 711. 

HAL SYSTEMS 
Image Processing Specialists 

674 Roote 202-206N 
Bridgewater, NJ 08807 

1-800-227-0158 

(in NJ 201-218-1818) 

201-469-0049 (24 hr. BBS/Modem) 


"A picture is worth a thousand wmds" 

Inquiry 711. 

COMPUTER FURNITURE 

MOBILE PC WORKSTATIONS 
The new Mobile-Station series of computer work
stations add wheels lo your computer system . 
Position ii next to your desk like a typewriter or 
take it from room to room. Several models in wood 
or laminates. Call or write for calalog and more 
information. 

Mlcrol.and Furniture Co., Inc. 

11 Madrone Ave. - San Anselmo, CA 94960 


415-485-9758 


Inquiry 746. 

COMPUTER INSURANCE 

COMPUTER OWNERS INSURANCE 
Call toll free for coverages and premiums 

• COM PU TERS OVERSEAS 
• COMPUTERS YOU LEASE 

• COMPLITEFIS Y0l!J LEASE TO OTl'IERS 

SAFEWARE 
The Insurance Agency Inc. 

1-800-848-3469 
IN OHIO (614) 262-0559 

Inquiry m . 

CROSS ASSEMBLERS 

ASSEMBLERS & TRANSLATORS 
Over 20 high quality, full func!ion, fast relocatable and 
absolute macro assemblers are available immediately. 
Source language translators help you change microcom
puters. Call for info about MS/DOS, CPM80, ISIS versions 

RELMS'" 
P.O. Box 6719 


San Jose, California 95150 

(408) 265-5411 


TWX 9,10-379-0014 


DAT A/DISK CONVERSION 

Disk/Disk • Tape/Disk 
Over 600 formats! 3•12, 51/•. or 8 inch disks; 9 
!rack mag tape; 10 MB Bernoulli cartridge. Data 
base and word processor translation specialists. 

Computer Conversions, Inc. 
9580 Black Mountain Rd.. Ste J 

San Diego, CA 92126 

(619) 693-1697 

Inquiry 652. 

DISK AND TAPE CONVERSIONS 
High quality conversion services for Dedicated Word 
Processors, Mini and Microcomputers. Over 600 3112", 
5114", and 8" formats. Also 800-1600BPI tape. Included: 
Wang, NB!, CPT, DEC, Vydec, Lanier, OS/6, Xerox, 
IBM Sys/34/36/38/5520, Mac, Victor, TRS, Apple, 
NSTAR, IBM PC/AT, HP, and most of the other 
microcomputers. We can convert directly into word pro
cessing software such as: DW3, WP, MS/WAD, WS, 
Samna, MM. PFS, and many others. 

DATA FORMATS, INC. (408) 972-1830 

Inquiry 654. 

CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
700 formals including 3'12': 5114: 8" disk formals & 
word processors. Disk to disk conversions also 
available. Call for more info. lnlroducing OCR Scan· 
ning Services. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 

Buffa lo Grove, IL 60089 (312) 459-6010 

Inquiry 753. 

DIRECTORIES • 

Software Publishers Over 1,000 toll Hardware Mfg., & 
free phone more. Save money for 

years to come. Savenumbers for 
time by finding 

computer numbers fast. One call 
could pay for this book. products & 
$9.95 plus $3 s/h to: 

support 
Precision Computers 

845 Cornell, Albany, CA 94706 

Inquiry 699. 

DOCUMENTATION 

COMPUTER ASSEMBLY MANUALS 

BIG BLUE SEED /or IBM'' BUILDERS: Parts list, place· 
ment diagrams. lf'tEitrudionS for assemb~ng 75 bare cards. 
Now includes 640K, Turbo & AT MthBds. $17.95. 
APPLE" BUILDERS NEED APPLE SEED: lnslructions 
for assembling 85 Apple-compatible bare cards ~Ing 
the popular 6502 II+ and lie MlhBd& $14.95. 

Both for $30 Bare cards available. Check/MONISA/MC: 

NuScope Associates•. Dept B 
PO. Box 790 • Lewl!!lon New York • 14092 

"A Division of Kosm:c MicroTech Inc. 

Inquiry 758. 

DUPLICATING SERVICES 

BLANKET SERVICES 
Diske tte dupl ication • Packag ing • Stock
ing/Drop shipping • 48 hour d eliv ery • 
S UPERLoK copy protection • N o m aste ring 
fee • N o cha rge for s tanda rd lab e ls • 

Star-Byte, Inc. 
2564 Industry L ane, N orr isto wn, PA 19403 

215-539-4300 800-243-1515 

DUPUCATING SERVICES 

Speed, 
Quality, 

FULL SERVICE 
DUPLICATION Value, 

Security, 
Support,

800-222-0490 •SATISFACTION 
(201) 462-7628 (In NJ) GUARANTEED 

MegaSoft, Inc. 
P.O. Box 710, Freehold , NJ 07728 

EDUCATION 

COMPUTER FACT BOOK 
• LEARN about Computers the Easy way. 
• Written in Clear, Easy to understand English. 
• Facts, Short Cuts, a Wealth of information, Hun

dreds of ways to Improve your ski ll s. 
• When You Need reliable Information Fast turn 

to the COMPUTER FACT BOOK 
for FREE Information write to: 

COMPUTER & ARTS Publlcatlons 
Suite 472-G, 5580 La Jolla Blvd. 


La Jolla, CA 92037 


Inquiry 708. 

EDUCATION/GRAPHICS 

INTR0DUGING MICRO TYPER 
Imagine being able to create custom overheads. 
worksheets or modily Printshop or Newsroom! Anything 
Is possible with the magic of Micro Typer. Micro 
Typer allows you to add creative text in different colors, 
sizes or languages to any Apple Graphics program. 
$50.00 MCNISA. To order call or wrile: 

COMPTECH SYSTEMS DESIGN 
P.O. Box 516, Hastings, MN 55033 

(612) 437-1350 

Inquiry 656. 

FLOW CHARTS 

FLOW CHARTING II+ HELPS YOU! 
Precise flowcharting is last and simple with Flow Charting 
II+. Draw, edit and print perfect charts: bold and normal fonts. 
24 shapes- 95 sizes; fast entry of arrows, bypasses & con
nectors; Fast lnse1t Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much morel 

PATTON & PATTON 
81 Great Oaks Blvd .. San Jose. CA 95119 

1-800/672-3470, ext. 897 (CA residents) 
1·800/538-8157, ext. 897 (Outside CA) 

408/629-5044 (Outside the U.S.A.) 

Inquiry 692. 

HARDWARE 

68020 C,OMPUTERS 
Up lo 14.5 Mbyle RAM, 258K ROM, 30 users. OMA flop
py and SAS! (SCSI). calendar/clock w/bat. backup, timer, 
real time multi-tasking. multi-user op. sys.. basic, 
assembler, screen editors, spreadsheet. Fits PC type 
cabinet. Mem. Prot. option, more. 

From 52195.00. 

Other 68XXX computer systems from $995.00. 

AAA Chicago Computer Center 


120 Chestnut Lane - Wheeling, IL 60090 


(3~25 4'59-0450 

Inquiry 762. 

$AVE Direct Manufacturer XTIAT Compatible Wholesaler 
XT Clone Bare Bone {case. 150WPS.640K) $295 

XT Complete Sr.;tem (aboYe;. (2) Fuj !su Drives $695 


A~1C~!4i~~~~-~;(~~~: ~~~B~~~· ~ $695 
&10Mhzl 

AT Complete S)"Siem (above+ 1.2M8, F/O COrtro1ec Hi ra; $1195 
Monitor. Mono Grapllc Ca1d, Keyboa1d, 2pp, tsp, RlC) 

Dealer Inquiries lnviled Complete Computer Accessories/Peripherals 
DAR HAN CORP. VisatMOAE Accepted 

908 E. Main St. Alhambra. CA 91801 

~~ei.,=~:.:...=ble 
Inquiry 696. Inquiry 684. Inquiry 748. 
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·HARDWARE 

USED APPLES & IBM's 
Macintosh 512K - $1150.00 


Apple 11 + and lie - call 

lmagewriter I - $275.00 


Motherboards & accessories - call 

We buy, sell, & horsetrade - Apple, IBM, & CBM. 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 

318·865-6743 4-9 p .m. C.S.T. VISA/MC 

lnquiryW. 

Cleans up your line power! 
Isobar protects computer from damage caused by 
high voltage spikes and AC line noise. It prevents 
errors, malfunctions. false computer printouts and 
disc skips. plus audio and video hash. Isolated filter 
banks isolate the outlets to prevent equipment in· 
teraction~ 3-way spike protection' Free catalog . 

Indus-Tool 
730 w. Lake St., Chicago, IL 60606 

Phone 312-648-2191 

Inquiry 703. 

MEGABYTES OF MEMORY 

Lowest Prices Guaranteed in US. Dealer lnQ. Invited 


Fully Populated 2MB Memory Boards 

TALLTREE SYSTEMS - JRAM BOARDS 

JRAM 2 $134 OPEN 7 
JAAM 3 Aboveboard 183 DAYS A WEEK 
JRAM AT 183 M·F 9-8 
JRAM AT Aboveboard239 S-S 9·6 
JDISKETTE 135 VISA, MC, AE, CHOICE 
JLASER I 275 703·847-4740 
JMODULES CALL • •

800 642 2395 
Information and Technology Services, Inc. 

Inquiry 668 

LOAD CELL INPUT & CONTROL 
Local/remote control of plant processes via multi-drop 
bus from single serial port; compatible with all com
puters. Basic software included. 

• Load cell input • 8 channel AC output • 

• 24 channels AC/DC 110 • 

• Count up/down/dispense • 


SCALE-TRON INC. 
P.O. Box 424, Lachine, Quebec, HBS4C2Canada 

(514) 634-7083 

Inquiry 675. 

SANVO 550/555 USERS 
TURBO BOAR0·7.2 MHZ . , • • • .S 95.00 
20 MEG EXTERNAL HARD DISK SYS TEM .........$749.95 
SANYO VIDEO BOARD (ORIGINAL) . . . ...•• .. $174.95 
RS·232 BO.. , ........ , ............. ... S 49.95 
HARD DISK CONT W/CABLES & SOFT (ST-506) . . .$249.95 
768K MEM, CLK, & EXPANSION BD· 

(FREE RAMDISK, SPOOLER, & SOFTVIDEO·RUNS 
IBM PROGRAMS). . •. . . . . • . . . . . $199.95 

TAMPA BAV DIGITAL 
1807 Gull-to·Bay Blvd., Clearwaler, FL: 33575 

813-443-7049 

Inquiry 734. 

KING OF MICROCONTROLLERS 
• 4000 Microcontroller Boards & Kits for 

8035/8039/8040/8048180491805018031/80321 
80511805218751165111700117809 from $19.95 

• 4008 Mini RS232 Terminal Kit, Full Keyboard, 
LCD Display $159.95 

• 4015 8052 Basic System, EPAOM Pr ogramming, 
RAMs & 110 $299.95 

TECH STAR LABORATORY 

Suite 709 R&B Corp. Park, 1701 N. Greenville Ave. 


Richardson, Texas 75081 


Inquiry 709 

_... 

HARDWARE 

EPROM/EEPROM PROG. $250 
Programs 2716-27512, 25xxand 68764166 eproms 
via RS-232. Also 874x micros and 28xxA & 52Bxx 
EEPROMs. Automatic baudrateselect. bui~ in help 
menus. no personality modules' 

16 BIT 110 MODULE $75 

Low cost control via" RS-232 . Expands to 512! 


INTELLITRONICS 
P.O. Box 3263, Tustin, CA 92680 

(714) 669-0614 

Inquiry 700. 

1HARDWARE ADD-ONS 

APPLE COMPATIBLE PRODUCTS 
lie RAM/80 Column Boards, 64K $39. 256K $109. 
512K $139. 1.0MEG $238. 256K·1.0MEG in· 
eludes XMe PLUSWORKS S1wr. II+ 80 Col Bd 
$49. lie Keypad w/16 Keys $39. 11 +le Cooling Fan 
w/surge protect $29.95. Add $3 Shipping. Write 
1or complete list. 

NEXO DISTRIBUTION 
914 East 8th St ., Ste. 109, National City, CA 92050 

(619) 474-3328 

Inquiry 726. 

PC 1/0 BOARDS 
• Four Port RS·232 wlsoftware . . . . . •34900 
• RS-4221485 Serial • • • •14900 

• RS-2321422 with 24 Parallel 1/0 . . . •19900 
• RS-422 Synchronous . • • . .. •29900 
• EPROMIRAM . . .... •19900 
• ND & Olgital 1/0 . • , .. •29900 

Call About Custom Designed Boards 

Sealevel Systems Inc. 


P.O. Box 1808, Easley, SC 29641 

(803) 855-1581 


Inquiry 655. 

MORE THAN A MIDI INTERFACE 
• Use MIDI sof!ware for scoring, sequencing, in!eractive 
music training, etc. with your own musical Instrument or 
MIDI input • Dri~'e MIDI synthesizers, ellecls, recorders, drum 
machines elc. from any acoustic instrument. Avail. for Com
modore 64, Apple II, Mac, Alar~ Amiga, & more. $189.00 U.S. 
{plus $10.00 S&H) • Money Back Guarantee Payment by 
money order, VISA or Mastercard. 

PITCHRIDER '" b~ IVL 

3318 Oak si~~i~~~~~.0~~i.e~an~da, VBX 1R2 
(604) 383-4320 

Inquiry 728. 

Z80'" I HD64180/CP/M'" CO-PROCESSORS 

Plug·in co-processors for PC, PC/AT. 

Blue Thuoder ZBO co-processors 


6-mhz $249.95 10-mhz $399.95 

12.5-mhz $599.95 

HD64180 co-processors $295 and up 
All co-processors with CPIM emulator. Software only 
emulator ZSIM only $99.95. 

Z-WORLD 408- 980-1678 
2065 Martin Ave. #110, Santa Clara, CA 95050 

Soe Ad Pago 206. 

Inquiry 717. 

Motherboard Clock $59 
SideClock does not use an expansion slot! The lnnoven
tions' Clock/Calendar. installs in seconds: Just open the 
computer cover and snap it into place. Never enter the 
lime and date again, SideClock does it for you. 
Replacable battery & software included. 30 day$$ back 
gtd. 2 year limited warranty. $59 +$3 slh. Site discounls. 
Dealers welcome. 

ARISTO 
16811 El Camino #213·0, Houston, TX 77058 

713/480-6288 800/3ARISTO 

Inquiry 752. 

HARDWARE/COPROCESSORS 

HARDWARE/COPROCESSOR 

PC COPROCESSOR/MEMORY C~RD 


Turn Your PC into a Mini! 
The PC 4000 plug-in card for PC and compatibles uses the 
high speed Novix Forth CPU that executes Fon.h in silicon
no assemble( Al 4 MIPS, 100+ times laster than the PC 
PC4000 and PC run in parallel and share up to 512K on·card 
memory. For th software included. C also available. 

Software Composers 
210 California Avenue. Suite I 

Palo Alto, CA 94306 
(415) 322-8763 

Inquiry 707. 

. HARDWARE/GRAPHICS 

Video Animation 
Would you like to do real animation on video tape? The Pico 
Systems Video Animation Controller and an editing video 
recorder are all you need. Any computer with a spare AS-232 
serial port can run lhis controller. No special soflware, jusl 
simple words and numbers command the controller to insert 
n frames of video from your screen to an exact location on 
the tape, with absolute frame accuracy guaranteed. 

Pico Systems 
819 Marshall Ave., Webster Groves, MO 63119 

(314) 962-6103 

Inquiry 713. 

HOUSTON INSTRUMENTS PLOTTERS 
Houston OMP-40/41&42: AB/C-0 -slze S966/$2Sn 
loline LP3700 A-E size, 1 pen $3364 

DIGITIZERS 
Summagraphics MM1201, pow, cable $374 
GTCO MD7·1212 complete $516 
Hitachi HOG·1111B Tiger II w/sty!us $735 

GRAPHICS BOARD/MONITOR COMBOS 
Orchid TurboEGA & NEC Multisync $1099 
Artisl 1 & Mitsubishi 19" monit or {C6922LPAG) $3418 
Large corp. & instilutional PO'saccepted O.A.C. 

ARDEN SYSTEMS, INC. (213) 479-6707 ext. 29 
12335 Santa Monica Bl. #240. Los Angeles. CA 90025 

Inquiry 650. 

HDWRE/POWER PROTECTION 

POWERLINE GREMLINS?? 

POWER FAILURES?? 


The MEIRICK STANDBY POWER SYSTEM 

is the TOTAL SOLUTION to yoor 


powerllne problems. 

240 watt system • $365; 400 watt system • $495; 


BOO watt system . $795 


MEIRICK Inc., POWER SYSTEMS DIV. 
Box 298, Frisco, CO 80443 303-668-3251 

LANGUAGE/TRANSLATION 

INTERCHANGE HEWLETT PACKARD 

FILES ON IBM PC 


LIF Utility forthe IBM PC allows IBM PC's and compalibles 

to read and wrile files written by Hewlett Packard Series 

70, 80, 200. 300. 1000. 9000 compulers. Call tor data 

sheets, config diagram, pricing. Oswego Software Inc. 

specializes in HP disk file copying. program translators. 


Oswego Software Inc. 
507 Norlh Mams Street, Oswego, Illinois 60543 USA 

(3l2) 554-3567 TELE:X 858757 

Inquiry 733. 

LAPTOP COMPUTERS 

IBM & MACINTOSH 
$799 SIX LB. LAPTOP COMPUTER 

Choose the new Tandy 102 or NEC 8201 portable computers 
& combine it with our battery-operated 312• disk driive, integra!ed 
ROM software (the Ultimate ROM U), carrying bag, & either our 
IBM "L.APDOS" or Maciitosh "MACDOS" cisk shariig software. 
Just plug our porlab!e disk direcUy nto your IBM a Macintosh 
serial port for complete data compa1ibility with your tavo1 i1e solt· 
ware. For FREE laptop catalog 1·800·343 ·8080. 

Travallng Software, Inc. 

19310 No11h Creek Parkway, Bothell. WA 98011 


(206) 483-8088 


Inquiry 779. 
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MAILING LISTS 

Professional List Management 
Arclisl - mainframe mailing list management forthe 
PC/XT/AT Capacity 20 million names. automatic zip 
and state verification, print any label, custom charts 
and reports. merge-purge with excellent near-dupe 
recognition. match codes. postal presorting. Nth 
sampling, much more. $595. Demo cf!Sk avai lable. 
Take control of your list. Call for free brochure. 

Arc Tangent, Inc. 

923 Olive St.. POB 2009. Santa Barbara. CA 93120 


800-843-5928 (in CA. 805-965-7277) 


Inquiry 714. 

MODEMS 

MODEMS - !>S LOW !>S $119 
300/1200 Baud, external. 2 year warranty - free 
compuserve time. Toll-free customer service number. 
Hayes Compatible AT Command set, Auto 
Answer/Autodial RS232C Connector - 8 led status 
lights. We will beat any advertised price. Compati 
ble with most computers and terminals. 

We accept Visa/MC 
JEMCO SYSTEMS 

POB 511263, Salt Lake City, UT 84151-1263 
800-433-4606 (In Utah) 298-1661 

Inquiry 759. 

PUBLIC DOMAIN 

-+ PUBLIC DOMAIN SOFTWARE 
50 AMIGA DISKETTES - $8.50 each. 25 ATARI-ST DISKET· 
TES - $8.50 each. 490 IBM DISKETTES - $4.25 each. 
60 SANYO 550/555 DISKETTES - $4.25 each. 
SAMPLE DISKETTE & CATALOG: AMIGA or ATARI-ST SB 
ppd. IBM or SANYO $5 ppd 
All prices include FREE SHIPPING! Visa/MC • No Extra 
Charge! 48 hr. Turnaround! Phone Orders Welcome! Ouali· 
ty Media Used! 

Computer Solutions 
P.O. Box 354 - Dept. B, Mason, Michigan 48854 
1-800-874-9375 (M-F 10-5 EST) 1-517-628-2943 

Inquiry 760. 

THE BEST OF THE BEST! 
Public Domain & User Supported Software for IBM PC 
or compatible. Word Processing, Database, Spread· 
sheets, Utilities, Games. Accounting, etc! 50 disk 
package $205.00, or rent 2 wks. $75.00. lnlo & Super 
Sampler Disk$6.50, Deluxe Word Processor $6.50, bolh 
$12.00. MCNISA 

BLUE CIRCLE GROUP, INC. 
Box 23502, Minneapolis, MN 55423 

(612) 823-4111 

Inquiry 679. 

IBM, CP/M, MAC SOFTWARE 
Over 2500 disks covering IBM/ PCDOS/ MSDOS, 
CP/M and Macintosh. All major public domain user 
groups represented. Priced from $6 (US) disk (even 
lower in quantity). Fast service, shipped around the 
world. Call or circle inquiry #653 for our FREE 32 
page minicatalog of highlights. 

CANADA REMOTE SYSTEMS LIMITED 
(1-800-387-1901) (1-416-231-2383) 

Inquiry 653. 

SALES/MARKETING TOOLS 

Telemarketing Software $95 
TeleMAGIC i slhe#t package for people whO do business by 

~~~~e~~~~~-,a~~e~~o-~~r~~re~~~~~~~~r 1~~~~~~~keG:: 
lerly simple lo use. lnc1edibly powefful. No copy protectio n. In
terlace with YOUR word processor. One billion records. DOS 
windows. lmport·expor1-mailmerQe. 30 day mon~y back 
guarantee. Corporate license available. Network option Now 
A~~c~T&.T, GE. Bell, Sears. hundreds of others. VISA. MfC. 

Remote Control 
1320 Ocean Ave.. Suite E, Del Mar, CA 92014 

800-922-9952 In Cat. 800-922-5228 

Inquiry m. 
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SOFTWARE ACCOUNTING 

TAX PAK 
Schedules A B C D E F G R SE W Forms 1040, 
1040A, 2106, 2119, 2441, 2468,3903, 4562, 4684, 
5261 . Not copy protected - For IBM-PC. 8"CPM 
(Z80) 8"CPM86 Kaypro IV Morrow MD3. Personal 
$37, Professional $185 Yearly update $27 & $125. 
Pro4"8Sional includes: IRS Approved forms. multi· 
pie clients. alphanumeric input. 

CANDELARIA WORKS 
3955 Club Dr.. Atlanta, GA 30319 

(4041 266-2420 
Inquiry 751. 

CUSTOM PAYROLL 
All systems have multiple pay categories, calcula
llon of all taxes. user defined deductiOfls. 401 (k) 
handling, many reports, paychecks, W-2 f0tms, and 
much more. Custom features are available. Prices 
start at $695 for system , manual, ana PC Basic 
source code. 

Datasmith, Inc. 
Box 8036, Shawnee Mission, KS 66208 

(913) 381 -9118 

Inquiry 761. 

dBASE BUSINESS TOOLS 
• General Ledger • Purch Ord/lnvntory 
' Accounts Recvbl. • Accounts Payable 
• Order Entry • Job Costing 
• Sales Analysis • Job Estimating 
$99EA. + s&hw/dBASE2,3or3+ SOURCE CODE 

dATAMAR SYSTEMS"cred. Card-Check-COD 
6809-B Convoy Court, San Diego, CA 92111 

800-223-9963/CA 800-221-9964/(619) 278-8222 

Inquiry 680. 

1986 INCOME TAX PROGRAM 
PCTAX-MASTER, theCOfllpjete 1986 Federal Income Tax prepara
tion progcrn la IBM-PC, XT. AT. PC;- and compatibles !or only 
$95 . Form 1040 with 22schedules and forms. Menu driven, last. 
lltegaled, easy lo use. Prints terms.Free telephone support. Yearly 
updates, ard 15 day mcriey back guarantee. Free pop-up scien· 
tmc calculator with order. 

VISA, M.C. C.O.D. call: 1·800-628·2828 Exl 820 
Questions and Illa can: 1·718·417·0165 

DATAX 
1923 Linden Street, Ridgewood, NY 11385 

Inquiry 740. 

INCOME TAX SOFTWARE 
TAXWORKS8 software to enter, calculale, and print 
Federal Form 1040 and 17 supporting schedules. 1986 
marks4thyea r of produclion. Free telephone support. 
For IBM. MS-DOS. CPM-80. Federal $400. California 
$100. 

TAXWORKS® 
8B1 Alma Real Dr., Suite T-2 
Pacific Palisades, CA 90272 

(213) 459-2746, In Ca lif. (800) 232- " 1040" 

Inquiry 765. 

CPA's CLIENT WRITE.UP $250 
Now a low cost, proven system featuring complele 
general ledger with llm:lblo report formats. statement of 
change, job cost and optional Lotus/dBase interlace. 
Alter-the·lact payroll provides earnings records , state u/c, 
941's, W-2's and 1099's Runs on all IBM PC/XT/AT and 
compatibles with 256K. $250 complete-including printed 
manual. MCNISA. 14 Day Free Trial. 

HOWELL ASSOCIATES 713-661-6652 
4545 Bissonnet Suite 280, Bellaire, TX 77401 

Inquiry 723. 

SOFTWARE ACCOUNTING 

INCOME TAX SOFTWARE 
LOTUS 123, APPLEWORKS; EXCEL spreadsheet 
templates to cab.Jate your 1986 Federal hcome Tax pkJs 
a look at 1987 & 1988 tax changes. Lots d Forms and 
Schedules. RS accepted prinlout. $50.00. Quick 
Delivery. VISA/MC. Orders: (800) 826-7146 UGIDeater 
discounts. 

ISLAND COMPUTER SERVICES 
3501 E. Yacht Dr.. Long Beach, N.C. 28461 

(919) 278-9483 

Inquiry 689 

ALL FORMS TAX SOFTWARE 
• Individual Federal Income Tax Software 
• Schedules A·E, G, A. SE. W 
·Forms 	 1040, 1116, 2106, 2119, 2210, 2441 , 

3468, 3903F, 4136, 4562, 4686, 5695, 6251 
• Prints on IRS forms or acceptable format 

·BASIC source, IBM PC, XT, AT or Compatibles 

• Demo disks $10.00 	+ 2.50 Shipping 


Prices starling at $39.95 


Unique Computer Systems 
140 E. Commonwealth Aye. #208, Fullerton, CA 92632 

In CA 1-800-331-5088 (1'. 14) 525-7118 

Inquiry 722. 

TIME & BILLING .... 
400 clients/20 partners/BO job & 40 out of pocket 
categories/20 areas of practice/fixed fee or hourly/ 
more' Prints billing/stalemenls/aged rec's/more' Free 
phone support. $149 (VISA/MC/AMEX). MS-DOS/ 
CPM-80. Other original software. 

FREE catalogue. 


MICRO-ART PROGRAMMERS 

614 Alameda Padre Serra, Santa Barbara, CA 93103 


(805) 962-0922 (24 hours) 


Inquiry f£1. 

SOFTWARE/BASIC 

FINALLY! MODULES 
Add class to your compiled BASIC programs with FINALL YI 
MODULES. Use pull·down WINDOWS, l"<lrizontal menus, !JOI> 
up help screens, iipul screen and directory managers. Fa use 
with FINALLY! library and OuickBASIC 2.0 or IBM Compiler 
2.0. 30 Day Money-Back Guarantee. VISA/MC/Check/MO 

FINALLY! MODULES is 599.00 + $4.00 S&H 

KOMPUTERWERK, INC. 
851 Parkview Blvd., Piltsburgh, PA 15215 

(412) 782-0384 

Inquiry 719. 

SOFTWARE BUSINESS 

Service Plus-Delivery Rating 
Complete set of programs for delivery services. Rates 
bill using your rates, zones, wt. breaks, etc. from sim· 
pleratingto multiple zones, types. Reports include in
voicing, driverpay,sales by customer tonnage repons, 
aged receivables, stalements, custom labels and more. 

Demos $19.95 Full System $495.00 

SRI CORP. 
P.O. Box 70012, Houston, TX 77270 

(713) 864-5285 

Inquiry 731 . 

PC-Write"' Shareware Ver. 2.7 
Fast, powerful word processor/text editor for IBM 
PC. Spelling checker, screen clip, mailmerge, split 
screen, ASCII files, macros. Supports proportional 
printing, laserJet, 300+ printers. $16 for all soft 
ware, tutorial/guide on diskette. OK to copy. 
Register for manual/support, $89. Full 90-day 
guarantee. 

Qu/cksoft (206) 282-0452 Visa/MC 
219 First N. #224J, Seattle, WA 98109 

Inquiry 756. 

http:WRITE.UP
http:Disk$6.50


-- -
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SOFTWARE/BUSINESS 

OFFICE AUTOMATION SOFTWARE 
Order Entry. Inventory $19.95 each. lndependenl or in
teractive. Fast. accurate. Database sizes: 150 to 3000. 
Monitor up to 15 whse. Other configs avail . Order 
ackno'Nledgment forms, inventory listings, & reorder level 
listings printed. Min. req: IBM PC or compalible, 1 DSDD 
360K drive. 128K RAM memory. DDS 2. 1 O or later. 
MCNISA. free shipping in continental U.S. 

FutureSoft (216) 753-1336 
P.O. Box 23005. Cuyahoga Falls. OH 44223· 1100 

Inquiry 697. 

PC-File/A"' 
All the power of PC-File Ill plus: Relational link lo 
other databases. integrated lelter writing & mall· 
merge. context sensitive pop-up help windows. New 
binary search retrieves data hundreds of times faster . 
$149.95 "' $5 slh . 

ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 

1-800-J-BUTTON 

Inquiry 673. 

DATA ENTRY SYSTEM 
Heads·down data entry wilh two-pass verification for 
the PC/XT/AT & compa11bles. Loaded with features 
like: Aulo dup & skip, verify bypass. range checks. 
& table lookups. Fully menu driven only $395. 

Call for free 30 day trial period. 

COMPUTER KEYES 

21929 Makah Rd., Woodway, WA 98020 


(206) 776-6443 

Service Plus Inventory II 
Inventory location & control !or warehouse & distribution 
centers. Fast. comprehensive &guaranteed to increase pro· 
ductivily. Handles 1000s of product codes (SKUs) each 
having as many locations as needed. Many reports including 
full activity byproduct codes, picksheets by FIFO, lot#, serial 
#, or expir. dales. Demos available $19.95 Full system 
5695.00 Add'I modules available. Requires Harddisk IBM 
XT, AT or compatible multiuser or single user available. 

SRI CORP. 
P.O. Box 70012, Houston. TX 77270 

(713) 864-5285 

Inquiry 732. 

PC-File Ill"' Version 4 
Search. sort . browse. global changes. macros. mailing 
labels. format reports with selection & calculations. sub· 
totals, lotals, averages, encryption. Exchange dala with 
1·2·3. WOAD. WordStar. Over 190.000 users. $59.95 + 
$5 s/h. For IBM PC. 

ButtonWare, Inc. 
P.O. Box 5786, Bellevue, WA 98006 

1-800-J-BUTTON 

lnquit)' 671 . 

PC-CHECKBOOK 
To!al checking at your finge~tipsl Quick &easy to use .Version 
3.0irdudo: Auto Filing, 1000 Entries/Checkbook. File protec· 
lion. Check Edlif'll. Son1ng by [;ite & Check No.. Analysis 
Report Screen flfll. Sequencial & by Category. POP-UP Pro 
mpters & Full Screen Help Menus. May be used as a Budget 
Mana.ger. $39.95 chk/MCl\!ISA. 

DEB/SOFT APPLICA TIO.NS 
P.O. Box 35398. Houston, TX 77235 

(713) 729-2362 

Inquiry 774. 

SOFTWARE/BUSINESS 

PC-Type+ 
The ultimate tool for writing! PC· Type+ comes 
equipped with the essentials, PLUS many advanc
ed features-Mail Merge, 100,000 word spelling 
checker, & a Labels program. Works hand in hand 
with PC-File and PC-File. Open up to 10 files 
simultaneously' $69.95 + $5 s/h. For IBM PC. 

ButtonWare, Inc. 
P.O. Bo x 5786, Bellevue, WA 98006 

1-800-J-BUTTON 
Inquiry 672. 

PROFIT PLANNER"' $89 
Menu-driven financial soflware for budgets. projects. 
products, acqwotioos & forecasting. Provides P&L. 
balance sheet. cash flow. ratios, net present value, 
internal rate & graphs. Requires Lotus I 23 or clone: 
Symphony. too. Visa/MC/ Amex. Brochure. 

Suntex National 
P.O. Box 772868 • Houston, TX 77215 

(800) 643-9039 ext 303 • (800) 392-6273 In Texas 

Inquiry 661. 

TPR088 - ROUTE FINDER 
A powerful interactive system for finding routes on 
transportation networks w/upto512 nodes and 16K links. 
TPR088 can find the shortest path between lwo nodes. 
sequence up to 50 stops. compute minimum spanning 
trees and times/distances between all points. Aeq. IBM 
PC. 192K. graphics adapter. $99 w/8087 support, user's 
guide, sample U.S. Highway ne\wcrk. VISA/MC. 

EASTERN SOFTWARE PRODUCTS, INC. 

POB 15328, Alexandria, VA 22309 


(703) 549-5469 


Inquiry 693. 

dFELLER Inventory 
Business inventory programs written n modifiable dBASE 
source code. 

dFELLER Inventory $150.00 

Requires c:BASE II or Ill , PC·DOS/CPM 


dFELLER Plus $200.00 

with History and Purchase Orders 


Requires dBASE Ill or dBASE Ill Plus (For Stockrooms) 


Feller Associates 

550 CR PPA. Route 3. Ishpeming, Ml 49849 


(906) 486-6024 


Inquiry 742. 

IBM/APPLE/MAC SOFTWARE $10/DISK 
2,500 Top Titles in Wad Processing, Spreadsheet, 
Graphics, Database, ntegrated, etc. Instant Access! 

24 hr. 800-663-8844 Cott 
Hot Une 604-732-7508 In Canada Toll Free 

to place your order. Super fast 2-day Air Courier 
Delivery anywhere in North America. Don't Miss Our 
Limited Time Special: Order 10 Disks, Gel 5 FREE! Call 
now for FREE giant catalog. M/C, VISA, AE, COD 

SOFTSAVE 

Inquiry 780. 

CASH PLUS 
A complete set of programs to help small business people 
track sales and receivables efficiently. Reports include: Aged 
Receivables, Statements, Cash Due today or future date, 
Sales by category, customer, YTD, custom labels, and much 
more. Add on modules available. 

Demos $10.95 Full System $89.95 

SRI CORP. 
P.O. Box-70012, Houston, TX 77270 

(713) 864·5285 

Inquiry 730. 

SOFTWARE/BUSINESS 

SAVE LEGAL FEES 
157 time tested legal forms on disk, complete with menu 
driven system and editing and printing capability. Free 
copy of PC-Write word processor included. Forms writ 
ten by a no!ed attorney and applicable nation-wide. 
$129.95 plus $7.50 shipping and handling. 

LegalEase"' HDG Software, Inc. 
54 Whitney St., Sherborn, MA 01770 

617-651-1881 
800-628-2828 x 706 for credit card orders 

Inquiry 669. 

SOFTWARE/CHURCH 

ROMAR CHURCH SYSTEMS'". 
Membership-61 fields plus allernale address: labels. 
letters, reports any field(s) . Offering -256 funds: optional 
pledge: statements; post to 255 x/year. Finance-GIL with 
budget: up to 500 sub-totals & 99 depts: month & YTD 
reports anytime for any month. Size 2000 people/fl op
py: 25000/10 meg. Ad too short! Write! 

Romar Church Systems, Attn: BMB 
P.O. Box 421 1, Elkhart, IN 46514 

(219) 262-2188 

Inquiry 657. 

Church Package 
Parishioner Time. Talent and Treasure System pro· 

gram is wri\len in modifiable dBASE source code. 


• Contributions • Disbursements • Ledger 

• Names .with mailing labels 


• Personal information database. 

Requires dBASE II or 111. PC-DOS/CPM ·80 $200. 


Feller Associates 

550 CR PPA, Route 3, Ishpeming, Ml 49849 


(906) 486-6024 

Inquiry 743. 

, SFTWR/COMMUNICATIONS 

EasyComm'" . 
Modem communications too cumbersome? Thousands 
have switched to EasyComm ... Full featured, 300/1200 
baud, VERY EASY TD USE, users love it! For 
IBM/Hayes compatibles. Reg. $49.95 MCNISA. 
1 YEAR ANNIVERSARY CELEBRATION SPECIAL 

5000 copies onlySg, 95 ea. incl. ~s;;~~~~~ 
CalSOFT Software 

3609 Thous. Qaks Blvd., Suite 121, Westlake Village, CA 91362 

(805) 497-8054 

Inquiry TTB. 

SOFTWARE/ENGINEERING 

ELECTRONIC CIRCUIT ANALYSIS 
ECA-2 is a PC based high performance analog circuit simulator 
w/AC. DC, Transient, Fourier. WorstCaseand Monte.Carlo analysis. 
ECA-2 will handle circuits of approx. 500 nodes and 2500 com· 
ponents. In addition to value and tolerance, the component 
parameters include Bandwidth. Temperature Coelllcient, Delay, 
Phase Angle and continuous or piecewise non.linearities. Includes 
component sweeping lor optimization. Demo disk $15. ECA-2 $675. 
One year update service $120. 

TATUM LABS 

POB 698, Sandy Hook. CT 06482 


(203) 264-3755 

Inquiry 659. 

ENGINEER'S AIDE 
Integrated Process Engineering Software 
• PiJeloe/Duclwork Sizing •Orifice/Control Valve Sizing 
• Pump/Fan/Compr. Sizing · • Project Financial Ana~sis 
• Heal Exchanger SiZing • Conve1sions/Specifications 
Pull-down menus, pop-up help, money back 
guarantee. All for $395 (IBM & Macintosh). 

Engineering Programming Concepts 
P.O. Box 925, Camarillo, CA 93011, 

805-484·5381 

Inquiry 685. 
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SOFTWARE/ENGINEERING 

ENGINEERING SOFTWARE 
CAD • TECHNICAL WORD PROCESSING • GRAPHICS 
PROJECT MANAGEMENT • MAINT & INSPECTION 
ENG CALCULATOR • STATISTICAL ANALYSIS 
FORECASTING • FINITE ELE • EQUATION SOLVER 
SPACE PLANNING • BILL-OF-MATL TAKE-OFF 
ENG PUB • ELECT & LIGHTING •FREE CATALOG 

American Hytech Corporation 
416 Ocean Ave., Marblehead, MA 01945 

Tel (617) 639-2625 

Inquiry 702. 

SOFTWARE/GENERAL 

SongWright Ill 

Music Processor for IBM Compatibles 

Prinls qual ity lead sheets, songs, scores with text and 

symbois, multiple staves; transposes to any key; plays 

tunes: Screen graphics editor.; IBM/Epson/Star printers. 

Send $49.95, $2 s&h or wrile for fcee sample output. 


SongWright Software 

Roule 1, Box 83, Lovettsville, VA 22080 

(703) 822-9068 

In quiry 681. 

NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 

TOPSI IS A FULL VERSION OF OPS5 WHICH RUNS 
UNDER MS-DOS, UNIX OR CPIM. A FAST, EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL. 

PROTOTYPING: $125 PRODUCTION: $250 
PROFESSIONAL: $375 SHIPPING, ADD $5 

DYNAMIC MASTER SYSTEMS 
POB 566456, Atlanla, GA 30356 

(404) 565-0771 Telex #282923 

Inquiry 695. 

INDEX TO BYTE MAGAZINE 

JANUARY 1981 TO PRESENT 


• KEY WORD I TITLE SEARCH • 

MS/DOS FORMAT 


PAPER LISTING $10.00 

MS/DOS $25.00 


UPDATES WITH ORIGINAL DISC $10.00 

NOT COPY PROTECTED 


SEND CHECK I MONEY ORDER 

TO: JWT I PAT 

1024 Beso Court, St. Louis, l-10 63026 

Inquiry 712. 

GREAT SOFTWARE, CHEAP! 
Absolutely Smashing User Supported Software 
$4.95 per disk. PC-Outline, PC-Write, DOSamatic, 
Commercial Unprotect, File Express, Cheap 
Assembler, Chess, utilities galore, many more. 
Money-back guarantee. IBM PC, PC Jr, or com· 
patibles. FREE CATALOG. 

Shareware Express 
31877 Del Obispo, Ste. 102M 

San Juan Capistrano, CA 92675 

Inquiry 664. 

SOFTWARE/GRAPHICS 

GRAPHICS PRINTER SUPPORT 
AT LAST' Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet, or laser printer. GRAFPLUS sup· 
ports all versions al PC or MS-DOS with IBM (incl. 
EGA), T ecmar, and Hercules graphics boards. 
$59.95. 

Jewell Technologies, Inc. 
4302 SW Alaska St .. Suite 207 , Seame, WA 98116 

(206) 937-1081 

Inquiry 676. 
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SOFTWARE/GRAPHICS 

~ 4D Graphics Lab could changetheway 
you think about space Itself. Now you can lake lotal control 
over the real-time rotational motion of the hypercube and 
other 40 shapes. You can def ine your own shapes too, and 
control the color and exact placement of each line in the x, 
y, z, and waxes. Play with hypercube, and other interesting 
40 shapes. Order today for $44.44 plus $4 S&H, CA add 
2.89 tax. For Compaq, IBM PC, compatibles w/OOS 2 or 3, 
CGA. 

40 GRAPHICS LAB 
Suite 537, 12021 Wilshire Blvd., Los Angeles, CA 90025 

(213) 479-4792 

Inquiry n s. 

FORTRAN PROGRAMMER? 
Now you can call 2-0 and 3-D graphics routines 
within your FORTRAN program. 

GRAFMATIC: 75 callable roulines for 

screen output. $135 . 


PLOTMATIC: Pen plotter driver. 5135. 

For the IBM PC, XT, AT and compatibles. We sup
port a variety of compilers, graphics boards and 
plotters. 

MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 

Silver Spring, MD 20901 

(301) 593-0683 

Inquiry 727. 

Tl PRO + TURBO + GRAPHICS 
TIGralix =graphics. turtlegraphics. music, scrandcurscon· 
trols, +more. Use basic picsw/oreprog.Source& docinclud· 
ed. TIGralix $89.95, + TURBO w/8087 & BCD· $169.95. 
NEW-TURBOFIX palches IBM TURBO 3.01A to run on Tl, 
windows, plol & draw- $39.95 or wilh TIGralix or TURBO 
$30.00. Specify IBM or MS DOS TURBO. 

PROWARE, INC. 
P.O Box 15272, Portland, OR 97215 

VISNMC/CHECK 7AM-7PM MON-FRI 
(503) 233-4465 

Inquiry 662. 

SOFTWARE/GRAPHICS 
LAND SURVEYS 

L-PLOT•.. A Metes & Bounds program to plot/print plats 
of Any scale- Any descriplion-use Any measuremenll 
Cale. areas, error of closure, plots mult i tracts. IBM/compa t 
with monographics, CGA or EGA capability. $190. 30-day 
FREE !rial. Visa/MC/chk. 

LAN/SCAN, INC. 
P.O. Box 6863, Abilene, TX 79608 

(214) 824-6419 

Inquiry 694. 

SCIENTIFIC GRAPHS 
SCI-GRAF produces high-res graphs (1680 x 1712 
pixels) on Epson or IBM graphics pOntefS. Supports 
log/linear scales. error bars. overlays. batch·mode opera· 
tion . Very flexible data ent y from disk or keyboard . User 
customizable. Requires DOS 2 or 3, 256K. 

$99.95 (Sorry, no credit cards) 

Microcomputer Systems Consultants 
32 West Anapamu, Suite 190, Santa Barbara, CA 93101 

(805) 963-3412 

Inquiry 757. 

SOFTWAR8LANGUAGES 

Minnesota SNQBQL4 Language 

Powerful string & data handling facilities. Interpreter com
patible wilh mainframe SNOBOL4. 32K strings, 32 bit in
tegers, 8087 for float & large memory model. Sample pgms 
include ELIZA. For > 128K IBM PC & DOS or equivalent. 
Definitive "green" book by Griswold et al available. 
Guide +SVA" SSDO diskette . -·-·-·-··- •·•· · . $44.95 
Guide + diskette + " green" book . , • . $59.95 
"Green'' book only . •••••• , ••• , , • • • . $26.95 
Poslpaid In USA. In NY add tax. VISA/MC (914) 271-5855 

BEASTIS INTERNAT IONAL 

POB 441, rY1illwood, NY 10546 


Inquiry 724. 

SOFTWARE/LANGUAGES 

MasterFORTH 
MasterFORTH is a complete programming en
v ironment for the IBM PC tam\\y, \he l\pple II 
family, the Macintosh & others. It rnclud<IS a 
macro-assembler, full file interface, string 
package, & resident debugger. Programs can 
also be optiml%ed with the optional target com 
piler. $100· t25. 

MicroMotion (213) 821-4340 
B726S. Sepulveda Blvd. #A171, Los Angeles, CA 90045 

Inquiry 688. 

BLACKSTAR SERIES/NO ROYALTY FEE 
" C FUNCTION LIBRARY. 283 !unctions. Includes 
source for a ll C & assembler routines. • 350 page manual 
!01 Lattace 3.0 & Microsott 3.0 & 4.0 $175. 
" BASIC DEVELOPMENT TOOLS. Includes B + Tree • 

~~~e:~~~~~; HFi ~~~sa~~~~~te~c;:S~~t.up0~~k 
Basic $99. 

STERLING CASTLE SOFTWARE 
702 Washington Street . Suite 17 4, Marina Del Ray , CA 90292 

(in CA) 213-30 -3020 (outside CA) (BOO) 7-Castle 

Inquiry 755. 

PASCAL-t o -C TRANSLATOR 
Industrial strength conversion from Turbo, Microsofl, UCSO, 
MT+, Apollo, Macintosh, and other Pascals to K&R C. 
Handles nested procedures, intrinsic functions, separately 
oompiled units and modules, all data types including long 
integers. Requires 512K IBM PCIXTIAT. Send up to 500 lines 
of Pascal and we will convert it IOI' FREE. Site licensing from 
$5,000. Conversions 50 cents/line. 

TGL In c. 

27096 Forest Springs Ln.. Co vallis, OR 97330 


(503) 74$-7476 

Inquiry 718. 

SCREEN PROGRAM GENERATOR 
SPG I creates BASIC program code quickly and easily . 
Design Your screen d irectly and SPG I will generate the 
BASIC program code to handle the display and input of 
d ata . Controls use of color, editing, graphics, cursor 
movement and function keys. Generated code easy to 
modify I merge I compile. IBM PC & compatibles 128K. 

$49.95 + $3 S&H (C::A+tax) 
Treebear.d Software 

5901 Warner Avenue. Suite 428, Huntington Beach. CA 92649 

(714) 840-6939 

Inquiry 701. 

HYPER C COMPILERSITOOLS 
Apple II ProDos Professional compiler. COOS com· 
piler, ProDos ent1y level compiler, 65C02 Assembly 
Language Dev. System, Macintosh compiler. full 
source code lor bolh Apple II and Macintosh pro· 
gramming tools. 

For further information/catalog contact: 

WSM GROUP, INC. (602) 298·7910 
P.O. Box 32005, TUCSON, AZ 85751 

Inquiry n1 . 

SOFTWARE/LEGAL 

DESIGNED FOR LEGAL WORK 

True professionalism requires specialization. 
This word, document processing, and case 
management software is designed for legal 
work only. It makes legal documents, court 
pleadings, and captions automatically . 
SoflWars'" $200. 

TSC T he Sof t ware Company 
P.O. Box 872687, Wasilla. AK 99687 

fl:/ICNISA 907-74$-6267 

Inquiry 781 . 

http:draw-$39.95
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SOFTWARE/SCIENTIFIC 

MATH TOOLBOX SERIES 
Numerical and Graphical analysis of scientific data 
w/o progrnrnnWlg~ vectors, matrices, complex, roots. 
systems, integration, ODE, POE, curve fit, stats, 
20·30 graphics + morel Also: Waveform process· 
ing, numerical modeling subs. Wide range of 
Scienti fic-Engineering applications. 

ALPHA Applied Research 
2355 McLean Blvd., Eugene OR 97405 

(503) 4.85-6841 

Inquiry 721. 

DATAACQUISITION AND ANALYSIS ON PC'S 
• MEASURE let DataAccµsllioo cWecllyto Lotus 123 • FOURIER PERSPEC
TNE If advanced Digilal Signal Analy~s . • LOTUS MANUSCRIPT Technical 
Document Preparation SyS:em. Con'bnes Text and Grapl11cs • PRIME FAC· 
TOO FFT Subroutine L1braiy. Call lrom Turbo Pascal, C, Fo1tran, Basic. Up 
to 65.520.0a!a Points. 20 avaibtfe. • TURBO PASCAL !ram Borland. 
• TELEVISION for Image Communications. • Boa7 Copnx:essois. all '\lifJltti 
• DASH-16 ND Converter Board 1rom Me11aBy1e. 

FREE Cusiomer Se1vice -~GUARANTEED 


AL LIG~TOR TECHN0l.OGIES 

P.O. Box 11386, Costa Mesa, CA 92627 


(.7-14) 662-0660 


Inquiry 706. 

CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 

New Low Prices 
Relocatable Macro Cross Assemblers, 

Linkers, Librarians 
Targeted to almost all Microprocessors 

ENERTEC, INC. 
BOX 131 2, Lansdale, PA 19446 

215-362·0966 MC/VISA 

Inquiry 744. 

Classical Controls Analysts Program 
Powerful, sophislicaled stabilily analysis tool for XT. AT and 
C~atibles . 5-plane, Z-plane, W-plane. High Resolution 
Bode. Nichols, Nyquist, Root Locus and time response plots. 
Solve block diagrams. Aulomalic SISO generation from 
transfer function databases. Interactive, menu-driven, easy
to-learn user interface. Solves up to 50 equations. Analyze 
60th order transfer tuiictions. Mainframe power at PC price. 
Write to: 

Lewis Engineerin g Software 

4911 Hampton Rd., La Canada, CA 91011 


(818) 790-4801 

Inquiry 716. 

TURN WordPerfect'" INTO A SCIENTIFIC 
WORD PROCESSOR ONLY $75 

Display & print complete math & Greek symbol sets. 
Includes display chip, printer downloading program, 
& free custom printer drivers & macros with proof 
of purchase of WordPerfect. Call for flyer, list of sup· 
porled hardware, & ordering info. 

SCIENTIFIC WORD PROCESSING ENHANCEMENTS 
8320 N. Lockwood Ave., Skokie, IL 60077 

(312) 677-4270 

Inquiry 763. 

forMathS text-formatter 
• Equations, matrices. ratios, integrals, diagrams 
• Macros, fonts, Greek/math symbols 
• Hyphenation, secn/eqn/ref numbering 
• Indexes, table of contents, footnotes 
• Dot-mat(ix, dalsywheel, laser primers, all monitors 

$400. $50 for demo 
SHANTHA SOFTWARE INC. 

SO.West 971h St. Boom 11 N, New York City 10025 
(212) 222-SNIP 

T ouchtone toll free: 950-1088-walt-FORMATH 

Inquiry 666. 

SOFTWARE/SCIENTIFIC 

MATRIX CALCULATOR v.2.0 
Matrix manipulations, Linear Programming, 
System ol Eqns, Mult ilin Regr., Oiff Eqns. 
Spread Sheet ·like Ed itor/Printer . Free 
DSIKUTILsoflware, 160+ pg. manual. $59.95 
Turbo Pascal Source code Opt at $60 include 
Free Turbo Pascal Linker program. 

SoftTech Inc. 

14640 LaBelle, Oak Park, Ml 48237 


1-313-544-8544 


Inquiry 683. 

""' MATRIX 100 ..,.
Perform mult iple~ solve simultaneous equations. in· 
vert matrices, etc. in BASIC or Fortran. " ... very sound 
runericaly .• . very powerful and very easy to use" - OR/MS 
Today 2185. "Stanlord Business So!tware deserves congraiula
tions" - PC Mag. 5/ 14/85. Price $80; 8087 suppo1t $125; 
compiler suppor t $250; FOIHan library $175. ($4 s&h). 

STANFORD BUSINESS SOFTWARE, INC. 

2672 Bayshore Parkway, Ste. 304 


Mountain Vom, CA 94043 

To Order Call (415) 424-9499 


Inquiry 747. 

SOFTWARE/SORT 

OPT· TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utili ty. Run as an 
MS·DOS command or CALL as a subroutine. Sup· 
po11s most languages and filetypes including Btrieve 
and dBASE. Unlimited fi lesizes, multiple keys and 
much morel MS-DOS $149. XENIX $249. 

(702) 588-3737 

Opt-Tech Data Processing 
P.O. Box 678 · Zephyr Cove, NV 89448 

Inquiry no. 

SOFTWARE/TOOLS 

Modula-2 
REPERTOIRE is the fastest selling M2 toolkit. New 
release includes DBMS, screen system, edi tor, & 
250+ routines. $~9 for all LNKs & SYMs; $89 with 
full (560K) source and 300p p.rinted manual. 
MCNISAIAMEXICODIPO. Call for free demo & 
manual on disk. LogitecH & other versions. 

4536 SE 50th, Portland, OR 97206PM1 (503) 777-8844; BIX: pml 

Inquiry 663. 

dBDOCGEN" 

dBASE" DOCUMENTATION GENERAl:OR 


dBASE owners easily document your dB ASE ap 
plicatioos. Documents .DBF (with structure and 
field names), .NDX (with index), .GMD, .FAM, and 
. FMT files. Only $99.50 + $4 UPS Gnd or + $6 
Blue S&H VIS.A/MC 

CALL TODAY (503) 233-8676 

TOP PRIORITY Data Products, Inc. 
1731 S.E. 55th Ave., Portland, OR 97215·3396 

Inquiry 687. 

STATISTICS 

STA TISTICS CATALOGI 
If you need statistics for IBM PC or Apple II, ca ll 
us and le\ our technical advisors help you find \he 
statistics programs you need. 
Wrile or call now to get a FREE catalog of statistics 
and quality control sottware. 

HUMAN SYSTEMS DYNAMICS 

9010 Reseda Blvd ., Ste. 222 


· Northridge, CA 91324 


(800) 451-3030 {818) 993-8536 (CA) 

Inquiry 754. 

STATISTICS 

The Statistician 
includes: Multiple Regression (Stepwise, ridge, all 
subsets, backward elimination) 
• T ime series analys is • descrip tive statistics 
• transformations • survey research • nonparametrics 
• X·Y plots • ANOVA •random samples • dala base 
• data editor • search & sort • hypothesis tests 

For IBM, MS-DOS, XENI X, CPM, TRS-DOS. 

QUANT SYSTEMS T~~~·;::~ 
Box 628, Charleston, SC 29402 1-800-334-08S4 
803-571·2825 (Ext. 81 4) 

Inquir y 658. 

STATISTIX™ 
$75 - Satisfaction guaranteed 

A comprehensive, powerful. yet easy·lo·use 
statistical analysis system for IBM PC/XT/AT's, Apple 
ll's. and MS DOS machines. Clear 200p manual. 
Write for information . 

NH ANALYTICAL SOFTWARE 
801 West Iowa Ave., St. Paul, MN 55117 

(612) 488-4436 

Inquiry 738. 

NUMBER CRUNCHER STAT SYS 
Menu-driven. Mu ltiple & stepwise regression, 
ANOVA, time series. discriminant cluster and factor 
analysis. principal components. scatter plots, 
histograms, !·tests, contingency tables. non· 
parametrics. Import export data. Spreadsheet, sort. 
join, merge. $79. IBM PC/Macintosh. Quantity 
discount. NCSS-B 

865 East 400 North, Kaysville, UT 84037 

801-546-0445 

Inquiry 729. 

RATS! Version 2.0 
RATS. the best selling Econometric software package, 
now includes daily and weekly data, a new easier to us e 
500 page manual. and many advanced features. Use 
RATS for time-~eries and cross-section regression, in
cluding OLS, ARIMA, VAR logit. and probit. IBM PC or 
compatible. $200. MCNISA. Call for brochure. 

VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 

(312) 864-1910 

Inquiry 710. 

SL-MICRO 
Tabulate survey results or analyze ex
per imental data using SL-MICRO. It has 
Frequencies with statistics, Crosstabs, 
Anova, Multiple Regression & Correlation . 
Data Editor & Data Transformations. 
Only $250 for PC-DOS, MS-DOS or CP/M 

QSC, Box 778, East Lansing, Ml 48823 
(517) 641 -4428 

Inquiry 782. 

P-STAT® 
Full maiQframe package for PC/XTIAT & com· 
~atibles. Statistics, data & file management. data 
'display, report writing and survey anaJ)'Sis all in one. 
4GL programming language, online ftELP & 
EDITOR, command or menu driven. $95 demo and 
site license available. 

P-STAT, Inc. (609) 924-9100 
471 Wall Street, P.O. Box AH, Princeton, NJ 08542 

Telex: 466452 

Inquiry 764. 
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TYPESETTING 

DESKTOP PUBLISHING 
Laser Printer composition software to drive Cordala L300 
with 100 PS fnts $495. With add 14 PS Lndscp fonts 
$695. For Canon LBP·S A2. NCR. HP LaserJet+ or 
Ricoh 6000 with 71 PS Prt or Lndscp fnts $495. H & J. 
merge graphics, mix face & pt. size anywhere on any 
line, mult tab & col justification. Boxes & Rules. 

Micro Print-X, Inc. 
P.O. Box 581, Ballinger, TX 76821 

(915) 365-2343 

Inquiry 720. 

UTILITIES 

PADLOCK/PADLOCK II DISKS 
PADLOCK furnishes the user with a method for providing 
protection against unauthorized duplication from DOS 
commands S99. PADLOCK fl disks come preformatled 
with linger-print and serialization . PADLOCK II disks of
fer superior protection. Ask about our HARO DISK pro
tection with uninstall capablly. MC/VISA 

GLENCO ENGINEERING 

3920 Ridge Ave., Arlington Hts., IL 60004 


(312) 392-2492 

Inquiry 769. 

FILE GENIE™ 
File Genie"' is a file conversion system which gives you 
the necessary toos to easily analyse and convert any fife 
to a new structure. Ideal !or re-structuring unusable data 
or word processing files. Search and replace in multiple 
files using "wild card" file descriptions. MS/PC·DOS. 
$69.95 MIC VISA 

TEAM AUSTIN, INC. 
6809 Convoy Ct., San Diego, CA 92111 

USA 800-822·0852 (in CA) 800-822-0853 

Inquiry ns. 

ATTENTION WORDSTAR USERS 
Non-resident utility supplies missing path support. 
Run wordstar, spellstar etc. from any directory. Edit. 
read, write. print files in any dlreclory_ No more subst 
commands. enter path when entering file name. 
Change current directory. IBM & combatibles DOS 
2.x- 3.x $30 incl. s&h (MA + 5%). 

BASEMENT SOFTWARE 

6 Woodbine Circle, Needham, MA 02194 


(617) 449-5299 

Inquiry 715. 

CONCURRENT DOS BACKUP 
BackPack" runs like BACKUP/RESTORE and sup· 
ports DOS and CP/M media as well as users. Backs 
up and restores up to 1000K/min . on an AT and 
360K/min. on an XT. Supports release 4.1 . Also 
available on CP/M·80 and CP/M plus. $150. 

Bright Light, Inc. 
520 Fellowship Rd. #C301, Mt. Laurel, NJ 08054 

(609) 778-0772 

Inquiry 670. 

UTILITIES 

SOURCE CODE LIBRARIAN & 

REVISION CONTROL SYSTEM 


TllB'" keeps ALL ve<sions of your program io ONE 

comp_act library file, even with hundreds of revisions. 

• 5 times faster than SCCS • LAN compatible 
• Free public aomain MAKE (with source) by L. Dyer 
MS/PC·DOS 2.x & 3.x. $99,95 + $3 S&H. VISNMC 

BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 

(919) 469-3068 

Inquiry 651. 

EditingTools 
A superb text editor with an mlellgent DOS interface. 
Load multiple directories as menus in table rorm1;11. Edit 
multiple files. Move text between files. Incredible value 
at $30. Add $25 for well-wrillen source code in Turbo 
Pascal. Add $2 for slh. 

Dr. Jiann Jou 
P.O. Box 460969, Garland, TX 75046 

214-495-8862 

Inquiry 69 6. 

IBM PC, DOS 213 70 KB 
We print pictures (300 + pie. maker enclosed) mix· 
ed with multifonts on Toshiba, Epson, etc. OR run 
our mem. residen• calendar, calculator, DOS ser
vices etc or even YOUR own codes. 

What can't it do? at $45 US? 

LCS (514) 279-5678 
P.O. Box 956, Outremont, Quebec 


Canada, H2V 4R8 


Inquiry 676. 

AT'S DON'T NEED 360kB DRIVES 

The 1.2mB drive has long been known to READ but NOT 

reliably WAITE on 360k8 lloppies. With "CPYAT2PC"'• 

1.2mB drives CAN reliably WRITE 360k8 floppies saving a 

slot for a second hard disk or backup tape. "CPYAT2PC" 

(Nol Copy Protected) ollers 'the preferable SOFTWARE 

SOLUTION. ONLY $79+$4 SIH VISA/MC/COO UPS BIR 


MICROBRIDGE COMPUTERS 

655 Skyway, San Carlos. CA 94070 

Order toll free 1-800-621-0851 x777 


415·593·8777 (CA) 212·334·1858 (NV.) 

TELEX EZLNK 62873069 Dealer lnqulries lrtvltcd 


Inquiry 750. 

PAL FOR SIDE~l€1(:! 
Personal Appointment Locator automatically shows 
coming appointments, searches your file, mainlains 
to-do list, automatically repeats appointments, ex
amines multiple files. Resident alarm too! Only 
$49.95. Cheap at twice the price! 

PAL SOFTWARE 
Ste. 12B 110 Green St ., New York, NY 10012 

212-334-9172 1-800-541·0900 
(In CA.) 1-800-334-3030 

Inquiry 767. 

UTILITIES 

Protect your hard disk data! 
Second Chance protects hard disk data files by making 
fast reliable backups. Secood Chance is from Quaid Sofi· 
ware, the makers of Cop'/Nllle. so you can counl on the 
same re6atx&IV" speed and ease of operation you're us· 
ed to with CopyW"1e. MS·GlGS $75 U.S. Check/CredR 
card 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd Fl. 


Toronto, Ontario, Canada M4Y 1S2 

(416) 961-8243 


Recover deleted files fast! 
Disk Explorer now 11\Qudes automatic file recovery. You 
type in the deleted Me's name, Disk &plorer finds and 
restcxes it. Gisk Explorer also $hows what's really on 'disk: 
view, change er create formats, change a fi le's status. 
cllange data 1n any sector. MS-DOS $75 U.S. 
Checl<!Cre<M card welcome. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd Fl. 


Toronto, Ontario, Canada M4Y 1S2 

(416) 961-8243 


PRINTER! CACHE! RAMDISKI 

PRINT-matic ($9.95) sends any of 16 user predefined con

trol codes to any printer from within applications. WARP-TEN 

($16) is a programmable disk cache that speeds up your PC 

disk accesses. AAMbak ($16) automates the saving of new 

or changed RAM disk files to ftoppy disks and/or hard disk 

subdirectories. PC. XT, AT, compatibles with 256K DOS 

2.0 +. (MN Res. + 6%). NCP 

Software Brewing Company 
P.O. Bo x 12094, St. Paul, MN 55112 

612-636-2727 Visa/MCICHK 

Inquiry 736. 

HANDS OFFN PC SECURITY 
- Locks Hard Disk. - Restricts Floppy Use. 
• Protects Subdirectories. 

- Normal Use of DOS Commands and Application Software. 

- IBM PC, XT, AT and True Compatibles. 

- DOS V2.0 and Higher. Hard Disk System. 

- Keep Other Peoples HANDS OFF Your System 

· S89.9S VISA/MC 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 

(412) 963-1624 

Inquiry 735. 

WORD PROCESSING 

HEBREW I ENGLISH I GREEK 
Arabic. Russian and European Languages. Full 
featured, multi-language word processor sup· 
ports on·screen foreign characters with no hard· 
ware modifications, and prints on most dot 
matrix printers. $350 + $5 s/h. Or send $15 + 
$4 s/h for demo. Req. 384K. 

Gamma Productions, Inc. 
710 Wilshire Blvd., Suite 609, Santa Monica CA 90401 

(213) 394-8622 

Inquiry 665. 

Advertise your computer products for 

as little as $375 in THE BUYER'S MART. 


For more information call 

Karen Burgess at BYTE 603-924-3754. 
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.1495 

Inquiry 59 

eompu$ave 

°Call Toll Free: 1-800-624-8949 

A DIVISION OF ADLANKO CORPORATION 

PRINTERS 
Canon LBP-Al .. 1935 Alps P2000 709 
CIE Triprinter ... 1395 CIE L\PS-10 .. 2345 
Citizen MSP10 .. 269 C1tJZen 120D 175 
Citizen MSP20 . 309 Fuiitsu 2100 . 369 
Toshiba 351C . . 1165 Fu jitsu 2600 . 1255 
Toshiba Laser .. .2499 NEC P6 . 428 
Panasonic 1080i . 195 NEC P7 . 599 
Panasonic 1091 i . 258 NEC CP6 . 545 
Panasonic 1092 295 NEC CP7 . . 729 
Panasonic 1595 . 565 Okidata 192 + 362 
Siar NB15 . 925 Okidata 294 1089 
01oomx: 150 cps/ Portable/ 4 Lbs . 329 
Laser Printer Headquarters SAVE 
Data Prod1Data South/Diablo!Epson CALL 
Genicom/Juki/Qume/Televideo/TI CALL 
Bullers/Cables/ Sheet Feeders SAVE 
Stands/ Switch Boxes/ Tractors . SAVE 

MONITORS 
Aydin 19·• EGA .. 1995 Amdek 730 599 
Mitsubishi 6922 . 1995 Amdek 310A . 143 
Mitsubishi 8918 . 2895 Golds tar RGB . 259 
NEC Multisynch . 559 PGS MAX12 . 
Thomson Ultra CALL Samsung TTL 
Pack.Bell EGA . . 455 Taxan 770 .. 
Wyse 700 & Card . 699 Taxan840 

COMPUTERS 
AT& T6300 640K i 1 Drive 1295 
Corda la PC: Port.& Desk /2 Drives . 899 
Cordata AT: PorU 1.2M Drive 
Laser 128: Apple llECompatible 
Packard Bell AT: 640K1 44M Drive 
Packard Bell AT: 640Ki72M Drive 
Panasonic Bus. Partner: 2Drives . 
Panasonic Senior Parlner: 1Drive 
Panasonic Exec.Partner: 2Drives 
Sharp PC7000: Porl.l 2Drives 
Sperry IT: 1M/44M Drive . 
Toshiba 1100 + &3100 Portables . 
Wyse + Turbo:640K/ 2Drives 
Wyse + Turbo: 640K/ 20M Drive . . 
Wyse 286: 10 MHV 640K/ 1.2M Drive 
Wyse 286: 10 MHZ/ 640K/ 20M Drive 
Zenith 181: Portable/ 2 Drives . 
Altos1Corvus/ITT/N ECITelev1deo 

TERMINALS 
Adds Viewpoint + . 439 Altos V 
IBM 3164 Color . 899 Ampex 232 
Kimtron KT7 435 Wyse 30 
Televideo 905 289 Wyse 50 

! ... . ,. Ulilllll'·i111·ilil'Mlllllillil'lllll 1 . . 
• I 

.1595 
382 

..... 2199 
.2599 

965 
..... 1065 

.. 
Tele video 955 399 Wyse 60 .. 
Televideo 9220 .. 452 Wyse 85G 

' 

.1599 
.. 985 

.2799 
CALL 
1025 

. 1475 
.. 1795 

. .. 2149 
. 1675 
CALL 

CALL 

" 

PLOTTERS 
Houston 41142 .. 2325 Houston 56A . 4195 
Houston 51152 .3295 loline 4000 . CALL 
Houston 51 152MP . 3695 Roland 800 375 
Hewlett 7475 . 1575 Roland 880 879 
Hewlelt7570 ... 4475 Roland 980 .. 1165 
Calcomp!Gould!Taxan/Other Models CALL 


DIGITIZERS 

Kurta Penmouse . 185 Kurta 8.5x11 299 

Houston TG1005 . 275 Kurta 12x17 549 

Houston TG1011 . 489 Hitachi 11x11 589 

Houston TG1017 585 GTCO:All . CALL 

Houston TG8036 2799 Summa 12x12 379 

Summa Mac 12 . . 389 Summa 12x18 . 659 

MS BUS Mouse 109 Summa Mouse . 79 

Mouse Systems PC Mouse BUS + . 
Many Other Brands And Models 

MODEMS 
Anchor Volksmodem 12 
Anchor Lightning 2400 
AT&T 4024 
Hayes Smartmodem 1200 . , . 
Hayes 2400B: W/Soltware . . 
lncomm 2400: Upgradeable 4800 + 
Prometheus Promodem 1200 . . . 
Prometheus Promodem 2400G 

122 
CALL 

... 118 
295 
475 
365 
535 
295 
272 

. 285 
Racal-Vadic 2400 V & PC ......... 399 

US Robotics Courier 2400 . 378 
Ven-Tel 2400 Plus 375 
Codex/Novation/Rixon/UOS/Zoom CALL 

BOARDS 
Artist I 1024x768(1nterlaced) 
Artist 10 1024x1024 (Interlaced) . . ... 2195 
AST Rampage PC-XT/256K . 275 

: A Tl EGA Wonder Card 272 
AT Multifunction: OK (Expands 1SM) 219 
NEC Multisynch Graphics Card 389 
Orange Grappler +:Apple . 69 
Orchid Turbo PGA 1025 
PC Monochrome Graphics Card . . 82 
PC Multifunction &Controller Card .. 99 
Taxan Gold Card . 319 
Taxan 560 EGA Auto Switch 319 
Tecmar EGA: Graphics . ........... 265 
Video 1Vega Deluxe . . 365 
Genoa/Hercules/lntel/Persyst . 
Ouadram•STBITseng11Jertioom Vut~ 

WE ALSO CARRY MANY OTHER PROOUCT 
LINES & MODELS. CABLES, SOFTWARE 

CHIPS. KEYBOARDS. PO'WER DEVICES 


DISK DRIVES 

Seagate 20M Kit . 369 Priam ID-40 915 

Seagate 30M Kit . 449 Toshiba 3.5" .. 119 

Apple & IBM Compatible Drives SAVE 


OTHER FLOPPY AND HARD DRIVES 

Alloy • CDC • CMS • Corvus • Fujitsu 

Genoa • !OMEGA • Irwin • Mitsubishi 

Maynard • Miniscribe • Mountain • Teac 

Peachtree • Maxtor • Tandon • Titan 

Tallgrass Tecmar • Western Digital 


HOURS: MON· FRI 7AM • 6r-m1il111u ::r"m • it:r-M 

IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 S. 371h SI., Phoenix, AZ 85040/Prices Rellecl Cash 
Dlscounls And Subjecl To Change Wilhoul Notice. Major Credil Cards 
And Selecled PO's Are Accepled. We Cannol Guarantee Compatibilily. 

Soft*Rite ) ) LANbasic! 

Soft *Rite announces a Superior three-part programmer's tool. 


Microsoft BASIC™ compatible in every place that counts. * 


LAN screen 
LANscreen makes the burden of def in
ing your database record structures one 
that you will look forward to instead of 
dread. Standard fields and types such 
as "Money", "Telephone" and "Date" are 
one keystroke to generate. As many as 
255 database structures can be related 
to a single screen' Segmented data 
input can be done automatically by edit 
ing the field display. Part numbers with 
spaces or dashes and slashes are auto
matically parsed down to the essential 

I raw data. Definable Upper and Lower 
limits for numeric inputs along with 
ACCEPT /EXCEPT input filters are stand
ard features. Screen Mask generation is 
done with a "freestroke" approach. You 
may put mask elements and data 
input/output cells wherever you wish. 
COLOR them tool EGA support too l 

'Drivers Installed for IBM PC-NET / MS-NET 

LANbasicI 
LAN basic is your own personal solution to 
powerful I data manipulation. How many times 
have you got excited over some new "total .. 
database package only to find out (after 
spend ing a fair amount of time and money) 
that you were stuck in some corner. unable to 
do some function that has become standard 
in "In Business for Money's.. Basic? The 
manual is 400 pages long. so we cannot fully 
descr ibe all the features. but here are a few in 
ADDITION to the ones you are now used to: 

* COM DATA$ 14 common areas ALWAYS 
available to inside or outside. chained or 
linked programs * Re-assignable printer 
ports LPT1 -LPT4 * Generic filename use that 
allows file and database locations to be re· 
defined outside of basic in a user-created 
REDIRECTOR file. to ease multi-user system 
configuation * USESCREEN, < 1-16 > * 
SCREENINPUT < anyfield > * SCREENOUT
PUT <anyfield > * OPEN DB.< remote or 
local database manager> * 
DBGET. <variable from DBM. automatically 
defines and dimensions in LAN basic> * 
DB PUT< same> 

LANdbase 
LANdbase is the home for your data. 
LAN basic calls are coupled to LANd
base via network comunications (PCnet 
or?). A single keyvalue and function 
number will return a record. Multiuser 
record locking is handled by simply put
ting an ·x· after the read call. (i.e. 
RDDBEQUX, <argument>. Automatic 
"health checking" to warn you of poor 
hardware performance and lost or !rag
mented data. "Paranoid" mode of opera
tion where files not accessed for some 
time will be closed and reopened to 
flush buffers and insure integrity. Pass
word, Userlevel and Data encryption 
functions. Several DBM's can be 
installed in the network system to 
improve performance and reliability. Tog
gle mode screen (printer) reporting to 
record log-on or other access activites. 
Bill Fairman's tried and proven true C
Tree(c) data management product. 

Soft*Rite Multi-User Programming Tools 
15381 Chemical Lane, Huntington Beach, CA. 92649 

(714) 898-0525 
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''Double Strength'' Solution . 

delivers a high performance 


SBJBOFXand GTJBO rwt shaum actual size 

computer andpower graphics! 

V ou 've needed a computer 
f that's smaller, faster and 

packs more memory. And you've 
wanted the best of today's graph
ics. Well, now you can have both 
affordably. Micromint brings you its 
newest single board computer, the 
SB180FX and its piggy-back color 
graphics board the GT180. Now 
with this "double strength" combi
nation you can take industry stan
dard Z-80 compatible software and 
add colossal graphics like the 
ones you see on this page. That's 
right- graphics like these with your 
Z-80 software! 

c 

~ The SB180FX is only 5.75" x 8" . It 
~ gives you a Z-80 compatible CPU 
E running at 6, 9 or 12 mHz. You 
~ also can get 512K bytes of RAM, 
~ up to 32K bytes of ROM, two 
5 38.4K baud serial ports, a parallel 

Three horizontal split screens 
and one window screen. Size 
and positionfully progmmmable. 

So don't wait any longer for the 
computer size, speed, memory 

and graphics you've been wait
ing for. The SB180FX and 
GT180 team not only gives 
you the latest features you're 
looking for, you can have 
them for a great low price. 

&iftware: Modula 2 by 
Borland International 
including SBJ80/GT180 
Grafix 1bolbm:. 

port, a peripheral expansion bus, SB180FX* ...starting at $409.00 
three bi-directional parallel ports GT180 ...............$395.00 
and an industry standard 765A Borland International 
compatible disk controller for up Turbo Modula 2 ........$69.00 
to four disk drives (any combina Modula 2 Grafix Toolbox .$89.00 
tion of 31'2", 51/4" or 8" drives). 

•minimum configuration: 256K bytes ofAn on-board SCSI expansion bus RAM and ROM monitor. 
lets you connect directly to a hard 
disk drive or additional computers. 

TO ORDER CALL 

"' 
E 
E f~ te<hnltal lnfo,matlon o~ =~~e~,:~~t~;-~t~7~~ l! 

1 Micromint, Inc. 4 Park Street Vernon, Connecticut 06066 TELEX: 643331 
354 B Y T E • FEBRUARY 1987 

~...l(:t':"!["lll The GT 180 has 38 commands 
including 23 graphics drawing 
commands: line. rectangle, 

.-40li~a. polyline, polygon, circle, 
ellipse, arc, ellipse arc, 
filled rectangle, paint, 

pattern and copy. 

c 



XEROX®COMPUTER FOR BUSINESS, AND PERSONAL USE! 

"EROX® ••• The Name You Can Trust! 
Since 1906 Xerox® has been the world 
,eader in office automation and copying 
equipment. They have set standards that 
others can only imitate. The Xerox® 6064 
Personal Computer was designed to meet 
lhe demands of business, professional, and 
personal computing today, and into the 
future! We are proud to offer this complete 
Xerox® System at a remarkably LOW price. 
Compare for yourself ... then buy your Xerox® 
6064 from C.O.M.B.! 

Get the Xerox® Advantage! The Xerox® 
PC offers you the advantage of running IBM' " 
: ompatible MS' "-DOS, so you can run the 
hundreds of business and professional soft
ware programs available todayl And the 
Xerox® PC is easy to use I It's designed to get 
you up and runn ing as quickly as possible 
with computer-aided instruction and supe
rior documentation covering all aspects of 
personal computing. 

Xerox®... Service You Can Count On! If 
you're considering an IBM '"-compatible, 
don't be misled by pr ice alone! The system 
we are offering is a complete system ... very 
easy to hook up and use ... and very afford
able. But more than that, each system we sell 
is backed by Xerox® service and support. 
When you buy this system, your name and 
computer's serial number is automatically 
registered with Xerox®. Should you need 
service or advice, a network of over 150 
service centers stands ready to help you. 
Before you buy ... compare! Xerox® is your 
best value! Check all these features: 

• IBM'"-PC Compatibility. 
•Standard 83-Key PC Keyboard with 

Mouse Interface (Mouse Not Included.) 
•High-Resolution Monochrome Monitor, Lets You Sefect from a Menu and • Four Reference Guides. 

with 10" Diagonal Non-Glare Screen, Provides Clear On-Line Instructions If • Four Software Programs: Two X-Cel' " 
Swivel and Tilt Housing. You're Confused About Your Next Step. Training Disks, Two Diagnostic Disks, 

•Two SW' Floppy Disk Drives. Complete Tutorial Software and GW'"-BASIC Interpreter, and MS'"· 
• 256KB Memory. 8MHz Intel 8086-2 Manuals Included: 	 DOS/ScreenMate'" Operator's Guide. 

Microprocessor for Faster Speed, Less • "Getting Started" Booklet. 	 • Twenty Blank Disks. 
Waiting Time. 

• Seven Expansion Slots, Serial Port for Over 150 Service Centers Nationally. 
Communications or Printer, and Parallel Manufacturer's Limited 90-Day Warranty on Parts/Labor.
Printer Port. 

• 	Comes with ScreenMate'", a User ListPrice ........ . ..... $2764.80 
 $999Friendly Guide to the Functions of the 
MS' "-DOS Operating System. Liquidation Priced At Only ..................... . 


• 	Menu Driven .. .No Need to Remember Item H-2101-7118-557 Shipped Frt. Collect Ship. Wt.: 79 lbs. 
Complicated Commandsl ScreenMate' " 

Xerox "- and the identifying numbers herein are trademarks of XEROX'·· CORPORATION. 

Credit Card Customers Can Order 

By Phone 24 hrs. a Day 7 Days a Week 


TOLL FREE: 

1-800-328-0609 


Inquiry 47 

SEND TO: 	 Item H-2101 
C.O.M.B. Direct Marketing Corp. 
1405 Xenium Lane N/Minneapolis, MN 55441-4494 

Please Send_Xerox'> Personal Compuler(s) llem H-2101-7118-557 al $999 each. 

(llem shipped lreighl collecl). (Minnesola residenls add 6% sales lax.) Sorry. no C.0 .D. 


0 	 My check or money order is enclosed. (No delays in processing 
orders paid by check.) 

Charge: 0 VISA" 0 MasterCard® O Discover5M 0 American Express® 

Acct. No. ----------------EXP--'-- 
PLEASE PRINT CLEARLY 
ame---------------------~ 

Addres."--------------------- 

C1fyStale ------------------ZJp -- _____________ _______ --_ 

Pl 

Si Here------- ------------

FEBRUARY 1987 • B Y T E 355 

I 



DESK-ADAPTORTM 
CONVERT YOUR DESK 

TO A COMPUTER WORK STATION 

Why buy expensive computer furniture for 
home or office? 

• Convert any desk or table into a computer 

• 	 ~~~k~~~~~~apter™ keyboard holder 
lowers keyboard height to optimum keying 
height for maximum comfort and 
produclivity. 

+ 	 Installed and removed in seconds without 
tools. Easily stored when not in use. 

• 	 Padded clamps won't mar desk or table 
surfaces. 

• 	 Accommodates all keyboards up to 9.5 
inches deep. 

$27 plus $3 shipping. MN residenls add 
6% sales tax. 

Appro-Tech, Inc. 

4201 Brookside Avenue 


St. Louis Park, MN 55416 


Inquiry 27 

Sottwa11 pr09ram~a le at o UO. 00. U !Us~ 
hiqhly stable AID converter. Excellent accuracy and 
high noise immunity. 7 digital 1/0 lines. Ideal for lab/ 
industrial automation. $239 

AD10D •Single channel version of A0500 with 10 
digital 110 lines. Same programmable gain and high 
noise immunity. Useful for transducers, ATE. 
education. $149 
DG24 • Digital 110 board with 24 TTL 110 lines 
configurable in software. 8255 PPI based. $95 

XB40 • Extender board and cable for above boards. 
Includes easy connect terminal strip and prototype 
area. $49 
Software examples in Pascal, BASIC, Forth and 
Assembly. 
Complete documentation and money back guarantee. 

Real Time Devices. Inc. 
19JOPARl l FOREST AVENUE 

PO BOX 906 
STATE COLLEGE. PENNSYLVANIA 16804 

(814) 234-8087 

Inquiry 246 

FORMATTED DISKS 

"Ready to use in your 


I BM PC or compatible. " 


ALF formats brand-name factory certified disks, 
and double-checks them for defects. You save the 
time and hassle of formatting disks yourself, and 
pay no more than for ordinary blank disks! 

CALL TODAY TOLL-FREE 

1-800-321-4668 
in Colorado, 303-234-0871 

ALF 1315.f Nelton St. Denver, CO 80215 

59: 

3M 
69' 

Inquiry JO 

1Mbit 
41256 
41256 

.i.'41256 
4464 

V4164 

100n$ 

100ns 

120ns 

150ns 

150ns 

l&lns 
• f PROMS 

$Wf..00 l1i$ t1 ~ Soi.l.!i(J I 
hD9.Ga :VC256 ~ s t..liCI 

1"69.00 ~- - l•.tl
l261JXI ~1t ~ .. J.7$ 
I tlJl5 21C&M 200N. I .uo 
I. iUIO ,,.. ~ $ l.2~ 

um 2Sloo 1.uJ I 
• M'llXT"• (Palfl,lrl110ctc) 

153511 v~ llMI. Cl!y cl lndlnl!y. °' 917~6 I 
,.,.,..... 918-3/>Q-2"88 (Mol>-ffl . 8-5) 

OJIO!R TOll F:Tlff 
(800) 892-8889. (800) 882-8181 

OUblo. CaMan:> Nld9oc-=-o 
Clll.L fCXl Cl.1!119'1! 1'!taS &. \IOllM ~ 

~~acmn ' ~OOCIJ'l ~ 
~Oot~IO~~cn111$tt!OO 

Cdllci!na~~~6$\ -- 
~-~"'~hCG.U"S.~t1Cli{l.l"OIJ 't:>) 

.lltl~15'IOO\~ 

Inquiry 121 

mer1can 
Semiconductor' 

THE BARE 
JCT TURBO 

SYS11M 

s399 
..Looks.tastes, andacts/ikean 
IBM, AND /f's 100% compalibl4 

8087 . .$119.00 
80287·3 . . 175.00 
80287-8. . .239.00 BABY AT . . $499.00 
64K. . . ..99 AT . . . 1100 
41256K-150 . . .2.39 V-20 . • .•. 14.00 
41256K·200 1.99 FLOPPY DD/OS .. 75 00 

XT & AT ADD ON CARDS 
For AT, XT, Compaq, & Corona: 

30MB Hi-Speed 
20MB Hard Drive S299 ALL KIT . . s449 

TO ORDER TOLL FREE CALL 
1·800-237-5758, EXT. 819 
...- Inside Flarlds Technical Line • 
.... 813-961-9444 1-813-981-5584 

16520 N. Florida Ave., Lutz, Florlda 33549 
Add 3.2% for VISA/MC purchaaea. 

Inquiry 345 

$79 
HARD 
DISK 
CONT. 

omputer 
Surplus 

Store 
New Shugart Model 1610 

5-V• • Hard Disk Controllers 
Emulates: 
• 	 Xebec S1410 (1610-3) Full 
• CTTC 510 (1610-1) 90 Day• SCSI (1610-4) 

Guarantee
Worts wHh: 
• Micromint COM 180, SB180 
• Wavemat Bullet Manual&• 	 AMPRO All Boards 
• 	 Macintosh Schematic 
• Apple lie Only $8 
• ACS 1000 

Xebec S1410 HOC . . . • . • • • . . . • . . • . . . .$95 
IBM PC Controllers 
• Adaptec 2010A . . • . •.••.•• , • • . • . ••. .$150 
• 	 Adaptec 2070 (RLL 2-7) ................ $175 

(Shipping & Handling $5.00) 

222 Phelan Ave. • San Jose, CA 95112 
408-280-1740 

Inquiry 68 

Ideal for troubleshooting, Break-out Box Model 
232MA8 incorporates nine 2-color LED's lor 
monitoring TO, AO. ATS. CTS, OSA. CD. and OTA, plus 
2 spare LED's. 
Includes one male and one female AS·232 connector: requires no 
AC power or banenes.Alsoincludes 24-page instruction manual. 

Order direct from Manulaclurer TODAY and SAVE1' 

SAME-DAY SHIPMENT! MONEY-BACK GUARANTEE! 
Request your FREE 8 & 8 ELECTRONICS 
Catalog, with acomplete line of RS·232C 

·· Interlace and monllorlng equipment 
"ff1111f:V1.s.a. MC.cuho1!1e1s flQlllp;llCPO:sr1omciu~J1l1td uted 

llftlm9'*' I..~-' ll!nlia 

ORDER 
TODAY! 

15028 Boyce Memorial Drive• Ottawa, IL 61350 

Phone: 815-434-0846 

Inquiry 36 

CIRCUIT SIMULATION from $95.00 
SPICE, the mostpowerlul analog circuit simulation 
program of the 80's now runs on the IBM PC as 
IS_SPICE Tor only $95.00. Performs AC, DC and 
Transient analysis. 

Improvements are made using a pre processing 
compiler, PRE_ SPICE for $125.00 and a graphics 
waveform display and measurement program, 
lntu_Scope for $250.00. 

Our unique approach lo improving SPICE allows 
complete mainframe compatibility and adds lea
tures that include: Monte Carlo Analysis, Macro 
models with parameters, pans libraries. automatic 
data measurements, bi-directional Fast Fourier 
Translorms, Polynomial Regression and much 
more. 

Now supporting 3 popular graphics adapters: 
EGA, CGA and Hercules with dot matrix and 
plotter outputs. The lull system is $470.00 and 
requires 640K RAM, 8087 or 80287, fixed disk and 
graphics adapter. 

Programs are not copy protected, come with a 30 
day money back guarantee and Newsletter sub
scription. Shipping via UPS surlace is included in 
lhe U.S.A.. foreign add $20.00 for ail' mail. In 
California, add 6.5% sales tax. 

For information. write or caUintusott1 PO Box 6607, 
San Pedro. CA 90734·6607, Tele: (213) 833·0710. 

Inquiry 129 

I 

UNDERSTAND 

Feeds and refolds 

paper in the same 

space you use for 

your printer! Swing 

paper receiving tray 

down and bottom 

shell becomes a 

storage for paper. 

Only $44.95. 


Other stands and 

trays available from 

$19.95. 

CALL TOLL FREE 

1-800-344-6934 

0 Grand Union 
Micro Systems 

2222 Gumtr- Lane, Fallb<ook. CA92028 
ForCu1tomerServlceCall(619) 723-0882 

Inquiry 107 



UNIVERSAL EPROM 

PROGRAMMER KIT $99 ! ! 


• On board power supply, 110/220 VAC; 
• Menu selection; No personality modules; 
• Built in monitor for easy 1/0 debugging; 
• User friendly softw; Full tech. support 
• Detailed 50 page manual with schematics; 
• Quick pulse algori thm: 27256 under 60 sec 
• All 24/28 pins to 27011 & CMOS EIE)PROMS 
•Micros: 8741. 2, 4, 8, 9, 51 , 52, 55 , 9761 & CMOS 
• Auto baud RS232 to 19.2k; Free PC drivers 
• Ofse t /spl it Hex. Binary, Inte l & Motorola 

8, 16 & 32 ·bit files; Cased 1409C-34 5991 

B&C Microsystems 

6322 Mojave Dr .. San Jose, CA 95120 


' Ph 1408) 997 ·7685 Tx 4995363 Visa & MC 


~~<t- EPROM 
~0~PROGRAMMER 

APROTEK 1000'-=.: ONLY 

$265.00 

COMPLETE WITH 

PERSONALITY 


MODULE 


117 AC POWER-RS-232 CONNECT 

-6 BAUD RATES - HANDSHAKE TO HOST 


ALLOWS READ, WRITE, VERIFY & COPY 


Comes complete with IBM-PC, Apple, or CPM 
(Specify Computer} Driver Program on Disc. 

Programs the following 5 Volt 24 or 28 pin 
devices: 2716 series tl'vough 27512, 25xx series, 
68764 plus others. Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $15.00 ea. Full 1 year werranty. 
TO ORDER CALL 1·800/962·5800 OR WRITE 
APROTEK 

1 0 71 A A VENIDA ACASO Add 
CAMARILLO. CA 93010 S4 00 Shopping USA 
Info 18051 987 2454 VISA or MC Add 3% 

We Accept Govt . School & Large Corp P 0 s 

Inquiry 28 

The best diskettes 
at the best prices! 

Don't waste your money on Inferior products! 
SupetStaftM diskettes are: 


HIGHCLIP (65%+) ...not A SI (40%)1 

American made... not cheap imports! 

Backed by areal LIFETIMEWARRANTYl 


Yes, you can ooy acheaper diskette...but 
thars exactttwhat you11 be getting! 
S.25" OISKffiES; 
ssoo .29ea 

osoo .33ea 

SS00-96TPI .38ea 

OS00-96TPI .46ea 

OSDO-HO 1.06ea. 

3.5" DISKETIES: 
SSOO 1.06 ea. 

OSOO 1.25 ea. 


Order in mulptiples of 50 only.$ 35.00 min. 

1·800.02Hi827 


(In ~tinois, 1-312-256-71 40) 

VISAIMASTERCARD ACCEPlED, 


DISK WORLD!, Inc. 
Inquiry 85 

Works with any standard Cenlronics parallel 
Interface • Reset butlon • Multiple copy 
repeal function • Auto diagnostics •Self -test 

Order by Check/MO or VISA/MC/AX 

lf!1#Uil;l!l4ju;!:' ~~~~:;:~49 
. MPUT R R • CA: 800·624·5628 

330 Central Avenue • Fillmore, CA 93015 

Inquiry 51 

J PC/XT USERS! 
I COGTREE Utilities by 

Cogitate . ....... . . . Sl29.95 
I LYNC by Norton-Lamber .... Sl99.95 
I DATAFLEX by Data Access ... Varies 
I RM/COBOL by Ryan/ 

McFarland . . ......... . ... Varies 
I Universe by Omnitrend . ... S 98.50 
I Blue Macl by Cogitate ..... S599.00 
I CadPower + by Trilex ... ... S995.00 
I Softext Teaching Aids ...... S 95.00 
I PrintSet by Cogitate . . ..... s 79.95 
.I CogiTAPE by Cogitate ... .. . . CALLll 
I Anti-Static Products . ... .. ... Varies 
T Uninterruptible Power 

Backups .... . .. . . ....... . Varies 
I Tele Video Software. . . . . . . CALLJI 

Inquiry 282 

SUN-ST 
BMHz TURBO 

D Fully IBM XT Compatible 
D Two 360KB Disk Drives 
D 640K RAM 
D Hercules Compatible Mono 

Graphic Card (720x348) 
D 12"High-Res TTL Mono Monitor 
D AT Style Keyboard 
D 150W Heavy Duty Power Supply 
D Keyboard Switchable to 4.77MHz 
D Parallel Print Port 
D FCC Approved 
D ASSEMBLED & TESTED 
D 1 Year Limited Warranty 

LOW AS 1195 
PLEASE CALL FOR 

OTHER CONFIGURATIONS 

SUN·2BG SYSTEM 
D 6/8MHz 80 286 CPU 
D 640K 
0 200W Power Supply 
D New Enhanced Keyboard 
0 1 .2MB FDD w/Controller 

Assembled ~12 a I 
& Tested ., ~ti 

ORDERS ONLY  TOLL FREE 

1-800-421-5775 
(213) 644-1140 CALIFORNIA 

TE RMS ; VISA. M.astetC;trd !No SvrCh;trge). COO. Cash or Certif ied 
Checlr. !VISA or MC Aet Required). School & Gov. ContrM:tor P 0 
ae:up1ed Shopping & H C $4 00 10 1 3 lbs. plus S 60 for each adchlt0nal 
lb CA 1ts1denu itdd CA Sitles TaJO; . $1 0 .00 M1n1mvm Order . 
WARRANT V: 90 0itV5 Wittt;tnly l abot. P;tns Repl;tcement Only 
IB M tS it 11!9'Slfrtd trademark o f International Business Machines Cotp . 

~ SUNTRONICS. INC. 
-.:;;;  12603 Crenshaw Blvd .. Hawthorne. CA 90250 

• Multi-user Database! 
•Powerful! 
•Multiple Operating 

System Compatibili ty! 
•Attractive Dealer 

Pricing! 
•Full Dealer Support! 

DCHclflrx 1~ cl trcldcma1k or Ocl1~1 Access 

Dealer Inquiries Invited 

24000 Telegr aµh Road 
Souil1f1elcl. Michigan 48034 USA 

/3 13/ 352-2345 

~~~M'll 
··A Higher Form of Software·· 


24000 Telegraph Road 

Southfield. Ml 48034 


f313J 352 -2345/Telex 38658t 


VISA/MASTERCARD ACCEPTED 

Dealer Jnquines Welcomed 
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Inquiry 61 

D  ··== "" ;:;== ==ISn.~~l!Ji.i!.=:a E  _ 
The Ultimate 
Diskef;f;e Value ••• 

Discover The a
Di[ference ... 
2 FOR 1 LIFETIME WARRANTY 
• Performance exceeds ANSI specffications by 62.5% 
•Each dislceUe 100°ti tested and certified errorfree 
• 65~o clipping leuel • Ouer 10 million passes per track 
• Rel'!fon:l'd Hubs (DS00 on ly} • Tyuek11 sleeues 

• W/Plabsand/Dlabels

.49 1.19 
S'i•" • 48 TPI OS-HD 96 TPI 
OS-DD IBM ·AT Compatible 
Simply top Brand-Name Quality. made tn 
the U.SA by a leading manufacturer. Fae· 
tory polybagged tn lots qf25 (mtn order 50) 

-

R America's 
lrCENTEcll Premiu"1;Quality 

· Color Dtskettes 

"" TIMELESSWARRANTY 
i' Performance exceeds A.NSJ. specijications by 88'% 
v Each disk 100% tested and certified 
V' 14 COLORSjordata organizarion 
V' Pkgs.of 10. lyvek sleeves,w/plabs ,andlD labels 

SS-DD 
QTY. 10 BOXES OR DS-DD 

100 DISKETTES

, 74 SW' Color, BOXED, 48 TPI .98 
1.95 
.88 

1.92 
.1.95 

1,39 3.5" Color, BOXED 

,64 5W' Color, BULK, 48 TPI 

1.30 3.5" Color, BULK 

"" LIFETIME WARRANTY 
V"" High quality and consistently r eliable 
i,... More n"gidjackets than euer before 

SS-DD QTY. 5 BOXES DS-00 

• 7 4 5.25, 48 TPI ...............................97 
1.353.5,135TPl ..........................1.90 
DS-HD 96 TPI, IBM AT Compatible ............. 1.95 
Call for best 3M prices on head cleaning and data cartridges. 

Affordable QualitynashuaJM Incredi~le Value 
Best Pnces Ever! 

V' LIFETIME WARRANTY 
V"" Factory Fresh in BOXESof 10 with sleeves. w/p 

lab. ID labels 
SS· DD QTY. 10 BOXES OS-DD 

.54 5.25,48TPl,boxof10 .57 
1. 1 2 3.5", 135 TPI 1.46 
High Density, IBM PC-AT Compatible .......... 1.50 

Inquiry 232 

• For IBM & Compatibles 
• Flexible and Inexpensive 
• Money Back Guarantee 
• Free Technical Support 

IT\ Fast Delivery 

\.V QUA TECH, INC. 
4 7 8 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

Inquiry 234 

BULK SPECIAL OF 
THE MONTH 

Made in U.S.A. 
v LIFETIME WARRANTY 
V" Exceeds ANSI s pecf/kar!ons BULK 
" Includes Tyvek sleeves and wl p tab MULTIPLES 
V' Hub Rings 
"' 100% rested and cert1ned 
"" Made in USA . 

51/, DS-DD 350 
ORDERING INFORMATION 

TERMS: Free use of VISA, Mastercard. and American 
Express. P.O. orders accepted from recognized corporations 
rated 3A2 or better. government and schools on net 30. SHIP
PING: Add S3.00 per 100 diskettes or fraction thereof, add 
55.00 for COD orders. 

PRICE PROMISE: We will beller any lower delivered price on 

the same products and quantities advertised nationally. 


Toll Free Order Line· 	 lnlorma11on Line . 

1-800-233-24 77 1-801-561-0092 

S1 
199 Cottage Avenue 

omputer Salt Lake City. Ulah B~0.70 

ff,.,,.1.rs inc Hours. Sam to 5pm 
n • • (min.time) 

R5·422 

I Communications Board 

•For IBM-PC/AT/XT and 

compatibles 


•Dual RS-422/RS-485 interface 
•Differential drivers to 4000 ft. 

Ii\ Fast Delivery 

'-:}"QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

WAVEFORM 
SYNTHESIZER 

• 	 For IBM-PC/XT/AT and 

compatibles 


• 	 Generates user-definable signal 
• 	 Up to 2000 points per envelope 

fi\ $795.00 
W' QUA TECH, INC. 

478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 

72 Digital 1/0 


PXB·721 
Parallel Expansion Board 

• For IBM-PC & Compatibles 
• 72 Digital 1/0 Lines 
• Simple Programming 
• Uses One Expansion Slot 
• Fast Delivery 

$195 

©QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

Inquiry 233 

ower Control 
110/220 AC by your IBM-PC 

The boards allow you to Con
trol/Monitor high voltage AC/DC 
power lines with your IBM-PC/ 
XT/AT or compat ible while pro
viding optical isolation. 

©ouA TECH, INC. 
478 E. Exchange St. Akron OH 44304 

216 434-3154 TLX: 5101012726 

Inquiry 235 

R5·232 

Communications, Board 

• 	 For IBM·PC/XT/AT & comp. 
• 	 Dual RS-232C interface 
• 	 Optional software supports 

COM1, COM2, COM3, COM4 
• 	 Jumper selectable interrupts

Ii\ Fast Delivery 

\VQUA TECH, INC. 
478 E. Exchange· st. Akron OH 44304 

(216) 434-3154 TLX: 5101012726 

! 
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---2 SPEEDS TURBO SYSTEM --------- TURBO sys--- 

FULLY IBM PC/XT COMPATIBLE 4.77/8MHZ 

• 640K on Board RAM 
• 2 Floppy Disk Drives 
• Disk Controller Card 
• 150W Power Supply 
• FCC Type Slide Case 
• 'AT Style Keyboard 
• 8 IBM 1/0 Slots 
• 8088-2 Micro Processor 
• 8087 Co-Processor Socket 
• 4. 77 MHZ/ BMHZ Clock Selectable 
• Monitor and Display Card Not Included 

Fully Assembled and Tested .............. _ . . . $59500 

(Other Options and Configurations Available, Please Call.) 

• 640K RAM on Board 4-77/BMHz Motherboard 
• 360K Floppy Disk Drive w/Controller 
• 20 MGB Hard Disk w/Controller 
• 150 Watts Power Supply 
• Mini 'AT' Style Case With Key Lock 
• Front Panel LED for Power, Hard Disk 


and Turbo Mode 

• Hardware Reset Button on Front Panel 
• 'AT' Style Full Function Keyboard (5060) 
• Monochrome Graphic Card w/Printer Port 
• 	12" Hi-Res Amber or 


Green T .T.L. Monitor 

• NEC V-20-8 Processor Used , 


(330% Faster than IBM PC)** ... _·~ ~'r.~{~4j/f!1Jf 


**Based on Norton Utility Program,~ 

System Information's Result. 

FULLY ASSEMBLED Al 

1-------BTC t:;'l'l (5152)-------t 
~---PINECOM AT SYSTEM----... 	 KEYS ENHANCED KEYBOARD 

AT COMPATIBLE 

• 8/6 MHZ Clock Selectable 
• 80286 CPU 
• 1.2 MGB Floppy Drive 
• 200 Watts Power Supply 
• Hard Disk/Floppy Disk Controller 
• 512K RAM Expandable to 1 MGB 
• Clock Calender w/Battery Backup 
•'AT Style Keyboard 

Fully Assembled and Tested . ... .. .... . . $}22900 
30 MGB (ST-4308) Hard Disk . __ . . . . . . . . . . . . . . . . . . . . . . . . . . . $620 

Other Options, See Below 

FOR IBM PC/AT 
• Positive Tactile Feedback 
• Solid State Capacitance Low-Profile ke, 

switches 
• Separate Cursor Key Pad 
• Separate Numeric Key Pad 
• Enlarged Return Key With LED Indicator 

for Shiftlock 
• 12 Function Keys Supports DOS 3-2 

'IDEO CAPTURE CARD 
Captures video from video camera or 
transfer to your PC computer, can dis 
on your monitor, storage on disk 
transmits it out via modem to other u 
Requires color graphic card. Install to 
empty slot on your computer. Softv 

00 ancl instruction included. 

• 7.5 limes Faster Than PC/XT 
• Math Co-Processor 80287 (5/BMHz) 

Optional 
• Fully OMA Compatible 
•Runs All AT/XT Software 
• Easy To Install, No Soldering Required 

---------SALES ITEMS--------~ 
20 MGB Hard Disk (Seagate ST-225) (79 MS) . . . . . . . . . . . . s29ooo 
Western Digital Hard Disk Controller Card WX-2 . . . . . . . . s10000 
30 MGB Hard Disk For 'AT' (ST 4038) (39 MS) . . . . . . . . . . $62000 
Half Size Modem Card 300/1200 BPS Hays Compatible 

(Logictech) ... . ............. .. . .. .. ...... . . .. .. .. .. . s12500 
3 Button Mouse System with Software (Serial) . . . . . . . . . . . . $8500 
TTX 1411 RGB Monitor 14" 0.39 Dot 640 X 250 ....... ... s33000 
Samsung 12" Monochrome TTL Monitor, Amber or Green . . 58900 
Samsung 12" Monochrome Composit Monitor, Amber . . . . . 57500 
Monochrome Graphic Adapter with Printer Port . . . . . . . . . . 58500 

TURNS YOUR 'XT' Into an 'AT' ---~3 NCTION CARD FOR 'A1 
PCl-286 SPEEDCARD • 	User Expandable Up to 3 MGB 

with 128/512K Increments For IBM PC/XT Compatibles •One RS-232 Serial Port (2nd Port Optional) 
• One Parallel Printer Port 

• 80286/8088 Microprocessor Switch • One Game PortSelectable #MF-3000 RAM Set (Each lMB) . . . . . . . . 51Q80o
• 7.2MHz Clock Speed $ }8400 2nd Serial Port J.C. Set ........ 5260°
• BK Cache Memory Shipped With Zero K RAM 

2 MGB RAM EXPANSION CARD FOR 'AT/XT'- -- • Confirms to Lotus/ Intel Expanded -~~i.,
\ ;·...f'- - ·-. • Memory Spec!. (EMS) 

: . ~ ~-~~ .. • Up to 2048K Bytes of Expansion Memory 
'• :!i~ -~~-~ · • Uses 64K or 256K RAM Chips. . ~~..~ • Software and Instruction Manual Included 

Memory Set (Each lMB) . .. .. 51Q80o7uu #MEM0-2000-XT Shipped with Zero K RAM
#RAM-310-AT 

~ SERIAL PORTS (RS-232) ADAPTER --t 

-ri ~~~-: _· <- ·, 
~ ,. 

.... 
' 

••~111111111 1 .. 

MS-400-XT • 4 Serial Ports COM-1, COM-2, 
COM-3, COM-4$9200 • 	Custom Fully Molded Serial Cabling 
and Mountings

MS-400-AT • Short Card Design, 
Available For 'AT' or 'XT'$}2500 

Color Graphic Adapter with 2 Composit Output . . . . . . . . . . 57000 
0/576 K Max. RAM Expansion Card For PC/XT . . . . . . . . . . 54500 COPY II PC OPTION BOARD Fujitsu 360K Half Height Floppy Disk Drive . . . . . . . . . . . . . . . 58800 

"Copies Virtually All Protected Software"Joystick with 2 Fire Buttons For IBM . . . . . . . . . . . . . . . . . . . . 51800 
6 Outlets Power Strip with Surge Suppressor and Main Sw. . 51800 For IBM XTIAT, Comes with Disk Back 
8087-3 Co-Processor Chip For XT (4.77 MHZ) ........... 511500 Up Utility, Copy II PC Board, Cable and 
8087-2 Co-Processor Chip For XT Turbo (8 MHZ) ........ 5168°0 Instruction 
80287-8 Co-Processor Chip For AT (8 MHZ) .... ...... ... 52990° 
NEC V-20 Processor (Replace 8088) 40% Faster . . . . . . . . . . . s1300 
NEC V-20 Processor lReolace 8088-2) 150% Faster .......... 51800 

9690 Telstar Ave., Suite 204 Phone: (818) 575-1882PINE COMPUTER INC. El Monte, CA 91731 Telex: 5106017376 PINECOM 
TERMS: COD accepted on cashiers check or cash. Visa or Master Charge accepted with 3% surcharge. Shipping charges for COD orders = 5% "of total purchase, 
2% for prepaid orders, minimum charge applied- ®IBM is regislered trade mark of IBM Corp. 
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20MB Turbo System 
(4.77/8MHz XT Compatible) 

30MB Turbo System 
(4.88/8MHz XT Compatible) 

640K, 1Floppy, 20MB, AT Style KBO, 640K, 1Floppy, 30MB, AT Style KBO, 
One Yeor Warranty, 
FCC Approved .$895 One Year Warmnty, 

FCC ApprCNed $955 

MULTITECH 900 10/6 MHz $1500 

Desktop Computer 

• 10 or6MHz 
• 1.2 MB Floppy 
• Ketboard 

Multttech Options 
Softwhite monitor 

and monochrome 
• MSOOS3.1 graphics card $219 

• 5 Half-Height internal 
Drfvestots 

Color monitor and 

• One Year Warranty 

color graphic card 5359 
EGA monitor and 

EGA card $659• Serviced Natiorrwide 
by TRW Mulfitech multifunction 

• 572K on motherboard 
expandable to 1MB 

plus EMS, 0 to 1.5 MB $219 
Daughterboard to 

HARDWARE 
Color Monitor 

II U 
UI Ill 

expand to 3 MB $128 

Printer-Laser 
H PLDser jel 500 
HP LoserjetProt 
HP lDserjet Plus 
ToShiboLDser 

Plotter 

3850 
2350 
3000 

coll 

Doc-Eosy Accounling 45 
Open System, Accoun t Sott 399 

Data MJna cmcnr 

dB\SE Il l l'Ll s I 

-~' 
dBA.SE Ill Plus, Ashton T 
RBose 5000. M1crorim 
Renex,Borlond 
Porodox Anso Sollwore 

399 
308 

66 
442 

Desktop Management 

Project Management 
Horvord, Soltwo1e Pub 299 
Microsoll Prnject 238 
Time line. Breoklhrough 235 

Tax Planning or 
Preparation 

Tox Preparer, Howo1dSofl 299 
PCITOKCut, Bes! Prngrom 65 

Training 
TeochYooselld&SE 11 89 
PfS FirstCh01ceSP "Webs1er·sNew'M:lrk1Wr11er 12 
WeOSlefsNaw ~ThesollM "Pnn1Sh0p.Boderbund 52 
lyl)!llglut01IN.Simon&S1mon '2 

Utilities 
Norton Utilities. Norlon 51 
Carbon Copy, Meridian 130 
PC Tool, Cent1ol Pnl 39 
Copy 11 PC, Central Pnt 39 
l DIR+, Bourbaki 53 
V Feolure. Golden Bow 99 
SOZI Tumer Holl 59 
Fost Bock. Fillh GeneroflOn 94 
XTree.. Execuliw 

Systems 29 

IBM PC AT 512K 

Compaq Deskp10 386 

IBM PC X1 640K 1Floppy 

IBM PC 256K 


Lap-Size Computer 

NEC Muftlspeed (4.77/9.54 MHz) 

Toshiba moo+ 

Toshiba T3100 


Floppy Disk Drive 
Fujitsu 360K 

Teoc 55BV 360K 

Taoc FG. 12MB 

TOS?libo 360K 

Toshiba 3 vr 120K 

Toshiba 1.2 


Hard Disk Drive 
Seagate sr225. 20MB Klt 
SeagoleST238, 30M8 Ktl 
soooateSr4026. 20MB 
Seagate Sf 4038, 30MB 
ROOlme 203£, 30 MB 
Seagate ST4051, 40 MB 
CDC 9415-86, BOMB 
Western Dlgitol 1002 
Western Dlgilol WA2 
Western DigllOI WAH 
Disk Monoger Sollwore 

he1ex Slreom 60 exr 
Archive 6D internol 
hwin lOMB internol 

Diskettes and Tapes 
3M DC-600A cort11dge 

3M OC·lOOO COflridge 

Bernoulli 20MB cor11idge 

Maxell MD2·DM 10 disks 

Moxetl M02-HD 10 disks 


2495 
4995 
1689 
1089 

- . - ... 
Prlncetoo SR -14 770 x 400 
lhompson cok>r RGB 
Toxon 630 
Toxon 640 

EGA Color Monitor 

495 
269 
450 
515 

NEC Muttlsync 569 
Princeton HX·l2 E 539 
Mullifech EGA 419 
Sony MuUisync 599 

Monochrome Monitor 
Samsung amber/green/m 85 

HP 7475 A Plotter 
Houslon Ins. DPM 56 
Roland 880 8 pen 

Input Device 
Mlc1osot· Mouse 
Mouse System Mouse 
logic Mouse 
PC Optical Mouse w/Or. Halo 

119 
139 
79 

135 

Amde x 310A TTL ombet 
Princeton MAX 12 amber :~: Graphics Board, 

Printer- Dot Matrix 
Near Letter Quality 

-----. 
Epson LC -1000 830 
IBM Propfilnler 415 
IBM Proprinler XL 629 
Clllzen 1200 120 CPS 190 
Cit zen MSP 10 160 CPS 307 

194 
239 
239 

95 
171 

1595 Mullifechsotl whlteTTL ne Monochrome 
CALL 
CALL 

85 

99 


149 

99 


139 

149 


379 
479 
529 
629 
498 
729 

1295 Citizen MSP 15 160 CPS 414 

Okidolo 182 120 CPS 249
125 Graphics Board Color 

239 Poracllse Mod. Graphics 249Panasonic KXP 1091 120 270 
189 Hercules Color Graphics (Newt) 149Ponosonic KXP 1092 180 348 
99 Clone Color Grophics 85NEC P5 290 CPS 1053 

819 NEC P7 216 CPS 865 ATI Wonder 
695 Toshiba P-321 216 CPS 442 Paradise EGA/Aufo Swttch 
389 losh[ba P-341 216 CPS 699 Video 7 Deluxa/Auta 

Toshlbo P-351 288 CPS 949 Mulfilech EGA 
Toshiba P·351 288 CPS 1135 NEC EGA lor Mullisync 

~! Printer-Letter Quality 1/0 Board
72 CitizenP1emie135 CPS 517 

19 IBM Cuie!wriler 1215 
 2 Flopplas PISICJGJ 

35 Brolher Mi509 180cps 399 
 AT VO PIS 

299 
359 
389 
239 
495 

89 
89 

AST Premium 256K 2 MB SIXPokPlus 234 
Clone SlxPock 89 
AST Rampage PC 234 
AST Rampage M 445 
lollltee J-Rom 3 184 

Chips 
256K 150 Nona 21 
256K 120 Nono 29 
64K 150 Nono 9 
8087 119 
8087-2 158 
80287·3 199 
8028].8 299 

Aldus PAGE MAKER 
desk top publishing 
software $ 495 

Si<lekick. Borland 
The Desk Orgonizer, Wom 

Education 
Mo!hBlosler 
Early Loornlng Sones 
Newsroom, Springboard 

Games 
SceneryOisks Western US 
FlightS1mulotor, Microsoft 
Jel, Subtogic Communicot1on 
So1gon Ill. Hoyden Software 
Zork I, II. and 111, lnl. 
F·l5 Sinka Eagle M1cr0Pro 
Temple Of Apshoi Tnlogy 
Wortd'sGreolestBoseboll 

Graphics- Business 
Chorter·Mosler, Decision Re 
Harvord Presentation Graphics 

Graphics-CAD 
ProOesign II, American 
ln·o·Vis1on. M1crosott 
Generic CAD, Generic 

Intc: tcd 

Fromewmk ti 

Moth Pion Word Perteet 

Symphony, torus 

1·2-3. Lotus 

Lotus HAL 


Investment 
Andrew Tobias's MECA 
Dow Jones Mmke! Monoger 
Dollars and Sense 
Market Analyzer. Dow Jones 
Mmket Manager Plus. Oow Jones 158 

-~pcAmer1can

Marketing, Inc. 

17151 N~hope SI. Suile 104. Fountain Valley. CA 92108 ··-· 

49 
65 

25 
33 
30 

12 
32 
33 
29 
29 
29 
29 
25 

220 
299 

173 
237 

99 

399 
112 
425 
305 
112 

115 
147 
107 
219 

Word~ilect. 40 219 
Thelibrory 91 
loftnJSCt'Wl;q, 111~ 285 
Worl1S1tir2CXXl.~icrcPrc 211 
tas-,.M1cr0Pro 75 
MunimoteMvontogeAstltonT 317 

The difference between 
~ PCAmerlcan ona other supptrers 

is our se1V1ce. We guarantee low 
pllces. carry products that Ole 
fully bocked by monulocrurer's 
warranties and offer customer 
service on<J rechnicot support 

Yes you can! rrs eosy to <Jo 
business with PC American VW;i 

offer terms t7 quol1!1e<1 ins/1/u· 
lions. accept major credit cards, 
wire transfe1s, checks, and cash 

Yes you can' Give us a call Let 
us moke 11 possible /or you 

TERMS: We accept COD. cashier 
check. Visa. Moster Cord. 3% extm 
on American Express. wire transfers. 
approved PO's. All equrpmenr cor
nes new foclory warranty Prrces ore 
subiect to change. Any return item 
must be occornponied by o relurn 
aulharization number and desc11p· 
fron JBM. Compaq, Seogole ore 
registered trademarks of their re· 
spect1ve companies 

HOU RS 

MONDAY - FRIDAY 


8:30 - 5:30 
SATURDAY 

10:00 - 2:00 

* 

NEC P5 XL 290 CPS 1192 
NEC P6 216 CPS 475 

Alternative Mass Storage Graphics Board EGA 

http:4.77/9.54
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SYSTEM---...------ TURBO SYSTEM -----.. 


PINECOM AT SYSTEM-----11 ~ t:.NHANLt:.U Kt.Yl:SUAHU 
FULLY IBM AT COMPATIBLE 

$27500 and instruction included. 

IBM PC/AT 
• Positive Tactile Feedback 
• Solid State Capacitance Low-Profile key 

• 8/ 6 MHZ Clock Selectable 	 switches 
• 80286 CPU 	 • Separate Cursor Key Pad 
• 1.2 MGB Floppy Drive 	 • Separate Numeric Key Pad 

•Enlarged Return Key With LED Indicator 
for Shiftlock 

• 200 Watts Power Supply 
• Hard Disk/Floppy Disk Controller 

• 12 Function Keys Supports DOS 3-2• 512K RAM Expandable to I MGB 
•Clock Calender w/Battery Backup 	 IDEO CAPTURE CARD 
• 'AT' Style Keyboard 

Captures video from video camera or TV, 
transfer to your PC computer, can display 
on your monitor, storage on disk, or 

Fully Assembled and Tested .......... . . $ }22900 	 transmits it out via modem to other user. 

Requires color graphic card. Install to any 30 MGB (ST.4308) Hard Disk .. . ...... _. . . . . . . . . . . . . . . . . . . . S620 
 empty slot on _your computer. Software 

Other Options, See Below 

TURNS YOUR 'XT' Into an 'AT' ---1-- 3 LTIFUNCTION CARD FOR 'A 1 
PCl-286 SPEEDCARD • User Expandable Up to 3 MGB 

with 128/512K Increments For IBM PC/XT Compatibles • One RS-232 Serial Port (2nd Port Optional) 
• One Parallel Printer Port 

• 80286/8088 Microprocessor Switch • One Game PortSelectable RAM Set (Each lMB) . . . . . . . . s10goo
• 7.2MHz Clock Speed 

#MF-3000 
$ }8400 2nd Serial Port LC. Set ...... . . S2600• 8K Cache Memory 

---2 SPEEDS TURB 
FULLY IBM PC/XT COMPATIBLE 4. 77/8MHZ 

• 640K on Board RAM 
• 2 Floppy Disk Drives 
• Disk Controller Card 
• !SOW Power Supply 
• FCC Type Slide Case 
•'AT' Style Keyboard 
• 8 IBM 1/0 Slots 
• 8088-2 Micro Processor 
• 8087 Co-Processor Socket 
• 4. 77 MHZ/ 8MHZ Clock Selectable 
• Monitor and Display Card Not Included 

Fully Assembled and Tested .. .. ............. $59500 

(Other Options and Configurations Available, Please Call.) 

._____ 

• 7.5 Times Faster Than PC/XT 
• Math Co-Processor 80287 (5/8MHz) 


Optional 

• Fully OMA Compatible 
• Runs All AT/XT Software 
• Easy To Install, No Soldering Required 

.,......_____ SALES ITI 
20 MGB Hard Disk (Seagate ST-225) (79 MS) . . . . . . . . . . . . s29000 
Western Digital Hard Disk Controller Card WX-2 . . . . . . . . s10000 
30 MGB Hard Disk For 'AT' (ST 4038) (39 MS) . . _ ... . _ . . S6200° 
Half Size Modem Card 300/1200 BPS Hays Compatible 

(Logictech) .... - - ......................... - ......... s12500 
3 Button Mouse System with Software (Serial) . . . . . . . . . . . . sg500 
TTX 1411 RGB Monitor 14" 0.39 Dot 640 X 250 ... . ... . . . s33000 
Samsung 12" Monochrome TTL Monitor, Amber or Green . . sg900 
Samsung 12" Monochrome Composit Monitor, Amber . . . . . s75oo 
Monochrome Graphic Adapter with Printer Port . . . . . . . . . . sg500 
Color Graphic Adapter with 2 Composit Output . . . . . . . . . . s7000 
0/576 K Max. RAM Expansion Card For PC/XT . . . . . . . . . . s4500 
Fujitsu 360K Half Height Floppy Disk Drive . . . . . . . . . . . . . . . sggoo 
Joystick with 2 Fire Buttons For IBM . . . . . . . . . . . . . . . . . . . . s1goo 
6 Outlets Power Strip with Surge Suppressor and Main Sw. _ s1goo 
8087-3 Co-Processor Chip For XT (4.77 MHZ) ......... . . sn500 
8087-2 Co-Processor Chip For XT Turbo (8 MHZ) ........ SI68°o 
80287-8 Co-Processor Chip For AT (8 MHZ) ............. s29goo 
NEC V-20 Processor (Replace 8088) 40% Faster . . . . . . . . . . . s1300 
NEC V-20 Processor (Replace 8088-2) 150% Faster ....... . .. s1goo 

• 640K RAM on Board 4-77/8MHz Motherboard 
• 360K Floppy Disk Drive w/Controller 
• 20 MGB Hard Disk w/Controller 
• 150 Watts Power Supply 
• Mini 'AT' Style Case With Key Lock 
• Front Panel LED for Power, 	Hard Disk 

and Turbo Mode 
• Hardware Reset Button on Front Panel 
•'AT' Style Full Function Keyboard (5060) 
• Monochrome Graphic Card w/Printer Port 
• 	12" Hi-Res Amber or 

Green T.T.L Monitor 
• NEC V-20·8 Processor Used 

(330% Faster than IBM PC)** ~ 


**Based on Norton Utility Program ~ 

System Information's Result. 


FULLY ASSEMBLED 1 


..,______ BTC (5152)-----"""" 

Shipped With Zero K RAM 

~M EXPANSION CARD FOR 'AT/XT 
• Confirms to Lotus/Intel Expanded - ·---~~··r' I """  • Memory Spect. (EMS) j 	 l'!~ . ~ 
• Up to 2048K Bytes of Expansion Memory . !j ' 
• Uses 64K or 256K RAM Chips. ·;..d~i9 • Software and Instruction Manual Included 
Memory Set (Each lMB) . . . . . s10goo 

. V'V' tt1v1c1v1u-Luuu-/\ r 
/ 	 Shipped with Zero K RAM

#RAM-310-AT 

l SERIAL PORTS (RS-232) ADAPTER ----t 

MS400-

$9200 
MS-400-AT 

XT • 4 Serial Ports COM-1, 	COM-2, 
COM-3, COM-4 

• 	Custom Fully Molded Serial Cabling 
and Mountings 

$}25°0 • Short Card Design, 
Available For 'AT' or 'XT' 

COPY II PC OPTION BOARD 
"Copies Virtually All Protected Software" 

For IBM XTI AT, Comes with Disk Back 
Up Utility, Copy II PC Board, Cable and 
Instruction 

$990° 

J 

%':JU I elstar Ave., !:>utte £04 Phone: (818) 575-1882 PINE COMPUTER INC. El Monte, CA 91731 Telex: 5106017376 PINECOM 

TERMS: COD accepted on cashiers check or cash. Visa or Master Charge accepted with 3% surcharge. Shipping charges for COD orders= 5% of total purchase, 
2% for prepaid orders, minimum charge applied. ~IBM is registered trade mark of IBM Corp. 
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20MB Turbo System 
(4.77/8MHz XT Compatible) 

30MB Turbo System 
( 4.88/8MHz XT Compatible) 

640K, I Floppy, 20MB, AT Style KBD, 640K, I Floppy, 30MB. AT Style KBD, 
One Year Warranty, 
FCC Approved .$895 One Year Warranty, 

FCC Approved ,.$955 

MULTITECH 900 10/6 MHz $1500 

Desktop Computer 

IBM PC AT 512K 249!5 
Compaq Oeskp10 386 499!5 
IBM PC XT 640K 1 Floppy 1689 
IBM PC 256K 1089 

Lap-Size Computer 

NEC Muttlspeed (4.77 / 9.54 MHz) 1595 
ToshlOO moo+ CA.LL 
Tostit>o T3100 CA.LL 

Floppy Disk Drive 
Fujitsu 360K 85 
Teoc 55BV 360K 99 
TeocFG.1.2MB 149 
Tashibo 360K 99 
Toshiba 3 112" 720K 139 
Tosttibo 1.2 149 

Hard Disk Drive 
Seooatt ST225. 20MB Kit 379 
Seogole ST238, 30MB Kit 479 
Seaoate Sf4026, 20MB 529 
Seooate ST 4038. 30MB 629 
Rod tmt 203E. 30 MB 498 
Seagate ST4051 , 40 MB 729 
CDC 9415-86, BOMB 1295 
Western 01gilol 1002 125 
Western Digital WA2 239 
Western Digital WAH 189 
DiskMono ger Sanwo1e 99 

Alternative Mass Storage 
herex Stttom 60 ext 819 
A1chive60intemol 695 
ltwin 10MB 1nrerno1 389 

Diskettes and Tapes 
3M 0C·600A co11rtdge 26 
3M OC-K>OO co1trldge 19 
Bemoulli 20MB corlridge 72 
Maxell MD2-DM 10 disks 19 
Moxell MD2·HD 10 disks 35 

• 70or6MHz 
• 72 MB Flop(}/ 
• Ketboard 
•MS DOS 31 
• 5 Half-Height internal 

Drive slots 
• One Year Warranty 
• Serviced Nationwide 

by TRW 
• 572K on motherboard 

expandable to 7MB 

HARDWARE 
Color Monitor 

II U 
UI Ill 

,. -·
Princeton SR ·14 770 x 400 
Thompson COk>t RG8 
Toxon 630 
Toxon640 

EGA Color Monitor 

Multllech Oplions 
Softwhite monitor 

and monochrome 
graphics card $219 

Color monitor and 
color graphic card $359 

EGA monitor and 
EGA card $659 

Multitech multifunction 
plus EMS, 0 to 1.5 MB $219 

Daughterboard to 

495 
269 
450 
515 

expandto3MB $128 

Printer-Laser 
H P lase1 jel 500 
H Pl.Dse1)elProl 
H P lase1 jer Plus 
Toshibolnser 

Plotter 

3850 
2350 
3000 

coll 

NEC Mutrlsyne !569 

HP7475 A Plolter 
Houston Ins. OPM 56 
Roland 880 8 pen 

P1inceton HX·l2 E !539 
Mullilech EGA 419 
Sony MulliSync 599 

Monochmme Monitor 
85 

Input Device 
Micrnsof!Mouse 
Mouse System Mouse 
Logic Mouse 
PC Optical Mouse w/Or. HaloSamsung amber /green / m 

Amdex JlOA TTL amber 
Pr inceton MAX12 amber 
t.1;i -h>Ot1 ""'1o nL 

:~~ Graphics Board, 
119 Monochrome 

Epsoo LO-l)()() 830 
IBM Proprlnter 415 
IBM Prop1inter XL 829 
Ctrlzen 1200 120 CPS 190 
Cilizen MSP 10 160 CPS 307 
Citizen MSP 15 160 CPS 414 Graphics Board Color 
Okidoto 182 120 CPS 249 
Panasonic KXP 1091 120 270 Paradise Mod. Graphics 

Panasonic KXP 1092 180 348 He1cules Color Graphics (New!) 

NEC P5 290 CPS 1053 Clone Color G1ophics 

NEC P5 XL 290 CPS 1192 Graphics Board EGA NEC P6 216 CPS 475 
NEC P7 216 CPS 665 All Wonder 
Toshiba P-321 216 CPS 442 PcuodlstEGA /Au!oswttch 
Toshiba P-341 216 CPS 899 Video 7 Deluxe/Auto 
lostl lbo P-351 288 CPS 949 Mullilech EGA 
loshlbo P·351 288 CPS 1135 NEC EGA for Multisyoc 

Printer-Letter Quality 110 Board 
C1l izen Premier 35 CPS 517 
IBM Ouletwriter 1215 2 floppies PJS/C/G/ 

Brolher M1509 180cps 399 AT llOP/S 

111 
Ill 
1il 

113 

194 
239 
239 
95 

171 

2'9 
149 
85 

299 
359 
389 
239 
49& 

89 
89 

US Robollcs Direct 1200 
INCOMM 24008oud Extemol 
US Robotics 2400 PC INT 
EV9f8lEV9fCotn l 200 

Memory Expansion 

139 
2fi 

'" 1211 

AST Premium 2!581< 2 MB SlxPokPlus 234 
Clone SlxPock 89 
AST Rampage PC 234 
AST Rampage M 44!5 
lall TIN J.Ram 3 184 

Chips 
27 
29 

9 

256K 150 Nono 
256K 120 Nono 
64K 150 Nono 
8087 
8087·2 
80287·3 
80287·8 

119 
158 
199 
299 

What You See 
Is 

What You Get! 

/ 

- 1 
THE GENIUS 

by 

Micro Display · 
is a full page, ultra high 
res display that reduces 
the time and effort to 
produce top-notch 
results with desktop 
publishing soflware. 

The Genius is a vertical 
8 1/2" x 11'' monitor. II 
includes its own video 
display adapter board 
which allows a special 
split-screen for simul
taneously displaying 
both text and graphics. 

$1136 

Aldus PAGE MAKER 
desk top publishing 
software $ 495 

· Ooc~Eosy Accounting 
Open S'f,ifem. Account son 

Dat3 Ma na cmcnt 

.._.A 
de.ASE Ill Plus.Ashton T 
RBose 5000, Micronm 
Rellex, Borland 
Pmo doxAnso Soltwme 

45 
399 

399 
308 

86 
442 

Desktop Management 
Si dekick, Borlond 49 
The Desk Organizer. worn 65 

Education 
Moth 8IOS1el 25 
Early Learning Series 33 
Newsroom. Spnngbomd 30 

Games 
Scenery Disks Wesletn US 
Flight S1mulo1or. Mic1osoll 

72 
32 
33 
29 
29 

Project Management 
Ho1vord. Soflwore Pub 299 
Microso tt P1o ject 238 
Time Line, Breoklluough 235 

Tax Planning or 
Preparation 

l ox Prepot1tr. HowmdSotl 299 
PC/ToxCul, Besl Progrom 85 

Training 
l!ottlYoorwlld~f lJ 89 
PFSFirslO!otceSP 95 
WfbSl!!"sNewWcr1dWri1er 12 
Webster·sNaw'MlrldThesaurus •5 
PunrSl«l.Boderbuncl 52 

lf""I"".. - · 
42 

Utilities 
Norton Ulililies. Norton " Co1bon Copy, Meridian 130 
PCT ool. Cenlrol Pnl 39 
Cop y II PC. Central Pnl 39 
l DIR+. Bou1boki 53 
v FeotLre. Goloen Bow 99 
SOI! Turner Holl 59 
Fosr Bock, Fitth Generotmn 94 
XTree. Execul1ve 

Systems 29 

Wo rd Processin 
f 

1 

I 
WocOPerfect. 40 219 
Tl\eLJb<IJfy 91 
t.1.eroso:twort1. Mc1osoft m 
Words!Of 2000. I.I IQ"o?IO 271 
Eas}.MICIOPfo 71 
lrilu'amoteAd-mmogeAUdo'IT lll

Jet. Sublogrc CommunicohOn 
Sargon I. Hoyden Softwole 
ZOlk l 11. ood I. lnl 
F-15Slrike Eagle M1c10Pro 
Temple 01 ApshOi Trilogy 
world's Greatest Bosebo l1 

:: The difference between 
25 • PCAmerlcon and other suppliers 

Graphics-Business 
Cho1ter·Moste1. Decision Re 220 
Hcrvord Presenro!1on Graphics 299 

Graphics-CAD 
ProOesign !I. American 
ln·o·Visi on. M1croso tt 
Gene1lc CAO, Generic 

lntc 

173 
237 

99 

~.~ 
F1omewo1k 11 
Moth Pion WOid Pe1tect 
Symphooy. l.Dtus 
1·2·3. Laius 
lotus HAL 

Investment 

399 
112 
425 
305 
112 

Andrew Tob!os·s MECA 1l5 
Do w Jones Markel Manager 147 
Ooll ors ond Sense 107 
Markel Anolyze1. Dow Jones 219 
Market Manager Plus. Dow Jones 158 

ts our service. We guarantee low 
pnces. carry producls tho! ore 
fully backed by manufacturers 
\VOtron 1es artJ oiler customer 
semce ond lechmcal suppa1f 

Yes you con! 1rs easy to do 
busmess with PC Amencan We 
orter /erms to quol!f1ed insfl/u· 
t1ons, accept major i.:red1f cords, 
wire t1ansfers. checks. and cash 

Yes you con! Give us a cofl Lei 
us mo•e possible ror you 

TERMS : We accept JO 0. cashier 
check. Visa. Mosler Cord. 3% eKlro 
on Amencon Express, wife troosfeis, 
approved PO·s All equ1pmenl car· 
11es new foclo1y warranty Pnces ore 
subjecl 10 change. Any return ilem 
mus! be accompanied by a rerurn 
oulhorizol1on number and descnp· 
lion IBM. Compaq. Seogole Ole 
registered trademarks of !heir re
spective companies 

HOURS 
MONDAY - FRIDAY 

8:30  5:30 
SATURDAY 

10:00  2:00 

- * 
~ pcAmer1can 



Logic Arra 
21-Meg.ibyre 

• Hard disk drive on a plug-in card gives 
PC or compatible the storage capacity of 
an XT 

• Uses NEC technology for high reliability 
• Fast, easy installation 
• two year guarantee-parts and labor 

21-Megabyte .......... . ... . ..... . . $429 

30-Megabyte .... . . . .. . .. .. . . .. . . . . $479 

40-Megabyre ........... . .. . ...... $649 

40-Mb AT MegaCard . .. ... .... . .. .$749 


HARD DISK DRIVE KITS 
(Half height, boots from hard disk
includes controller, cables, manual) 
20-Megabyte . .... ...... ... .. . ..... $375 
30-Megabyte ... ... .. .... . ....... .. $410 
40-Megabyte .... . .. ..... . .. . .. . ... $555 
50-Megabyte .. .... . ....... . . . . . ... $675 
80-Megabyte ... .... ... ...... . .. ... $799 
(with Disk Manager software) 

FLOPPY DISK DRIVES 
360-K ...... ......... ... .... . .... $89 

1.2 Megabyte, Al:Compatible .... ..... $129 
1.2 Megabyte, PC-Compatible 
(enables your PC or XT to read and write 
Al:formatted diskettes) 
was $299-clearance price NOW ... . .. $129 

DISK DRIVE 
CONTROLLERS 

From National Computer Ltd., japan's 
premier maker of controllers 
·These compact AT-compatible controller 

cards are among the smallest available. 
• Co-resident, IBM-COMPATIBLE 

NDC 5126 AT Winchester only .. ... .. S179 
(a half card- so small you won't believe 
it's AT-compatible) 
NDC 512 5AT Winchester/Floppy .. .. S189 
NDC 5127 XT Winchester only .......S79 
NDC 3011 SAS! Controller ........... S91 
Double your drive capacity with the 
LOGIC ARRAY KXP 230Z ....... .. . $199 

BOARD LEVEL PRODUCTS 
FROM MYLEX 
Multifunction card 

0-K ... . .. . . ... . . •...... . . .... .$82 
384-K .... .. .. . ......... ..... .. $123 

Envision I (mono/color/graphics) ... ... $147 
Envision II (mono/color/graphics, 

char. RAM enhanced modes) ... .... $156 
Color Adapter I .......... , ... .. . .. .$77 
Business Master I (mon/ par adapter, 

enhanced text modes) . ............ .$80 
Business Master II (high-res. mon graphics, 

enhanced text modes) ..... ..... .... $91 
Enhanced Graphics Adapter . .. .... ... $279 

(EGA, CGA, MDA, HGC compatible) 

CHIPS 
256KD-RAM(setof9) .. ... . ....... S27 
64K D-RAM (set of9) .. '' .'. ' .... ... s9 
V-20 (8MHz) ....... . ...... . . .. SI0.95 

INTELMATH 
CO-PROCESSORS 
8087 .. ... . .... .......... . . ....Sl25 
8087-2 .. ... .. ..... ..... . .. .... SI79 
80287-6 . . ... .. .... . . ......... .S225 

MODEMS 
1200-Baud external, Hayes-compatible, 
uses AT command set . . ............. $99 

SOFTWARE 
Rix EGA Paint ..... . .... . ..... . .. .$49 
On Track Disk Manager .... . . . .. .... $65 

HERE'S HOW TO ORDER: 
We accept Visa, MasterCard and American 
Express (no surcharge) and Money Orders. 
Minimum charge card order S25 . No sales 
tax outside California. (CA residents 
add 6% .) 
Personal or company checks require 
three weeks to clear. 
We insure all orders. 
Shipping and handling minimum SS up to 
3 lbs. within continental U.S. Call for 
shipping info on other orders. 
Prices and availability may change. 

Returns require authorization and are subject to 

restocking charge. 

Normal manufacturers' warranties apply. 

Not responsib le for typographical errors. 

IBM, MultiSync, MegaCard, Mylex EGA 

Paint and On Track are trademarks of their 

respective companies. 


CAIAIA 800-443-7355 
In Calif. Call 800-345-4868 

Tech Questions 714-250-3386 
18017 Skypark Circle, Suite L, Irvine, CA 92714 MON-FRI 7AM-SPM Pacific Time 

Inquiry 117 for End-Users. Inquiry 118 fo r DEALERS ONLY FEBRUARY 1987 • BYTE 361 



FOLKS DOWN IN TEXAS DON'T LIKE PAYIN' BIG BUCKS 

ESPECIALLY FOR IBM-PC SOFTWARE 

SO WE SELL IT FOR ONLY $6.00! 


OVER 600 DISKS FULL OF IBM-PC COMPATIBLE PUBLIC DOMAIN AND USER SUPPORTED SOFTWARE. 

APPLICATIONS 
0GENEALOGY ON DISPLAY (#90) 

0 GENEALOGY - FT (#240) From Pine Cone software 
0 LABELMAKER (#146) Our favorite label file and 
maker. Menu driven. 
0 FAMILY HISTORY (#361) Family history, ancestor 

and decendant charts. Sample programs. 
0 FORM LETTERS (#388) LOTS ol samples ol the 

most commonly used business lellers. Modify! 

DPC-SPAINT (#507) .Detailed instruction on how to 
double your computer"s speed for less that $50.00. 

0MSDOS-CPM/BO INTERFACE (#56 1) CPM lovers' 

This program allows /OU to transfer information be

tween and emulate CbM and MSDOS. 

0 NAME GRAM/BREAK DOWNIFOREWARD (#477) 

Discover the words inherent in your phone number. do 

i!!411 anagrams. 
lJTHE WORLD DIGITIZED (#494, 495, 496) A car


tographer's dream. locale and display over 100.000 


locations 


01 00 LETTERS (#300) Most commonly used from let· 

ters, and business ap~lical ions at your fingertips. 


COMMUNICTIONS 
C.JaMODEM (#310) l/'/ilhout a doubt the fastest and 

best communications software you can buy at any price 
0 PC-TALK (#16) Thl! classic "Freeware .. communi 

cation program. 

DABBS (#212) Beccme a SYSOP and start a bulle 

tin board. 
0 FIDO NET (#333) Bulletin Board System. Perhaps 


the easiest to run. 


0PAOCOMM (#499) Communication soltware !hat 

makes a hacker's dream come true. 


DATABASE 
DvcR dBASE (#493) Keep !rack of those favorite 
VCR tapes that you never can seem to tind when you 

want them. 

DATABASE PROGRAMS 
0 PC -FILE (#5)Perhaps lhe granddaddy of user sup
por1ed database programs from Jim Button. 

DNEWBASE (#238) Menu driven database for the be

~·· U PC-DBMS (#383) A relal ional database manage

ment system that provides on·line help and screen edil


·~ luncilons. 

U CREATOR (#339)Create. repor1 and sor1 makes this 


a super database management syslem. 

0 MAIL MASTER (#481) Easily sort. index, and list 


your multiple mailing data bases. 


EDUCATION 
DEOUATOA (#249) A teaching loolfor math, science 

and finance. 
DPC-TUTORIAL (#403) A first course in compu!er 

usage covering various aspects of MS-DOS. Good! 

0 PC-PROFESSOA (#105)LearnBasic the easy way. 
One of the best tutorials on BASIC. 


0PC-DOS HELP (#254) Type "help" lor the DOS 


command you Iorgo!. 

0 PC PROMPT (#558) Fascinating on line memory 


resident DOS helper that also suppo11s BASICA. ED· 

LIN, DEBUG, and TURBO PASCAL 

0 PC-SPRINT (#507) Tutorial on how lo tr iple your 


PC's speed. 


FINANCIAL 
0 PC-CHECK MANAGER (#275) Keeps multiple 
checkbooks in balance 

D TAX FILE OBS (#295) Tax record keeping system 

that saves you money on April 15 . 
0 PORTSWORTH PACKAGE (#101) Evatuales your 

ever-changing stock portfolios. 

D PC-GENERAL LEDGER (#237) An exceptional ac· 
counting system. Used by some CPA's. 

0 LOAN AMORTIZATION (#399) For output to screen 

or printer. Lots of on-line help. 
D MA. BILL (#469, 470) Prepare invoices, clienl report. 

audit trail. elc. , 

0 (3) ANALYTIC CALC (#430-432) 3 disk set. Com

plete spreadsheet, database, graphics, word proces

sor - lassst! 

0(2) PC ACCOUNTING SYSTEM (#559. 560)General 

purpose ledger system that includes payroll, depreci 
ation, accounts receivable/payable, invenlory, process

i!!51 1099's and a good general ledger. 
U PC-PAYROLL (#565) Handle all payroll problems 
with this complete menu-driven payroll syslem. Includes 

taxs, reporls, forms, etc. 
0(2) SALESEYE (#501, 502) Never let another 

prospect or lead get away! Prin1s memos and letters 

as well. 

GAMES 
Drop GAMES (#274) The most requesled arcade 

t:e,o games. 
U ARCADE GAMES (#293) Another goodie bag of top 

arcade games. 
DPC JR GAMES (#354) Games that will work only on 

PC JR. Combat. Dungeons and Dragons. Global Ther
monuclear War. 

D MISC GAMES (#390) Good seleclion of education
al. advenlure, and arcade games. 

DPINBALL RALLY (#557) You asked !or it! Here are 
three pinball games Iha! vary in complexity, PINBALL, 

RAIN, TWILZON2. 

0 ONO (#567) Dungeons and Dragons. this uses text 
characters instead of graphics. 

0REFLEX POINT (#487)Selfstyledacliongame simi 

lar to ROBOTECH cartoon series. 

GRAPHICS 
0 PC·KEY DRAW (#344 -345) A small CAD system. 
Lots of demonstration files. 

D PC-PICTURE GRAPHICS (#136) Drawing package 
allows you to zoom. color. and store pictures. 

0 PC-GRAPH (#418) Allows user lo create graphics 
from PC-File report files. 

DPRESENT (#471) Professional slide shows are a 
snap wilh the advanced graphic features of lhis pro
gram. Includes a screen "capture". 

LANGUAGE 
DcHASM (#10) Cheap assembler Ytitlh tutorial 
0 XLISP (#148) Lisp language interpreter. 

0PROLOG & UNIFORTH (#417) Complete with edi 

tor and documentation. 

0 ESIE (#398) Build and generate an expert system 

in a flash. 
D P-BASIC (#381) BASICAwork-a-like !or clones. etc. 
0TINY PASCAL COMPILER BUILDER (#540) Learn 
to create your own Pascal Compiler and language com

piler /includes tutorial. 

D SCAEENCODE (#503) Build your screen applica
tions and watch SCREENCODE generate the code !or 

DBASE II and Ill, BASIC. and more. 
DVISIBLE PASCAL COMPILER (#510) Watch your 

program step through its routines as you learn lo pro

~m ii in PASCAL. 
LJ EXT~Nl>EO BATCH LANGUAGE (#124) Makes the 

PC do menial tasks you never thought possible. 

MATH AND STATISTICS 
DEPISTAT (#88) Stalistica1 analysis of small to 

medium-signed data samples. 

DsTAT-TOOLS (#509) (1 of 2) Do single size expert· 

menls, sludentized ranges. caluclate the size of specific 

sample sizes. 

DSTAT-TOOLS (#509) (2 of 2) Do calculations that 
require the enlry of original obse1vations, exact ran

domizal ion tests. mean squares, elc. 

MUSIC 
0PC-MUSICIAN (#127) Compose music on your PC, 

save and play again. 
0 PIANO MAN (#279) Play your keyboard like a piano. 

PRINTER UTILITIES 
C.Js10EWAYS (#265, 411) Prinls text sideways on an 

~ton printer . 
0 SETPRTR (#79) Sets up Epson print from a menu. 

0PRINTER UTILITIES(#411) Smorgasboard of ulili· 

lies and tools. 
0EPSON PRINTER UTILITIES (#326) Spool, set up 
routines all designed !or Epson codes. 
D BANNER (#386) Make long banners with large let

ters. Includes MS-FORTRAN source codes. 
DwsMXBO (#526) Allows Word Star to print more 

ways than you imagined on an Epson /Compatible 
printer. Useful !or mathematical and scientific nolation 

SPREADSHEET TEMPLATES 
DPC-CALC (#199) Fabulous 123 work-a-like from the 
author of PC-Fite. 

0 (2) LOTUS 1-2·3 TEMPLATES AND MACROS 

(#406, 414) Why spend hours wri ting your macros when 

these are ready made? Modify them yourself. 

TEXT PROCESSING TOOLS 
0WORDSTAR AIDS (#375)Collecl ion of the most 

useful ut ilities !or the Wordstar user. 
0Pc OUTLINE (11414) Create and co11apse and out 

line. Great !or plans, essays, elc. 
D PC-STYLE (#505) Better than your high school En

Q!!!ih teacher! Analyzes your writing ability. 
U POLYGLOT & LETTERFALL(#S42)Twoeducation 
al programs to match sentences, words. and definitions, 

O&A's. Typing tutor is great! 
D smE WRITER (#523) Pr int your text files sideways. 

Allows the 132 column barrier to be broken. Great for 

large spread sheels. 

UTILITIES 
[.J GINACO (#66) Polished routines written in basic for 

~ beginner or expert. We love it! 
LJULTAA-UTILITIES (#133, 245) Recover lost files. 

modify seclors. elc. Like Nor1ons. 

No COD's or Purchase Orders • U.S. Funds Only 
TOTAL# ~~~~~- xss ~ ---- Foreign Orders add $5.00 to all Shipping/Handling 

DISK DIRECTORY xS6= ----
We Warranty All Disks Against Defects In Duplication 

(Explanation of all !lies & programs) 

SHIP TO: - ---------  -  --- 
OTHER --- -----  --- 

SUBTOTAL 

TEXAS RESIDENTS ADD 61/e% TAX 
CHARGE MY. 

SHIPPING AND HANDLING 
(1 @ s1 oo and soe for each additional d i s~ ) 0 MASTERCARD 0 VISA 

CARDNO. ________________ 

EXPIRATION DATE: _____________ 

s 0 F T w A R E SIGNATURE _______________ 

2100 Hwy. 360, Suite 1204, Grand Prairie, Texas 75050, (214) 647-1010 ©1987 LONE STAR SOFTWARE, INC. 

DsYSMENU (#250) Build a menu driven menu sys· 

tern. Excellent for hard disks. 
D PC-DESKMATES (#405) Better than Sidekick and 
all of the rest of Iha memory resident desktop utililies . 

D ALIGN (#217) Disk Alignment tool. Needs Cats Eye. 
Drop UTILITIES (#273) All of the most requested uhl

ities on one disk. 
D UNPROTECT (#414J Various routines to disconnect 
protection schemes 

0 PATCHES (#376) Make back up cop ies of some of 
the most popular commercial programs wilh !his col

leclion. 

DooSMATIC (#498) Fabulous task-switching and 

menuing utility that allows several programs lo run at 

once. 
D PC-TOOLS (#536) Lots of uselul ulililies with both 

EXE and ''C'' source code. BROWSE. DUMP, MERGE, 
WORD COUNT, ROFF. GREP. elc. 

0 DBS-KAT (#537) Diskelle cataloging system tor ar

chival purposes. Database can hold up to 9.999 dis
kelles and 16.000,000 li1es. 

0STILL RIVER SHELL (#481) An enhancement of the 
PC-DOS working enviornment. Faster and uses Key 

Commands. 

D PC-PROMPT (#558) The on -line mode makes this 
memory resident util ily tops. Great tor beginners and 

advanced users ahke. 

WORD PROCESSING 
0 PC-WRITE (2) (#78) A & B Our most popular ful l fea· 

lured word processor that is actually faster than Word

star . Now with spelling checker 

0 DICTIONARY (#378) Dictionary type spell ing 
checker. 

0 PC TYPE (#455) Jim Bullon's conlribution to a full 

fledged word procesor. 
D (2) NEW YORK WORD (#528. 529) Powerful word 
processor that creates keystroke macros, split screen 

editing. mail merge and more. Watch out Micro-Soft. 

\, 
Please L, 
Enclose' ~- ' 
Check 
With 

i 
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The Ideal Keyboard cover! 
Protect your computer and eliminate down· 
time caused by liquid spllls, contaminants,
environmental hazards, etc. with VIZIFLEX 
SEELS ·the only keyboard cover that: 
• Remains securely In-place during the 

operation of the keyboard and will not 
Interfere with computer performance In 
anyway. 

• Is designed to "form-flt" to the exact con· 
tours of the keyboard to provide superior
tactile sensitivity &feel for Individual keys. 

•consists of UltraRe)(111 material, atrans
parent, flexible "fllm" which allows all 
"markings" to be clearly visIble. 

VIZIFLEX SEELS are the only keyboard covers 
for your computer! 

lnquhy 310 

NEED CUSTOM 

HARDWARE? 


CALL US. 

Free quotes, affordable rates 

Rapid turnaround, in-house CAD 
Specializing in data acquisition, 
Interfacing, and microcontrollers 
for industrial and scientific needs. 

Human Devices 
46 East 91 st St., NYC NY 10128 

212-996-5017 

Inquiry 116 

SOFTWARE 

DUPLICATION 


SERVICES 


,.,.-···~®--- ··- ..-.~ - ---~- ..--~=:=:=:r-~~ 
THE TOTAL SOLUTION 

• World's Largest Duplicator 
• Highest Quality 
• Fastest Turnaround 
• Attractive Cost Savings 
• One-Stop shopping 
• Copy Protections for all formats 
• Professional Engineering Support 
• Branches Nationwide 
• A Division of XIDEX Corp. 

CALL 

1-800-233-5099 


Inquiry 325 

SERIAL/PARALLEL ADAPTER 

WITH SOFTWARE SWITCHABLE 


SERIAL PORT 


D One RS232 serial port software switchable to 
one of four 25 pin D connectors 

0 One Centronics compatible parallel port 
D Switching programs for command line and pop 

up operation 
D Eliminates p lug swapping and switch boxes 
0 Less expensive and more convenient than 

separate adapter and switch box 
D For use with the IBM PC. XT. AT. and com

patibles running PC or MS DOS 

[J LPTI or 2, COM I or 2, IR03 or 4. and !ROS or 
7 are selectable 


0 By the manufacturer of ROMDISK PC 

D Retail price S195 


CURTIS, INC. 22 Red Fox Road 


~ St. Paur. MN 55110 
 l•• I 
Wrlall 612/484-5064 

"IBM PC. xT, AT and PC DOS a1t re-gnttrC'd 1tadC'mark1 of IBM Cor· 
p o ra1 io n ; MS DOS ii a tC'grHC'fC'd uadtmark or MicroiOtt Co1po1a11on 

Inquiry 74 

ENCLOSURE POWER 


,,. Floppy's, Hard Disk, Optical Disk, 
Tape Drive, or any Combination 

,,. Custom Design with Injection 
Molding Front 

" Superb Quality and Pricing 

,,. Prompt Delivery 

1DB ELECTRONICS, INCJ~~·~-!!ct Bc•"-d TM Dr~ 
· 185591/2 Parthenia Sueet, Northridge, C:.likirn1.1 91324 

Outside CA (800) 635-5555 

CA (818) 993-4801 


Inquiry 141 

PROMPT DELIVERY!!! 
SAME DAY SHIPPING (USUALLY) 
QUANTITY 0N£ PRICES SHOWN !or DEC. 21. 1986 

DYNAMIC RAM 
1Mblt 1000Kx1 100 ns 
51258 *256Kx1 100 ns 
4464 64Kx4 150 ns 
41256 256Kx1 100 ns 
41256 256Kx1 120 ns 
41256 256Kx1 150 ns 
4164 64Kx1 150 ns 

27512 
27C256 
27256 
27128 
27C64 
2764 

EPROM 
64KxB 200 ns 
32KxB 250 ns 
32KxB 250 ns 
16KxB 250 ns 
BKxB 200 ns 
BKxB 250 ns 

STATIC RAM 
•• 62256LP·1232KxB 120 ns 

6264LP-15 ar<xa 150 ns 

SATOWYIM MM.lefCon:l.VISAorUPSCASHCOO 
O!a.uomON Factory New, Prime Parts .uPoo 

':°CIMO°"":" MICROPAOCESSOAS UNLIMITED. INC . 

~=-.:.::: ~:'s$~;;-- (918)267-4961 
· · No rnlnlnwm ord9r 

~::....:::.a:c...==.~..~"i!a:-~-: 
Inquiry 169 

Inquiry 4 

VAR's OEM's 
RESELLER's 

Save 20 to 40% 
Import Direct 

818-889-1092 

IBM-PC* Logic Boards 
XT Std. 4.7 MHz 640k Motherboard $68 Jl 

SI 1.0 (Full IBM comp. w/BIOS-Ok) 

XT Super Turbo 4.7-10 MHz $105 i2 
SI 3.7 (V-20, w/BIOS-Ok) 

Baby 286 Turbo 6-10 MHzAT $313 ~ 
SI 10.3 (fits Std. XT Box, w/BIOS-Ok) 

Super Baby 286 6-12 MHz AT $348 86. 

SI 13.5 (tits Std. XT Box, w/BIOS-Ok) 

IBM-PC* Components 
(Partial List) 

80/132 M/G/P Herc. Compatible $67 2l 
(80x25,132x25,132x44, & 720x350) 

Color/Graphics/Printer $49 ll 
(640x200 RGB Std.) 

Multi Disk 1/0 $57 2l 
(Floppy Ctr!, Par, Ser, Clk, Cid) 

Amber Monitor Hi Res $66 ll 
(Tilt-swivel Base & Anti-glare Screen) 

RT/AT/XT Keyboard 5339 Style $56 ~ 
(Hi-quality with great feel) 

DS/DD Floppy Drive $59 R1 
(Hi-quality w/Din:ct Drive motor) 

AT Mini Box w/Lock 

(Perfect chassis for Baby 286's) 

Baby AT Power Supply $78 21 
(180 Watts in a XT size) 

EGA Card w/Printer Port $168 i3. 
(Now affordable) 

Super Modem Card $184 ~ 
(300/1200/2400 Baud, Hayes Comp.) 

2 Meg EMS Memory Card $200 R1 
(Full EMS Std. w/I Meg RAM) 

20 Meg Hard Disk Drive $318 61 
(Half High, w/Ctrl) 

AT Portable Case Baby 286 $497 ll 
(AT Key, 180 Watts, Amber TIL) 

ACS Imports specializes in buying custom and 
standard electronics components to fit your 
specific needs. We have years of expertise 
buying and importing components. 

ACS Imports will solve your sourcing needs. 

Call: 	 818-889-1092 
ACS Imports 

5311 Derry Ave. #A 

Agoura Hills, CA 91301 


11..X 510 601 8224 

FAX 818 889 5605 


•JBM is trademark lnlematioaal Business Machines 
All prices are FOB Taiwan - Import Quantit ies 
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$AVE ON BUSINESS SYSTEMS 
MULTITECH ACCEL 900 
6/ 10 MHZ Switchable speeds, AT Compatible 

INCLUDES: 
-80286 Processor 

$2449 
-30MB Hard drive, 512K RAM, 1.2MB floppy 
-Monocrome graphics and soft - White display 
-2 parallel & 1 serial port, clock calender 
-8 slots 
-DOS 3.1 
-Free Software 
-FCC Class B approved 

8mhz Turbo 20MB 
XT Compatible Computer 

4.77mhz Floppy Drive System 
XT Compatible Computer 

INCLUDES: 
640K Ram 

1 floppy drive 
Ser,,,Par ,clock: 

11 slots 
Mono graphics

Monitor 
Dos 3.2 

FCC Class B approved 

$1,199.00 
*Call for custom configurations on all systems 

INCLUDES: 
640K Ram 

2 floppy drive 
ser .Da r, clock e: slots 

Mono graphics
Monitor 
Dos 3.2 

FCC Class B approved 

$829.00 

CALL FOR CATALOG • SOFTWARE e THOUSANDS OF PRODUCTS AVAILABLE • VOLUME DISCOUNTS 

SYSTEMS 
IBM PC AT 6Mh z30MB drive .512K J.100.00 
IBM PC AT 8Mhz 30MBDrive . 512K .CALL 
IBM PC XT 20MB drive. 640K .. 2.122.00 
Sperry IT 44MB drive . I Meg .. . .. 2.800.00 

FASTBACK . . . 95.00 
CROSSTALK XVI. .99.00 
MIRROR Comm Soilware . 49.00 
PEACHTREE Back lo Basic s 199.00 
OPEN SYSTEMS . . . . ... CALL 
BPI General Accounting . .299.00 

Quadram EGA+ 
STD EGA + 

.... 349 .00 
.255.00 

Compan ion PC 0·2 MB LIMS . 
Multilunclion card 38 4K.S. P.C lk 
AT Multifunction card OK·3MB . 
Monocromc graphics card . 

189.00 
.139.00 
.175.00 
. .85.00 

KX·P3131 17cps Daise y . 249.00 
KX ·P3151 22cps Daisey 385.00 
Citizem MSP· 10 . 275 .00 
MSP-15 ... 389.00 
EPSON FX·286 CALL 
L0· 1000 CALL 

Mullitech Plus 700 2floppydrive .775.00 
Toshiba Syslems. . .. CALL 

Compag Oeskpro 286 30MB drive 2,999.00 
Leading Edge .CALL 

ACCOUNTING PARTNER _. __ ... • . 199.00 
MONOGRAM DOLLARS & SENSE . .99 .00 

PEACHTREE Bus iness Sy stem . 157.00 
ONE -WRITE PLUS . . . ........ . ... 149.00 

DRIVES/TAPE DRIVES 

Color graphics car d .. 69.00 

HR·20 Daisey wheel .369.00 
OKIOATA-All Models . . ...CALL 

BROTHER-1509 . . .369.00 
M-1409 dol malrix CALL 

IBM SOFTWARE 
LOTUS 123 . 
Sym ph ony 
ASHTON TATE dBASE 111 Plus 
Q&A . 
REVELATION 
POWERBASE 
CLIPPER dBASE 111 Compile r . 
LATTICE CCOMP ILER 
LET'S C Compiler 
SUPERCALC IV 
MULTIMATE ADVAN TAGE 
MICROSOFT Mull iplan 
EXCEL 
Wo rd 
Windows . 
DOS 3. 2 W /GW basic 

CALL 
.CALL 
.CALL 
.CALL 

.499.00 
199.00 

. .355.00 
....265.00 

.. 49.00 

.275.00 
.. 269.00 
.119.00 

...245.00 
.CALL 

. 65.00 
.... 69.00 

TOBIAS MA NAGING YOUR MONEY . . 99 .00 
OAC EASY ACCOUNTING .45.00 
PFS First Choice . . . 89.00 
PFS Prolessional Wrile .115.00 
PFS Prolessional File . 145.00 
SATELLITE WORD PERFECT . . .209 .00 
Words tar 2000 PLUS . ....... .... 299.00 
GENIFOR . .CALL 
RB ASE System V . ...... 370.00 
FUNK SIDEWAYS . . 39.00 
HARVARD TTL PROJECT MNGR ... 285.00 

HARDWARE 
AST 6pack Plus W/384 K ..... CALL 
6 pack premium W/256K . . . .289.00 
RAMPAGE . . . . . . CALL

1 HERCULES MONO Graphics Plus .189.00 
Intel Above Board . .CALL 

.379 .00 

.479.00 

.649.00 

20 MB Seagale drive . 
JO MB Seagate for XT 
30 MB drive for AT . 
360 K Floppy for AT 
Teac 55B 

110.00 I 

20 MB Hard Card . 
Plus Hard card . 
Mountain Hard card 
10 MB Irwin 
20 MB Irwin 
Everex Stream 20 
Everex S lream 60 . 
Peachtree . 
Franklin 20 MB . 
GENOA 20MB Jape B/U . 
GENOA 60MB lape B/U 
ALLOY 

.. 99 .00 
. . 429.00 

.CALL 
.... CALL 

359.00 
..429.00 

..... 569.00 
. .899.00 

. .CALL 
.. 399.00 

.SAVE 

.SAVE 
.. CALL 

TOSHIBA All Models . CALL 
CANNON Laser Prin1er 1.999 .00 
HEWLETT PACKARD LAZER . 2, 199.00 
HOUSTONmSTRUMENTS .. CALL 
CORDA TA LASER . . . . .. ...... CALL 

MONITORS/MODEMS 
Amdek 310A 149.00 
Color 600 .389.00 
Color 722 RGB 720 X 350 .495.00 
Princeton Graphics HX· 12 . .399.00 
HX·12E (En hance graph ics) . 499.00 
MAX· 12 .149.00 
TAXAN all models .. CALL 
NEC Multisync .CALL 
IBM Compatible Mo nocrome . .89.00 
Co lor RGB lontlor (640 X 200) .269 .00 
Anchor Ligh l ining 2400 . . .. 299.00 

BOREL ANO TURBO PASCAL . 
Turbo Pascal W/BCO . 

. .. 42.00 
. ... 60.00 

Quick Basic . 

REFLEX . 
LIGH TENING . 

. .65.00 

.. CALL 
. . 59.00 

Microsofl Mouse W/Sflwr . . 117.00 
Mouse Systems Mouse .. ..... .119.00 

JRAM 3 ....CALL 

Orchid Tiny Turbo . . . 449.00 
Turbo 286E .749.00 

PRINTERS 
PANASONICKX·P1080i 
KX·P1091i 

...CALL 
.SAVE 

Volksmodem 1200 Intern al . . .120.00 
Hayes 1200 . . 379.00 

Volksmodem 1200 ( 5 yr wrnty) . . . ... 139.00 

2400 . CALL 
Prometheus 2400 . . 359.00 

NORTON UTILITIES .55.00 

Superkey 
Sid ekick . 

. . 41.00 
.50.00 

Paradise Autoswilch EGA . .388.00 

Genoa spectrum . .SAVE 
Speclra EGA . . . .SSA VE 

KX·P1 59 5 240 CPS . . .CALL 

KX· PI0 92 . 
KX ·P1 59 2 

...299 .00 
.419.00 

Promo dem 1200A . 189.00 

Pro modem 1200 . .239.00 
Promodem 1200B . 179.00 

DI COMPUTERBANC Orders Only 
OUTSIDE CALIFORNIA0 6951 Warner Ave.,Huntington Beach, CA 92647 

©l'll~©llilll©11@©M©@ ©iJDO 'f~~'il"®'il@@l
CIC Li'.@@lluffilH@©D ~ii©© ©roan ~il~l'..(iil&lf!J© • 

800/332·BANC 
714·841·6160 

Cash prices Indicated. We guarantee allttems for 30 days. Wtthln this period, defective merchandise returns must be accompanied bj'RMA number. Ail other returns will be subject 
to a 15% restocking lee. For prepaid orders, there will be a 3% shipping charge: 5% for UPS Blue Label: $5.00 minimum; Cafillll!lll residents add 6% sales tax. 

Prices sublocl to change without notice. 
©Copyright 1985 COMPUTERBAHC, All Rights Reserved. 
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RS232C IBM PC Compallbla 
Paper Tape Transmitter/Model 612 

Stops and starts on character al all speeds. 
uses manual control or X- on, X-off 90-260 
volt. 50-60 Hz power. 50-9600 baud. up lo 150 
char/sec synchronous or asynchronous; 
gated internal or external clock, RS 232C, 
current loop or parallel output , reads 5-8 level 
tape, 7- 11 frames per character. even or odd 
parity. Desk top or rack mount. 

Addmaster Corporation, 2000 S. Myrtle 
Ave., Monrovia, CA 91016, (818) 358-2395, 
Telex 674770 Addmaster SGAB 

Inquiry 5 

When MEDIA CONVERSION Fails, 
!)\TA TRANSLATION Prevails! 

Use your data among mainframes, minis, micros, 
dedicated word processors, and typesetters! 
We offer translation of the logical elements of data 
in addition to conversion of physical parameters, 
NOT just dumping or ASCII transfer from one 
medium into another. For example: 

• Translation of the control characters and for· 
ma ll ing fea tu res of stand-alon e or 
microcomputer-based word processors. 

• 	Database restructuring-Even from your word 
processors' File and List Managers. 

• Spreadsheet translations- formatling, cell 
referencing codes, and formulas. 

• State and federal compliances-Magnetic 
media and file-structure conversions. 

ADAPSD member 

CompuOata Translators, Inc. 6565 Sunset Blvd. 

Suite 301, Hollywood. CA 90028 (213) 462·6222 


Inquiry 58 

COLOR 

VT220 $150 

•ptus your PC, XT, AT, or compatible 


ZSTEMpc-VT220 Smart Terminal Emulator 

Double high/double wide characters 

Full li ne graphics. Smooth Scrolling 


2-way file transfers incl. XMODEM & KERMIT 

Fu ll keyboard soflkeys/MACROS. DOS access· 


Data rates to 38.4 KB. High throughput 

CGA, Hercules, MDA. & EGA support 


8-bit mode. downloadable lonts, 

user defined keys, full national/mullinational modes 


ISO and allribute mapped color 

ZSTEMpc·VT220 $150. 4010/4014 option $99. 


Available soon: VT220 Style replacement keyboard 

ZSTEMpc-VT100 $99. ·Choice of the U.S. AIF 


30 day money back guarantee. MCNISA 


KEA SYSTEMS LTD. 

#412 · 2150 W. Broadway 


Vancouver, B.C. CANADA V6K 4L9 

Support (604) 732-7411 

TELEX 04·352848 VCR 


Order Toll Free (800) 663-8702 

Zst~ by l<rJ\
d!::. m.mm 

Inquiry 144 

The EP-1 is a great value, here's why: 
• IBM PC Software included a RS ·2J2 lo any compuler 
• ASCII Command driven operation: AU in!ell1gence in unit 
• Reads, Programs, Copies over tSO types from 2716 to 27512 
• Optional Intel microcon1roller programming head 
• Menu-driven Chip Selection. No Personality Modules 
• Fast. Slow.Quick -Pulse Programming Algorilhms 
• Intel (BOBO& BOB6).Motorola.Tekhex. Slraighl Hex Files 
• Splits Files by Base Address and Odd/Even (16 bil systems) 
• Gold Textool ZIF IC sockel • Full One· Year Warranty 
• Generale & Set Checksums • 5.12.5.21.25V Programming 
• Over-Curren! Proteclion • UV Erasers lrom SJ~ 95 
• B Baud Rates 300 to 38.400 • Same Day Shipment 

BP~ 
10681 Haddington, #190 I Houston, TX 77043 

(713) 461-9430 (800) 225-2102 

Inquiry 43 

ANSI X3.64/other Term inal Emulations 
50 To 38.4K Baud Serial Port 
RS-232 Or TTL/CMOS Versions 
IBM PC Compatible Keyboard Input 
EEPROM Based On Screen Conflg 
Composite or Separate Video 
100 By 100mm Card 5V Only @ 200mA 
S1391TL/CMOS $149 RS·232 

PO Box 10588, 
Greensboro, NC 27404-0588 

(919) 274-4818 
TLX WVf 6503057397 

Inquiry 113 

--.::_:__ 

!U:ut-~'"' ....~~."~"'tl..·Js~ l ....... ... w.'tr..r:~ .. .. -  -- 
FEBRUARY !987 • 8 Y T E 365 

HSC·9100 
80 By 24 

Or 25 Line 
Alpha-numeric 
Video Terminal 

Card 

EPROM 

PROGRAM ER 


FOR PC $129.95 

• 2716 to 1 MEG 
• Updateable to 32 MEG 
• Programs 2764 A in 1 O Seconds 
• Menu Driven Software 
• External 40 PIN ZIF (PC only) 
• 90 Day Warranty 
• 10 Day Money Back Guarantee 
•Available for APPLE II $92.50 lv1ulMC: I 
• For More Information Call Md • ..., 

NEEDHAM'S ELECTRONICS 
1121 Las Palmas, Sacramento, CA 95815 

(916) 924·8037 (M·F) 8 AM to 5 PM PST 

Inquiry 187 

Inquiry 84 

•••••••• • ••••••AK-!;!!~PR add 5'4 ildd1t I PAI.. 

5DISIBTTBS ! 
5 S114" PC·Pack 5 
:19f1.% Tested &Certified Error Free,:
•at Mini um 55% Clippint Level or• 
•Higher.'"Lifetime Warranfy~ Poly- • 
:aaued in Fifty &Made in the U.S.A.; 
• W'ifh Tabs, labels &Tyvek Sleeves • 
•Double Side-Double Den.• • a B (100) .H~ each.
5 

1 
e~h c25o> .H~ each! 

: <1000+> <5oo> .II hach; 
•shipping Charges Vary With Ouentlty Call• 

: _ari ~ ·o.1~.r.•.H!!:.'~11!49: 
• Di ~ette+ · ot Oll!.U!0.~"'058 •
• onnecu0tr ·111'lit!.l·~i2J.§l21 • 
• Mtwn.im Or<lef 25<29 ·V1sa,MasterCatd accepced, • 

• 
COO add 3Q9, UPS dOllYefy. US Mail fQf APO, FPO. 

PRFCiSiOli 
Manufactured by Xldex 

5i4 S-Side 5\" D·Side 
D·Density D·l>ensity 

5" C:;JIOX ~BOX 
(MINIMUM FIVE BOXES) 

5~' Hi hDen. 13~ 



This 300/1200 baud mo' 
oflhe Bell 212A, feature I 
~· impeccable transmis 

ro':'f~,,S .S,9,','.;:~~~i~~'.'.·,, ~:;~ 
1200. 01 S99. ls a steal! 

U.$. Ro/JoN11
241XJInfernal 

1189 

• Hayes & Bell 212A/103 Compatlble 
• CCITT V.22. V.22 bis 

The ECLIPSE 2400 modem is a microprocessor-based lull or hall 
duplex modem incorporating the latest in high speed 
communications capabilities. It also accomodates compulers and t~r
minals equipped with an RS·232 po1t allowing communication with 
other compulers or timeshar ing systems either locally or remotely. 
~ .............. t1kll11,. \for<>lt!lit" :inrl P1ufnrm::'lnr"i::1 :'In:> vn11 rc:: i n 

cpembon. 

Hayes Smartmodem 2400 baud modem 
Fujitsu 2400/1200 baud auto everything. 
Team 1200 Hayes Compatible. 300/1200 baud 
Smarteam 12008 IBM 1200 baud card 
Ultralink 1200 data and voice on same line. 
CTS 212AH 1200 baud, auto dial 

Terminal software !or CTS 212AH 
Prometheus 1200 super leatures 
Prometheus 12008 internal PC 
Signalman Mark VI, 300 baud internal PC 
Hayes Sma i l Modem 1200 baud, aulo dial 
Hayes 12008 !or use with the IBM/ PC, 1200 baud. 
Hayes Chronograph, time & date 

HYS-2400 
FUJ-19350 
TEM·1200 
TEM-12008 
UTL-1200A 
CTS-212AH 
CTS-212SFT 
PRM-P1200 
PRM-P1200B 
SGL-MK6 
HYS-212AD 
HYS-12008 
HYS·CHR232 

599.00 
459.00 
159.00 
159.00 
99.00 

179.00 
35.00 

289.00 
279.00 

49.00 
369.00 
339.00 
199.00 

FUJITSU 2242 SS M. JSmS. 1S99 1S29 
FUJITSU 2243 86 M. JSmS. 209S 2019 
ROOIME R0-202E 27 Mag. 6S9 629 
ROOIME R0·20JE 40 Meg. 99S 9S9 
RO DIME R0·204E SJ Meg. 99S 9S9 
CONTROL DATA 941SS-86 M.1829 1779 
MAXTOR XT1140 140 Meg. 299S 2929 
HONEYWELL 8SM. 27 ms. 179S 169S 
TOSHIBA MKS6 70 M. JOmS. 1789 1729 
TANDON S02 10 Meg. 419 379 

WESTERN DIGITAL WD/1002 139 
• SCSl/SASI Winchester Controllers • 
XEBEC 1410A SY.'' foot prinl 219 
OMTI 20L 119 

• Winchesler Accessories • 
Installation Kil with manual 
Ninchester enclosure and supply 
Ou•l 20/34 cable sel 
)witching power supply 

......... ..... ......- '- - - _.. -- --- -- -----

!~~~-~a_ '!!!~: !~P~ ~-a~~~.~ :.::·::··4~~ RGB Col or~ on Ito~_. 

-'. ;SC· ava1! able 31 Mega
::-y tes at on:y SSS9 

redfa • 2K Sector Bulfer • tncreases System Throughput • High Rellabll!ty: 28,000 hr. MTBF • 
'o one else even close • 15.5 Watt Power Consumption • Lowest Avaf/;D/e • 2 Year Warranty • 

tongur Av:aJlarJl.11 

Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 

AVATEX 1200 

199 
"f.J9~~ 

Manufactured by IBM for use with the PC/jr_ Th is 80 column thermal printer 1s ideal 

for fast low cost drafts. The printer is capable of interlacing to any computer with ar 

1200 baud RS-232 serial port. Accepts either fan fold or 8Vi' rol l fed thermal paper. 

Will "NOT" accept standard writing paper. 

Nine pin head allow the IBM thermal printer to cutout extended foreion character set. 

math sym o·san · i imagegrap 1cs. - weeKpecu 1s to ea qu1c se oul. 


The Eclipse Turbo 16/XTis an oulstanding value in IBM Compatible Computers. Aller careful research and 
evaluation we found it to be the most re!iab1e XT compatible available. 
The computer includes some of the most recent features available, such as the 8 MHz. (software selectable to 4.n 
MHz.) multi-layermotherboard wilh 256Kol RAM upgradable on board to640K.A generous eight expansion s!ots and 
135 Watt power supply give you ample room and power !or add-on boards. And our floppy conlrollersupports up to 
lour drives, so as many as three additional drives can be added. The Lrlils is complete with manuals, GW Basic and 
the new version of Microsoft DOS 3.2 along with the AT style keyboard. 
The Turbo 16/XT is FCC and Underwriters Laboratories approved. Finally, each compuler is configured and fully 
tested before sending it to you 
Satisfaction Guaranteed! we·rereal ly excited about this new uni!, and sosureyou will be too... that you may return 
the Ecl ipse 16 lor a lull credit towards an IBM PC if you are nolcomp!etelysatislied. 

20MB Hard Drive w/Controller ..•.$429 8087 Math Co Processor •....•..•.••119 Summagraphics SummaMouse ....139 
30 Megabyte HardCard .............. 459 Color Graphics Card ...................79 Upgrade from Floppy Con~oller 10 Dok 
AG1Hlon al Drive-Installed ............99 Monochrome Graphics f.ard ..........99 1/0 2 drive controler, clix: klcal.. sll1· 

... 199 ~~!~ p_a.r_a_~:!·.!~~i~~ ~..qa_f!lLB ~!ts~!~ 

$1111111499 30 MtGABYTE 
' 


1::c11pse i;,wu 1UU"/o Hayes, w 11n status lamps. 

Eclipse 1200B internal with software 

Eclipse 2400 Exlernal, Hayes Compatiple 

Avalex 1200 baud external, Hayes 


The fastest, lowest powered, longest warrantied, most durable, highest 

capacity, most reliable, lowest priced HARD-DISK-ON-A CARD 


available in the world today. 

ssms Access Time • Fastest Aval/able • Aulomalic Head Unloading • Protects Heads and 

t: Ul-'·l<WU 
EDP-12008 
EDP-2400 
AVA-1200 

data 


;:i 

14!:1.UU 
139.00 
299.00 

99.00 

WINCHESTER 
HARD DISK KIT 

~Ive tncn wmcnester Ulsk ur1vas 
each two+ 

SEAGATE 22S 20 Meg. V2 Ht. 329 299 
SEAGATE 4026 26 M. JSmS. 7S9 729 
SEAGATE 40S1 S1 M. JSmS. 99S 9S9 

• Winchester Controllers lor IBM/PC • 
XEBEC 1220 with floppy controller 229 
OTC S1SOBX 139 
OMTI SS10 half card 139 
ADAPTEC 2070 ALL controller 189 
AOAPTEC 2010A 169 

http:14!:1.UU


Bernoulli Box 
was $3540 now only 

The Bernoulli Box by Iomega, fea!Ufes 10 and 20 megabyte removable car
tridges, and delivers reliability. expandability, transpor1ability, securily and 
speed m one versalilesubsystem. It lets you transfer megabytes of information 
salely and swil\ly lor primary or backup storage. Or combine several software 
programs onto a single ca1trrdge for easy switchmg from one to another. 
Reliable ... the Box has 1ncred1ble resistance to shock and vibration completely 
eliminating the poss1hty of head crash. 
Expandable.. . grow at your own pace by adding inexpensive cartridges. When 
security is essenhal. don't lock up your system ... just lock up the cartridges. 
The Bernoulli Box delivers prelormance Iha\ often exceeds the best of hard disk 
speed and !he convenience of floppy disks. Al these prices don"! be caught 
w1sh1ng you had one alter a loss o! 1rreplacable data. 

10+10 Meg. 
20+20 Meg. 
Bootable Controller 
10 Meg. Cartridge 
20 Meg. Cartridge 

A2210H 
A2220H 

List 
$3450 
4540 

255 
79 
99 

Our Price 
1595 
2095 

159 
49 
65 

At/1u1 14'9
l>ai1y Wlleel I ii' 

'·''''"'"'·' ""''''' ' 

The Ade us CPl2000, is a 22 character per second daisywheel prinier which 
accepts 96 characler D1ablo wheels and ribbons. lhis printer was man· 
ufactured by the Olympia TypewritterCompany lorCosmo World USA. 
This unit will print 10, 12 and 15 characters per inch proportionally spaced 
with increments of 1/120'". Bi-directional printing, 2 K/Byle butler (expand
able to GK) and both serial and Centronics parallel interfacing make the 
Adeus CPl2000 an exceptional buy at only S 159. Original price $595. 

PRINTERS 
MA TRIX PRINTERS 

NECIP7132col. par'hnler 'ace 
Star Gemm1 NB ·15, 300cps .136cot 24worehC!ad 
Stai Gemini NX· IO. 120 cpsl30cps NLO lfi'.ctor 
C11oi.en MSPl10FT 160 cn.:ir/sec 
Panasonic KXt0911120 cps. ctr alt. 29 NL01rac1 & fric11on 
Panason c KXPJt 51 132 col. 22cps NLO 
Ok1dala 182Pf18M parat!el 9' ~ · paper 
Ok1da1a 192Aparallehnlerlace.160char/sec 
EpsonlX·B010 · 120Char/sec . 
Epso11LOBOOncarle!lcrqual1ty 
Epson FXB5 160 cps cralt ~2 cps. NLO. 240 dot/inch 
Epson FX286 132 col. 200cps 29cps NLO. graphics 
Da!aproductsB·600·3.bandprinter600LPM 
Pr•ntron1i PJOOh1gh speed prmter3001mesper m•nule 
P1. nlronr~ P600ullran.gn Sl)ee<1600l1nespermmure 

NEC-760 
SlA·NB15 
STR-NX10 
CtT ·MSP!O 
PAN.KX10911 
PAN·KX10911 
OKI 182P 
OKl·192 
EPS·LXBO 
EPS·L0800 
EPS·FX85 
EPS·FX286 
DPS·B600 
PTX·P300 
PTX-P600 

WORD PROCESSING PRINTERS 
NEC8810 55char/second,s nallnterlace 
NEC8850 55charlsec,par"lintef!ace. 
NEC3550 popular printer designed for the IBMIPC 
Silver A d EXP600. 25 cps. 10112/LS pitch. seriallparl 
Solwet'Ae dEXP600same as600 bu! 40cha1/sec. 
Diablo 620, proport!Onal spacing, horz.& vert. tab. 20 cps 
Juk16100.18char /sec 
Jukr6300.<10d1ar/sec. 

NEC·8810 
NEC·8850 
NEC-3550 
SRD·EXP600 
SAD·EXPBOO 
OBL·620 
JUK-6100 
JUK·6300 

659 00 
1299 00 
31900 
35900 
27900 
.149 00 
23900 
37900 
279 00 
629 00 
·13900 
6 19.00 

698500 
3995.00 
5795 00 

1179.00 
117900 
81900 
51900 
72900 
29~00 
459.00 
789 00 

S 0 N Ys3W Floppy Disk Drive 
3 1/2" New IBM portable compatible 

FOUR PEN 
COLOR PLOTTER lf$9 '119 
The manufacturer has asked us not to publish their name. 
But this four color planer was produced by one of the Worlds 
largest makers of personal computers. 
The 410 color planer will connect to the serial port of virtually any 
micro-computer. Simple ASCII commands direct one of the four 
color pens to draw circles. arcs or ellipses on paper or transpa
rency material up to 11 by 17 inches. The planer is capable of 
producing the full upper and lower case alphabet along with 
seven international character sets. Text can be printed horizotal, 
vertical or diagonal in sizes from 1 /16 to 6 inches, slanted forward 
or backward to 85 degrees. 
Enlargements or reductions are achieved through elaborate firm
ware. Pen travel is four inches per second with .004" pen resolu
tion. Standard pens are available in an assortment of32 different 
colors and widths. 
The ideal planer for architecture. CAD engineering or graphic 
design. A 1$595 it was a great buy, at $159 its a steal. Support 
packages for specific computers available. Manual only $15 re
lundablo Ullon 0_11rchas0 0t l)I011er. 

SweelPtoo Phi/er
If$9 IMii'~-

The Sweet "P" 100 was private labeled !or the Epson corporation urde< 1he 
Comrex Brand. Th is plotter makes .short work ot translating financial and 
numeric data into a graphic presentation. Many ready to run programs such as 
Auto/CAD, Lotus 1-2-3, and Visi-on already suppor1 this ploUer. 
The Sweet "P" 100 features programmable paper sizes up to BV2 by 120 
inches. 6 lnch per second plot speed and 0.004" step size. Easy lo imptemenl 
Cenlronics interface allows the Sweet "P" 100 immediate use with the printer 
port of most personal comouters. 
Also available is a support package which includes demonstration software. 
interface cable, a multicolor pen assortment and a variety of paper and 
transparency malerial. 

PLOTTERS 
Four pen color plotter, 11 by 17 IBM/PC compaflble APL -410 
Swee! "P" 100 (Comrex) BY2 by 120" COM-Cl 
Houston Instruments DMP29, 11 by 17 HOU-29 
HoustonlnstrumentsDMP40, 11by17, Bsize HOU-40 
Houston Instruments DMP41142 CID 24 by 36 HOU·41 
Houston Inst. DMP51152MP CID, 14 penplolling HOU-51MP 
Houston Instruments DMP56, E size 34 by44 HOU-56 
Houston Instruments PC695. 11 by 1 7 multi·pen HOU-695 
Roland DYX-101flatbed11by17 ROL·101 
Ro landDYX-80011by17 multi-pen8color ROL-800 
CalComp 1043GT plotter CCP-1043 

DIGITIZERS e MOUSE 
HitachiT iger Tablel11 by11·· HIT-TI"2 
Summagraghics Summasketch 12" f?ur bullon . SUM·SK12 

~Yc~;1$o9~~~~i~ls;~~~~~~~fn~~~~~~e resolution ~~~:~~232 
MicroSolt bus mouse card w/paint brush MST-MSB 

D11gon Compuler 
189 

$159 
$159 
1779 
959 

3779 
4859 
4795 

579 
419 
899 

7899 

61 5 
399 

99 
139 
129 

5 1/4 '' DISK DRIVE 

'6$
Quantity Two 

QUME 142 half height 
TEAC FD55BV half height 
TEAC FD55FV 96 TPI, half ht. 
TEAC FD55GF for IBM AT 
PANASONIC 455 Half Height 
PANASONIC 475 1.2 Meg./96 
MITSUBISHI new 501 halfht. 
MITSUBISHI 504A AT comp. 
Switching power supply 
Installation Kit with manual 
Dual enclosure for 51/4" drives 
34 pin edge connectors 
Scotch head cleaning kit 
Fli.p & File Storage tubs 

OneTwo Ten 
69 65 call 

109 99 89 
119 109 105 
169 159 155 
109 99 89 
119 115 109 
129 119 109 
169 159 155 

49 
10 
59 

5 
19 
15 

UME ,,,, 
Eight Inch Single Sided Drives 

QUME 841 single side 129 119 call 
SHUGART 801 R 359 359 354 
SIEMENSFDD 100·8 119 115 109 

Eight Inch Double Sided Drives 
SHUGART SA851 R 495 485 475 
OLIVETTI double sided 159 155 149 
REM EX RFD-4000 179 169 159 
MITSUBISHI M2896·63 'h Ht. 459 449 409 
Dual 8" enclosure with power and fan 259 
Switching power supply 89 
Installation kit with manual 10 

Manufactu7ed by NJple Computer, this high resolution monitor 
lea lures a 12 inch 600 by 400 pixel screen #1th power ti ll. 
Ideal for use on PC compat ibles. An excellent va lue at St 89. 

1~9 DEC 
~ QBu11 

The DEC H9281 backplane was manufactured 
by Digital Equipment for use in their PDP11/23 
computer. Four slots dual height suilable for use 
on all kinds of O·Buss Systems. 

I ' 



UNIX/PC-DOS ENGINE 

XK-186, A FAST, COMPLETE 

SINGLE BOARD COMPUTER 


Runs PC-DOS and 
Unix workalikes 

no wail stale. 16 Bit 
80186 Processor 

• 512 KB Ri\1>;1 
Standard 

expandable 
to 1 MB 

•Full hard 

• Includes 2 serial 
ports, floppy disk 

in lerface, centronics 
ports. expansion interfaceCall and ask and baltery-backed clock. 

about our risk free 
evaluation. 

(415) 
One Waters Park Drive, Suite 101 
San Mateo. Calilornia 94 403 USA 345·4040 
Telex: 756224 

Inquiry 50 

Forget Drive Table Limits! 
·Use any Compatible Drive on 

the AT Controller 

•For DOS, UNIX, XENIX ... 

•Plug-in Installation 

• Includes set-up and low-level 
format 

DUB-14 
GOLDEN BOW SYSTEMS 

sg5 •Af• . -- 2870 Fillh Avenue
$3 shipping/ - Suite 201
handling I( , San Diego. CA 92103
California orders 
add6% l 619/298-9349 

Inquiry 10.\ 

·9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 

For 1n!mma1ion interchange. backup and archival 5tora9c, 
IBEX offers a 9·1rack, IBM tamal·ccnipat1!je w· magnctc 
tape subsystem for !he IBM PC. featuring: 

• IBM format 1600 /3200 and 800 cpi. 

• Software lor PC·DOS, MS· DOS. 

• ~~~0~0;~~j2.~~~Ev4~;'. - ,•1-w-·;1•..... 

IBEX COMPUTER CORP. 
20741 Marilla St 

Wnt8. pl!<me or TWX for1nlo1mWlfln Chalswonh . CA 91.311 
(811l t 709 -8100 
TWX 910-493 -2071 

Inquiry 120 

Connects via RS-232. Fully IBM com
patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
AID, 2 ch . D/A, 32 bit Digital 1/0. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-1615 

PO. Box246, Morris Plains, NJ 07950 

ELEXOR 
Inquiry 89 

HARD DISK ACCELERATOR 
• Caching eliminates repetitive 


disk accesses 

• Use up to 15 Mb of extended/ 


expanded or 500 Kb of standard memory 


DISKETTE ACCELERATOR 

SCREEN ACCELERATOR 


FAST - FRIENDLY - SAFE 


VCACHE 

56:0LDEN BOW SY~~~:~venue 
Add S3 for Suile 201 

~~i1fi~;~~~hr~~1~~~ls San Diego CA 92103 
add 6% sales tax 619/298-93491


Inquiry 105 

Order l o ll f r ee ;
EV SAN 

180 0) 443 - 8653
P.0.601< 211t 3 
~h Cit'!' CA 9"017 Tel.{ICS) 991 - 1051 

v - 20 8mhz 9.00 ! v - JO 8mhz 1 1 00 

Nat h Co Pr oce ss ors 

C8087 8m hz 14 2 . 00 8 t 287 Bm hz 27 5 . 00 
C8087 Srah z 102 .oo 80287 6mh z I 68. 00 

DYNAMIC RAMS EPROMS 
1 t-IEG 
t1J256 
1112 56 

150/lOO ns 
lOOns 
120ns 

36. 00 
It.SO 
2.85 

275 12 ~ 
272 56 250n !. 
27C256 200n!. 

15.00 

s. '° 
6.90 

lt125 6 lSOn ~ 2.SO 27C256 25 0n s 6. 1< 0 
lt464 120ns 4.25 27128 1 50n~ l+.50 
4464 15 0n !. 3. 76 27128 250n!. 3 .60 
41 28 15 0n !. 3.95 ?.761, 200n !. 3.60 
11164 120n !. 1. 20 27611 250n!. 3.10 
41611 1SOn!. 0.98 2561 1 450n!. 7. 50 

COLOR CRAPHIC COIHRtL LER 2532 
27 16 

450n!. 
45Q,,~ 

i+.25 
2.95 

072 20AO 16.50 2706 45 0n s 2.25 
STATIC RA M S 

4 325G L 120n!. 22 . 50 G2Cilil 15011& 2.85 
SS6S!"l 150ns 3. 25 5564PL 150ns 5.25 
6116l 1s o"s 1. 60 6i 16P l SO ns 1. 40 
4016 150ns 1.1,0 2016P 10 0ns 1.50 

FLOPPY DI SI<. DR1VE ' l EAC 5\. FOS5 6 9 ; _00 
FUJITSU 5\ 112 551 82.00 

IN TER FA CE: 

14 B6 0 . 32 146!) 0 . 32 

TERMS ANO CONOITIONS: PRIME PARrs 100'• CUMA NTEEO 
1 ) Pr ice s su bjoct to cnan9e , PLEASE CALL fo r CU!'RENT & 

VOLUME PRICIN C. ~\l/llMUM ORDER • •• . ~ 10 . 00 
2l 	 SHIPP ING(, HMJDLll: G UPS C?.OUNO l 3. 00 

OllE POU llil CHARGES UPS 2nd DAY • •••• •• .$ 11.so 
Cal l fo r nl<i Resident su bje ct to sa les t.>;s., 

3) 3\ SURCHARGE ON CREDIT CARD CHARGES 
OFF ICE HOURS: HQtl to FRI 7:30AM to 5 : 30 PM 

Inq uiry 9J 

Get the whole 

stoiy on graphics 


terminal emulation. 


To find out more about software 
that lets your PC emulate 
TEKTRONIX™ 4105/6/7/9 and 
DEC VT!OO™ terminals, 
call or write: 

G GRAFP01nT 
4340 Stevens Creeks Blv<l.,S u ite280, 
S;m Jose, CA 95129 (408) 249-7951 

Inquiry 106 

AT 
Memory Board 

NOW COMPATIBLE 
WITH10MHz Jffs 

MRB 2010 memory board that expands 
ATs to run multiple programs for multitasking 
operations is now capable of running at 10 MHz. 

These upgraded boards enable AT systems 
to operate at higher speeds and are compatible 
with Xenix, Unix, and other multiuser systems. 

MRB 2010 features include: 

Inquiry 278 

PICTURES THAT THINK 
Boxes & Arrows•• is an IBM PC·based 
block diagram editor and computing 
system. If you are looking for some
thing more than a spreadsheet, Boxes 
& Arrows will let you combine compu
tation with pictorial representation. 
• Automatic box & line drawing 
• Labels and algebraic formulas 
• Any printer, any display 
• No limit to diagram size 
• Call or write for full details 

Inner Loop Software 
5456 McConnell Avenue 
Los Angeles, CA 90066 

(213) 822-2800 

Inquiry 123 

http:Chalswonh.CA


- . 	 . 
FREE! BUY 12 DISKS - GET A DISK ORGANIZER (VALUE $19.99) 

0 

WORD PROCESSORS HACKERS/CRACKERS/ New Base (919) Menu driven database MUSIC 
Lener Writer (103) Program makas SECURITY system. P PC-M.Jsician (2401) Develop and play 
letter writing a sr.ap. P 8086, 8087,8088 (401) Disassembler P Keep-in-Touch (923) Helps you back songs on your PC. P 
Galaxy (109) This word procassor is COPYPC ( 415) Better than diskcopy maintain information about people. N Plano-Man 3.2 (2402) Record, edit and 
command compatible with WordStar, for recovering data from disks that have then play back your favorite tunes. P 
but also o1fers pull down menus for the boo sector.;. P BASIC 
forgetful or the novice. P PC-Professor (1102) Basic Tutorial. P EDUCATIONAL 
PC.Wrlt•(115-116) Whh spelling SPREADSHEETS Basic program generator (1103) PC-Touch (2502) Typing tutor comp ilro 
checker version 2.7 (two disks). p PC-Cele (501) Spreadsheet can have Creates Iha sourca code for a data with BASIC source. P 

up to 26 columns and 255 rows. P base management system. P Funnels and Buckets (2517) This game 
GAMES makes learning basic math ski ll s. fun. P 
Arcade Gemn (204) Including Kong, a SPREADSHEET TEMPLATES "C" Japanese for business and travel(2521) 
3-D version of Pacman, Pango and Lotue 1-2·3 (606) Utilitias disk Macros The Boss (1305) Helps to implement Learn some vocabulary, grammar and 
Bricks. (Color monitor required) P (requiras Lotus 1-2-3). P Pop-up windows pull down menus, cul ture about Japan. N 
FllghtMllr• (212) Be a lighter pilot in the Lolla 1-2-3 (607) Utilities Spreadsheet status lines and on-line help (requires Beginning Spanish (2524) Habla 
future ( Requires color or composite Templates (requires Lotus 1-2-3). P lattice C, Microsoft C or Computer espanol? N 
monitor), and BABY (requires color). P 1-2-3 Help Fllee(616) Tips for the Innovations C186 compiler). N 
Galaxy Trek (214) Great Star Trek type beginner (requires Lotus 1-2-3) P C2dBase (1309) For dBASE Ill users TEXT PROCESSING 
game. P that like ·c·. N EZ-Spefl (2812) This program performs 
Jump.Joe (222) Like Donkey Kong GRAPHICS YACC (1311) Yet Another Computer spell check for you. N 
requires color monitor wimiscallaneous Key Draw CAD System (703-704) Compiler. N 
utilnies. P Requires color graphics adapter, (two RAM DISK SOFTWARE 
lneult• (223) Generate random insults disks). P ADJRAM (3003) Lets you change 
on screen for the unsuspecting PC Dlgl-Draw (708) Emulatas paper and ASSEMBLV LANGUAGE RAM disk size without a reboot. N 
user. P pencil drawing on your PC (requires Chasm (1501) Cheap assembler. P 

Hopper (224) "Frogger· clone. color graphics). P FILE RECOVERY I MANIPULATION 
(Requires color graphics adapter). P 3-D (719) Allows you to create, edit, LANGUAGES: MISCELLANEOUS Hard disk backup utilities (3109) Better 
BASIC g•mee (233) Pac-Man, Lunar and save 3 dimensional objects Programmers Gulde (1612) Help writing safe than sorry. This has several hard 
Lander, Sta~rek, Jailbreak, Meteor, (requires color graphics adapter). P and marketing your applicafions. N disk backup programs. N 
Fence and Breakout. P Stripper (725) Adults only! (requires dBASE Ill routines (1614) This disk has Master Key (3110) uke Norton Utilities. 
Heck (237) A display oriented Dungeon color graphics adapter). p over 60 dBASE Ill routines (requires only better. N 
and Dragons adventure game. Works Artmuter (726) User friendly graphics dBASE Ill). P 

with monochrome or color monitor, and program (requires color graphics). N dBASE II programs (1616) Programs DESKTOP/ ACCESSORIES 
requires 256k RAM. P for accounting, mail labels, form letters Hard disk utilities (3201) lnclucing 
Global TM!mal l'b:lear W er (251) ACCOUNTING;FINANCE and more (requiras dBASE II). N CED, Partner 101 and POPALARM. P 
For monochrome or coklr monitor. P The Portworth Package (801) Monitor EZ NOTE (3207) All ows you to make 
Striker (252) Shoot the enemy targets and evaluate your stock portfolio. P APPLICATIONS notes and then print them out. N 
with your helicopter, like detender Finance (802) Determine prasent and T ALKDEMO.BAS (1709) PC talks PAL 1.4 (3209) This program makes 
(requires color graphics). P compound value; perform mortgage, through its speaker with BASIC source sidekick even more powerful. N 
Round42 (256) Better than spaca loan and bond analysis. P code. (Requires IBM PC and BASICA, 
invaders (requires color graphics PC-General Ledger (803) Written by a or 100% compatible and GW-BASIC). P MISCELLANEOUS UTILITIES 
adapter). P financial executive with more than 25 TV Schedule (171 5) Helps you create a Still River Shell (3408) Run DOS 
Adventunt (260) Game wnh ·c· sourca years of experience. P viewing schedule of your tavorite commands from a menu. P 
code. N Stock Charting System (819) Allows programs and video tape log. N Z80MU 3.1 (3428) Run ZBO programs 

you to create and output volume Fiie Mllster(1717) Manage your paper urderPC DOS. P 
high/low close charts for stocks you files. N Disk drive utilities (3442) Includes a 

TELECOMMUNICATIONS choose P RAM disk. a cache program, a last 
Fido bbe (303-304) One of the most DOS format program and more. N 
used and friendliest Bulletin Board 
Systems around. P 

DATABASE MANAGERS 
PC-Fife Ill (901) User friendly filing 

DOS help (1901) Disk based DOS help. 
DOS tutorial (1902) Teaches you the ... and many more! 

Procomm (~327) ve111/on 2.3 With 
random redial capabilities. (Two disks)U 

system. P 
Fife Express (912-913) version 3.70 

powerful operating system. P 
DOS-a-matic (1903) version 2.06 Menu 

KEY 

No Chqe BBS (340.342) Software. Powerful and user friendi'y' Data Base driven program makas using DOS a P = Popular 

(Three disks). N Manager (Two disks). P cinch. P U = Updated N = New 

5.25" DISKS: ( Mlnlmu m 30) 

ds/dd $ 0.49 ALSO NEW PRODUCTS!!! 

ds/qd 96 tpi $ 0.79 CABLE, PAPER AND MORE. 

ds/hd 1.2mb for AT $ 1.49 CALL FOR INFORMATION. 


' 	 MINIMUM QUANTITY -- ORDER OF 5 PROGRAM DISKS. FREE CATALOG 
WILL BE SENT WITH YOUR ORDER OR UPON REQUEST. We accept 
checks (allow 10 days to clear), money orders, Mastercard, Visa, American 
Express, C.O.D. (add $1.90). For information, call (619) 942-9998. 

aoo-992-1-992 uS/DISK INC aoo-992-1993 
NATIONAL • 	 I • CALIFORNIA 

511-104 Encinitas Boulevard, Encinitas. California 92024 • Hours: Mon.-Sat. 8:30 am - 4:30 pm Pacific Time 

ln~uiry 304 	 FEBRUARY 1987 • B YT E 369 



Smart 2 Axis Motion Controller: For man_y
types of motors & encoders. New l.C. (from HPl • 
~~~:i~ghWJl;eM~X~~o$~~0on the fly. Optically 

Four Axis Stepper Driver: With SOFTWARE & 
motor for instant automation. $95. 

~fn~~~r2iarg~~~~e~~'W~~;;,~'!.Jl:'re6ig~~:
WARE $500. Alao: 12 Bit ND, Relay Driver, Real 
Time Clock. Circuit developers Project Book $25. 

~~~~J~.d~~~~:i~~~~t~~;\ ~8f~~~~~~ 
~gbtgn~abb~~rds, like those above, on a 50 ft. 

Pleasecall(415) 755-1978 forfreelilerature. 

MAXELL 
51/4 DS/DD 59C: 

Price based on quantity of 250 

Includes sleeves, labels and tabs 


Quantities Limited Call Today! 

800-222-0490 
(In N.J. 201-462-7628} 

Full service duplication facility 

P.O. Box 710 
Freehold, N.J. 07728 

Inquiry 161 

TIME SAVING - MONEY SAVING 

PAINTER BUFFER 

Inquiry 142 

IEEE 488 

(GPIB/HPIB) 

D 'Controllers 

D 

D Converters 


Extenders 
D Interface Boards 
for PCs, Macintosh, HP plotters, 
instruments, printers, etc. 

Call or send for your 
FREE Technical Guide 

(216) 439-4091 

23400 Aurora Road 

Ohio 44146 


Inquiry 130 

KEYBOARD PROTECTOR 
Remains in place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, etc. Fits 
like a second skin, excellent feel. Available for: 
IBM-PC, AT, Apple (all), Compaq, Model 100, 
NEC 8201, C64, Zenith 150, DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95, check, M.O., Visa & MC 
include exp. date. Specify computer type. Dealer 
inquiries invited. Free brochure avail. 

Merritt Computer Products, Inc. 
2925 LBJ Fwy. #180 I Dallas, Texas 75234 

(214) 339-0753 

Inquiry 162 

Real-Time Muftitasking Executive 

• No royalties • Language lnter1aces : 
•Source code included C Pascal 
•Fault free operation ?UM Fortran 
• Ideal for process control 
•Timing control provided 
• Low interrupt overhead • DOS File Access : 
•Inter-task messages CP/M-80 

IBMPCOOS 
Options: 

• Resource Manager 
• Buffer Manager 
• Integer Math Library 

AMX for 8080 $ 800 US 
8086 950 
6809 950 
68000 1600 

Manual (sPet1lyprocessorl 75 

::II: KADAK Products Ltd. . 16041 734-2796 

=tlf= 206-1847 W. Broadway, Vancouver. B.C.. ca~~I~~ 04~~~~ 

Inquiry 143 

A professional package enabling you to 
design, edit, print [, plot electronic 
schematics. Supports "A" - "E" size 
sheets. over 2000 Unique Library Parts, 
Auto Panning, Part Rotation, 5 Zoom 
Levels. Rubberbanding, Powerful Macros, 
Hi-Res Color [, Monochrome Graphics, 
Much More! $495 Includes Everything. 

Call or Write for Free Demo Disk. 

OrCAD Systems Corporation NED 

1049 SW. Baseline St. Suite 500 l±!±i:J 


Hillsboro. OR 97123 

(503) 640-5007 


! not only a 
printer buff er I 

THIS IS THE MOST SOPHISTICATSO 

PRINTER BUFFER - MULTIPLEXOR - SWITCH 
WITH TWO S8PARAT6 INPUTS 158RIAL AND PARALLBL] AND 
TWO SBPARATB OUTPUTS [SERIAL AND PARALLEL] CAN BB 
USSD LJKB STANDARD IU,,IA WITH ANY INPUT TO ANY 
OUTPUT BUT ALSO YOU CAN CONNBCT 2 COMPUTERS TO I 
PRINTSR , OR I COt.4PUTBR TO <I PRINTSRS, OR 2 COMPUTSRS 
AND <I PRINTERS.. AND MORB ~ I COMPUTER TO !! PRINTSRS 
OR :i COMPUTSRS TO t PRlNTBR 
HIGH CAPACITY - 04 KB TO 2!>" KB AND - 25" KB TO I MB 
(MODY.LS A AND Bl PAUSB, COPY AND RBSBT PUNCTIONS 
SBRIAI. PORTS WIT!l 7 OR e. BITS WORD LBNGTH, I OR 2 STOP 
BIT, PARITY. XON/XOl'P, DTR. RTS 

OCB·A-O<K I 195 OCB·B-2'0K I 255 l'I 

ALSO, WB HAVB THB MOST COMPLBU DATA CONVBRTER 
UNIT CONVBRTS RS23'2: SERIAL TO CENTRONICS PARALLBL 
OR VICB VBRSA, IUST BY MOVING JUMPBRS BAUD RATB ANO 
PROTOCOL FULLY PROGRAMABLE PROM l f>O TO 19200 BAUDS 
INOLUDBS · DTR, RTS, XON/XOPF, PARITY, •te 

OCU I 8Q 1"1 EJfl 
l"I Pov•f 1upplJ •nd e•blu NOT 1ndud.d ~ C. '7SA 

~ serialOparallel 

bi- directional converter 


INTECTRA Inc. Dept.232 
2"29 TeRM INAL BLVD 

MOUNTAIN VIBW-CA- •H0 43
/N_1r-• fRA 

- - (415) 967-8818 TX 345545 

Inquiry 124 

8051 
PASCAL 

• 	MS-DOS Cross Compiler 
• Generates ROMable HEX files 
• Separate Compilation 


Includes Linker 

• 	Two Memory Models 


On Chip RAM 

External RAM 


* 	 Access to BITs, PORTs, SFRs 
• 	 Interrupt Routines 

Compact Run Time Package 
Source Included 

• Assembler Compatible 
• 	 Only $395 Complete 

SCIENTIFIC ENGINEERING LABORATORIES 

104 Charles Street, Suite 143 


Boston, MA 02114 Tel 617 262 3903 


Inquiry 255 



40 Meg Hard Disk Irwin Tape Back-Up CDC Floppy Drive 
• 28ms Average Seek • 10 Meg Internal • 360K 112 Height 

• Micropolis 1304 • w/Software & Tape • IBM PC or Compatible 


$535 or $ 525 ea. for Two $319 or $295 ea. for Two $94 or $84"ea. for Two 


256K Upgrade Tatung EGA Ever Com 
• 150 ns • 9-41256 
 Monitor 1200 Modem 

$26 set or $21 ea./5 sets • 640 x 350 
 by Everex 
• EGA Card includedPrinter Switch Box • Internal 1200 Baud 

• 256K w/Parallel Port • Hayes Compatible/Short Card• Parallel or Serial Available 
• Two Position Slimline $616 or $586 ea. for Two $129 or $119 ea. for Two 

$59 or $49 ea. for Two 

AST IBM 
722 EGA .... ....... , . ........ . . S520 

AMDEK EPSON - Call 
Sixpac + . . . ....... S124 PC One. 360K, Drive 256K . . . S945 


OKIDATA PC-AT Basic. 256K, 1.2 Meg .• P&S . 2445 

ML182P Parallel 120cps ............ 236 PC-XT One, 360K Dri ve , 256K . . .1645 


410A Mono-Amber . . . . . . . . . . . . . . . 152 Sixpac Premium, 256K . .• , , • ... , . • 219 

Rampage 512K for AT ........ .. .. 469
NEC ML182S Serial 120cps . . .. . ........ 284 PC-XT 286 .. ... , .• , ........ .. .. 3195 


Multisync EGA .. . ..... .... . . , .... $624 ML182IBM IBM Par. 120cps .... .. .. 236 HERCULES 
PGS ML192P Plus Parallel 200/40cps ..... 398 Color Card w/par cable . . . . . . .. S189 Portable 11/2 . . -~~~~~~ •. . •... $2545 


HX9E 9" ................. . • ..... Call ML192S Plus Serial 200/40cps ...... 470 Graphics Card Plus w/par cable 199 Portable 11/4 ...... . .... , .. , •. . .. 3545 

HX12E. . . .. . . . .... . .... S541 Protable 286/1 .. . . . • • . . . . . . . . . . 3395
ML192 IBM Plus IBM Par. 200/40cps .398

Max12E . . . . . . . . . . . . . . . . . . • . . . . 1.59 MEAD Portable 286/2 .. 3995
ML193P Plus Parallel 200/40cps ..... 595 


EGA Card 640x350, 256K.w/par portS209 Deskpro 286/1 . . . . . . . . . . . . . . 2545
TAXAN ML193S Plus Serial 200/40cps ... . .. 672 
 Deskpro 386-40 ........ .. , • ..... 6195
No. 740. 720x400 RGB ............ Call ML193IBM Plus IBM Par. 200/40cps . 595 Multifunction (same as Sixpac +) . . . 88 

No. 760. EGA w/Paradise Color Graphics (Her(ules Compatible) • • • 78 TOSHIBAML292E Modular# 240/IOOcps ... . . . 499


Auto Switch . . . . . . . . . . . . . . . . . . . 699 Monographics 1Hem1les Compa1lblel 88 Lap Top TllOO Plus. 256K ........ $1685
ML293E Modular# 240/lOOcps ...... 672

Call for All Taxans Lap Top 3100 ....•.... . . , ....... 3595


ML294 Modular# 400/IOOcps ...... 1094 

TATUNG MODEMS WI[;' j! •I •1 f.i ti •1 j! "4 :f.WPLEASE CALL TOLL FREE 


Tl380, 640x350 EGA . . . 403 (800) 654-7762 

Tl370, 640x400 w/AT&T Cable . . . S475 

HAVES SEAGATE 
FOR PRICING ON BROTHER. NEC, 1200 .•.. ' • ........... . - ... .... $379 ST225. 20 Meg w/Cont .. S379 


CO-PROCESSORS 2400 ........ ...... . .. . . .. . .... $579 ST238, 30 Meg .... ... ... . .. . 349
STAR. PANASONIC, CITIZEN. 
8087·3. 5 MHz. . . . . . . . .S109 TOSHIBA, FUJITSU 1200B w/smartcom II. . . . . . . . . 349 MINISCRIBE (For AT) 

8087-2. 8 MHz. . . . . . . . . . . . . . . . . . . 154 45MB. 28ms ... S 595 70MB . • • 995
2400B w/smartcom II. 529 

80287-3. 5 MHz .......... . ........ 169 5 1/4 ' ' DISKETTES 10 Meg w/ Cont Cogilo . • ,., •• ,., 239
EVER EX 
80287-6. 6 MHz ........ • . .. .•.. .. 175 20 Meg w/Conl 55ms Rodime . • ,.,. 359 

80287-8. 8 MHz........ • ......... 249 Slifetime Guar. w/Labels & Sleeves EverCom 1200 ........ . . . 5129 30 Meg for AT, 30ms A1asi . ... .... 476 

80287-10. 10 MHz .... . .. . . . . .. . .. 339 Qty 100 . . ............ .. ......... $59 EverCom 2400 ..... . 249 40 Meg for AT 30ms Micropolis .... 535 


Terms: 

C.0.D.'s Purchase Orders, 


Cashier's Checks 

Money Orders, Personal Checks 


NIEAD 

C 0 M P U T E A C 0 A P. 

1000 Nevada Hwy ., Unit 101 

Boulder City, NV 89005 


Call Now for LOWEST PRICES 

(800) 654-7762 

(702) 294-0204 


Shipping: 

UPS, Federal Express, 


Call for shipping prices, 

or we will ship C.O.D. 
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7400 COMMODORE CHIPS SATELLn'ETV 
DESCRAMBLER CHIPPol1 No. """No. The MM5321 is a TV camera sync generator designed lo 8701 Clock Chip•...••• 9.956545-1 CRTC. . .... -2.49 - supply the basic sync functions for either color or mono•8721 PLA••••••••.•. 14.95 6551 ACIA..•.•..... 3.29 chrome 525 line/60Hz interfaced and camera video recorder 8722 MMU....•.•.•.• 9.956560 VIC·I. ..... • .... 10.95 applications. COLOR BURST GATE & SYNC "251104-04Kernal ROM .. 10.95 6567 VIC·ll... . .... 14.95 ALLOW STABLE COLOR OPERATION "325572-01 Logic Array • . 24.95 6569 VIC PAL•.•..••. 14.95 

6572 VIC PAL-N••••... 14.95 "82S100PLA(906114·01) ''13.95 MM5321N........ . . .. $11.95 

·901225-01 0-.r. ROM •.• 11.956581 SID........... 14.95 

•901226-01 BASIC ROM .. 11.958360 Text Editing•••••• 10.95 INTERSIL Also Available!"901227-03t<£rnalAOM .• 11.958501 MP\!. .... . • . . . 10.95 
•901229-05 Upgrd. ROM • . 15.95 8502MPIJ . . ......... 7.95 


"No spec_ available 74HC HI-SPEEDCMOS8563 CRTCanlt .• . ... 15.95 I "NOT!: 82S100Pl.A ~ U17 (C·64) Part No. Price Part No. Price8564 VIC. .......... 15.95 


Par1 No. 1-9 10+ 

7400. .29 .19 
7402. .29 .19 
7404.. .35 .25 
7405. .39 .29 
7406. . .39 .29 
7407. .39 .29 
7408. .35 .25 
7410. .35 .25 
7414. . .49 .39 
7416.' .45 .35 
7417. .45 .35 
7420. .35 .25 
7430. .35 .25 

Part No. 1-9 

7485.. • ' •••• .65 
7486. • . ' •..• .45 
7489... ..... 2.05 
7490.. .49 
7493. .45 
74121.. .45 
74123. .59 
74125. .55 
74126. .75 
74143. ...... 4.05 
74150.. .. 1.35 
74154.. 1.35 
74158... ... 1.59 

10+ 

.55 

.35 
1.95 
.39 
.35 
.35 
.49 
.45 
.65 

3 .95 
1.25 
1.25 
1.49 

PllrtH'o.. Price 

WD1770 Disk COOL , , , 19.95 
Sl-3052P 5VFbs. Reg. 2A 5.95 
6504ACF\J•.•....... 1.95 
5501mi....••••... 4.95 
6508 MPIJ w/RAM & 110 .. 8.95 
6510 CPI!. 9.95 
6520 PIA.• 1.75 
6522 VIA.......... 2.95 
6525 rn.. . ......... 7.95 
6526 CIA........... 14.95 
6529 SPI............ 4.95 
6532128x8RAM.lf0,lim Ar6.49 

74HCOO .25 74HC17S. . ......... .69
74173. .. .85 .757432. .39 .29 NEC V20 & V30.CHIPS 74HC02. _.. __ • _. _.. .25 74HC221. . . . • .. • • .9974174.. .65 .557438. .39 .29 
74HC04.. • , •••• , , . , .29 74HC240.. ........ .79
74175. .65 .557442. .55 .45 Replace the 8086 or 8088 in Your IBM-PC and 74HC08. ••• ,... .. .29 74HC244... ..... .. . . 79 

7446. .89 .79 
74176. .99 .897445. .79 .69 

Part No. Increase Its S~eed !:!}'. u~ to 40%! Price 74HC10... •••• •.... .29 74HC245.. ... .. .... .89 
7447. .89 .79 

74181 .. : ::: : 1.95 1.85 
74HC14.. .......... .49 74HC253. •••. . ,... .59
74189.. • .• • . 2.05 1.95 

UPD7 01 08-5 (5MHz) V20 Chip (Replaces the 8 0 88).••••..••••••••• $ 9 .9 5 74HC30... ......... .29 74HC259• • . .. _, . . .65 
7472.. - .75 .65 

74193... .79 .697448.. ... 2.05 1.95 
UPD7 0 10 8-8 (8MHz) V20 Chip (Replaces the 8088 - 2)••••••••• . •••• $11.95 74HC32. _•• . • • .. • .. .29 74HC273.. ••.•••• _ .79 

7473. .45 .35 
74198.. . .. . . 1.85 1.75 

74HC74. ........... .39 74HC373... •• • • • . • .79 
7474. .45 .35 

UP070116-8 (8MHz) V30 Chip (Replaces the 8086 or 8086-2)••••••• $ 14.9574221. ••..•• .99 .89 
74HC75.• . ••• __ • . _. .39 74HC374.. • _., • • .79 

7475.. • . .49 .39 
74273....... 2.05 1.95 
 UPD70 11 6-1 0 (10MHz) V30 Chip (Replaces the 8 0 8 6 or 8 0 8 6 -2)...•• $34.95 

74HC76. .. , . • . .45 74HC393. ........ , • .75 
7476.. ' . •. ' . .45 .35 

74365... . . - - .69 .59 
74HC85.. .......... .79 74HC595.. ..... .... 1.19
74367.. ... - - .69 .59 MICROPROCESSOR COMPONENTS 74HC86..... • , .... _ .39 74HC688... ... • . • • . .79 
74HC123.. ........ , .89 74HC4040.. ... • .. • .89 

Part No. Price 
8000 SERIES Con!.7 4LS MISCELIANEOUS CHIPS 8500/8800/ 88000 Cont 

74HC125. . . •••.• .. , .49 74HC4049. .... ••.• .59Pait No. PricePart No. Price74(.$165. • •• .75 .6574LSOO. . .... .29 .19 74HC132. . • ..•• •••• .49 74HC4050. . •• _, ... 59 
8228.. ... . ....... 2.49
74LS166. .. . . .99 .89 6840... . . 3.9574LS02. ·-··· .29 .19 D765AC.... . .. 4.49 74HC138.. . . ....... .49 74HC4060....... 1.09 


WD1770. . . . . . . 19.95 6843.. • . . . ' . 2.9574LS173. . . .. .59 .49 8237-5. .......... . 4.95
74LS04.. .... .35 .25 74HC139, .. ,, ,, , , •• .49 74HC4511 . .. 1.29COP1 802CE.. • , . _ . 4.95 6845.. . • •. . .2.95 8243. . .. - 2.2574LS174.. .• , .49 .3974LS05.. .35 .25 74HC154.. .•• ••• .. 1.19 74HC4514......... 1.19
2661-3.. ....... ' .• 5.95 
 6850. • ........... 149 
 8250A.... ... ... 5.4974LS175. • , • .49 .3974LS06. .. -- .1 .09 .99 74HC163... ••• •• • , • .65 74HC4538. • . _.... .899216. .•.•.•. .. ' . . 9.95 6852.. ........ ... 3.95 
 82508 (For IBM) . ... 6.9574LS189.. ... 4.59 4.4974LS07.. .. 1.09 .99 74HC174.. . .. . . .69 74HC4543.. .. 1.196875..... . . 8.9574LSOB . .... .29 .19 74LS191 ... . .59 .49 ZBO. Z80A. Z808 SERIES 8251 A. . • - ' ....... 1.75 
74LS10. . , ... .29 .19 68000L8. . . 11 .95zoo...... . 1.25 8253-5. . . .. 1.9574LS193. ... . .79 .69 74HCT - CMOS TTL68661 Pa ......... 5.95
ZSO-CTC. . 1.79 8254...... . .. 2.95 
74LS27. .35 .25 

74LS221 .. .69 .5974LS14. . ... . .49 .39 
ZOO-DART........ 4.95 
 74HCTOO. .. . ...... . .29 74HCT139. . .. . .. .59
8255A-5. . . 1.6974LS240. . ... .79 .69··-· 8031 . ~~~-~~~1.E.~. 2.95ZOO-PIO. . . . . . 1. 79 74HCT02 . .29 74HCT157.. .698257-5. . . . 2.4974LS243 . ... .79 .6974LS30. .... .29 .19 80C31BH. ....... 14.95
ZBOA...... . .... 1.35 74HCT04.. .29 74HCT174. . .69 74LS244. ·---- .79 .69 8259-5.... - ....... 1.95 

74LS42. • ...• .49 .39 
74LS32. . ...• .35 .25 ZBOA-CTC. . . .. 1.49 8035. ........... . 1.49 
 74HCTOB.. .29 7 4HCT175. .. .6974LS245 .... .89 .79 8272.... . . 4.49 
74LS47. .. .. . .99 .89 

ZBOA-OART. . .. 4.95 8073.. . .. . 29.95 8279-5. - .. 2.95 74HCTIO . .29 74HCT240. . , • , .99 
74LS73. . . .. . .39 .29 

741.S259... .. .99 .89 Z80A-PIO. . . . . . . . 1.49 8080A.. __ ... . 2.49 8741.. . . .. 10.95 74HCT32.. .. _. _ • .••. .29 74HCT244.. ... . .... .99 
74LS74. .. ,, .35 .25 

74LS273.. .. . .89 .79 Z80A-SIO/O.. _ ... 4.95 8085A. . .. - ....... 2.29 
 8748. . ...•• ' ... 7.95 74HCT74 . . . .• _. _. __ .49 74HCT245.... ... .... 1.19
74LS27S . ... .49 .39 ZSOB.. .. ......... 2.95 
 8086. - - •. - •• ... - . 6.95 8749.. .. ........ 9.95
ZSOB·CTC. . • • . .. 3.49 74HCT86.. ....... .. .49 74HCT373. , . . . 1.19
74LS322.. • .. 4.05 3.9574LS75. ..... .39 .29 8086-2.... - . .. .. - . 8.95 8751.. ' • •. 39.95Z808-PIO.. ...... .. 4.29 74HCTl38. . .59 74t<CT374. 1.1974LS365. .. .. .49 .3974LS76. .. .. .55 .45 8087 (5MHz) ..... 125.00 8755.. . ... 14.95
74LS85.. ... .59 .49 74LS366 . ... .49 .39 8087-2(8MHz) ... 159.956500/ 8800/68 000 SER. DATA ACQUISITION74LS367. . .. . .49 .3974LS86. .35 .25 8088. . 6.496502..... .. ...... 2.25 I 74C-CMOS· -· ADC0804LCN .. , • 3.19 

74COO . . , . .29 74C174.. ....••. . • .79
74LS368.. . , . .49 .3974LS90. .49 .39 65C02 (CMOS) .... 8.95 8068-2. . . ... 8.95 

ADC0808CCN..... 5.95 
74C02. ••. .. .. ___ . _ .29 74C175.. ......... _ .7974LS373. .. .79 .6974LS93. .. ... .49 .39 6520.. - - ...... .. 1.75 8116.. . -- . --· . . .. 4.95 

ADC0809CCN.. . .. 3.95 
6532. ........ ... 6.49 

8155. - .. - . . . .. ... 1.9574LS123 . .. . .59 .49 74LS374 . .. . .79 .69 6522.. . ' .. ... . - - - 2.95 74C04. . .. ... _.. . _, .29 74C221 . . .......... 1.49
AOC0816CCN .... 14.958155-2... .. 2.4974LS393... ,, .89 .79 

6551. .. ' •.•. - . 3.29 


74LS125.. ... .49 .39 74C08. .. , . .. • • • .. • .35 74C240. . . . .. .. . . . 1.29 AOC0817CCN..... 8.958156............. 2.49
74LS590. ... 6.05 5.9574LS138. •••• .49 .39 74C10. .•••.•• , , . .35 74C244. ... . .... 1.29DAC0808LCN. . 1.95 

74LS154. ••. . 1.09 .99 
6800. •• ' •• • • ..... 1.75 8202.. ... ' . • . . . . 9.9574l.S139.. . , .49 .39 74LS624. . . .. 2.05 1.95 

OAC1008LCN. . . . 6.49 74C14. .••......... .49 74C373. . . .... 1.49 
AY-3-10150. _ . 4.95 

6802. •••••• • ..... 3.49 8203.. .......... 14.95
74LS629..... 2.29 2.19 
74C32. ,, .......... .35 74C374.. . . 1.49 
8212............. 1.49
6810. ••.• .. •• .... 1.25 741.S157. · .45 .35 74LSEl40.. , •• 1.09 .99-·  AY-5-1013A.. . . 3.95 74C74. . .... ,... .. . .59 74C912, . . .... 7.956821. . . 1.29 8224......... - . . - 2.25 

74C85. ....... _ . 1.39 74C915.. . . .. 1.39


74LS645. .... 1.09 .9974LS158 .... .45 .35 
74LS670. __ .. 1.09 .9974LS163.. •. . .59 .49 74C86... __ . .35 74C920 . 9.9574LS688• . - .. 2.05 1.9574LS164 . .. .59 .49 Part No. Function Price 74C89... . . 5.19 74C921. ........... 9.95 

74C90. . .99 74C922. .. . ... 3.954116-15 16,384x1 (150ns). . ... .89 
4128-20 (Piggyback) 131,072 x 1 (200ns). . 4.49

74S/PAOMS* 7 4C1 54. . . 2.95 74C923. . 3.95 
74SOO. · .29 74S188·.. . .. 1.29 74C173 ..... 1.05 74C925.. , . .. . 5.95 
74504.. .... .... .35 

4164-150 65.536x 1 (150ns). ••..•••••••••••••••• ..... 1.15· ·· · ···· ··· , 1.69 745189. ••••• ' •• 4164-200 65,536 x 1 (200ns). •• , , •• , , , ••• , , ••• , , ••• , , • .95 
74S196. .. ... .... . . 2.4974S08. ............ .35 
 LINEARTMS4415-12 16,384x 4 (120ns).... • , , , • , • , , •• , , ••• , , • • • 4.25 
74S240... ..... .. . 1.49 74S10.. ........... .29 
 8118 16.384x1 (120ns).. • • , •••. ,.............. . . .69 
 DS0026CN .... 1.95 LM1458N. .3974532. ••••••••• . •• .35 745244.. .•.• ' ·-·· · 1.49 41256-150 262,144 x 1 (150ns).... . . . . 2.95 TL074CN. _ . . . . .89 LM1488N. .... . .....4974574. .. .45 74S253. . . . - • . - .••. .79 50404-1 5 65.536 x 4 (150ns) (4464) (41464). . 4.95 TL084CN. . . . .99 OS14C88N(CMOSJ 1.1974S85.. : : : : : : ..... 1.79 745287'.. •.•. . ·- .. 1.49 AF100-ICN. . . .... 8.95 LM1489N.......... .49
----------- STATIC RAMS ---------- 74S86. - ....... .35 
 74S288·. - .. - . 1.49 LM307N. . ..... .45 DS14C89N(CMOS) 1.192016-12 2048 x 8 (120nsJ.. . ........... ... . 1.69 
745124. ..... . . . .. 2.95 745373. ...... ... . . 1.49 LM309K .. 1.25 LM1496N.. .. . ..852102 1024x 1 (350nsJ.. , •• , .. • • .. .. .. .. .. • • • • • • .89745174. .......... .79 
 74S374. - - - · ··· -. - . 1.49 LM311 N. . • . • .. . . . . .45 MC1648P. _....... 4.95
2102-2L 1024x 1 (250ns) Low Power (91 L02). . . ... . ,1.95 745175. · .79 745472'. •• . ••. .... 2.95 LM317T... • .• ••• . • .79 LM1871N.......... 2.95 


LM318N.. ......... .99 

······· ·· · 2114N 1024x 4 (450ns).. .•••..••• , . • • • • • . . • . . . • • .99 LM1872N. . . 2.952114N-L 1024 x 4 (450ns) Low Power. , . . • • • . . . . 1.09 LM319N.. . ....99 LM1896N-1. . .... 1.5974ALS 

2114N-2 1024 x 4 (200ns). . ........ , .. .• •.... • ..... 1.05 
74ALSOO . . .35 74ALS 138. . .89 LM323K ... 3.95 ULN2003A. . . . . . . . . .99

2114N-2L 1024x 4 (200ns) Low Power.. , .. , , •• , ..... 1.49 LM324N. . .39 XR2206. . . . . . 3.9574ALS02. .35 74ALS174.. .89 21C14 1024 x 4 (200ns) (CMOS).. , •• , . . • • . . .49 LM338K . 4.95 XR2211. . . . .. 2.95
74ALS04.. .39 74ALS175. . .89 2149 1024 x 4 (45ns)......... •••• , ••• , , . . . . . . 4.95 
 XR2243............ 1.95
LM339N. . ••••• , , . . .39
74AlS08. . . .39 74ALS240.. _ ...... 1.49 5101 256x4 (450ns) CMOS.. . . . 1.95 LF347N. .. • •• ,.,, .. 1.79 DS26LS29CN....... 4.49 

74ALS10• . .•. .39 74ALS244. ..... . . . 1.49 6116LP-2 2048x 8 (120ns) LowPower CMOS......... 2.95 
 LM348N. .. . ......69 DS26LS31CN.. . . 1.19 
74ALS27.. .39 74ALS245,........ 1.49 
 LM350T. . . •. .... 2.95 DS26LS32CN. . . , .. 1.19 
74ALS30 .39 74ALS373 ......... 1.69 

6116P-3 2048x 8 I 150ns) CMOS. . .. • . • .. • • .. . 1.89 
LF351N . . • ___ ..• .• .39 DS26LS33CN. . _.. 1 .95 

74ALS32.. .39 74ALS374. • . . . .. 1.69 
6116LP-3 2048x 8 (150ns) LowPower.. •. .•.. ,. 1.95 

LM2901N. . _ .49 
74ALS74.. .49 74ALS573 .... 1.69 

LF353N. .496264P-12 8192 x 8 (120ns) CMOS. . . . . . . .. 3.89 
LF355N. .79 LM2907N.......... 2.49 

LM2917N (8 pi1J ... _1.556264LP-12 8192 x 8 (120ns) LowPower CMOS.. . .... 4.25 
LF356N. . . .796264P-15 8192 x 8 I 150ns) CMOS.. , • . • • • . • • • . . ..... 3.59 LF357N. . . ..... 1.09 MC3419CL ... _. 9.9574F 6264LP-15 8192 x 8 (150ns) Low Power CMOS......... 3.75 
 LM358N. . .49 MC3446N. , 2.95 

6514 1024 x 4 (350ns) CMOS (UP0444CJ......... 4.49
74FOO. ... _.. . .... .39 74F139. . • • . •• • • . . • B9 
 LM360N.. . . , ... 2.19 MC3450P. . 2.95 
NFGC. ••. ___ . . • • . . .39 74F157.. ...........95 
 43256-15L 32,768 x 8 (150ns) Low Power.. • , , ,,,.. . . 24.95 LM361N.... 1.79 MC3470P. . . . . . . . . 1.95 
74F06. ••.• _. _ . .• _. .39 74F193. . .......... 3 .95 
 LM380N-8. . .99 MC3471 P. . . .. 4.95 
74F10. • • • .. • • .39 74F240. • , ••• •, ...• 1.39 

---------- PROMS/EPROMS --------- 
LM386N-3.. ..• •• , , .99 MC3479P. . . . 4. 79 

74F:li. .. . ......... .39 74F244. ...•• , .•. , . 1.39 
1702A 256x8 (1µsJ... _........ . . 6.95 


LM387N.. • _. _ .. • _ • .99 MC3486P. . . . .. 1.69 
7•F7•. . . . . . . .. . . . . .49 74F253. ..••• • . . . . . .99 TMS2516 2048x 8 (450ns) 25V. , ••• • ••• • •• , , •• , • . . 4.95 

MC3487P. . . .. 1.69LM393N. .... _.. • • • .39 

7.illF86. • . .59 74F373..... .••• , •• 1.39 
 TMS2532 4096x 8 (450ns) 25V... . ....... 5.95 
 LM3900N. . . . .49LM399H........... 2.95 

NF138. . .89 74F374. . • •• 1.39 
 TMS2564 8192 x 8 (450ns)25V ............ , . . . .... . 8.95 
 LM3905N. . . . ... 1.19LF411CN. .. ,.,,, •• .79

2708 1024 x 8 (450ns). . ..... ... . , • , . 4.95 LM3909N... . .99TL497ACN...... , .. 2.69
TMS2716 2048 xB (450ns) 3 voltage.. . •••.. . ..• . , .. . 9.95 LM3914N.......... 1.95 
2716 2048 x 8 (450ns). . .. 3.75 

NE540H (C540H) • __ . 2.95CD-CMOS 
LM3916N. ..... ... . 1.95 

CD4001 .19 NE555V.•.•• . .•••.. .29CD4076. . ...... . • .65 
 2716-1 2048 x 8 (350ns) 25V....... . . ... ... . ... ... 4.95 
 NE5532. . • .•. , • . .89 
CD4008. . • • .. . . . . .89 

XR-L555. .75C04081 .. ........ .25 
 NE5534............ 69 

CD4011 . .. ......... . 19 


27C16 2048x 8 (450ns) 25V (CMOS). •..•. . ••• , . . 6.49 LM556N.. •. . _.. . . • .49CD4082. . . • . . . . • .. • .25 7805K (LM340K-5) .. 1.29 
C04013. ........ • .29 

2732 4096x 8 (450ns).. . .... . ... .......... , .... 3.95 
 NE558N.. ••• •• , , .89 7812K (LM340K-12J. 1.29CD4093. . • . . .35 2732A-20 4096 x 8 (200ns) 21 V . . ...... , .. ........ . .. 4.25 
 LM565N.. ......... .99 
 7815K (LM340K-15). 1.29CD4016. . .29 CD4094.. . .. • .. .89 2732A-25 4096x8 (250ns) 2 1V. .... .... _......•. , . 3.95 LM567V.. . ... . ... .69 7805T (LM340T-5) . . .49CD4017.. •.•• .. .• .551 CD401 03... .... . . . . 2.49 
 2732A-45 4096x8 (450ns) 21 V.. .... ,, ,, .... , .•..... 3.75 NE592N... _ . __ .• . _ .89 7812T (LM340T-12) . .49CD4018. • ,...... . . . .59 CD40107. .69 27C32 4096x8 (450ns) 25V (CMOS). _ . •• . ••••.• .. 6.49 LM741CN.. . ....... .29 
 7815T (LM340T-15) . .49CD4020. . . . . • • . .59 CD4503.. .35 2764-20 8192 x 8 (200ns) 21V.. ••• .••• , , . • • • • • . . . . 4.25 LM747CN .59 7905K (LM320K-5) .. 1.35 
2764-25 8192 x 8 (250ns) 21V. . 3.75

C0451 0.. _ .69CD4024. .49 
MC1350.. 1.49 7905T (LM320T-51 . .59 
MC1372P. . . 2.49CD4027. .35 CD4511 .69 

2764A-25 8192 x 8 (250ns) 12.5V. . . . . . . . 4.25 75472- . - . . . - . .WOCD4030. .29 CD4520. .75 MC1377P. . . 3.19 75477. . . - . . ... - 1.29 
MC1398P... . ...... 8.95 

2764-45 8192 x 8 (450ns) 21V. •• ,. , •• ,, , , ••• , , ..... 3.49CD4040.. .65 CD4522 .79 764n.... .. . ... . . 5.95 27C64 8192 x 8 (450ns) 21 V (CMOS). . .. , • • • . . 5.49 
LM1414N.......... 1.29CD4049 .29 CD4538.. .79 MC145406P....• •• . i.9527128-25 16,384 x 8 (250ns) 128K21V.. . , ..... , • , . . . 4.25CD4050 .29 CD4541.. .69 

27128A-25 16,384 x 8 (250ns) 12.5V.... ..... . ... ...... .. 4.95 
CD4052. ..... .59 
CD4051 . . .......... .59 
 CD4543. .. . . .79 ICS04:KETS27C128-25 16,384x 8 (250ns) 21V (CMOS). , , . . . 5.95C04553 ....... 4.95 


27256-25 32,768 x 8 (250ns) 256K (12.5V).. ,,,, •• . . .... 5.95CD4555. __ . • .79CD4053. .59 Low Profile Wire Wrap (Gold) Level #3 
CD4059. . • . . . . 3.95 27C256-25 32.768x 8 (250ns) 256K (CMOS) (12.5V) . .. ... 8 .95CD4566. ........... 2.49 
 Spin LP .1 1 8 pin WW... . ,, . ,, .59 
CD4063.. . _• . .• .... 1.95 C04572 (MC14572) . ..39 27512-25 65,536x 8 (250ns) 512K (12.5V).. .• _ . • . . . . . 19.95 14pinLP .12 14pinWW .. .65 
CD4066.. •• .29 CD4583.. ....... _.. .89 
 68764 8192 x 8 (450ns) 25V. .... ... . , . . • ....... . 15.95 
 16pinLP .13 16pinWW.. .69 
C04069.. •.. .25 CD4584.. .39 68766 8192 x 8 (350ns) 25V. _. _ . •• •..•• _ . . .... 16.95 24 pin LP 25 24 pin WW. . . ... 1.19 
CD4070. . . .. • • . . • .25 C04585. .. .. . . . 89 74S387 256x4 PROMO.C•. _....... _. _.... . .• .. 1.29 
 28 pin LP .27 28 pin WW.. . ... 1.39 
CD4071 . . ... , • • . . . . .25 MC14411P ........ 8.95 
 40 pin LP. .29 40pinWW.. . . 1.89 
CD4072.. .. .2f 

745471 256x8 PROM TS............. ,, , ...... . . . 4.95 

MC14490P.. . 4.49 N82S123 32x8 PROMTS... .. , ... , ..... , ... ...... 2.49 lllM'tllJllHlrdtlllll l nJI ltacllt ""'Sodilb AlsoA•llable 

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
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RS232 INTERFACE 
Allows connection of standard serial devices. 
JE232CM (ForVIC-20,C-64&C.128•) $39.95 

·operation with the C-128 in 64 mode only. 

External Power Supply 
CPS-10 (For C-64) • • •••••••••• $39.95 

Parallel Printer Interface 
2K Buffer, Expandable to 10K! 

MW-350 (ForVIC-20,C-64&C-128) •••• $54.95 
Input/Output Card 

16-Channel Analog Multiplexer 
MW-611 (For C-64 and C-128) ••••• $199.95 

TRS-80/TANDY® COMPATIBLE 
ACCESSORIES 

E-X.P-A-N-D TRS-80 MEMORY 
All kits come complete with documentation 

TRS-80 MODEL 4, 4P. & 4D 64K/128K EXPANSION 
TRS-64K-2.......................... $7.95 
Expands Model 4 lrom 16K-64K or Model 4 (Gate Array 
Version), 4P and 4D from 64K-128K 

TRS-64K-2PAL. ..... .. .... . . . ....... $14.95 
ExpandsMode\4 (Non-Gale Array Version) lrom64K to 128K 

TRS-80 MODEL 100 BK EXPANSION 
M1008K............ $19.95 ea. or 3 for $54.95 

ZlJC:l{l!l?l~OAl?I) 
TANDY 1000 

Expansion Memory 
Half Card 

Expand the memory of your 
Tandy 1000 (128K Version) lo 
as much as 640K. Also includes 
OMA controller chip. 

TAN-EM256K Includes 256K RAM .. .. .... $ 99.95 
TAN-EM512K Includes 512K RAM.,,, •••• $129.95 

Option• for TAN-EM256K/512K 
TAN.C Plu;-ln Clod°"""" dllo ton1yt••• _ • •• 539.95 
TAN-0 RAM Pl"' Prinl"' Spool,.. So~wo"' tonl,) 539.95 

TANDY 1000 
Multifunction 
Board with 

Clock Calendar 
Expand the memo1y on your Tandy 1000 (12BK Version) to as 
much as 640K. Complete with an RS232 port, clock/calendar, 
RAM Disk Printer Spooler and on-board OMA controller chip. 

MTAN-256K lncludes256KRAM.. .. .. .. . $179.95 
MTAN-512K Includes 512K RAM... .. .... $209.95 

UV-EPROM ERASER --. 

Erases all EPROMs. Erases up to 8 chips within 21 minutes 
{1 chip in 15 minutes). Maintains constant exposure distance 
of 1 ".Special conductive foam liner eliminates static build-up. 
Built-in safety lock to prevent UV exposure. Compact -9.00'L 
x 3.70"W x 2.GO'H . Complete with holding tray for 8 chips 

DE-4 UV-EPROM Eraser •••• $69.95 
UVS-11 EL Replacement Bulb • ••• $19.95 

HESWARE 300 Baud Modem 
For VIC-20 and C-64 

• Connects directly to UserPort· Manual Answer/ 
Dial • Function keys defined for convenience 
• Includes Midwest Micro Associates communi
cation software. 
CM-1 (For VIC-20 and C-64) • •• ••• $34.95 

I BM·64K~2) 
KBBJ 
IBM· FCC 
IBM-case 
IBM-MCC 
IBM-PS 
POSSB 
IBM•MON 
IBM-MB 

64KRAMCh;ps(18).. $ 19.90 
83-Key Keyboard .... S 29.95 
Floppy Controller Card$ 39.95 
Case......... . .. S 39.95 
Monochrome Card .. $ 69.95 
Power Supply...•... $ 69.95 
Disk Drive • . .•.•••• $109.95 
Monochrome Monitor $ 99.95 
Motherboard.••.••• $129.95 

FREE! OUICKSOFT PC 
WRITE WORD PROCESSING 
SOFTWARE INCLUDED! 

- ZM300......... $89.95 

ProModem 2400/1200/300 
Baud Modems 

ELECTRONICS 

APPLE COMPATIBLE 
ACCESSORIES 

Jameco Parallel Printer Card 
me11Mm+1 for Apple II, II+ and lie 

111 • Intelligent interface to 
most dot matr ix graphics 
printers 

• Centronics standard 
. / - . ·Advanced text printing 

JE880 Parallel PrinterCa•d•••••••• $49.95 
JE883 64K BuffedorJE880. - • • •• • $69.95 

· 80 Col./64K RAM · Doubles 
amount of data your Apple lie 
can display as weM as tts mem
ory capacity • Ideal for word 
processing · Complete with 
instructions 

JE864 $59.95 

·Four possible combinations: 1) Serial to Serial. 2) Serial to 
Parallel. 3) Parallel to Parallel, 41 Parallel to Serial· Cul sheet 
feeding • Software selectable output · Modem support 
•Selectable baud rates· Manual included 

Regular List $609.50 

IBM-Special (lncludes9itemsabove) •••• $549.95 
ADDITIONAL ADD-ONS AVAILABLE! 

IBM-KB 83-Key Keyboard ••••••• • . .••. . ••.•• $ 69.95 
IBM-ENH Enhanced Keyboard • •. ••.•• .• •..• ••• • $ 89.95 
IBM-ICB Integrated Color Board w/Printer Port•..• . .• $ 99.95 
IBM-EGA Enhanced Graphics 256K RAM ••• • ••••••• $259.95 Apple II, II+ and lie 
IBM-MG A Monochrome Graphics Adapter • •••• • ••••• $149.95 Compatible Products 
IBM-MULTI Multifunction 0-384KRAM (without RAM) •••• $149.95 APF-1 CooHng Fan •••••• • • • • $ 29.95 
IBM-20MBK 20MB Hard Disk Drive, Controller & Cable•••• $449.95 JE860 16K RAM Card. •••••••• $ 39.95 
EM-100 Expansion Memory Hall Card (without RAM) ••• $ 59.95 JE875 o;sk Controlle< Card•••••• $ 49.95 
TTX-1410 14" RGB Color Monitor•••••..••••••••• $299.95 JE868* 128K RAM Card•• • ••••• $ 99.95 

IBM is a registered trademark of IBM Compulers JE877 g,a~:1r~cg~~~- ....... $ 59.95 


NEW PRODUCTS! SMARTERM II 80-Col. l::ard ••• • $139.95 
Big Board-256K 256K RAM card $199.95 
Big Board-512K s12K RAM card $249.95 

ProModem 1200/300 Baud Big Board-1 M 1 Meg RAM card $299.95 
Half-Card Modems "When using CP/M. theJEBGBwill only function with version 

2.20 or earlier: PASCAL (JE868) Ve rsion 1 .1 or earlier. 

For IBM PC, XT, AT &Compatibles 
·Auto-answer/Auto-dial· Extensive diagnostics· Buill 
•nspeaker/vol. control • Aulo 1cd'lal on busy ·Ability to 
access Com-port 3 • Hayes compatible • 2 yr. warranty 

PM12008-2 without software •••• $129.95 
PM12008-25 w/ M;rror'" Software ...$159.95 

2 yr. warranty! ZOOM 300 Baud Modem 

UB64K........ . ........ $199.95 
.~'lli .· ts.r.n ~~.ill: ,~ .·s- ProModem 1200/300 UB256K.. . . .. . . ........ $239.95
~ • - for Apple II, II+, lie and II GS 
IBMFully Compatible with the NEW APPLE II GS! 

I 
,.• NEW, single card version • Built-in soft Compatible! 

ware in ROM· Comes with ProCom-A disk
based communications software • Hayes DISK DRIVES 

Documentationcompatible · Compatible with ProDOS lnctuded·Auto-dial/Auto-answer · Auto redial on 
busy ·Built-in speaker and volume con FD558 Teac SY•" OS 'h-Height. • • . •• $109. 95 
trol · 2 phone jacks with exclusion switch JU-455 Panason;csw·os 'h-He;ght • •• $109.95 
ing · 2·year warranty TM100-2 TandonS'!.' ' DSFull·He;ght. ,., $119.95 
PM1200A-2..... $199.95 

DATA BOOKS 
30003 National LinearOata Book (82)•.•.•• $14.95 
30009 lntersil Data Book (86).•••.•••••. $ 9 .95 
30013 ZUog Data Book (85), , .••• , , , ••• , $14.95 For Any Computer w IRS232 Serial Port 30032 National Linear Supplement (84) ..... $ 6.95 

· Hayes command compatible • Call progress lone detection 210830 Intel Memory Handbook (86).••••• . $17.95 
·Autoredial on busy· Internal power supply· Voice/data switch 230843 Intel Microsystem Hndbk. Set (86) • •. , $24.95 
ing ·Second phone jack tor voice handset · Auto-answer/Auto
dial · Touch tone and pulse d~ng ·Speakerwith volume control 
• 8 LED status lights • 1-year warranty 

PM1200G (1200/300 baud)••• • • • • $199.95 

PM2400G (2400112001300 baud) • • • • $379.95 


.;;;....:...----- ProCom-B (Communkat;on Soltware •• • $34.95 

For IBM PC and Compatibles) 

MUF60... , ........... $9.95 
Torin Industries (4.68" sq., 60 ctmJ 

SU2A 1 .. ... . ......... $8.95 
EG&G Rotron (3.125" square, 20 elm) 

$20 Minimum Order - U.S. Funds Only California Resi~ents: Add 6%, 61/2% or 7% Sales Tax Spec. Sheets - 50¢ each 
Shipping: Add 5% plus $1 .50 Insurance Prices Subject to Change 

Send $1. 00 Postage for aSend stamped, 
FREEself-addressed envelope 


to receive a Quarterly 
 Jameco~ 
 1987 JAMECO 
Sales Flyer - FREE! CATALOGELECTRONICS 

0 1986 Jameco Electronics2187 

1355 SHOREWAV ROAD, BELMONT, CA 94002 • PHONE ORDERS WELCOME 415-592-8097 Telex: 176043 
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MOTOROLA 6805 SINGLE CHIP 
MICROCOMPUTER DEVELOPMENT 

SYSTEMS 
TIMl systems from TEC allow the IBM PC/XT/AT to be 
used as a complete development system for the 
Motorola 6805 series single chip microcomputers. 
Model MCPM-1 supports the MC6870~P3,P5,U3,U5, 
R3, & R5 chips. Model MCPM-2 supports the 
MC1468705F2 & G2 cmos versions. Both systems are 
priced at $495 and include a cross assembler pro
gram, a Simulator/Debugger program and a program
ming circuit board with driver software. One serial port 

I required. 
TEC 

PO Box 53, West Glover, Vt. 05875 
(802) 525-3458 

lnqui1:y 288 

f.i}. ROSE DATA SWITCHES ~• 'JI ELECTRONICS 

Businesses. Schools, Homes 

WE ALSO OFFER: 
,,.r;~filjjl'...:::;:-j 	 Data Bullers. Line Drivers. 

Modems, Protocol Converters, 
Parallel - Serial Converters, 
Cables. Computers, Printers, 
Disk Drives. and more. 

AUTOMATIC - CARETAKER is ideal !or a business or 
school lo share a printer or modemamong many computers . 
Qperalion is fully automatic with no software required. 
Parallel or Serial 4 channels - $295 8 channels - $395 

MANUAL - HARDSWITCH is operated with the flip o f a 

switch. 2:2 and 2:4 models allow simultaneous commun

ication. 

Serial 1:2 · $59 1:4 · $ 99 2:2 · $109 2:4 · $169 

Parallel 1:2 · $79 1·4 · $139 2:2 · $119 2:4. $ 199 
LED and spike prolocllon on serial models add $20. 
CODE ACTIVATED· PORTER connects one computer to 
multiple peripherals. A software code selects the peripheral. 
Parallel or Serial 4 channels - $295 8 channels - $395 
Buller option 64K - $100 256K - $250 
REMOTE • TELEPATH connects mulliple computers to 
mul!iple peripherals. A selector at each computer or terminal 
chooses up to 4 peripherals and di1plly• busy status. 
4:4 • $495 4:8 - $795 selector· $39. 
====ti""4;l?_,,,_~==== 

ROSE ELECTRONICS (713) 933-7673 
P.O. BOX 74257t MC & VISA Accepted 

HOUSTON, TX 77274 Dealer Inquiries Invited 
CALL US FOR ALL YOUR INTERFACE NEEDS 

Inquiry 249 

Flow 
Charting II+ 
The New Plus 
for Fast 
Flowcharting 

is new! It's now 
Flow Charting II+, with more speed 

+ more functions + more printing options; 
• I 0 text fonts: 26 shapes: • Line mode can stop 
at a shape: • Backspace key can erase a line to 
its origin: • Free text ent1y anywhe1e. or select auto· 
centering; • Vertical or horizontal plinting; one 
chart or multiple cha1ts. 

Used by Fairchild, Bechtel and more than 
500 other ma jar corporations. Edit quickly 
and accurately - even major edits - with 
Flow Charting II+, the Specialist. 
See your retail store or call: 

PATTON & PATTON 
So11w• ,. Corpa r•ll on 
600/ 672-3470. ext. 897 Callfomla 
800/ 536-6157, ext. 897 l'lationlll 
408/629-5044 lntcme~onol) 

Inquiry 202 

TERMINAL 

EMULATIONS 

NEW SOFTERM PC, 


THE LEADER IN EXACT 

RELEASE TERMINAL EMULATIONS 


·OVER 30 EMULATIONS 
• KEYBOARD MACROS ' HOTKEY 
• VIRTUAL DISK CAPABLE ' SCRIPT FILES 
' KEYBOARD TRANSLATE ' MULTITASKING 

' CAPTURE FILES TO DISK OR PRINT 

' FILE TRANSFERS WITH 7 PROTOCOLS 

(I.E. KERMIT-SERVER.HA YES.XMODEM,ETC.) 
' CONCURRENT AND BACKGROUND 

COMMUNICATIONS AND MORE!ll 
A COMPLETE EMULATION & COMMUNICATION 

PACKAGE 

SllFTRONICS 
800/225-8590

CALL FOR INFORMATION 
(303)593·9540 TELEX 450236 

Inquiry 267 

~ • '" Print 
l'CAH!fET Buffer 

with advanced features! 
The RAMJETPrinl Butler has the features you will need 

at a price you will like! Panel buttons allow COPY, CLEAR, 
BYPASS. PAUSE, RESUME. The RAMJET buffer comes 
with your choice of 16K. 64K, 256K. User upgradable. Op· 
tional card expands to 5121<. Special programmable fea
tures. Available with Parallel/Parallel, Serial/Serial, or 
Parallel/Serial ports. Parallel/Serial version can bvffer 
either way. Serial ports independently programmable up 
to 19.200. Comes with rugged solid aluminum case and 
reliable power supply. Many more features. 

RAMJET 16K - $169.00 RAMJET 256K - $269.00 
RAMJET 64K - $199.00 RAMJET 512K - $399.00 

(206) 624-4985 
CALL TODAY! Specify Parallel, Serial, or Parallel/Serial. 
Information requests welcome. Omnitronnc. Jnc. is an ex· 
perienced custom hardware/sortware developer. We wel· 
come inquiries about customized buffers or conlrollers. 
Call us about your applicalion. 

Omnitronix, Inc. 
760 Harrison St. - Seatlle, WA 98109 

Inquiry 190 

Convert What You Have 

To What You Want I 


• RS232 Serial 	 • Cenlronlcs Parallel 
• B Baud Rates 	 • Handshake Signals 
• latched Oo!puts 	 • Compact 3Y. x 4X, x 1X 

Inquiry 298 

Inquiry 323 

Smart Cash 

Register 


$95 
Turns MSDOS computer into complete 


RETAIL POS SYSTEM 


TURBO PASCAL program 100% dBASE compatible lile5 


All transactions logged 10 disk 


Transfer data lo 123, dBASE, BASIC, PASCAL elc. 


PLU/lnvenlory Table 10 32000 ilems 


4·characler DEPT S·characler MFR, PROD 

Cashier security Auto/Man ual discount, lax 

End ·Shill summary Cuslom Receipls 20140180 col 

HARDWARE SUPPORT: Cash Drawer BarCode Reader 

Receipl Printer Funclion-button Keyboard 

ORDER: 
915-837-7180 

Inquiry 256 

PUBLIC DOMAIN 
SOFTWARE 

isn't copyrighted. Thousands of useful programs 
available for most computers from user group 
libraries. 

User Group libraries Rent Buy 

IBM PC Blue 220 Disks $230 $450 
Capitol-IBM 45 Disks 50 105 
Sanyo UG MSDDS 80 Disks 85 225 
Authors Showcase (IBM) 

35 Disks 40 140 
Amiga 50 Disks 65 200 
Atari ST 55 Disks 75 220 
Macintosh 85 Disks 90 255 
CP M UG 92 Disks 45 249 
SIG MUG 270 Disks 175 330 I 
CBM 64 Gold 50 Disks 105 150 
Apple DOS 120 Disks 130 200 

MASTER CARD• VISA• DINERS• AMERICAN EXPRESS 

Rental is for 7 days with 3 days grace for return. 
Use credit card, no deposit' Call forfreecatalog or 
send Disk for free Directory of programs. Specify 
Computer! 

PUBLIC DOMAIN SOFTWARE
24 HR INTEAESTGAOUP INC. BBSRECORDING 2400 Santa Aita NUM8ER(702) 

Las Vegas, Nevada 89109 (619) 
702 732-0169 749-2741 
BOO 527-3744 

794-3660 

Inquiry 197 

http:KERMIT-SERVER.HA
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~--.... 	 .- - ----- 800 528 3138 0 d 0 I S-100 DIV./696 CORP.-~---TM r ers n y 14455 NORTH 79TH ST. 
" 602 991 7870 C t S " SCOTTSDALE AZ 85260"THE PC PEOPLE 	 - - us omer erv1ce TELEX 9103806778 soNE HUND 

PC COMPATIBLE SYSTEMS 

..~!fl' "BIG BLUE CLONE" 
..,..,..,. " FCC" APPROVED & 

ONE YEAR LIMITED WARRANTY 

BASIC CONFIGURATION: 8088·2 8 MHz CPU, 256K RAM, 
FLOBBY DISK CONTROLLER, 8 SLOTS. 150 WATT P/S, 
SLIDECASEW/SPKR, "AT-STYLE" KEYBOARD .. $349 
MS-DOS2.11... ............. . . ...... . $ 75 
MS-DOS3.1 ........................ ...... $ 95 
MS-DOS 3.2 . . . . . . . . . . . . . . ...... . $ 95 
GW/BASIC . . . . . . . .. .. . .... .. ·..•••. . . $ 89 
360K HH FUJITSU OR TEAC FLOPPY DRIVE . . . $ 89 
MONOCHROME/GRAPHICS CARD W/ PRINTER $ 68 
COLOR/GRAPHICS CARD . . . . . . . $ 60 
SIX-PAK COMPATIBLE CARD W/384K RAM . . .. . $119 
TATUNG EGA MONITOR & 256K EGA $695 

fOTATUNG 
TCS-7000 80286·10 MHz, 640K RAM, 1.2Mb FLPY ORV, 
210WP/S,MS-DOS,3.1 &DIAGNOSTICS ..... . $1,495 
TCS-7000/85ABOVEW/85Mb H.D. DRIVE . . ... $2,695 

~cordota 
PC-400 512K,2 FLPYS, 14" 640X400 MNTR ... $ 939 
PC-400/20W/20MbH.D.DRV . . . .. ..... . . . $1 ,329 
ATD-8-0 8MHz80286, 640,S,P, 1.2 FLPY .$1,549 
ATP-8-0PORTABLEVERSIONOFATD-8-0 .... $1,629 

-0-SPE~V 
PC/IT ENHANCED WI 512K, 1.2 Mb FLPY & 44Mb H.D. 
DRVS, MS-DOS 3.1 . GW/BASIC, ETC. . $2,629 
PC/IT EX PAN DE DW /85 Mb HARD DISK ....... $3,295 
MICRO/ITW/512K, 1.2MbFLPY,ETC. . .. .$1 ,589 

WYSE 
I 1 1 1 

WYPC-28610 MHz, 640K,S,P,CLOCK, ETC ....$1,698 
WYPC-286-85 W/ 85 Mb HARD DISK . . . .$2,999 

NETWORKING 

CONSULTATION & 

INTEGRATION QUESTIONS?? 


CALL OUR EXPERT SALES & TECH STAFFS!! 

MNOVELL 
ADVANCED NETWARE STARTER KITS 

& SERVERS ••. CALL 

4-USER NETWORK SPECIAL 

TATUNG TCS-7000/40 SERVER W/ 1.6 Mb RAM, 
40 Mb (40 mSEC) HARD & 1.2 Mb FLPY DISKS, 
SERIAL & PARALLEL PORTS, MONO MONITOR. 

CACO U400-400W UNINTERRUPTABLE POWER 
SUPPLY. 

NOVELL ADVANCED NETWARE 286/NON-DEDI· 
CATEDV2.0A. 

ARCNETT 4-PORT PASSIVE HUB. 
4 ARCNET CARDS & CABLES UP TO 100 FT. EACH. 
3WORKSTATIONS "FCC" APPROVED W/4.77/8 

MHz 8088 CPU, 4-LAYER MOTHER BOARD, 
640K RAM, MONO/GRAPHIC/PAT CTRL & MON
ITOR, "AT-STYLE" KEYBOARD, 360Kb FLPY 
DRIVE. 

TAPE BACK-UP 60Mb EXTERNAL. 
.. $7,979 

AlJ!lVPC-SLAVE/16 1 Mb, 8MHz V20 .... . $649 
_ ATNX FORMS-DOS3.1 . . .. . .. ...$195 

1ntEr LAN-PCARCNETCARD ... . . .. . . $369 
Caowbl HUBS:8·ACTIVE . .•..•••. ' . . .. . $519 

ll6:ro HUBS:4-PASSIVE ........... .. . $ 40 

ASr	6-PAK PREMIUM 256K . . . . . . . . . $179 
RAMPAGE-AT . . . . . . . . . . . .$395 
RAMvantage 512K-3Mb . .$259 
ADVANTAGE . . . . .... , , , , . ....$329 
JG-PLUS 256K,HGC,CGA,EGA .$335 

int _I ABOVEBOARD/PC7770 . . . .$238 
•	 1 'e" ABOVEBOARDIAT2110 . .$368 

ABOVEBOARD/AT2070. . .$328 
INBOARD 386/AT 0-1Mb RAM CON
VERTS YOUR EXISTING PC/AT TO A 16 
MHz 80386 .. . .. . $1,098 
MATH8087·2 .. $155/80287·8 ...$249 

DMP41 &DMP42 .... . ........... . . CALL 
DMP51 &DMP52 . .. . . .. . .... . . . ..... FOR 
DMP56. . •••.•.. , . . . . . . . . . .. BEST 
DMP 29 ...... . . . • , . , . . . . . . . .. PRICES 
DMP 40 .. .. AROUND!! 

TRUE GRID DIGITIZERS 

TG1005 . . _ .•.•.•..•.•.••...•• . . ... . . WEWON'T 
TG1011 , . . . . . . . . . . . . . • . . . . . .. BE 
TG1017 . . . . . . . .......BEATJI 

POWER SYSTEMS & ACCESSORIES 

P-15 MONITOR BASE WI 5 AIC PLUGS NOISE & SURGE 
& MODEM PROTECTED, DISK STORAGE . $ 89 
U1000 POWER SAVER 1000W U.P .S. (by TOPAZ) W / 4 
OUTLETS & TRUE SINE WAVE ............. . .. CALL 
U400POWERSAVER400W . . .CALL 

~ 
BC-425S.P.S.60MIN. 1/2LOAD ... . .$399 
BC-675S.P.S. 70MIN.1/2LOAD . , . . $575 
BC-1000S.P.S.40MIN.1/2LOAD . . . .. . ... . . $795 
SB2000 S.P.S. UNLIMITED BASED ON BATT .. . .$745 

MONITORS & TERMINALS 

~ "Pa-rUNG ONE YEAR WARRANTY &1 1~ "" 30 DAY D.0.A. SWAP-OUT! 

CM-1365 RGB 13" 5-COLORTEXT 640X200 .. . .. . $339 
CM-1380F EGA 13" 640X350 GIA SWITCH ....... $450 
TEGA-22 256K EGA 1/2 CARD HGC CGA MDA . . . $245 
MM-1222A AMB/GRN Hl-RESMONO MONITOR ...$99 

NECMULTISYNCMONITOR . . ,.,, ......•• . . . . $595 
PRINCETON GRAPHICS MONITORS ALL 
MODELS . . . . . . . . . . . . . . . . . . . . . . . . . . CALL 
ZENITH ZVM-1240 AMBER FLAT NON-GLARE . ... $139 

MC-3 " AT"-K.B. GRN/AMB/WHTSCREENS . . . .$399 
PC-TERMAT-K.B. GRN/AMB SCREENS . . . . . .$369 
PC-TERM/GRAPHICS . ..... _ . . . . . . . .... $489 
220 DEC EMULATION . . • . . • . , . , . , , . , ... ... .$449 

WYSE30 . . .. . . .. ... . ... ....$299
WYSE WYSE50 ....... - .. • .. . .$379 

I 1 1 I 

WYSE60 ........ .. ... ' . . $469 


CITIZEN. 

MSP-10 . . . $279 MSP-15 . . . . $ 369 
MSP-20 . $309 MSP-25 . ... .. . .. $ 469 
1200 . . . $179 PREMIERE35 .. . . $ 459 
CORDATA LP-300 LASER PRINTER . . . $2,099 
AST TURBOLASER (RICOH BASED) . .CALL 
STAR MICRONICS SR-15 . ___ . .$ 549 
TOSHIBA ALL MODELS . . . . . . . . . . . . . . . . . CALL 
XEROX/DIABLO 635 WlllF . . •.... ... . . ......$ 769 
XERPX/DIABLO D801F.. . .$1,295 
XEROX 4045 LASERW /COPIER & DRAM . . .. . . $4,498 

ISCIENTIFIC/INDUSTRIAL PC BOARDS I 
A/C64-PC .... .. .. $369 D/A64-PC .$439 
1018-PC 128TTL IN-PUTLINES . . .. . . . ......$369 
A/C64-100(S·100) . . . $225 D/A64-100(S-700) . .. $298 

SCIENTIFIC SOLUTIONS 

IEEE488 . . . . . $239 IEEE488 SOFTWARE$ 65 
E+EEPROM PROGRAMMER/READER . . .. $275 
LAB MASTER. . . . . . • • . • . • . . . . . . . .$859 

S-100 BUS PRODUCTS 

CPRORAM-1664KSTATIC .. . . . ........ ... $ 99 
BRACKETS FOR COMPUPRO ORV CABINET ... $ 25 
COMPUPRO SYSTEM876/C3·40 Mb . . . . . . $7,449 
INTERCONTINENTAL MICRO SYSTEMS . . CALL 

HARD DISK & TAPE DRIVES 

26MbPC-INSIDER .. ..... ..••...• .. .... . .. $ 389 
38MbPC-INSIDER ... . .............. . . . ... $ 498 
51 Mb PC-INSIDER. . ................. . .$ 888 
51 Mb AT-INSIDER . . .$ 778 
85.MbAT·INSIDER .. . .. .......... ... . .. .. . $1,195 
EVEREXSTREAM-60-860MbEXT.TAPE ..... . $ 719 
IRWIN20MbTAPEINTERNAL . .. . . . . . . . .. $ 469 
TECMAROIC60/ATINT60MbTAPE. . . .. . $1,139 

BARE WINCHESTER DRIV.ES 

SEAGATEST-225HH . . , . . . .. $ 309 
SEAGATEST-4057FH ....................$ 775 
QUANTUM 0540 43 Mb FH . . . . ............ . . $ 749 
MICROPOLIS 7325 85 Mb 28 mSEC . •.•.• .• .. .$1 , 198 
MAXTOR XT -1140 140 Mb 28 mSEC . . $2,888 
MAXTOR XT-2790190 Mb 28 mSEC .. •...•.. .. $3,099 

FLOPPY DISK DRIVES 

MITSUBISHl2894FH8" ...$465/2896HH8" .. . $425 
MITSUBISHIMF-50148TPI . . $95/MF-50496TPI . . $129 
TEAC FD-55-BV 48 TPI FLPY ORV . , , • , . . . . .. $ 89 
FUJITSU5.25"HH48TPIFLPYDRV . ......... . $ 89 

SOFTWARE 

WE SELL ALL WELL KNOWN BRANDSll 

ORDER CORRECTLY OPENED SOFTWARE 


IS NOT RETURNABLE!! 

NEWSTAR NEW-WORD 3 . . . . . . . . . . . . . .$189 

BO SOFTWARE "C" COMPILER . .. .•• •..... ..$ 95 

MICROSOFT WORD/PC . . .. $280 

ASHTON-TATEdBASElll PLUS .•.•.••...• .. $461 

MICRORIM rBASE SYSTEM V . . .$418 


MODEMS 

ARCNETCOMPATIBLE1/2CARD .... , . , , •. .. $295 
8-PORT ACTIVE HUB . .$449 
4-PORT ACTIVE HUB PC/CARD .... $225 
4-PORT PASSIVE HUB . . . . . $ 49 

="="= RIO GRANDE 128K-1.5Mb,P .S. . .. . $195 
-• - RIOPLUSll 64K,S,P,G,C .. . . . . . .. $198 

~	WAVE64256K ..... .••.•.• ..$ 129 
eSCANSCANNER . . ,. • .• . . . $1,295 
MAC-DRIVE 10MbCRTRG .... .$1,095 
EXP.CHAS. 11 SLOT33/5Mb .. .. $1 ,295 

PAlt4TERS & BUFFERS 

brother 
HR-20 20 CPS DAISYWHEEL-AUTO LOAD . . . . CALL 
M-1109100/25CPS P & SW/TRACTOR . . . . . . .. $189 
M-1509180/45CPSP&SW/TRACTOR ... .....CALL 
M-1709 240/50 CPS P & SW/ TRACTOR FX-286 & IBM 
PROPRINTER COMPATIBLE "PAPER PARK" ALLOWS 
SIMULTANEOUS LOADING OF CONTINUOUS FORM & 
CUT SHEET PAPER & AUTO LOADS . . . . ... CALL 

ProModem 7200BW I MIRROR SOFTWARE . .....$129 
ProModem 7200 . .. . $249 ProModem2400 . . . CALL 
ProModem 7200G .. .$179 ProModem 2400G ...$339 
CTS 2424 ADH ASYNCH/SYNCH. HAYES COMP . . $269 
CTS2424 AMHCLASS4MNPERRORCORRECT .. $349 

Multr~f) 
MT224EH MNPERRORCORRECTION .$469 

MT224ER RACK MOUNTW/ ERROR CORECTION . $465 

U.S. ROBOTICS COURIER2400. .$335 
U.S. ROBOTICS 212A "HAYES COMPATIBLE" . .. . $195 

All merchandise new Advertised prices are cash prepaid only PO s tram quahhed ltrms & AM Express 95 MC & Visa 968 COD s ~--....'= =====( 99 S5 mm feel with Cashiers Check MO Bank Wires & APO s accepted Sh1ppmg mm1mum S4 fust 5lbs Tax AZ RES ONLY add ~ 
6 5°0 sales tax All re turns sub1ect to 20°'o restocking fee or credit towards fl!tu re purchases A ll prices & ava1lab1hty subiect to change ~ - ..... TM 

w11hout nol1ce ESTABLISHED 1977 
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21 Megabyte 
Hard g~~ Card 

$399 

• 21 .3 MB Formatted 
• Lowpower ~ o 0 
• Head Park Zone , 
• Plated Media 
• Light 2.4 lbs. 

HARD DISK 

DRIVE 


HARD DISK, 
CONTROLLER 
AND CABLES 

10 MB Internal Kit ______,299 
20 MB Internal Kit _ '399 
30 MB Internal Kit '499 

~$299 

30 MB KIT 
HURRY 

LIMITED$399 QUANTITY 

Complete kit for your PC or XT compatible. 
Includes Controller Cable. and 43 ms Full 
Height Tandon Drive. 

HIGH PERFORMANCE 

20 MB HARD 
DISK FOR YOUR AT 

$299 

Includes drives. mounting rails and cables. 

30 Megabyte AT Kit •499 
40 Megabyte AT Kit 

• 640K of RAM 
• 7 MHz turbo mode 
• 360K disk drive 
• 5151-style keyboard 
• 8 expansion slots 

$588 
OPTION #1 
Two disk drives 
Mono graphics card 
Parallel printer port 
Amdek 310A monitor 

TURBO 286 
$898 $1598 

HIGH RESOLUTION 
COLOR MONITOR 

$269 
List Price '699 

• High resolution 640 x 240 
• Excellent dot pitch .38 mm 
• 16 true colors, 2000 characters 
• Accepts standard RGB input signals Manufactured 
• Non-glare picture tube by Hitachi 
• Free PC RGB cable included 

@HITACHI"• Free tilt & Swivel 

MICROSPEED FAST 88 

7 MHz TURBO 
CARD~g~nPC 

• Top rated • 6.14. 6.67 and 7.37 MHz • External switch 
• Uses no. slots • No wait states • Reset switch 

OPTION #2 
20 MB hard disk 
Mono graphics card 
Parallel printer port 
PGS MAX-12E monitor 

TURBO 286 

$1288 $1898 

31/2" DISK DRIVEor 286 
FOR YOUR PC/XT/AT 

• 640K of RAM 
• 8 MHz 80286 720K Disk Drive for 
• 1.2 MB disk drive Mass Storage or for $1 4 9 

Down Loading to your• AT-style keyboard/case 
Lap- Top Computer• 8 expansion slots 

Requires D 0 S 3.20 

$1288 
OPTION #3 MICROSOFT.20 MB hard disk 

Color graphics card 
 MS-DOS 3.20Parallel printer port 

Hitachi hi-res color monitor 


Including GW-BASIC $8 8 
TURBO 
$1388 

286 . Supports 3 1h" Drive 

$1998 

EGA PACKAGE 

EGA Monitor 


Plus 

EGA Video Card 


List Price ' 998 

• Dual Mode Monitor •EGA. CGA. MDA &HGA 
• Non Glare..31 Dot Pitch • 100% IBM Compatible 
• 640 x 350. 640 x 200 • 256K of Video RAM 

Why pay 5 1149 for a C . ltoh 

STARWRITER F-10 
when our 40 cps letter quality daisywheel 

from the same manufacturer is only 


Limited 

Quantity 


Bi-directional deluxe tractor_ s249 5 149 
Automatic cut sheet feeder _ s449 5 199 
Multi strike ribbon _____ 59 55 5699 



____ 

__ 

384K Jade Seven Pak 
c; 
N 

RGB Color Monitors 

Hitachi 640 x 240 ------ '269 
Magnavox 640 x 240 '319 
Magnavox EGA 640 x350 ___•499 

Jade EGA 640 x 350 '449 
Thompson Ultra Scan 800 x 560 _•579 

Ouimax EGA 640 x 350 '489 
NEC Mullisync 800 x 560 __ CALL 
PGS HX-12 640 x 240 '439 

PGS HX-12E 640 x 350 '529 

PC Mouse 

PC Mouse w/ Dr. Halo If '119 
Mlcrosotl Mouse wilh soHware _ •129 

PC Power Supply 

- -

Monochrome Monitors 
Jade green HI-res TTL 
Jade amber Hi-res TTL 
Amdek 310A amber • 

199 
199 

'149 
Magnavox green Hi-res TTL _ _ •119 
Magnavox amber Hi-res TTL __,119 
PGS MAX 12E amber --- -'159 

22 CPS 
DAISVWHEEL 

PRINTER 

$199 

• D1ablo 630 Compatible 

NO-SLOT 

CLOCK 


For Vour Apple, PC-XT or Clone 

• Uses No Slot 
• 20 Year Battery 
• Includes Software 

Real •~me clcdl 1c;a.lend Br 
for your IE.IM l'C· X1' . Clone 

Apple II • . Ii Ot lie 
[Pl~a<f> Specoly' 

Plug,.in Cloc k Soard for PC •49 

w/OK. p. s. c. c. g. software _ _ sag 
384K Jade Seven Pak 

with 384K installed '139 
AST Six Pak Plus 64K '159 
AST Six Pak Plus 384K •229 
AST Six Pak Premium 512K _ _ •389 

LASER 

PRINTERS 


6 PAGE 
Per Minute $1750 


EPSON HW-10 

100CPS $189
Including 


Free Interface 


Okidata 192 160 cps _____•339 
Epson LX-86 120 cps IN STOCK 

and Cable 

Citizen 120D 120 cps '198 

• Proportional spacing  10 PAGE Epson FX-85 160 cps _ IN STOCK• 2K Buffer I so-Bar Per Minute Epson FX-286 200 cps _ IN STOCK• Parallel and serial $1950135 wall power supply ----'69 Epson L0-800 24 pin __ IN STOCKThese industrial quality ISO-BAR's150 wall power supply .'79 Adjustable Tractor $69 Epson L0-1000 24 pin _ IN STOCKCALL F-'OR DETAILS!contain surge suppression circuitry &200 wal1 power supply '99 Auto sheet leeder 1159 Epson EX-800 300 cps _ IN STOCK 

cuit b reaker . 
built-in noise filters plus a 15 amp cir 1----------------4 

Epson EX-1000 300 cps _ IN STOCK 
Epson L0-2500 324 cps _ IN STOCK6 socket, 1 filter ISO-BAR ___s44 oisk orivOe =-

4 socket, 2 filter ISO-BAR ___•59 
Hercules Color Graphics ___•159 For Your . Microfazer• Buffers 8 socket, 4 filter ISO-BAR _ __•691200 BAUD MODEM 200W standby power supply__•269Jade Color Graphics '89 APPLE · Expands to 64K (Parallel lo 512K) 
Hercules Mono Graphics Plus '199 450W standby power supply__s399 6K Parallel in/parallel out __•139 
JADE Monochrome Graphics __s99 675W standby power supply__s599 64K Parallel in/parallel out __•164 

asQuad EGA+ '359 1000W standby power supply _ •899 128K Parallel in/parallel oul __•269 
Video 7 Vega EGA '339 low 512K Parallel in/parallel oul __s499 
JADE EGA+ EGA. CGA. MOA _ •239 

$9 9 Your choice : serial in/serial oul : '"''~'~'~'~w!=~ Plotters 
as 

JADE EGA+ Above Plus HGA_'289 with software '129 parallel in /ser ial out. serial in / parallel20 MB hard disk '799 
External 1200 baud ------' 139 lie '/, high disk drive ____ '119 out.ROLAND DXY-800 8 COLOR 
Internal 2400 baud cardHigh Speed APU Chips . lie 1/, high disk drive _ _ __s99 BK___•169 64K__•199 

with so ftware '299 lie, 111 disk drive ' 129 
Hayes 1200B internal 8 PEN $399 lie 64K, 80 column card s498087-3 5 MHz -------'119 64K BUFFER FOR card w/o software _____ •3298087-2 8 MHz '159 11 t 80 column card -----'119PLOTTER
Hayes 1200B internal List Price '89980287-3 5 MHz '179 Grappler printer card '89 YOUR EPSONcard w/Smartcom 11 ____•35980287-8 8 MHz '269 II 1 16K RAM card '39• Serial and Parallel Serial or parallel input. Fits MX ,Hayes Smartmodem 1200 ___•389NEC V-20 5 MHz 111 • A and B size Plots up to 1Tx11 .. 1MB RAM card w / O k ---- '129 RX, FX printersHayes 2400B internalNEC V-20 8 MHz '14 It t , lie printer card & cable _ _ _' 49• AUTOCAD compatibilitycard w/Smartcom ll _ _ __s549 Limited sggNEC V-30 8 MHz '16 • 1% accuracy.. lmm step & .3mm repete II t, lie cooling fan '59
Hayes Smartmodem 2400 ___ '589 Quantity 

Prices at our six store locatlons will be PLACE ORDERS
higher. 

We accept cash. checks . credil cards 
 TOLL FREE! 
or purchase orders from qualified firms 
and 1nshlut1ons Minimum prepaid Continental U.S.A. 
order i1s.oo. Ca & TIC res1dP.nts add 
6 1-'/'lo tax Prices & avallablllly subject (800)421-5500JADECOMPUTER lo change wllhoul notice. Sh1pp1ng & 
handhng charges via UPS Ground Inside California 
SQcllb UPS Aor S 1 .00/lb Minimum4901 W. Rosecrans Ave. Box 5046 Hawthorne. CA 90251-5046 V1SA - •.... charge $3.00...... (800)262-1710..... 
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PC+MIDI 

==MUSIC 


It's a simple equation. To plug your PC or PC
compatible into the modern world of music
making, use the complete line of MIDI soft ware 
and hardware lrom VOYETRA TECHNOLOGIES. 

0 SEQUENCER PLUS: 65-track total MIDI 
recorder/editor. 

O CONVERSION PLUS: lile converter lor music 
notation programs. 

O PATCH MASTER: network organizer and 
sound librarian. 

0 OP-4001: PC/MIDI interface card. 

"I've never seen a more powerful, easy-to-use 
music and recording system . .bug-free." 

(PC COMPANION! 

For more information contact VOYETRA 
TECHNOLOGIES, Dept. PC. 426 Mt. Pleasant 
Avenue, Mamaroneck NY 10543. or call 
(914) 698-33n. 

Inquiry 313 

NO SHIPPING CHARGES 

ORDER TOLL-FREE 800-824-3432 


In C.ll1Dml1 Call (818134H833 
DRIVES 

112 Ht. IBM@> Compatible 89.99 
Tandon 100-2 99.99 
Tandon 100-4 (96 tpi) 129.99 

SYSTEMS 

PC/XT Compatible 499.99 
• 640K on Motherboard • Slide-In Case 
• 1-1h HT. Floppy • 135 Watt Power Supply 
• Mono Card w/Printer Port • 5150 Type Keyboard 

~ FCC APPROVED ~ 


CALL FOR 

CUSTOM CONFIGURATIONS 

AT COMPATIBLES- CALL! 


We carry a complete line of electronic com
ponents. Call or write for our free catalog! 

~~!£~~~u~!:;~S!n~~.~11cs 

~J~=~~-~~~:ci-:~~~~-;uC~o~S:: 
Cll.ck$h111dl..,..e>eai9"C8 VISA·"4C 

Inquiry 305 

100% ERROR FREE 
DISKETTES 

POLY PACK 51/4'' OOUBLE SIOE 
DOUBLE DENSITY 

(Blank Jacket) 

With Hub Rings 


Write Protect Tabs 

Tyvec Envelopes 


In Factory-Sealed 

Poly Packs 


Sold in Lois of 100 

Minimum/200 


Min . Order 525.00. S&H: Continental USA 54.00/lOOor 
fewer disks . Reduced shipping charge on larger quan
t ities . Foreign orders. APOt FPO, please call M! resi 
dents add 4% tax . Prices sub1ec1 to change without 
notice. Hours 8:30 AM - 7:00 PM ET. 

Precision Data Products'" 
P 0 Box 6367. Grand A<tp1ds. Ml 49518 
Customer Service & 1nformat1on 

~6d1f-1F;;~·g;~~r Lines :£ 
Ml 1-600-632-2468 
Outside Ml 1-600-256-0026 

IMagicFont 

the $59 


Font Revolution 

Design HP-compatible symbols, 

I logos and fonts-without a color 
monitor or graphics card. Quick 
and easy!!! 

¢ ¥ <; ./ t 
CES 800 251-2223 


509 Cathedral Pkwy. lOA 

New York, NY 10025 


212-222-8148 


MS-DOS or CP/M 

Inquiry 64 

-

PC-WRITER TM. 

IBM PC GRAPHICS 

& 


LETTER QUALITY 

Enhancement for 
Okidata ML82A/83A 
Dot Matrix Printers 

•Plug -in module easily installs in p ·_('l ter 
•Draft(120cps) & Letter Oual i t 30' psi 
•Elite character pitch 
•Front oanel access to all e u .$ 

•EmulationoflBMPCIG h 
•Superscripts I sub cripts 
•Foreign I sc,tn i ff characters 
•Works with pr nt sc een key i n 


g raphici and . e 

•Prints _,a-! 28 ctisp ay screen char_acters 

and b9_~ draw• ng' symbols exactly as 
fhe oar n display (double lrne as 
we r e line bo)( symbols) 

A out OK-WRITER.Okidata 
gMtphics for $99 with many of above 
feat u res

0 RAINBOW TECHNOLOGIES . INC 

17971-E Sky park Circle, Irvine, CA 92714 
(714) 261-0228 Telex 386078 
UK Distributer: X-DATA 0753) 72331 

Inquiry 243 

FAST • ACCURATE • RUGGED 
NO SOFTWARE CHANGES w1Ch PCJXTJAT, 

AT&T 630017300. TeleVrdeo 9051955 keybo<'!rd. 
mult1-user RS .232 1nterfilces • Tnousilnds 1n use 
• Free phone supporc • l yeilr wilrrilmy 
• Bilr code pnnung sohw.:tre ilvi41lab1e 

Det<ills or Ouescrons7 Can us. 

15031 344-1189 
l190 W l l!h 11.vc- , Euqc-rn". OR 97401 

A LEADER IN BAR CODE READER ENGINEERING 

Transfer Your Data From IBM-PC/ 

R5232 to Commodore Computer 


C64/128 or Vice Versa 


Brief Descript ion: 
.,. Saudrate 22S to S7600 selectable 
.,. Hardware or XON/XOFF Hands hake 
.,. EE PROM- No Oil Switches 
.,,.. Selectable Device Address 
.,.64 KBvte Buffer Capacity 

Price: Only $149 [Part-N°:98064) 

K"' '""d"nn 6dd '"' b S% ~M,,,.,... (USM6dd H on"" ordf'u ltf'm 
'Ubl•"( I to ~~••l•b•l•IY ~nd f)(lcf'ch;ongf' w11houl notoce Srnddo~d o fm~v or· 
df'•) 

.... _,_., .......... ,.......... -~l_........ ... .._._ 

TecTrans-Cuertzgen, 

6925 Rosemead Blvd ., 
San Gabriel. CA 9177S 

[818)28S-3121 
11\M·PC:XT.' A T ,u <!' !rdd ~mdrhof lnl<!'•n oi hoodl 8u11nt•U M;o ch1nP• 
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Inquiry 294 

9-Track Tape Subsystem 

Now you can exchange data files between 
your IBM PC/XTI AT and any mainframe or 
minicomputer using IBM compatible 1600 BPI 
9-Track tape. Unit can also be used for disk 
backup and archival storage.Transfer rate 
is one megabyte per minute on PCs and 100% 
compatibles. Subsystems include 7' or 10 \//' 
streaming tape drive, tape coupler card 
and DOS compatible software. 
Prices start at $3,555. 

0URLSTRR; 
9015 Eton Ave., Canoga Park, CA 91304 

Telephone: (818) 882-5822 

Inquiry 238 

QEAllR INC rreo. 

1 
S549oo• F;0 .9. SANTA ANA 
~AOi!DfNTl-,t,00 .... .s.&l,IS 1.u: 

P C HORIZONS, INC. 
1701 E. Edinger. Ste. A6, Santa Ana, CA 92705 

(714) 953-5396 

Inquiry 221 Inquiry 212 Inquiry 2CM 
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•FULL IBM PC-AT* COMPATIBILITY! 
• FULL MEGA-BYTE RAM CAPACITY! 

THOUSANDS SOLD 
WORLDWIDE! 

RJLL t 
TIME< 
PRODUCT 
SUPPORT 
AND 
SERVICE. 

VOLUME 
DISCOUNTS 
AVAILABLE! 

. UNIQUE FEATURE! 
Complete Set-Up 
Software in 
ROM BIOS (No 
Disk Required 
for Set-Up) 

Complete 
Documentation 
Package with 
Full Schematic 
Diagrams 
Included 

Keyboard Interface 
same as PC-AT 

0 ATTAK-286N MODEL II 24MHZ ... . ........... . . . . CALL 
D ATTAK-386" 32 BIT MICRO . . . . . . . . . . . . .......... CALL 
D CA.SES, POWER SUPPLIES, PERIPHERALS, ETC. . CALL 
D TURBO-SCOPE'" A/D BOARD . . ...... .. . . . . . . . . . $99.95 
D ATIAK-286'" MODEL 1A BARE BOARD . . . . . . ..... $99.95 

100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED! 

...... 
MODEL- 1A 

1000/o DESIGNED, MANUFACTURED, 
ASSEMBUD AND TESTED IN USA! 
AIT Corporation is a publicly traded 
company. Majority USA owned and 
traded on the OTC market under AITC 

I0-1 WAIT STATES! I 

Multi-Speed 
80287 Numeric 
Processor Speed-Up 
Capability 
Switch Selectable 

Triple Tested 
far 1lXJ% 
Quality Assurance! 

Highest Quality 
Industrial Grades49995 , . AMP~ 

OEM EVALUATTON BOARD 
Completely Assembled 
and Tested with all 
IC 's and Components 

•OKRAM 
• 8 MHZ Version, 

Expansion to 12 MHZ 

ORDER NOW! 
SAME DAV SHIPMENT! 
(FOR IN STOCK ITEMS) 

'IBM and IBM PC-AT are trademarks of International Business Machines © 198<> AIT CORP. 
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• • • • • • • • • • • • • 

LINDE 
BASIC 

SYSTEM 
•••••• 

Call for 
Quantity 
Discount 

• Expandable to 640K RAM 
• Option 4.77 MHZ/SM HZ Turbo 

Mother Board 
• Muliti Display Color Monitor 
• TIL Monochrome Monitor 
• 20MB Hard Disk/Controller 
• Mouse w/Software 
• 2nd OS/DD Floppy Drive 
• Hayes Compatible Internal Modem 
• Disk 1/0 Card 
• EGA Card & Monitor 
• Printer & Cable 
• Joystick 
• MS DOS 3.2 w/GW Basic 

Ask for our AT-286 System 

(213) 327-6431 
113 E. Savarona Way. Carson. CA 90746

• 
380 B Y T E • FEBRUARY 1987 

Single Board Systems 
Introduces 

SBS-52 Controller 

• 8052 Basic VI.I 
• 32 Kx8 Ram 
• 2 Real Time Clocks 
• 32 1/0 Lines 
• Programs Eproms 
• Small 3.00xS.00 Size 

1-10 $179.00 

Single Board Systems 


P.O. Box 3788 

Salem, Oregon 97302 

Phone (503) 581-6570 


Inquiry 261 

THE PORTABLE 

TERMINAL 


••• •• -- -"42: -."'l:'"'a..., 
•••• ii •••••••..........·-..........
·····-·····

ONLY! $3995 

• 16K MEMORY + 5.00 
• RS232 COMPATIBLE S&H 
• 300 BAUD MODEM 

Materials Processing 
185 LaFond Avenue 
St. Paul, MN 55103 

(612) 292-4867 

Inquiry 176 

PORTABLE ADDITIONS 
DISK OR/VE 3'h ", 13/, lbs., battery aper. or 
AIC adaptor (incl}, IOOK slorage. With TS·DDS 
software $229 Drive without software $179 
24K RAM CHIP-Tandy 200 $65, 21$59 ea. 
BK RAM CHIP-Model-102 $9.95 
Modet-100 & NEC 82011$23 31$19 ea. 
S/OESTAR-NEC Starlet ~ $199 
128K Ram Disk Cartridge 
SIDECAR-NEC PC-8201A $259 
128K cartridge (lour 32K banks) 
GALL TOLL FREE 1-800-732-5012 
Calif: 805-987-4788 
Canada: 604-856-8858, Australia: 02-419-8899 

VISA MIC& 
f"1filCDMPUTING · AMER.EXP. 
~PURPLE 

420 Constitution Ave ., Camarillo, CA 93010 

Inquiry 228 

XT SYSTEM 3 

BASIC TURBO 


\ 

FCC Approved IBM~PC, XT compatible 
Includes: 

I • XT-type case 
• 150-watt power supply 
• 640K turbo motherboard with 256K on board 

#98999 .. . ... .. ... _. _ .... . .. . .. . s25300 

IBM, PC. XT. AT are registered trademarks 

of International Business Machines. 

The Wholesale Outlet 
1 Interstate Avenue TO ORDER CALL: 
Albany, NY 12205 1-518-459-7883 

Dept. BYB 

MC/VISA OR COD CASH 
AU orders shipped FOB Albany • Prices subiect to change 

We have Magnavox professional monitors! 

Inquiry 316 

6809 
Single Board Computer -

Inquiry 318 

Advertise your 

computer products 


through 

BYTE BITS 


(2" x 3" ads) 


For more information 

call Dan Harper at 


603-924-6830 


BYTE 
70 Main St. 

Peterborough, NH 03458 

http:3.00xS.00


Programmer's Paradise Gives You Superb Selection, 

Personal Service and Unbeatable Prices! 


Welcome to Paradise. The PC/MS-DOS software source that caters to your individual programming needs. 

Discover the Many Advantages of Paradise ... 


PASCAL COMPILERS 
MICROSOFT PASCAL 
PASCAL2 
TURBO PASCAL 

OTHER BORLAND 
PRODUCTS 

TOOLS FOR TURBO PASCAL 
ALICE 
FIRSTIME 
FLASH UP WINDOWS 
HALO 
TURBO HALO 
SCREENPLAY 
SCREEN SCULPTOR 
T-DEBUG PLUS 
TURBO EXTENDER 
TURBO PASCAL ASYNC MGR 
TURBO PROFESSIONAL 
TURBO POWER TOOLS PLUS 
TURBO WINDOWS 
OTHER TURBO TOOLS 

• Lowest price guaranteed • Huge inventory, immediate shipment • Special orders 
• Latest versions • Knowledgeable sales staff • 30-day money-back guarantee 

LIST OURS 

C++ 
ADVANTAGE C++ $ 495 CALL 
PFORCE++ 395 CALL 

CCOMPILERS 

C-86PLUS 497 CALL 

DATALIGHT - C 60 49 

DATALIGHT -C DEVELOPER'S KIT 99 79 

LATTICE C 3.2 500 289 

LATTICE C WISOURCE 900 545 

LET'SC 75 59 


W/CSDDEBUGGER 150 109 

MICROSOFT C 4.0 450 275 

MARK WILLIAMS C 495 289 

SUPERSOFTC 395 339 

WIZARDC 450 369 


CINTERPRETERS 

C-TERP 300 235 

INSTANTC 500 379 

INTRODUCING C 125 105 

RUNIC 150 89 

RUNIC PROFESSIONAL 1.1 250 169 


ASSEMBLERS, LINKERS 

3861ASMILINK 495 445 

ADVANTAGE LINK 395 349 

MACR0-86 150 98 

PASM-86 195 135 

PLINK 86 PLUS 495 335 

QUELO 68000 X-ASM 595 509 


LIST OURS 

C UTILITY LIBRARIES 

ASYNC MANAGER 175 135 

BASICC 175 129 

C ESSENTIALS 100 85 

C FOOD SMORGASBORD 150 98 


WISOURCE 300 188 

CTOOLSPLUS 175 135 

ESSENTIAL CUTILITY LIBRARY 185 135 

ESSENTIAL COMMUNICATIONS 185 135 


WIBREAKOUT DEBUGGER 250 195 

GREENLEAF FUNCTIONS 185 135 

GREENLEAF COMM 185 135 

THEHAMMER 195 175 

MULTI C 149 135 

MULTI COMM 149 135 

PFORCE 395 245 

TIMESLICER 295 265 


W/LIBRARY SOURCE 1000 CALL 

TOPVIEW TOOLBASKET 250 189 


SCREEN DISPLAY. WINDOWSFORC 
CWORTHY 
CURSES 

WISOURCE 
DATA WINDOWS 

W/SOURCE
FLASH UP WINDOWS 
MICROSOFT WINDOWS 

DEVELOPMENT SYSTEM 
ON-LINE HELP 
PANEL 
SCREENPLAY (LATTICEJ 

295 269 

125 94 

250 184 

225 159 

450 315 


75 68 


500 329 

149 109 

295 224 

150 135 

195 175 

275 199 

225 199 

99 84 


195 145 

295 250 

245 189 


245 195 

245 195 

390 315 

595 465 

595 465 

940 750 

395 329 


650 529 

395 329 

250 189 

500 379 

195 155 

495 425 

195 155 

495 425 

150 129 

195 169 

795 639 

995 799 

795 639 

295 265 


Terms and Policies 
•WehonorMC, VISA, AMERICAN EXPRESS . . 
No surcharge on credit card or C.O.D. Prepayment by check. New York State residents add applicable 
sa1.. tax. Shippingand handling $3.00 per item. sent UPS ground. Rush service available. prevailing rates. 

• Progranuner'sPandise will mat~ anycurre11;t nationally adv_et1ise~ ptice for the products listed in this ad 
• Mention thi1 ad when ordering-some items are spec1a!ly pnced 
• Prices and Policies subject to change without notice. 
• Corporate and Dealer inquiries wekome. 

1-800-445-7899 InNY: 1-800-642-6471 

Inquiry 226 


LIST OURS 

SORT UTILITIES 
AUTOSORT 150 129 

M/SORT 155 139 

OPT-TECH SORT 149 115 


MAKE, LINT, PROFILE, UTILITIES 
CCROSS REFERENCE GENERATOR 50 39 
 BASICLMK 	 195 145 
 BETTERBASICPOLYMAKE 99 75 
 SUMMIT ADD ONSPMAKER 125 95 
 BETTER TOOLSPFINISH 395 245 
 FINALLYTHE PROFILER 125 94 
 MICROSOFT QUICKBASICPCLINT 139 105 
 PROFESSIONAL BASICPRE-C 	 295 165 
 8087 MATH SUPPORT
TEXT MANAGEMENT UTILITIES 120 94 
 PANEL-BASIC 

TRUE BASIC
DEBUGGERS ADD ONS 

Polytron Specials 

POLYBOOST so 65 

POLYTRON CBEAUTIFIER 49 45 


.	POLYTRON C LIBRARY I 99 75 

POLYTRON POWERCOM 179 135 ' 

POLYLIBRARIAN 99 75 I 

POLYLIBRAR!AN II • 149 115 ' 

POLYMAKE 99 75 

POLYWINDOWS PRODUCTS CALL CALL 

POLYXREF 219 175 

POLYXREF (One Language Only) 129 105 

PVCS 395 315 


GRAPHICS 
ADVANTAGE GRAPHICS 295 CALL 
ESSENTIAL GRAPHICS 250 195 

GSS GRAPHICS DEVELOPMENT 


TOOLKIT 495 379 

GSS KERNEL SYSTEM 495 379 

GSS METAFILE INTERPRETER 295 239 

GSS PLOlilNG SYSTEM 495 379 

HALO-ONE LANGUAGE 300 209 

HALO-FIVE MICROSOFT 


LANGUAGES 595 415 

METAWINDOWS 185 115 

METALINDOWS PLUS 235 189 

METAFONTS 80 59 

METAFONTS PLUS 235 189 


SOFTSCREEN HELP 
VIEW MANAGER 
VITAMIN C 3.0 

VCSCREEN 
WINDOWS FOR C 
WINDOWS FOR DATA 
ZVIEW 

FILE MANAGEMENT 
BTRIEVE 
XTRIEVE 

WIREPORTGENERATlON 
BTRIEVEIN 
XTRIEVE/N

W/REPORT GENERATION 
CTREE 

RTREE 
CTREEIR TREE BUNDLE 
CQL 
DBClll 

WISOURCE 
DB VISTA 

WISOURCE 
DB QUERY 

WISOURCE 
FABS 
FABSPLUS 
INFORMIX 
INFORMIX 4GL 
INFORMIX SQL 
PHACT 

295 249 \ PMATE J95 125 


LIST OURS 

300 J89 

350 329 

JOO 69 


CALL CALL 

95 68 

75 59 

75 68 


300 209 

J29 99 

JOO 89 

J25 !» 

60 50 

85 65 


JOO 84 

70 49 


100 83 

80 65 


CALL CAI.I. 


ADVANCEDTRACE86 175 139 
 OTHER PRODUCTS AVAILABLE TO THE
BREAKOUT 125 99 
 BASIC PROGRAMMER INCLUDE
CODESMITH 86 145 108 
 MULTIHALO, BTRIEVE, GSS GRAPHICS,
CSPRITE 175 138 
 SCREEN SCULPTOR, STRUBAS. Bf BASIC.
CI PROBE 75 59 

CSD SOURCE DEBUGGER 75 59 
 COBOL COMPILERS/UTILITIES PERISCOPE 13.0 345 293 
 MICROSOFT COBOL 700 445

PERISCOPE 113.0 175 145 
 MICROSOFT COBOL TOOLS 350 205
PERISCOPE 11-X 3.0 145 !09 MICROSOFT SORT 195 J39PF!X 86 PLUS 395 245 
 MICRO/SPF 175 CALLXVIEW86 60 49 
 OPT-TECH SORT 149 115 


REALIA COBOL 995 785 

SCREENPLAY 175 155
February's RMICOBOL 950 639 

RM/COBOL8X 1250 895
Bundle of the Month VISUAL COBOL (MBP) 1150 IOJ5 

BTRIEVE, XTR!EVE, REPORT GENERATOR 
(fonnerly RTRIEVE) FORTRAN COMPILERS/UTILITIES
LISTS TOGETHER $635 OURS $495!!! LAHEY FORTRAN 477 CALL 


MICROSOFT FORTRAN 350 209 

RM/FORTRAN 595 389
EDITORS ACS TIMES SERIES 495 419
BRIEF 	 J95 CALL 87 SFL 	 250 225
CVUE 	 75 59 
 FOR-WINDS 90 78
WISOURCE 250 J95 FORLIB-PLUS 70 54


EDIX 	 195 155 
 GRAFMATICSORPLOTMATICS 135 119
EMACS 295 265 
 GRAFMATICSANDPLOTMATICS 240 219
EPSILON 195 J59 FORTRAN SCIENTIFICFIRSTIME (C) 295 229 
 SUBROUTINES 295 249

KEDIT 	 J25 105 
 POLYFORTRANTOOLSI J79 143
LSE 	 J25 95 
 STRINGS AND THINGS 70 54 


J99 J39 

CALL CALL 


95 89 

99 89 

99 75 

99 75 

50 45 


145 115 

J50 105 


CALL CALL 


ALSO AVAILABLE TO THE FORTRANPCNI 	 149 129 
 PROGRAMMER: PANEL. MULTIHALO,SPFIPC 	 195 149 
 BTRIEVE, ESSENTIAL GRAPHICS, FLASH UP
VEDIT 	 150 J09 WlNDOWS, GSS GRAPHICS, OPT-TECH SORT.VEDITPLUS 185 J39 

PROLOGADDITIONAL PRODUCTS ARITY PROLOG (STANDARD) 95 79
DANBRICKLIN'SDEMOPROGRAM 75 59 
 ADDIT. ARITY PRODUCTS CALL CALLFASTBACK 175 J49 CHALCEDONY PROLOG 100 89
INTERACTIVE EASYFLOIV 150 J29 TURBO PROLOG 100 79
PDISK 	 195 J29 LISP, OTHER Al, CALL FORSOURCE PRINT J39 115 
 INFORMATION, PRICING,VENTURA PUBLISHER (XEROX) 895 805 
 AVAILABILITY. 

Programmer's Paradise 

487 E. Main Street, Mt. Kisco, NY 10549 

914-332-4548 
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2101 
5101 

256x4 
256x4 

(450ns) 
1450ns)(CMOS) 

2102L-4 1024x1 1450ns)(LP) 
2112 256x4 (450ns) 
2114 
2114L-4 
2114L-2 

1024x4 
1024x4 
1024x4 

{450ns) 
1450ns)(LP) 
(200ns )(LP) 

2114L -15 1024x4 1150ns)(LP) 
TM54044-4 4096x1 (450ns) 
TMM2016-150 204Bx8 (150ns) 

I TMM2016-100 
I HM6116-4 

HM6116-3 

2048x8 
2048x8 
2048x8 

(100ns) 
1200ns)(CMOS) 
11 50ns)(CMOS) 

HM6116LP-4 2048x8 1200ns )(CMOS)(LP) 
HM6116LP-3 
HM6116LP-2 
HM6264P-15 

2048x8 
2048x8 
8192x8 

1150ns)(CMOS)(LP) 
1120ns)(CMOS)ILP) 
(1 50ns)(CMOS) 

HM6264LP-15 
HM6264LP-12 

8192x8 
8192x8 

1150ns)(CMOS)(LP) 
1120ns)(CMOS)(LP) 

LP=Low power 

DYNAMIC RAMS 

****HIBH-TECH**** 
NEC V20 UPD70108 $1195 
REPLACES 80118 TD SPEED UP IBM PC 10·401\\i 
*HIGH-SPEED ADDRESS CALCULATION 

IN HARDWARE 
* PIN COMPATIBLE WITH BOBB 
* SUPERSET OF 8088 INSTRUCTION SET 
*LOW POWER CMOS 

V20 UPD70108-8 
8MHZ V30 UPD70118-8 $19.95 
****SPOTLIGHT**** 

2708 1024x8 
2716 2048x8 
2716-1 2048x8 
TMS2532 4096x8 
2732 4096x8 
2732A 4096x8 
2732A-2 4096x8 
27C64 8192xB 
2764 8192x8 
2764-250 8192x8 
2764-200 8192x8 
MCM68766 8192x8 
27128 16384x8 
27C256 32768x8 
27256 32768x8 

sv~Single 5 Volt Supply 

(450ns) 4.95 
1450nsli5VI 3.49 
1350 ns)(5V ) 3.95 
145Dns)(5V) 5.95 
1450ns)l5VI 3 .95 
1250ns)(5V)(21V PGM) 3.95 
1200ns)l5V)(21V PGM) 4 .25 
1250ns)(5V)(CMOS) 5.95 
1460ns)(5V) 3.49 
1260ns)(5V) 3.95 

:;~g~:::~~l124 PIN) 1~~~ I 
1250ns)(5V) 4.25 

1250ns)(5V)(CMOS) 10.95 

1250ns)(5V) 7 .49 

21V PGM:Pr0gram at 21 Vott. 

rijSPECTRONICS EPROM ERASERS
UI CORPORATION, 

4,, 6-250 16384x1 (250nsf .49 
4116-200 16384x1 (200ns) .89 
4116 -150 16384x1 (150ns) .99 
4116-120 16384x1 (120ns) 1.49 
MK4332 32768x1 1200ns) 6.95 
4164-200 65536x1 (200ns)(5v) 1.19 
4164-150 65536x1 (150ns)(5v) 1.29 
4164-120 65536x1 (120ns)(5v) 1.95 
MCM6665 65536x1 (200ns)(5v) 1.95 
TMS4164 65536x1 (150ns)(5 v) 1.95 
4164-REFRESH 65536x1 1150ns)(5V)(REFRESH) 2 .95 
TMS4416 16384x4 (150ns)(5v) 4.95 
41128 -150 131072x1 1150n s)(5v) 5.95 
TMS4464-15 65536x4 1150ns )(5v) 6 .95 
41256-200 262144x1 (200ns){5v) 2.95 
41256-150 262144x1 (150ns)(5v) 2.95 

5v=Single 5 Volt Supply REFRESH=Pin 1 Refresh 

8000 8500 
1.49 
1.95 
2.95 
2 .49 

169.95 
129.00 

6.95 
9.95 
2 .49 
3.95 
7.95 

14.95 
129.95 
199.95 

8200 
8203 24.95 
8205 3.29 
8212 1 .49 
8216 1.49 
8224 2.25 
8237 4 .95 
8237·5 5.49 
8250 6 .95 
8251 1 .69 
8251A 1.89 
8253 1.89 
8253-5 1.95 
8255 1.69 
8255-5 1.89 
8259 1.95 
8259-5 2.29 
8272 4 .95 
8279 2.49 
8279-5 2.95 
8282 3.95 
8284 2.95 
8286 3 .95 
8288 4.95 

Z-80 

4.0 MHZ 
1.79 
l.89 
5.95 
5.95 
1.89 
5.95 
5.95 

?80 s 10 1i S.95 

8.0 MHZ 

1.D MHZ 
6502 2 .69 
65C02 lCMOS! 12.95 
6507 9.95 
6520 1.95 
6522 4 .95 
6526 26.95 
6532 6.95 
6545 6.95 
6551 5.95 
6561 19.95 
6581 34.95 

2.0 MHZ 
6502A 2 .95 
6520A 2 .95 
6522A 5.95 
6532A 11.95 
6545A 7 .95 
6551A 6 .95 

3.D MHZ 
65028 6 .95 

6800 
1.0 MHZ 

6800 1.95 
6802 4 .95 
6803 9.95 
6809 5.95 
6809E 5.95 
6810 1 .95 
6820 2 .95 
6821 1.95 
6840 6.95 
6843 19 .95 
6844 12.95 
6845 4 .95 
6847 11 .95 
6850 1 .95 
6883 22.95 

2.0 MHZ 
4.95 
5 .95 
6 .95 
6 .95 
3 .95 
6 .95 
2 .95 
7 .95 

6845 4.95 
68845 8.95 
6847 11 .95 
H046505SP 6 .95 
MC1372 2 .95 
8275 26.95 
7220 19.95 
CRT5027 12.95 
CRT5037 9 .95 
TMS9918A 19.95 

DISK 
CONTROLLERS 
1771 4 .95 
1791 9.95 
1793 9.95 
1795 12.95 
1797 12.95 
2791 19.95 
2793 19.95 
2797 29.95 
6843 19.95 
8272 4 .95 
UP0765 4.95 
M88876 12.95 
M88877 12 .95 
1691 6 .95 
2143 6 .95 

BIT RATE 
GENERATORS 

MC14411 9.95 
BR1941 4 .95 
4702 9.95 
COM8116 8 .95 
MM5307 4 .95 

UARTS 
AY5-1013 3 .95 
AY3-1015 4 .95 
TR1602 3 .95 
2651 4.95 
IM6402 6.95 
IM6403 9.95 
INS8250 6.95 

32.768 KHz .95 
1.0MHz 2 .95 
1.8432 2 .95 
2 .0 1.95 
2 .097152 1 .95 
2 .4576 1 .95 
3.2768 1.95 
3.579545 1 .95 
4 .0 1 .95 
4 .032 1 .95 
5.0 1.95 
5.068 8 1 .95 
6.0 1.95 
6 .144 1.95 
6.5536 1.95 
8.0 1.95 

10.0 1.95 
10.738635 1 .95 
12.0 1.95 

1.9514. 31818 
1.9515. 0 

16. 0 1.95 
17.430 1.95 

1.9518 .0 
18.4 32 1.95 
20.0 1.95 
22.1184 1.95 
24.0 1.95 
32.0 1.95 

CRYSTAL 
OSCILLATORS 
1.0MHz 5.95 
1.8432 5.95 
2 .0 5.95 
2.4576 5.95 
2.5 4 .95 
4 .0 4 .95 
5.0688 4 .95 
6 .0 4.95 
6 .144 4 .95 
8 .0 4 .95 
10.0 4.95 

4.9512.0 
12.480 4.95 
15.0 4.95 
16.0 4.95 
18.432 4 .95 
20.0 4 .95 
24.0 4 .95 

MISC. 
TMS995'1 9.95 
TMS99532 19.95 
ULN2003 .79 
3242 7.95 
3341 4.95 

74LSOO 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74L514 
74LS15 
74LS20 
74LS21 
74LS22 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS42 
74LS47 
74LS48 
74LS51 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 
74LS85 
74LS86 

I 74LS90 
74LS92 

I 74LS93 
74LS95 
74LS107 
74LS109 
74LS112 
74LS122 
74LS123 
74LS124 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 

.16 

.18 

.17 

.18 

.16 

.18 

.18 

.18 

.16 

.22 

.22 

.26 

.39 

.26 

.17 

.22 

.22 

.23 
.26 
.17 
.18 
.28 
.26 
.26 
.39 
.75 
.85 
.17 
.29 
.24 
.29 
.29 
.49 
.49 
.22 
.39 
.49 
.39 
.49 
.34 
.36 
.29 
.45 
.49 

2 .75 
.39 
.39 
.39 
.49 
.39 
.39 
.39 
.99 
.99 
.99 
.39 
.39 

1.49 
.59 
.49 

74LS165 .65 
74LS166 .95 
74LS169 .95 
74LS173 .49 
74LS174 .39 
74LS175 .39 
74LS191 .49 
74LS192 .6 9 
74LS193 .69 
74LS194 .69 
74LS195 .69 
74LS196 .59 
74LS197 .59 
74LS221 .59 
74LS240 .69 
74LS241 .69 
74LS242 .69 
74LS243 .69 
74LS244 .69 
74LS245 .79 
74LS251 .49 
74LS2S3 .49 
74LS256 1.79 
74LS257 .39 
74LS258 .49 
74LS259 1.29 
74LS260 .49 
74LS266 .39 
74LS273 .79 
74LS279 .39 
74LS280 1.98 
74LS283 .59 
74LS290 .89 
74LS293 .89 
74LS299 1.49 
74LS322 3 .95 
74LS323 2 .49 
74LS364 1.95 
74LS365 .39 
74LS367 .39 
74LS368 .39 
74LS373 .79 
74LS374 .79 
74LS375 .95 
74LS377 .79 
74LS378 1.18 
74LS390 1.19 
74LS393 .79 
74LS541 1.49 
74LS624 1.95 
74LS640 .99 
74LS645 .99 
74LS669 1. 29 
74LS670 .89 
74LS682 3.20 
74LS683 3.20 
74LS684 3.20 
74LS688 2.40 
74LS783 22.95 
81LS95 1.49 

A new family o f high speed CMOS logic featu1lng 
the speed of low power Schottk·,. :Sns typical gate 
propagation delay). combined w!th t,..e advantages of 
CMO S: very low power consumptior.. <uperior noise 
immunity, and improved output d ive. 

74HCOO 
74HC: Operate at CMO S logic levels and are ideal 

for new. a/I-CMOS designs. 
74HCOO .59 74HC148 
74HC02 .59 74HC151 
74HC04 .59 74HC154 
74HC08 .59 74HC157 
74HC10 .59 74HC158 
74HC14 .79 74HC163 
74HC20 .59 74HC175 
74HC27 .59 74HC240 
74HC30 .59 74HC244 
74HC32 .69 74HC245 
74HC51 .59 74HC257 
74HC74 .75 74HC259 

1.35 74HC27374HC85 
74HC86 .69 74HC299 
74HC93 1 .19 74HC368 
74HC107 .79 74HC373 
74HC109 .7 9 74HC374 
74HC112 .79 74HC390 
74HC125 1. 19 74HC393 
74HC132 1 .19 74HC4017 
74HC133 .69 74HC4020 
74HC138 .99 74HC4049 
74HC139 .99 74HC4050 

74HCTOO 
74HCT: 0 1rK t. drop-in replacements for LS TIL I 

and can be intermixed with 74LS in the same circuit. 
74HCT16674HCTOO .69 

74HCT02 .69 74HCT174 
74HCT04 .69 74HCT193 
74HCT08 .69 74HCT194 

.6974HCT10 74HCT240 
74HCT11 .69 74HCT241 
74HCT27 .69 74HCT244 
74HCT30 .69 74HCT245 
74HCT32 .79 74HCT257 
74HCT74 .85 74HCT259 
74HCT75 .95 74HCT273 

! 74HCT138 1 . 15 74HCT367 
74HCT139 1. 15 74HCT373 
74HCT154 2 .99 74HCT374 
74HCT157 .99 74HCT393 
74HCT158 .99 74HCT4017 
74HCT161 1.29 74HCT4040 
74HCT164 1.39 74HCT4060 

74FOO 
MC3470 
MC3480 

1.95 
8.95 

74LS157 
74LS158 

.35 

.29 
81LS96 
81LS97 

1.49 
1.49 

.79 

MC3487 2 .95 74LS160 .29 81LS98 1.49 
11C90 19.95 74LS161 .39 25LS2521 2 .80 
2513-001 UP 6.95 74LS162 .49 25LS2569 2.80 
AY5-2376 11.95 
A Y5-3600 PRO 11 .95 

74LS163 
74LS16• 

.39 

.49 
26LS31 
26LS32 

1.95 
1.95 



I 

4001 .19 14419 4 .9S 
4011 .19 14433 14.9S 
4012 . 2S 4S03 .49 
4013 .3S 4511 .69 
401S .29 4S16 .79 
4016 .29 4S18 .8S 
4017 .49 4S22 .79 
4018 .69 4S26 .79 
4020 .S9 4S27 1 .9S 
4021 .69 4S28 .79 
4024 .49 4S29 2.9S 
402S .2S 4S32 1 .9S 
4027 .39 4S38 .9S 
4028 .6S 4S41 1. 29 
403S .69 4SS3 S.79 
4040 .69 4S8S .7S 
4041 .7 S 4702 12.9S 
4042 .S9 74COO .29 
4043 .8S 74C14 .S9 
4044 .69 74C74 .S9 
404S 1.98 74C83 1.9S 
4046 .69 74C8S 1.49 
40 4 7 .69 74C9S .99 
4049 .29 74C1SO S.7S 
4 0SO .29 74C1S1 2.2S 
40S1 .6 9 74C161 .99 
40S2 .69 74C163 .99 
40S3 .69 74C164 1 .39 
40S6 2 .19 74C192 1.49 
4060 .69 74C193 1.49 
4066 .29 74C221 2 .49 
4069 .19 74C240 1 .8 9 
4076 .S9 74C244 1.89 
4077 .29 74C374 1.99 
4081 .22 74C90S 1 0.9S 
408S .79 74C911 8.9S 
4086 .89 74C917 1 2.9S 
4093 .49 74C922 4.49 
4094 2 .49 74C923 4 .9S 
14411 9 .9S 74C926 7 .9S 
14412 6 .95 80C97 .95 

7400 . 19 74147 2.49 74SOO .29 74S163 1.297402 . 19 74148 1.20 74S02 .29 74S168 3 .9S7404 . 19 741SO 1.3S 74S03 .29 745174 .79
7406 .29 74151 .SS 74S04 .2 9 74S17S .797407 .29 741S3 .SS 74SOS .29 74S188 1.9S7408 .24 7 4 1S4 1.49 74S0 8 .3S 74S189 1.9S
7410 .19 741SS .7S 74510 .29 74S19S 1.49
7411 .2S 741S7 .SS 74515 .4 9 74S196 2.49
7414 .49 741S9 1.6S 74S30 .29 745197 2 .90
7416 .2S 74161 .69 74S32 .3S 74S226 3.99
7417 .2S 74163 .69 74S37 .69 745240 1.49
7420 .19 74164 .8S 74S38 .69 745241 1.49
7423 .29 7416S .8S 74S74 .49 74S244 1.49
7430 .19 74166 1.00 74S8S .9S 74S2S7 .79
7432 .29 74175 .89 74SB6 .3S 74S2S3 .79
7438 .29 741n .7S 74S112 .so 74S2 S8 .9S
7442 .49 74178 1.1S 745124 2 .7S 74S280 1.9S
744S .69 74181 2.2S 74S138 .79 74S287 1.69
7447 .89 74182 .7S 74S140 .SS 74S288 1.69
7470 .3S 74184 2 .00 74S1S1 .79 74S299 2 .9S
7473 .34 74191 1.1S 74S1S3 .79 74S373 1.69
7474 .33 74192 .79 74S1S7 .79 745374 1.69
747S .4S 74194 .8S 7 4 S1SB .9S 745471 4 .9S
7476 .3S 74196 .79 74S161 1.29 745571 2 .9S
7483 .so 74197 .7S 
7485 .S9 74199 1.3S 
7486 .3S 74221 1.3S 
7489 2 .1S 74246 1.3S 

DAT A A CO INTERFACE7490 .39 74247 1. 2S 
7492 .so 74248 1.8S AOCOBOO 1S.SS 8T26 1.29
7493 .3S 74249 1.9S ADC0804 3 .4 9 BT28 1 .2 9
749S .SS 742S1 .7S AOC0809 4.49 8T95 .89
7497 2 .7S 7426S 1.3S ADC0816 14.9S 8T96 .89
74100 2.29 74273 1.9S ADC0817 9 .9S 8T97 .S9
74121 .29 74278 3 .11 ADC0831 8 .9S BT98 .89
74123 .49 74367 .6S DACOBOO 4.4 9 DM81 31 2.9S
74125 .4S 74368 .6S DAC0806 1 .9S OP8304 2 .29
74141 .6S 9368 3 .9S DAC0808 2.3S DS883 3 2.2S
74143 S.9S 9602 1 .SO DAC1020 8 .2S DS883S 1.99
74144 2 .9S 9637 2 .9S DAC1022 5.95 DS8836 .99
74145 .60 96S02 1.95 MC1408L8 2 .95 DS8837 1.65 

36 PI N CENTRON 1I C S INiTERSIL 
MALE 

l0CEN36 RIBBON CABLE 
CEN 36 SO LOER CUP 

FEMlU 
IOCENJ61F RIBB ON CABLE 

ICL7'06 9 _9 5 
ln71D7 12.95 
ICl.7660 2-95 
ICL.8038 4,95 
1Cf\',.7207A S..95 

TL066 .99 l.M733 .98 

T0-220 CASE 
TL071 .69 LM741 .29 
TL072 1.09 LM747 .69

780ST .49 790ST .S9 TL074 1.9S LM748 .S9
7BOBT .49 790BT .S9 TL081 .S9 MC1330 1.69
7812T .49 7912T .S9 TLOB2 .99 MC13SO 1.19
781ST .49 791ST .S9 TLOB4 1.49 MC1372 6 .9S 

LM301 .34 LM1414 1. S9
T0-3CASE LM309K 1. 2S LM14SB .49 

780SK 1.S9 790SK 1.69 I LM311 .S9 LM1488 .49 
7812K 1.39 7912K 1 .49 LM311H .89 LM1489 .49 

LM317K 3.49 LM1496 .BS 
T0-93CASE LM317T .9S LM1812 8.2S 

78LOS .49 79LOS .69 l.M318 1.49 LM1889 1.9S 
78L12 .49 79L12 1.49 l.M319 1. 2S ULN2003 .79 

LM320 aee7900 XR2206 3.9S 
OTHER VOLTAGE REGS LM322 1.9S XR2211 2 .9S 
LM323K SV 3A T0·3 4.79 LM323K 4.79 XR2240 1.9S 
LMJJBK Adj. 5A T0-3 6.9S LM324 .49 MPQ2907 1.9S 
78H12K 12V SA T0-3 8..95 LM331 3 .9S LM2917 1 .9S 

LM334 1.19 CA3046 .89 
l.M33S 1.79 CA3081 .99 
LM336 1 .7S CA3082 .99

IC SOCKETS LM337K 3 .9S CA3086 .BO 
1-99 100 < LM338K 6 .9S CA3089 1.9S 

8 PIN ST .11 .10 LM339 .S9 CA3130E .99 
14 PIN ST . 11 .09 LM340 see7800 CA3146 1.29 

I 16 PIN ST .12 . 10 LM3SOT 4 .60 CA3160 1 .19 
18 PIN ST . 1S . 13 LF3S3 .S9 MC3470 1 .9S 
20 PIN ST .18 . 1S LF3S6 .99 MC3480 8 .9S 
22 PIN ST . 1S .12 LF3S7 .99 MC3487 2.9S 
24 PIN ST .20 . 1S LM3S8 .S9 LM3900 .49 
28 PIN ST .22 .16 LM380 .89 LM3909 .98 
40 PIN ST .30 .22 LM383 1.9S LM3911 2 .2S 
64 PIN ST 1 .9S 1 .49 LM386 .89 LM3914 2.39 

ST=SOLOERTAIL LM393 .4S MC4024 3.49 
8 PIN WW .S9 .69 LM394H S.9S MC4044 3 .99 

14 PIN WVI/ .6 9 .S2 TL494 4 .20 RC4136 1. 2S 
16 PIN WW .6 9 .SB TL497 3.2S RC4SS8 .69 
18 PIN WW .99 .90 NE SSS . 29 LM13600 1.49 
20 PIN WW 1.09 .98 NESS6 .49 75107 1.49 
22 PIN WVI/ 1 .39 1.28 NESS8 1.29 7S110 1 .9S 
24 PIN WW 1 .49 1.3S NES64 1.9S 7S1SO 1 .9S 
28 PIN WW 1 .69 1 .49 LMS6S .9S 7S1S4 1.9S 
40 PIN WW 1 .99 1 .80 LMS66 1.49 7S188 1 .2S 

WW=W IREWRAP LMS67 .79 7S189 1.2S 
16 PIN Z IF 4.9S CALL NES70 2 .9S 7S4S1 .39 
24 PIN ZIF S.9S CALL NE S90 2 .SO 7S4S2 .39 
28 PIN ZIF 6 .9S CALL NES92 .98 7S4S3 .39 
40 PIN ZIF 9 .9S CALL LM710 .7S 75477 1.29 

ZIF =TEXTOOL LM723 .49 7S492 .79 
CEN36PC RT ANG LE PC IMOUNT ICM7208 l S.9S (Z ERO INSERTION FORC E) H=TO-S CAN, K=T0-3, T=T0-220 

DIP C DNNEC JORS 

I CONTACTS
DESCRIPTION ORDER BY 

B 14 16 18 20 22 24 
HIGH RELIABILITY TOOLED 

AUGATxxST .62 .79 .89 1.09 1 .29 1 .39 1.49ST IC SOCKETS 

HIGH RELIABILITY TOOLED AUGATxxWW 1 .30 1 .80 2 .10 2 .40 2 .50 2.90 3.15WW IC SOCKETS 
COMPONENT CARRIES ICC xx .49 .59 .69 .99 .99 .99 .99(DIP HEADERS) 

RIBBON CABLE 
IDPxx - . 95 .95 · -· - 1 .75DIP PLUGS (IDC) 

FOR ORDERING INSTRUCTIONS SEE 0 -SUBMINIATURE BELOW 

D-SUBMINIATURE 

DESCRIPTION ORDER BY 
CONTACTS 

9 15 19 25 37 50 

SOLDER CUP 
MALE OBxxP .82 .90 1 .25 1.25 1.80 3,48 
FEMALE DBxxS .95 1.15 1 .50 1 .50 2 .35 • .32 

RIGHT ANGLE MALE DBxxPA 1 .20 1.49 ... 1.95 2 .65 -
PC SOLDER FEMALE OBxxSR 1.25 1 .55 · 2 .00 2 .79 ... 

MALE OB u PWW 1 .69 2 .56 ·- 3.89 5.60 ·-· WIRE WRAP 
FEMALE OBxxSWW 2 .76 4 .27 · 6.84 9.95 --· 

IDC MALE IDBxxP 2 .70 2 .95 · 3 .98 5 .70 --· 
RIBBON CABLE FEMALE IDBxxS 2 .92 3 .20 -· 4 .33 6 .76 

METAL MHOODxx 1.25 1 .25 1 .30 1 .30 · ---
HOODS 

GREV HOOOxx .65 .65 · .65 .75 .95 

ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION 
MARKED ··xx·· OF THE""ORDER By··PART NUMBER LISTED. 
EXAMPLE: A 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBISPR 

MOUNTING HARDWARE $1.00 

IDC CONNECTORS 

DESCRIPTION ORDER BY 
10 20 

CONTACTS 

26 34 

SOLDER HEADER IDHxxS .82 1 .29 1.68 2 .20 

RIGHT ANGLE SOLDER HEADER IDHxxSR .85 1 .35 1 .76 2 .31 
WW HEADER IOH x xW 1 .86 2 .98 3 .8 4 4.50 

RIGHT ANGLE WW HEADER IDHxxWR 2 .05 3.28 4 .22 4 .45 

RIBBON HEADER SOCKET IDSxx .79 .9 9 1 .39 1 .59 
RIDllON HEAD ER 10Mu: 5 ..50 6 .25 7 .00 

R I D~ON EDGE CAl\0 IDE•• 1 .7 5 2.25 2.65 2 .7 5 

FOR OffOERING INSTllUCrlONS SEE O·SUBM!NIA TIJflli ASOVf 

HARD TO FIND 

"SNAPABLE" HEADERS 

SHORTING 

COL~LOCQKS 
CONTACTS 
SPACED 
AT.1" 
CENTERS ~ 

5/$1.00 

40 
2 .58 

2 .72 
5.28 
4 .80 
1 .99 

1(( 1(1 

··~ -·. -
28 •lO 

1 .6 9 2.• 9 

3 .70 5_110 ~"'~"' 

£ ~ go1 .09 1.~9 

-· 2.95 I 
r I ~ ' I 

~ 
~ - ~moon 

EC:·---·--·-·:·;·:·::::;:!3 
08375 .... ~ 

ID&J.<i 

1N751 .25 4N26 
1N759 .25 4N27 
1N4148 2511.00 4N28 
1N4004 10 / 1.00 4N33 
1N5402 .25 4N37 
KBP02 .55 MCT-2 
KBU8A .95 MCT-6 
MDA990· 2 .35 TIL- 111 
N2222 .25 2N3906 
PN2222 .10 2N4401 
2 N'l905 .50 2N4402 
2Nl907 .25 2N4403 
2N30S5 .79 2N6045 
2NlllO• .10 TIP31 

LED DISPLAYS 

FND-357(3591 
FND-500(5031 
FND-507(5101 
MAN-72 
MAN-74 
MAN-8940 
TIL-3 13 

COM CATHODE .362" 
COM CATHODE .5" 
COM ANODE . 5 " 
COM ANODE .3" 
COM CATHODE .3" 
COM CATHODE .8 " 
COM CATHODE .3" 

TIL -311 4x7 HEX W / LOGIC .270" 
HP5082-7340 4x7 HEX W / LOGIC .290" 

DIFFUSED LEDS 
JUMBO RED TP/• 
JUMBO GREEN T1 3A 
JUMBO YELLOW TPI. 
MOUNTING HOW TH4 
MINI RED T1 

SWITCHES 

1- 99 
.10 
.14 
.14 
.10 
.10 

SPOT MINI · TOGGLE ON· ON 
DPDT MINI -TOGGLE ON-ON 
DPDT MINI -TOGGLE ON- OFF-ON 
S PS T MINI -PUSHBUTTON N.O. 
SPST MINI -PUSHBUTTON N.C. 
SPST TOGGLE ON-OFF 
BCD OUTPUT 10 POSITION 6 PIN DIP 

DIP SWITCHES 

.e s ' POSITION 

.90 8 POSITION 

.90 10 POSITION 

R IBBBN CABLE 

.09 

.12 

.1i 

.09 

.09 



• SLl.PS OVER WIRE WRAP PIN S 
~IDENTI F I E S PIN NUM IJE:RS O N WRAP 

SIDE OF B OAiR 0 
• C.AN WRITE ON PLASTIC' SUC H AS IC # 
PINS P ARTli PCK. OF PRICE 

B IOWRAP 08 10 1.95 
14 IOIJllRA P 1P1 10 1.95 
1G IDWRAP 16 10 1.95 
1.e IDWRA.P 18 5 1.95 
20 IOWRA P20 5 1.9S 
22 10\VRAP 22 5 1.95 
24 IOWRA P 211 5 1.95 
:ie IOWRAP 2:8 5 1.95 
•o IOI RAP 40 5 1.95 

PLEA SE ORDER ev NUMBER OF 
PACKAG S IPC.K 0 I 

CAPACITORS 
TANTALUM 

lSV .3S .47µ1 3SV .4S 
l SV .70 1.0 3SV .4S 
lSV .BO 2.2 3SV .6S 
lSV 1.3S 4.7 3SV .BS 
3SV .40 10 JSV 1.00 

DISC 
sov .OS 6BO sov .OS 
sov .OS .ooi ,,1 sov .OS 
sov .OS .0022 sov .OS 
sov .OS .005 50V .OS 
sov .OS .01 sov .07 
sov .OS .02 50V .07 
sov .OS .OS sov .07 
sov .OS .1 12V .1 0 
sov .OS .1 sov .12 

MONOLITHIC 
50V .14 .1µ1 50V .lB 
SOV .lS .41µ 1 sov .2S 

ELECTROLYTIC 
RADIAL AXIAL 

2SV .14 1p l SOV .14 
3SV .is 10 sov . 16 
sov .lS 22 16V . i 4 
sov .lS ., SOV .20 I 
3SV . lB 100 3SV cl5 
16V .lB uo 2SV .30 
3SV .20 470 sov .50 
2SV .30 1000 16V .GO 
16V .70 2200 16V .70 
2SV 1.45 ~700 i6V 1.2S 

... O a 

' "' 
~ ~ 

"' : ill... ...,, ..... ... u .,,.... <l o 

• • 
- ~ 

,. , 
. ~ <'I •·- "''. ~ ::::l •.~ :;. 

~ · 
ID WRAP 24 

IN ASSORTED COLORS S27.50 
1ooea: s.s··. 6.o··. 6.S"'. 7.o·· 

250ea: 2.5", 4.5", 5 .0" 
500ea: 3.0.. , 3 .5", 4 .0" 

SPOOLS 
100 feet $4.30 250 feet S7.25 
500 feet 513.25 1000 feetS21 .95 

Please specify color: 
Blue, Black. Yellow or Red 

EMI FILTER 
•MANUFACTURED 

BYCORCOM 
•LOW COST 
• FITS LC-HP BELOW 
• 6AMP 1201240 VOLT 

6FOOT LINE CORDS 
LC-2 2 CONDUCTOR .39 
LC-3 3 CONDUCTOR .99 
LC-HP 3 CONDUCTOR W / STD 

FEMALE SOCKET 1.49 

MUFFIN FANS 
J.u- sn 
3.6J" SQ 
J..18" SQ 

ROTRON 
ETRI 

MASUSHITA 

14.95 
14.95 
16.9S 

WIRE WRAP PROTOTYPE CARDS 
FR-4 EPOXY GLASS LAMINATE 

WITH GOLD-PLATED EDGE-CARD FINGERS 

IBM-PR2 
IBM 

BOTH CARDS HAVE SILK SCREENED LEGENDS 
ANO INCLUDES MOUNT.ING BRACKET 

IBM -PR1 WITH +S V ANO GROUND PLANE •••• S27.95 
IBM-PR2 AS ABOVE WITH DECODING LAYOUT 529.95 

P100-1 
Pl00-2 
P100·3 
Pl00-4 

PS00-1 
PS00-3 
PS00-4 
7060·4S 

S-100 
BARE- NO FOIL PADS • , •• •• • •• • • S15.15 
HORIZONTAL BUS • •• •.•••••• ••• 521.BO 
VERTICAL BUS • •••• •• .... • • •• • 521 .BO 
SINGLE FOIL PADS PER HOLE •••••• S22.7S 

APPLE 
BARE  NO FOIL PADS ••.  - - - - - - • s is.is ' 
HORIZONTAL BUS . .. •. . .. .• •.. . S22.7S 
SINGLE FOIL PADS PER HOLE •• • ••• 521.BO 
FOR APPLE lie AUX SLOT •.. ...... 530.00 

FRAME STYLE SWITCHING POWER SUPPLIES 
TRANSFORMERS 

12-6VAC CT 
12-liV A C CT 
12.GV AC CT 
2S.2V AC CT 

25 PIND-SUB 
GENDER 

CHANGERS 
$7.95 

PS-IBM $69.95 
• FOR IBM PC -XTCOMPATIBLE 
• 13S WATTS 
• •SV @ lSA, •12V @ 4.2A 

-SV @ .SA. -12V @ .SA 
• ONE VEAR WARRANrr 

PS-IBM/ i50 

PS-IBM-150 $79.95 

DATARASE EPROM ERASER $34.95 
PS-130 

$99.95• ERASES 2 IN 10 MINUTES 
• COMPACT-NO DRAWER 
•THIN METAL SHUTTER 

PREVENTS UV LIGHT 
FROM ESCAPING 

1/4 WATT RESISTORS 
5% CARBON FILM ALL STANDARD VALUES 

FROM 1 OHM TO 10 MEG. OHM 
io PCS gne value .OS 
SO PCS same vaUe .02S 

RESISTOR NETWORKS 
SIP l:J PIN 9 RESISTOR .69 
SIP 8 PIN 7 RESISTOR .59 
DIP 16 PIN 8 RESISTOR 1.09 
DIP 16 PIN 15 RESISTOR 1.09 
DIP 14 PIN 7 RESISTOR .99 
DIP 14 PIN 13 RES,ISTOR .99 

SPECIALS ON BYPASS CAPACITORS 
.01 µf CERAMIC DISC 100/ $5.00 
.01 µf MONOLITHIC 100/ $10.00 
.1 µf CERAMIC DISC 100/ $6.50 
.1 µf MONOLITHIC 100/$12.50 

Tl ~ TERMI N AL TIE B INDING P RICE 
POINTS $ TR IP[S) POINTS P•OSYS 

100 2-95 

630 0.95 

100 12GO 17_95 

GOO 24,9S 

PS-130 
• 130 WATTS 
• SWITCH ON REAR 
• FOR USE IN OTHER IBM 

TYPE MACHINES 
• 90DAYWARRANTY 

PS-A $49.95 
• USE TO POWER APPLE TYPE 

SYSTEMS, 79.S WATTS 
• +5V @ 7A, t 12V @ 3A 

-SV @ .SA, -12V @ .SA 
• APPLE POWER CONNECTOR 

PS-1558 $34.95 
• 7S WATTS. UL APPROVED 
• •SV @ 7A, • 12V @ JA 

• i 2V @ 2S0mo. - S-V @ 300m 

BOOKS BY STEVE CIARCIA 
BIULD YOUR OWN 

ZBO COMPUTER 

CIACUIY C U.AR VO~ 1 
CIR CUIT CELI.AR VOL 2 
CIRCUIT CELLAR VOL 3 
CIR CUIT CELLAR VO L O 
CI RCLIIT C LLAR VO L 5 

S19.95 

S17.95 
$18.95 
S18.95 
S18.95 
$ 19.95 

LITHIUM BATTERY

"'"'Ii" 

MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP $14.95 
OVER BOO PAGES OF DATA SHEETS 
ON THE MOST COMMONLY USED 
ICs. INCLUDES TTL, CMOS, 74LSOO, 
MEMORY. CPUs, MPU SUPPORT. 
ANO MUCH MORE! 

NEW EDITION! 
1986 

IC MASTER 



• 3.5" ADO-ON DISK DRIVE 
• 100% MACINTOSH COMPATABLE 
• DOUBLE SIOED BOOK BYTE STORAGE 
• HIGH RELIABILITY DRIVE 

HAS AUTO-EJECT MECHANISM 
• FULL ONE VEAR WARRANTY 

• 100% APPLE lie COMPATIBLE, 

~~~rl ~iraL~o<JobNi r~l~HIELDED 
CONNECTOR 

• FAST. RELIABLE SLIMLINE DIRECT 
DRIVE 

•SIX MONTH WARRANTY 

DISK DRIVE ACCESSORIES 
FOO CONTROLLER CARD $49.95 
lie ADAPTOR CABLE S19.95 

ADAPTS STANDARD APPLE DRIVES 
FOR USE WITH APPLE lie 

CASE WITH KEYBOARD 
FOR APPLE TYPE MOTHERBOARD 

IBM-PC 
IBM·AT 
APPLE II 
APPLE lie 
MULTIBUS 

$45.00 
$68.00 
$45.00 

• DUPLICATE OR BURN ANY 
STANDARD27xx SERIES EPROM 

• EASY TO USE MENU-DRIVEN 
SOFTWARE IS INCLUDED 

• ~1)~~2s,~~~~~~<J;~ ~ii~Wfa 
• HIGH SPEED WRITE ALGORITHM 
• LED INDICATORS FOR ACTIVITY 
• NO EXTERNAL POWER SUPPLY 

NEEDED 
•ONE YEAR WARRANTY 

l&K RAMCARD $39.95 

• FULL lWO VEAR WARRANTY 
• EXPAND YOUR 4BK APPLE TO 

64K 
• USE IN PLACE OF APPLE 

LANGUAGE CARD 

BAHE PC CARD W/INSTHUCTIONS $9.95 

IC TEST CARD $99.95 

• QUICKLVTESTS MANY COMMON 
ICs 

•DISPLAYS PASS OR FAIL 
• ONE VEAR WARRANTY 
•TESTS: 4000 SERIES CMOS, 

74HC SERIES CMOS, 
7400, 74LS, 741, 74H & 74S 

$49.95 
FOR APPLE OR IBM 

INCWDliS ASCII PRQ,fz SOl"l'WAllE 

• FCC APPROVED 
• BELLSVSTEMS103 COMPATIBLE 
•INCLUDES AC ADAPTOR 
•AUTO-DIAL 
• DIRECT CONNECT 

CABLE FOR APPLE lie 

FOR ATAR I 4 ()0, 800. 2600, 
V IC 20/ 64 A/110 A PP E llo 

OISKFILE 

6 FOOT, 10010 SHIELDED, MEETS FCC 
IBM PARALLEL PRINTER CABLE 9.95 
CENTRONICS MALE TO FEMALE 15.95 
CENTRONICS MALE TO MALE 14.95 
MODEM CABLE FOR IBM 7.95 
RS232 SERIAL MALE TO FEMALE 9.95 
RS232 SERIAL MALE TO MALE 9.95 
KEYBOARD EXTENSION (COILED) 7 .95 
APPLE II JOYSTICK EXTENSION 4.95 

C. ITOH HITEMAN II PRINTER 

• 160 CPS DRAFT MODE, 32CPS NLQ MODE 
* 9 x 9 DOT MATRIX 
*SUPPORTS EPSON/IBM GRAPHICS 
•FRICTION AND TRACTOR FEEDS 
*'VARIABLE LINE SPACING AND PITCH 

$219.95 
IBM PRINTER CABLE $9.95 
REPLICEMENTRIBBDN CIRTRIDBE $7.95 

NASHUA DISKETTES DEALS 
5%'' SOFT SECTOR 

OS/DD WITH HUB RINGS 

$990 69Cea 59Cea 
BOK OF 1D BULK QTY 50 BULK on 250 

NASHUA DISKETrES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 

AND RECORDED AMPLITUDE OF ANY 
OISKETI'ES TESTED ACCORDING TO 

" COMPARING FLOPPY DISKS". BYTE 9 / B4 

DISKETTES 
NASHUA 51/4" 

OS/ DD SOFT 
OS/ QUAD SOFT 
OS/HO FOR AT 

NASHUA 8" 
SS/ DD SOFT 
OS/DO SOFT 

NASHUA 3.5" 

$9.90 
$19.95 
$24.95 

$27.95 
$34.95 

3.5" SS/DD FOR MAC $24.95 

VERBATIM 51/4" 
SS/DD SOFT $16.95 

WNID2D OS/ DO SOFT 8 17..95 
V""'0110D SSf OD 10 S~CTOR HARO 819.9S 

BUILD STEVE CIARCIA'S 

INTELLIGENT 
EPROM PROGRAMMER 

AS SEEN IN BYTE, OCT.86 

• STAND-ALONE OR RS-232 SERIAL 
OPERATION 

•MENU SELECTABLE EPROM TYPES
NO CONFIGURATION JUMPERS 

• PROGRAMS ALL 5V 27XXX EPROMS 
FROM 2716 TO 27512 

• READ, COPY OR VERIFY EPROM 
• UPLOAD/DOWNLOAD INTEL 

HEX FILES 
• PROGRAMMER DRIVER USER 

MODIFIABLE 

ONLY $199 
KIT INCLUDES PCB AND ALL 

COMPONENTS EXCEPT CASE AND 
POWER SUPPLY 

51/4" FLOPPY DISK DRIVES 
TEAC FD-66B 'h HT OS/ DO (FOR IBM) 
TEAC FD-55F 1h HT OS/ QUAD (FOR IBM) &124.95 
TEAC FD-660FV \0 HT OS/HO (FOR IBM Al) S154.95 
TANDON TM100-2 DS/OO(FORIBMJ 8119.00 
TANDONTM50-21hHTDS/DO{FOAIBM) 879.95 
MPl·B52 OS/00 (FOR IBMI S79.95 

8" FLOPPY DISK DRIVES 
FD.100-8 SS/DD(SA/801 EOUM 
FD 200-B OS/00 ISA/851 R EOUM 

DISK DRIVE ACCESSORIES 
TEAC SPECIFICATION MANUAL 
TEAC MAINTENANCE MANUAL 
% HT MOUNTING HAROWARE 
MOUNTING RAILS FOR IBM AT 
"V" POWER CABLE FOR 5114' FODs 
51.4" FOO POWER CONNECTORS 

CIB-2SVB VERTICAL $209.95 
DUAL SLIMLINE 8"CABINETW/POWER SUPPLY 

CIB·2FHB HOAJZINTAL $219.95 
DUAL FULL HT 8" CABINET WI POWEA SUPPLY 

CAB-1FH5 

TEST EQUIPMENT FROM JDR INSTRUMENTS 
DIGITAL MULTIMETER PEN DPM-1000 $54.95 
AUTO RANGING, POLARITY AND DECIMAL! 
• LARGE 3.5 DIGIT 

DISPLAY 
•DATA HOLD SWITCH 

FREEZES READING 
• FAST. AUDIBLE CON

TINUITY TEST 
•LOW BATTERY 

INDICATOR 
• OVERLOAD PROTEC

TION 



• 4 .77 OR 8 MHz OPERATION WITH 8088-2 
AND OPTIONAL 8087-2 CO-PROCESSOR 

• 	DYNAMICALLY ADJUSTS SPEED DURING 
DISKETTE OPERATION FOR MAXIMUM 
THROUGHPUT AND RELIABILITY 

• CHOICE OF NORMAL I TURBO MODE OR 
SOFlWARE SELECT PROCESSOR SPEED 

STANDARD 4.77 MHZ $109.95 
JDR PART#: MCT-XTMB 

• 8088 CPU, OPTIONAL 8087 CO-PROCESSOR 
• 8 EXPANSION SLOTS 
•OK RAM INSTALLED, EXPANDABLE TO 

640K ON-BOARD MEMORY 
• ALL ICsSOCKETED-HIGHESTQUALITY PCB .Yj~~~~~~~~~!!!Gi
•ACCEPTS 2764 OR 27128 ROMS " 

IBM COMPATIBLE INTERFACE CARDS 
ALL WITH A ONE YEAR WARRANTY 

MULTl 1/0 FLOPPY CARD 	 $89.95 
PERFECT FOR THE 64/JK MOTHERBOARD 

* 2 DRIVE FLOPPY DISK CONTROLLER 
• 1 RS232SERIAL PORT: OPTIONAL2nd 

SERIAL PORT 
*PARALLEL PRINTER PORT 
*GAME PORT 
* CLOCK/ CALENDAR 
*SOFTWARE: CLOCK UTILITIES, 

RAMDISK, SPOOLER 
OPTIONAL SERIAL PORT $15.95 

MULTIFUNCTION CARD 	 $84.95 
ALL THE FEATURES OF AST'S 6 PACK PLUS AT HALF THE PRICE 

• CLOCK/ CALENDAR 
* 0 -384K RAM 
* SERIAL PORT 
* PARALLEL PORT 
•GAME PORT 
* SOFlWARE INCLUDED 

PRINTER CABLE $9.95 
64K RAM UPGRADE 9/$11.61 

$69.95 
* 4 VIDEO INTERFACES: RGB, 

COMPOSITE COLOR, HI-RES 
COMPOSITE MONOCHROME, 
CONNECTOR FOR RF MODULATOR 

* COLOR GRAPHICS MODE: 320 x 200 
* MONO GRAPHICS MODE: 640 x 200 
* LIGHT PEN INTERFACE 

MONOCHROME ADAPTOR 	 $49.95 

ANOTHER FANTAST/C VALUE FROM JORI 

* IBM COMPATIBLE ITL OUTPUT * 720 x 350 PIXEL DIPLAY 
PLEASE NOTE: THIS CARD WILL NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 

PARALLEL PORT 

FLOPPY DISK DRIVE ADAPTOR $34.95 
*INTERFACES UP TO 4 STANDARD 

FDDs TO IBM PC OR COMPATIBLES 
• 	INCLUDES CABLE FOR TWO 

INTERNAL DRIVES 
*STANDARD DB37 FOR EXTERNAL 

DRIVES 
* 	RUNS QUAD DENSITY DRIVES 

WHEN USED WITH JFORMAT 

HITACHI 
ROB MONITOR 

AIOOH r0'20 
• M ADE FOR ERICSSON • IBM COMPATIBLE TTL INPUT • IBM COMPATIBLE TI L INPUT 

BY HI TACHI • 12" N ON -GLARE AMBER. • 1 2" NON-GL ARE S CREEN 
• DIGITALRGB-IBM COMPATIBLE LOW DISTORTION SCREEN • VERY HIGH RESOLUTION: 
• 12" SCREEN • RESOLUTION: 720H x 350V 1100 LINES (CENTER I 
• RESOLUTION: 640H x 200 V • ATT"RACTIVE CASE WITH • 25 MHz BANDW IDTH 
• .3Bmm DOT PITCH SWIVEL BASE * CABLE FOR IBM PC INCLUDED 
• CABLE FOR IBM PC INCLUDED • ONE YEAR WARRA NTY AMBER OR BREEK lVllllBLE 

$289.95 $119.95 $99.95 

ATTRACTIVE TILT I SWIVELMONITOR STAND s12e5 

HALF HEIGHT HARD DISK SYSTEMS 
Includes half height hard disk drive, hard disk drive controller, cables 
and instructions. All drives are pre-tested and are backed with a full 
one year warranty. 

, 10 MEDA BYTE HOD MMI 212 
' 20 MEDA BYTE HOD SEAOATE 81·225 

IBM STY:LE 
COMPUTER CASE 

AN ATTRACTIVE STEEL CASE WlTH 
A HINGED LID FITS THE POPULA R PC/ XT 

COMPATIBLE MOTHERBOARDS 

* 	SWITCH CUT-OUT ON SIDE FOR PC/ XT 
STYLE POWER SUPPLY 

* CUT-OUT FOR 8 EXPANSION SLOTS 
* ALL HARDWARE INCLUDED 

$39.95 
IBM1 COMPATIBLE KEYBOARDS 

MCT-5150 
• "'5 150" STYLE Kli"VBOARO 
• F'ULLV ISM COMPATIBLE 
• LEO Sl"ATUS INDICATORS FOR CAPS & 

NUMBEn LOCK 
• 	LARGE. EASV 1"0 REACH SH IFT & 

AEl"\IRN KEYS 
• 63 KEY TYPEWR ITER LAVOUT 

MCT·51 51 
• REPLACEM ENT FOR KEYTllONICS 

KB ·S15i 1111 

• SEPARAfE CURSOR & NUMEIUC KEY PAO 
• CAPS LOCK & NUMSEA LOCK 

IN OI CATOJl.S 
•IMPROVED KEYBOARD LAYOUT 

• IBM A T STYlE UWOUT 
•	 SOFTWARE AUTOS NSE FOR XT OR AT 

COM!'A.TIBlES 
• EXTf~A LARGE Slilf'f & RETURN KJ;VS 
• L£0 INDICATORS FOR SCAOU. CAPS & 

NUMBER LOCK 

·:.,;::;:::;;;.,;;::;::::;iiiiiiiiiiiiiiiiiiiiiiiiimiiiir.J • AUTO REPEATFEATUAE 


' IBM ENHANCED STYLE LAYOUT 
• 	SOFTWAR E AUTOSENSE FOA XT OR AT 

COM PATlllLES 
• 12 FUNCTION l<l;YS 
• EXTRA 1.ARGE SHIFT & RETURN KEYS 
• l.£0 INDICATORS FOR SCROLL CA"S & 

NUM 9Ell l.OCK 
• AL!TO REPEAT FEATI.JRE 
• SEl'AAATE CURSOR PAD 

© COPYRIGHT 1986 JDR MICRODEVICES 



INCLUDES PC TALK Ill COMMUNICATIONS SOFTWARE! 

*AUTO-DIAL/ANSWER/REDIAL ON BUSY 
*TOUCH TONE OR PULSE DIAL 
*POWER-UP SELF TEST. BUILT-IN SPEAKER 
*HAYES COMPATIBLE "AT" COMMAND SET 
*BELL 103, 212A, CCITTV22 AND V22BIS COMPATIBLE, 

FULL OR HALF DUPLEX, FOR OPERATION AT 0-300. 
1200 OR 2400 BITS/ SEC. 

*SELECTABLE AS COM1 OR COM2 FROM AN EXTERNAL SWITCH 
* ONE YEAR WARRANTY 

ENHANCED IRIPHICS ADAPTOR 

100% IBM COMPATIBLE-PASSES IBM EGA DIAGNOSTICS 

*COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND 
MONOCHROME ADAPTOR 

* DISPLAVS 16 COLORS OUT OF 64 COLORS 
*COMES WITH 256K OF VIDEO RAM ONLY 
* 	DUAL SCANNING FREQUENCIES 

WORKS WITH STANDARD OR 
EGA TYPE RGB MONITORS $199.95 

* LIGHT PEN INTERFACE 

EGA MONITOR 
FULL ONE YEAR WARRANTY 

*EGA AND CGA COMPATIBLE 
* SCANNING FREQUENCIES: 

15.75 KHz/ 21.85 KHz 
* 	14" BLACK MATRIX, 


NON-GLARE SCREEN 

* 	RESOLUTION: 


640 x 200 I 640 x 350 

* .31 DOT, 25MHz 
* 16 COLORS OUT OF 64 

$479.95 

20MB 

HARD DISK 


SYSTEM 

INCLUDES HARD DISK CONTROLLER, CABLES 
AND INSTRUCTIONS. ALL DRIVES ARE PRE
TESTED AND COME WITH A 1 YEAR WARRANTY. 

$36995 

AT MULTIFUNCTION CARD 

ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 

*SHIPPED WITH ZERO KRAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD. UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

* USES 64K OR 256K DYNAMIC RAMS 
* PARALLEL PORT & GAME PORT 
* SERIAL PORT 
* OPTIONAL SECOND SERIAL PORT 

PIBBYBICK MEMORY CAID 1110 MEMOllY llllTILLEDI $49.95 

FOR IBM PCIXT/AT AND COMPATIBLES 

*PROGRAMS 27xxx SERIES EPROMS UP TO 27512 
*MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 
* AUTOMATICALLV SETS PROGRAMMING VOLTAGE 
*LOADS AND SAVES EPROM BUFFER TO DISK 
*READ, WRITE, COPY, VERIFY OR CHECK BLANK 
*DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM ----- 
*SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 
*INTERNAL CARD WITH EXTERNAL CABLE FOR A ZIF SOCKET 



BOMB 


YOU CHOOSE THE BEST ARTICLE EACH MONTH 
BYTE's ongoing monitor box (BOMB) lets you rate each article you've read 
in BYTE as excellent, good, fair, or poor. Each month, you can mail in 
the BOMB card found at the back of the issue. We tally your votes, total 
the points, and the two top-rated nonstaff authors are awarded $100 and $50, 

ARTICLE# PAGE ARTICLE 	 AUTHOR(S) 

1 9 Microbytes .................. staff 
2 29 What's New.......... . ...... staff 
3 52 Ask BYTE/Circuit Cellar 

Feedback . .. ......... .... . . . . Ciarcia 
4 67 Book Reviews ................ Wittman, 

Price, Olson 
S 85 Workstations ................. Weston, 

Stewart 
6 IOI 	 Ciarcia's Circuit Cellar: 

Build an Infrared Remote 
Controller ................... Ciarcia 

7 114 	 Programming Project: Illinois 
Functional Programming: 
A Tutorial. .................. Robison 

8 129 Build Your Own 256K Amiga 
Expansion RAM .............. Retter, 

Morelli 
9 135 	 Programming Insight: 

Calculating the Area of An 
Irregular Shape .............. Stolk, 

Ettershank 
IO 137 Programming Insight: Another 

Approach to Data Compression. Sciamanda 
II 149 Using Computers for 

Instruction .................. Becker 
U 165 The Difference in Higher 

Education .. .. ....... . ..... .. Osgood 

respectively. An additional $50 award for quality goes to the nonstaff author 
with the best average score (total points divided by the number of voters). 
If you prefer, you can use BIX as your method of voting. We welcome your 
participation. 

ARTICLE# PAGE ARTICLE 	 AUTHOR(S) 

13 183 The Quiet Revolution .........Meeks 

14 193 A Hard Look at Educational 

Software .................... Naiman 

IS 201 The Potential for Interactive 

Technology .................. Bork 

16 215 The ALR Access 386 and the 

Compaq Deskpro 386 ......... Wszola, 

Franklin 

17 221 Four Portable Computers .. .... Unger 
18 231 The Atari 1040ST ............. Menconi 

19 239 Four Ink-Jet Printers ...... . .. Swearengin 
20 247 Microsoft QuickBASIC 2.0 .. ... Dykstra 
21 255 Forecast Master .... . ......... Rosen 

22 256 Public Domain Software for 

the Amiga ... ...... . . ..... ...Block 
23 267 Computing at Chaos Manor: 

A Confederation of Hackers ... Pournelle 
24 287 BYTE U.K.: 

And More Clones ............. Pountain 

25 295 Applications Only: Miscellany .. Shapiro 
26 303 According to Webster: 

Journeys ..................... Webster 

27 319 Mathematical Recreations: 

A Ternary State of Affairs ..... Kurosaka 
28 331 Best of BIX ............. .... . B!Xen 


BOMB RESULTS 
November's Representation wins $50. Third place is awarded to John D. Unger for his review 
Paul Walton wins $100 for his article on "The State of Soviet Micro of "Three IBM Clones." The $50 prize for quality goes to Paul 
electronics," which placed first in November. In second is "Memory Walton for his treatise on the Soviet computer culture. 
Management Units for 68000 Architectures" by Gregg Zehr, who Congratulations. 

COMING UP IN BYTE 

Theme: 

So you thought image processing had to be either 

mainframe-oriented or amateurish? Take a look at some of 

this. The Mona Lisa is being restored through the use of a 

personal computer, and microcomputers are imaging stars 

that can't be seen with even the most powerful telescopes. 


Features: 

We have on hand a feature on Turbo BASIC, a piece on 

memory-resident C programs, and programming insights on 

teaching old screens new tricks and building a random

number generator. 


Special 68000 Series: 

Following this month's Amiga project, we have a hardware 

project for the Atari 520ST. 


Reviews: 
Reviews available include a trio of inexpensive IBM PC AT 
clones, four laser printers, four optical readers, languages 
for artificial intelligence program development, Concurrent 
PC-DOS, and an operating system toolbox. We've also got 
an in-depth look at a three-dimensional CAD package. 

Circuit Cellar: 
Have you seen those commercials lately where this terrific 
television set has a remote-control unit that will also take 
care of the VCR and the stereo-no matter who makes 
them? Steve Ciarcia is going to show you how to build one 
of those little hand-held controllers, so you won't have to go 
out and buy a new TV just to get one. 
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COMPANY INDEX 


Companies listed in left-hand column are referenced in sections/articles 
beginning on pages as numbered in right-hand column. 

COMPANY PAGE 
ABACUS SOFTWARE . ... . ...... . . ... . . 29 

ADDISON-WESLEY INC. . . .. . ........ 295 

ADVANCED LOGIC RESEARCH INC. .. 215 

AICOM CORP. . . . . . . . . . . . . . . . . . . .. 29 

ALLAN BONADIO ASSOCIATES ...... 303 

AMERICAN ELECTRONICS 


ASSOCIATION ........ . .. ... ... .. .... 9 

AMSTRAD . . .. . ... . ... ... ... . . . . .. .. 287 

ANSCO PUBLICATIONS ........ . . .... 303 

ANTIC SOFTWARE ......... . . . . . .... 267 

APEX RESOURCES .... ... ... .. .. .. .. 267 

APOLLO COMPUTER INC. ........ . ... 85 

APPLE COMPUTER INC. .. . . . .. 9, 85, 165, 


231, 267, 295, 303 

APPLIED BIOTECHNOLOGY 


LABORATORY. . . . . . . . . . . . . . . . . . ... 9 

APRICOT COMPUTERS . .. . . .. .. . .... 287 

ASHTON-TATE . . . . . . . . . . . . . . . . . . . ... 9 

AST RESEARCH INC. .. . ... . . . .. . . . ... 29 

AT&T INFORMATION SYSTEMS INC. . . . 85 

ATARI CORP.. .. ........ . ... 231, 267, 303 

AURA . . .. ... .. ..... . ....... .. .. ... 255 


BABY BLUE COMPUTER SYSTEMS .... 29 

BERING INDUSTRIES . ................ 29 

BOLT BERANEK AND NEWMAN ..... 165 

BONDWELL INC ........ . ............ 221 

BORLAND INTERNATIONAL ........ 9, 29 

BRODERBUND SOFTWARE INC. . .. 29, 267 

BROOKS/COLE PUBLISHING CO...... 303 


C LTD...... .. .. . ... . ......... . . . . . 29 

CADMUS COMPUTER SYSTEMS ..... . 165 

CANON USA .. . . . .. . ...... . ... . .. . ... 29 

CEIT SYSTEMS . . .. . ....... . . . .. . .. .. . 9 

COMMODORE BUSINESS 


MACHINES . .... . ... . . ... . 129, 267, 303 

COMPAQ COMPUTER CORP.... . .... .215 

CONSULAIR CORP . .... . .. . .. . . . . . . . . 303 

CORDATA . . . .. .... . ... . .... . . ... .. 9, 29 

CRAY RESEARCH .. . .. . .. . ........ . ... 9 

CREATIVE SOLUTIONS INC .. . . . . . ... 303 

CYBORG CORP . . . . . . . . . . . . . .... 29 


DATA FLOW IMAGING INC. . . . . . 29 

DATA TRANSLATION INC. .... • ....... 29 

DATAPAK SOFTWARE INC. ............ 29 

DATAVUE CORP................ . .... 29 

DAYBREAK TECHNOLOGIES INC ...... 29 

DICONIX lNC. . . . . . . . . . .. 239 

DIGITAL ELECTRONICS CORP . ..... 9, 29 

DIGITAL RESEARCH INC. . . . .. 287 

DR. HANN JOU ... .. . . ....... . ...... 303 


ELECTRONIC ARTS. . . . . . . . . . .. 267 

ELECTRONIC INFORMATION 


TECHNOLOGY INC. ..... . . . ........ 29 


COMPANY PAGE 
ELECTRONIC MUSICIAN MAGAZINE .. 303 

EPOCH INTERNATIONAL .... . .. . ..... 29 

EPSON AMERICA . . ............ .. .... 29 

EXPERTELLIGENCE .................. 29 

EZWARE CORP.... . ...... .. ....... . . . 29 


FIREBIRD LICENSEES INC. .... .. .... 267 

FLYING MOOSE SYSTEMS & 


GRAPHICS CO. LTD................. 29 

FUTURE INTERNATIONAL INC. .. ... . . 29 


H.A. L LABS . . . . .... . .. . . . . . .. . • ... . 303 

HANSEN INSTRUMENTS ...... . . ...... 29 

HEIZER SOFTWARE .. .. . . . ....... . . . 295 

HEWLETT-PACKARD ....... . .... . ..... 9 

HITACHI. . . . . . . . . . . . . . . . . . ... . . 9, 129 

HOLLINGSWORTH BUSINESS 


SERVICES... . . . ............... 29 


IBM CORP..... 9, 85, 137, 165, 221, 267, 287 

IMAGEN CORP. . . . . . . . . . . . . . . . . . ..... 9 

INTEL .. . ... . .. . .. . ... . ......... . ... 85 

INTELLIGENT GRAPHICS CORP . . .. . .. 29 

INVENTION SOFTWARE CORP . .. . .... 303 

IRWIN MAGNETIC SYSTEMS ...... . .. 215 


JAMECO ELECTRONICS. . ... 129 


KEYBOARD MAGAZINE. . . . . . . ... 303 

KINKO'S ACADEMIC COURSEWARE 


EXCHANGE ........ . .............. 165 

KURZWEIL MUSIC SYSTEMS INC. . . . . . 9 

KYOCERA UNISON INC. ............ . . 29 


LEVCO . . . .... . ...... . . .. . . ... . ..... . . 9 

LIFETREE SOFTWARE INC. .... . . . ... 295 


MACNEAL-SCHWENDLER CORP .. . . ... 29 

MEAD DATA CENTRAL. ...... . ........ 9 

MEGAMAX INC.................... . 303 

MICRO MAINFRAME ... .. .. . . ....... .29 

MICRO-LINK CORP..... . ..... 29 

MICROMINT INC.. . . . . . . ........... IOI 

MICROPROCESSORS UNLIMITED INC.129 

MICROSOFT CORP . ...... . . .. 85, 137, 215, 


221, 247, 287 

MICROTEK LAB INC... . . . . .. . . . . . 29 

MINDSCAPE INC.. .. ... . ..... 295 

MITSUBISHI INTERNATIONAL CORP . . . 29 

MONOGRAM SOFTWARE INC. ........ 29 

MillOROLA INC. . . . . .. . . . . . . .. 29, 85, 101 

MULTITECH ELECTRONICS INC. .. . . . . 29 


NATIONAL ASSOCIATION OF DESKTOP 

PUBLISHERS ....... . .. . . . . .... .. . . .. 9 


NATIONAL SHORTHAND REPORTERS 

ASSOCIATION ....................... 9 


NEW DIRECTIONS SOFTWARE .. . .... 295 

NEW MICRO INC ... . ................. 29 


COMPANY PAGE 
OAK RIDGE NATIONAL LABORATORY .. 9 

OKIDATA CORP..... . .. . . . .... 267 

OLIVETTI CORP............ .• ....... 287 


PHAR LAP SOFTWARE . ..... . ..... . .. 215 

PHOENIX ASSOCIATES .. . ............ 85 

PIM PUBLICATIONS INC ............. 255 

PRINCETON GRAPHIC SYSTEMS .. . ... 29 

PROSOFT . . . . ......... . ...... 267 


QMS INC. .... . ......... . . ........ . . 295 

QUADRAM CORP ........... . .. .. 239, 287 

QUARTERDECK OFFICE SYSTEMS .... 215 

QUICKVIEW SYSTEMS: . ... . . . . ... 9, 267 


RADIX ASSOCIATES .......... . ....... 29 

REALITY TECHNOLOGIES ...........29 


SAN DIEGO SUPERCOMPUTER 

CENTER . ... . . .. .. . .. .. .. ... . . 9 


SCIENTIFIC SYSTEMS. . . . . . . . .. 255 

SEIKOSHA CO. LTD. . . .. . ... .. . ..... .29 

SIDE EFFECTS INC. .. . ............... 29 

SIGNETICS .... .. . . .... . . . . . .. ... .. .. . 9 

SILICON BEACH SOFTWARE INC. .... 295 

SPEECH SYSTEMS .................... 9 

STONE & ASSOCIATES . ... . . . . ... . . .. 29 

SUN GRADE INC. .. . ..... . .. . ........ 29 

SUN MICROSYSTEMS INC. . .. ..... 85, 165 

SUNBURST COMMUNICATIONS INC. . . 29 

SUNRISE SOFTWARE INC. ... . ... . .... 29 

SUPRA CORP............. . ..... . .... 231 

SYMANTEC . . . . . ....... . . . .. . ...... 267 

SYMMETRY CORP........ . ..... . .... 295 


T&W SYSTEMS INC. .... . ........ . .... 29 

TANDON CORP ....................... 29 

TANDY CORP .. . ..... .. . . . . ...... IOI, 129 

TEKTRONIX INC. . . . . . . . . . . . . . . . . . 239 

TML SYSTEMS .... . .... . ...... . ..... 303 

TOSHIBA AMERICA INC. . . . . .. . ...... 221 


U.S. VIDEO .. . . . . . ... . ..... . . .. . . .... 29 


VAMCO . ... . ..... . .. . ... . .. . . ... . . .. 29 

VENTURA SOFTWARE ........ . ........ 9 


WESTERN D !GIT AL CORP.. . . .. ...... 215 

WORDPERFECT CORP . . .. . .. .. . .. . . . 267 


XCRIBE CORP .... . ... . . ... . . . ......... 9 

XEROX CORP, ......... . .. .. . .... 85, 239 

XYQUEST INC. ... . ........ ... .... 85, 215 


ZENITH DATA SYSTEMS .... . .... 221, 137 
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Subscription Problems? 


We want to helpl 


If you have a problem with your BYTE 
subscription, write us with the details. 
We'll do our best to set it right. But we 

must have the name, address, and zip of 
the subscription (new and old address, ii 
it's a change of address). If the problem 
involves a payment, be sure to include 
copies of the credit card statement, or 

front and back of cancelled checks. 
Include a ''business hours" phone 

number ii possible. 

~'1TE 

Subscriber Service 


P.O. Box 328 

Hancock, NH 03449 


BYTE ADVERTISING SALES STAFF: 

Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel (603} 924-9281 

NEW ENGLAND SOUTHEAST SOUTH PACIFIC WEST COAST SURPLUS 
ME, NH, VT, MA, RI, NC. SC. GA, FL, AL, TN SOUTHERN CA, AZ, NM, LAS VEGAS AND RETAIL ACCOUNTS 
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Inquiry No. !"age No. 

2 2500 AD SOFTWARE. . ..... 75 

3 ABSOFT. . . . . . . . . . . . . . . 332 
4 ACS IMPORTERS ......... . .. . . 363 

5 ADDMASTER CORP. . . . . . 365 
6 ADVANCED DIGITAL ........... 28 
7 ADVANCED DIGITAL. . 28 

8 ADV. INTELLIGENCE TECH .... 379 
9 AICON SYSTEMS . .......... . .152 

IO ALF PRODUCTS . ..•..... , . , .. .356 
11 ALPHA PRODUCTS CO .. .. ,, . . . 302 

U ALPS AMERICA ............ !26,U7 

13 ALPS AMERICA ........... . U6,U7 

14 AMAZING THINGS. . 23 

15 AMDEK CORP. . . 45 
21 AMERICAN RESEARCH . . ..... 304 

22 AMERICAN RESEARCH . . . 304 

345 AMERICAN SEMICONDUCTOR 356 

23 AMERICAN SMALL BUSN. COMP.117 
24 AMPRO COMPUTERS INC. . . . 309 
25 APPARAT. ... 332 
27 APPRO-TECH INC .. 356 

28 APROTEK ........ 357 

29 ARITY CORPORATION . 

• AST RESEARCH . 
32 A Tl TECHNOLOGIES .. 

33 A TRON CORP ... 

34 ATRONICS. 

35 AVOCET SYSTEMS INC. . 

36 B&B ELECTRONICS 

• B&C MICROSYSTEMS . 

• B&C MICROSYSTEMS . . . . 
37 BARRINGTON SYSTEMS . 
38 BAY EXPRESS. . . . 

. . . 178 

.. 14,15 

.. 251 
...... 60 

. ... 323 

. 299 

.. 356 

. .... 332 

357 
. . . 25 

.142 

39 BAY TECHNICAL ASSOC. ...... 260 
41 BORLAND INT'L . . . . Cll,1 

42 BORLAND INT'L . . ...... Cll,1 

43 BP MICROSYSTEMS ........... 365 

44 BUSINESS TOOLS . .• , . , , . . ... 277 

• BUYER'S MART . , ... , . , .. 345-352 

•BYTE BITS... .. ....... ... .380 
450 BYTE INFO EXCHANGE (BIX) .. 306 

• BYTE INFO EXCHANGE (BIX) .. 313 
• BYTE SUB.MESSAGE. .313 

• BYTE SUB.SERVICE ........... 390 


• BYTE SUB.SERVICES . . 3U 
46 BYTEK COMPUTER CORP .. , , • 336 

• C WARE/DESMET C. . . 68 

47 C.O.M.B. ..... . .355 

48 CAD SOFTWARE . 74 
• CALIFORNIA DIGITAL .. . . 366,367 

49 CAPITAL EQUIPMENT. . .... 274 

50 CARINT . . 368 

51 CENTRAL COMPUTER PRODS .. 357 

52 CITIZEN AMERICA. .321 

53 CLONE FACTORY . ''' 278 . 
54 CLUB AT .. . ........ . " ... .. 271 
55 COGITATE. .357 

56 COGITATE. .... 357 
58 COMPUD-\TA TRANSLATORS INC.365 

• COMPUPRO. . . . . . . . ... 164 
59 COMPUSAVE . . , . .............. 353 

60 COMPUSERVE ................ 220 

62 COMPUTER CLASSIFIEDS .... . 179 

• COMPUTER CONTINUUM . . 370 
63 COMPUTER DIRECT. .311 
64 COMPUTER EDITYPE SYSTEMS 378 
65 COMPUTER FRIENDS . , , , , , , . . 198 

66 COMPUTER LIBRARY. . . . . .. 283 
67 COMPUTER MAIL ORDER .... 64,65 
68 COMPUTER SURPLUS SlORE .. 356 
70 COMPUTER WAREHOUSE. . 111 
71 COMPUTER WAREHOUSE. . . 111 

72 COMPUTERBANC ............. 364 

Inquiry No. 

73 CUESTA SYSTEMS . 324 
74 CURTIS, INC. . 363 

75 CUSlOM SOFTWARE SYSTEMS .. 70 

76 DAC SOFTWARE . . 47 
78 DATA SPEC. . .. 68 
79 DATA SPEC . . .............. ... 68 

80 DATA TRANSLATION INC. . . 286 

81 DATADESK INTERNATIONAL .. 273 
82 DATADESK INTERNATIONAL .. 273 

83 DIGIT ALK INC. . , ,, .. , .... ,. .. 189 
84 DISKETTE CONNECTION . . . 365 

61 DISK MASTER . . ...... 358 
85 DISK WORLD! INC ............ 357 

330 DISKS PLUS INC. ... . . 76 

339 EARTH COMPUTERS . .. ..... . . 322 
340 EARTH COMPUTERS . 322 

86 EASTMAN KODAK CO. . . 191 

87 ECHELON .... ., .. . .. ..... ... 314 
88 ECOSOFT . . . . 54 

89 ELEXOR INC. .......... ... 368 

90 ELLIS COMPUTING INC. . . .... 296 
91 EVER EX SYSTEMS ............. 43 

92 EVEREX SYSTEMS .. ,. ,. ,. ... 43 

93 EVSAN . .. , , ... , .. , , , , , .. .... 368 

335 FIFTH GENERATION . . . . . 318 
336 FIFTH GENERATION . . .. 318 

94 FILTREX RESEARCH INC. . .. . 270 

95 FLAGSTAFF ENGINEERING .... 266 
96 FLAGSTAFF ENGINEERING . .. 266 

97 FOCUS ELECTRONICS . . ...... . 160 

98 FORTRON CORPORATION . .. ... 330 

99 FORTRON CORPORATION . . ... 330 
328 FOX SOFTWARE INC.. . . 22 

IOI G.A.S. INTERNATIONAL .. .... .. 93 

346 GEN!COM . .. ...... • ......... . 134 
!03 GLENCO ENGINEERING ...... . 296 
104 GOLDEN BOW SYSTEMS ...... 368 

105 GOLDEN BOW SYSTEMS .. 368 

106 GRAFPOINT . .. , .... .......... 368 

!07 GRAND UNION M!CROSYSTEMS356 

293 GS! PASCAL DEBUGGER . .. . 71 
109 GTEK INC. . . .. .... 24 

• HARMONY COMPUTERS . 62 

110 HERCULES COMP. TECH. .182 

ill HERCULES COMP. TECH. . . .182 

113 HERITAGE SYSTEMS CORP. . . 365 

IU HERSEY MICRO CONSUL TING .. 320 
114 HILGRAEVE ... "171 
115 HOUSlON INSTRUMENTS ..... . 77 
116 HUMAN DEVICES. . . , , ... 363 

117 HUNTER SALES . ... ., .••. . . 361 

118 HUNTER SALES . ... , , .361 

UO IBEX COMP. CORP... .368 

119 ICON INCORPORATED . . 200 

UI LC. EXPRESS ................. 356 

U2 IMPERIAL COMP. PROD ...... .. 72 
U3 INNER LOOP SOFTWARE ...... 368 

U4 INTECTRA INC. .. . .370 

US INTEGRAND RESEARCH CORP .. 217 
U6 INTEL CORP. . . . . . . . . . ... 80, 81 
57 INTELLISOFT . . . . . 141 

U7 INTERCONTINENTAL MICROSYS274 

Inquiry No. l"•ge No. 

128 INTUIT. , . , . .59 

129 INTUSOFT. • . • .. , . .356 
130 10 TECH. . . 370 

132 JADE COMP. PROD. . . 376, 377 
133 JAMECO ELECTRONICS ... 372, 373 
134 JDR INSTRUMENTS . . .. 11 

136 JDR MICRODEVICES. .. 382, 383 
137 JDR MICRODEVICES . . . . 384, 385 

138 JDR MICRODEVICES ...... 386, 387 

139 JIM · PAK. .. . . • , , . • . . . . 159 
140 JIM-PAK. . ... . 159 

141 JMR ELECTRON !CS . ••. , .. .. . 363 
142 JVB ELECTRONICS.. . . . . 370 

143 KADAK PRODUCTS LTD. . . . . . 370 

144 KEA SYSTEMS LTD .. ... . .... .. 365 
145 LAHEY COMPUTER SYSTEMS 308 

146 LATTICE, INC. . .. 97 

148 LIFEBOAT ASSOCIA:rES ........ 190 
347 LINDE TECHNOLOGY . . . .. 380 

149 LOGICAL DEVICES . . .138 

400 LOGICSOFT . .. 200 A-F 
151 LOGITECH INC. . ......... ' .... 35 

152 LOGITECH INC. ..... 37 

153 LONE STAR SOFTWARE INC. . . 362 

• Lorus DEVELOPMENT . . 48 M-AB 
• LOTUS DEVELOPMENT ... U2, U3 
• LOTUS DEVELOPMENT 144, 145 
• LOTUS DEVELOPMENT .... 180, 181 

• LOTUS DEVELOPMENT ... 236, 237 

• Lorus METRO . . 262, 263 

154 L YBEN COMP. SYS. . 284 
337 MACMILLAN SOFTWARE ...... 246 

156 MANX SOFTWARE SYS... . 169 
157 MANX SOFTWARE SYS. . ... 279 

158 MARK WILLIAMS CO. . . 33 

159 MATHSOFT INC. . ... 61 
160 MAXELL DATA PRODUCTS. . .. 7 

• MCGRAW-HILL CEC . ..• , , .. , . . 281 
• MCGRAW-HILL NRI.. '112, 113 

338 MEAD COMPUTER CORP .. .. 371 

161 MEGASOFT . ........ . .. 370 
162 MERRITT COMP. PRODUCTS .. 370 

163 MICRO COM SYSTEMS . . .. 110 
331 MICRO INTERFACES . .. 161 

332 MICRO INTERFACES. . ..• ... .. 161 

333 MICRO INTERFACES . . • . 161 
• MICROMINT. . . . . . . 354 

166 MICRON TECHNOLOGY . . 268 

167 MICROGRAFX . . . . .... 87 
168 MICROPORT SYSTEMS, INC. ... 335 

169 MICROPROCESSORS UN LTD.... 363 

329 MICROSOFT CORP ........ 208, 209 

• MICROSOFT CORP. . . 53 

• MICROSOFT CORP .. . . ... . . .. 301 

171 MICROWARE INC. . . 270 
172 MICROWARE SYSTEMS ........ 160 

173 MICROWAY . !00 
174 MIGENT SOFTWARE. INC. ..... 207 

175 MIX SOFTWARE . . . . 98, 99 
176 MPC ELECTRONICS .. .... 380 

177 NANTUCKET ....... . ... . ...... 39 

178 NANTUCKET. . .... 39 

1D GET FURTHER information on the products advertised in BYTE, either 
pick up your touch-tone telephone and use TIPS (if you are a subscriber), 
or fill out the reader service card. Either way full instructions are provided 
following this reader service index which is provided as an additional ser
vice by the publisher, who assumes no liability for errors or omissions. 
*Correspond directly with company. 

Inquir)' No. !"age No. 

• NATIONAL E-MAIL REGISTRY . 132 

179 NATIONAL INSTRUMENTS ..... 20 

180 NATIONAL MEMORY SYS. . . .. 294 
181 NATURAL MICROSYSTEMS .... 258 
182 NEC HOME ELECTR.USA . .... . 225 

183 NEC HOME ELECTR.USA. . 227 

184 NEC HOME ELECTRONICS .. 50, 51 

185 NEC INFORMATION SYS...... Clll 

186 NEC INFORMATION SYS....... 317 

187 NEEDHAM'S ELECTRONICS ... 365 
188 NETWORX . . . . 214 

189 OLLA COMPUTER SYS . .. . ... . 244 

190 OMNITRONlX INC.. ... . .... . 374 

• ORCAD SYSTEMS CORP .. .370 

191 ORCHID TECHNOLOGY .. 21 

192 ORCHID TECHNOLOGY . . . 21 

194 ORION INSTRUMENTS ........ 254 
195 OSBORNE/MCGRAW·HlLL. . .282 
196 OSBORNE/MCGRAW-HILL ..... 325 

334 P.C. COMPUTER BROKERS INC. 292 
197 P.D. SIG . . ......... 374 

198 PANASONIC COMPUTER ....... 55 

199 PAPERBACK SOFTWARE. . .. 305 

200 PAPERBACK SOFTWARE. . . ... 307 

201 PAPERBACK SOFTWARE. . 309 

202 PATTON & PATTON . . , . ...... 374 

203 PC AMER.MARKETING INC.... 360 

204 PC HORIZONS . , , , • ., .... ., ... 378 
205 PC INNOVATIONS , ... , , • ..... . UI 
206 PC NETWORK . , ........ , , .. 56, 57 

207 PC SIG . . . ............... .. U5 
210 PC'S LIMITED . . . . . 40, 41 
2lJ PECAN SOFTWARE SYS. INC. ... 18 

2U PERCON . • .......... , ...... ... 378 
213 PERMA POWER ELECTRONICS. 298 

214 PERM A POWER ELECTRONICS .298 

215 PERSOFT INC. . . .. . 8 

216 PERSONAL COMP. SUPPORT GRP.185 

217 PERSONAL TEX INC.. . . ...... . 78 

• PETER NOR.ION . . . . . . . . . . 276 
218 PINECOM COMPUTER INC. .. 359 

219 PM!. , ............ 76 

220 PMI. . ............... 76 

22t PRECISION DATA PRODUCTS .. 378 
222 PRENTICE-HALL BOOK CLUBS . 17 
223 PRlNCElON GRAPHIC SYS.228, 229 

224 PR!NCElON GRAPHIC SYS. . . . 95 

225 PRINCElDN UNIVERSITY PRESS3t4 

226 PROGRAMMER'S PARADISE . . .. 381 
227 PROGRAMMER'S SHOP ....... . 269 

317 PROTEUS TECHNOLOGY CORP .. 66 

228 PURPLE COMPUTING.. . 380 

229 Q.W. PAGE ASSOCIATES INC. . .. 238 
230 Q!C RESEARCH . . ............ 195 

231 QSP. . .... 140 

232 QUA TECH INC. ... 358 
233 QUA TECH INC. .. 358 

234 QUA TECH INC. ...... .. .... .. 358 
235 QUA TECH INC. ..... 358 
236 QUA TECH INC. . . . 358 
237 QUA TECH INC. .............. 358 

238 QUALSTAR CORP... . . 378 

239 QUANTUM SOFTWARE ... ..... 133 
240 QUBlE" . .•...• , . • .. . . . • .. . . . 245 

241 RADIO SHACK , . . ...... 84 
242 RADIO SHACK . .. CIV 
341 RAIMA CORP. . . ...... 326 
243 RAINBOW TECHNOLOGIES .... 378 
244 RAINBOW TECHNOLOGIES . . . 305 
245 RAINBOW TECHNOLOGIES . 305 

246 REAL TIME DEVICES ......... 356 
247 REVOLUTION SOFTWARE INC .. 58 

248 ROLAND DG. ' ..... 192 
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Inquiry No. P'"1e,t' No. 

249 ROSE ELECTRONICS .......... 374 

250 S'NW ELECTR. & APPL.. . . . . 298 

251 S-100 DIV. 696 CORP........... 375 

252 S-100 DIV. 696 CORP. ... 375 

253 SAFEW ARE . . . .. . . . . .. . ... 270 

254 SBT CORPORATION . .. 148 

255 SCIENTIFIC ENGR. LABS . . 370 

2S6 SCR CORPORATION . . . . . . 374 

2S7 SEAGATE TECHNOLOGY .... 241 

2S8 SEAGATE TECHNOLOGY. ...... 241 

2S9 SILICON SPECIALTIES. . 139 

260 SILICON SPECIALTIES. . 139 

261 SINGLE BOARD SYSTEMS . . . 380 

• SOFT-RITE . 3S3 

263 SOFTKLONE DISTRIBUTING .. 272 

264 SOFTLINE CORP. .. .. . .. ...... 73 

26S SOFTLOGIC SOLUTIONS INC. .. 197 

266 SOFTLOGIC SOLUTIONS INC. .. 199 
267 SOFTRONICS . ........ . ....... 374 

268 SOFTWARE LINK, THE ... 31 

269 SOFTWARE LINK. THE . 31 

270 SOFTWARE MERCHAN1S ULTD. 230 

• SOFTWARE PUBLISHING . . .. 143 

271 SOLUTION SYSTEMS . . ... 272 

272 SONY CORP. OF AMERICA. . 19 

Inquiry No. Page No. 

273 SORD COMPUTER . .. .. .. . . .. 62 

274 SOURCE ELECTRONICS . . . . . . 307 

27S SOURCE ELECTRONICS . . . ... 307 

• SOURCE TELECOMP. CORP.... IS3 

276 SPECTRUM SOFTWARE ........ 203 

277 SPSS INC. . . ............. 27S 

278 STAR GATE TECHNOLOGIES ... 368 

279 STAR MICRONI CS. , . , . • . . . . . 79 

280 STSC INC. . .. .. . .. . . . .. . 288, 289 

282 SUNTRONICS . .. .. ... .. ...... 3S7 

283 SYMMETRIC COMP. SYSTEMS . 194 

284 SYSTEMS & SOFTWARE, INC. . . 292 

28S SYSTEMS & SOFTWARE, INC. .. 292 

286 TANDON ...................... 69 

343 TATUNG CO. OF AMERICA . . !SS 

344 TATUNG CO. OF AMERICA .... ISS 

288 TEC .. .. . . . . .. . . .374 

289 TECH PC ....... .... ....... 26. 27 

290 TECH PC. . .. . . . .. 26, 27 

292 TECHNOLAND . ...... . .... 2S9 

291 TECHTRAN INC.. . .... 162 

294 TECTRANS-GUERTZGEN ... 378 

29S TELEVIDEO SYSTEMS.. . 20S 

296 TELEVIDEO SYSTEMS ......... 3IS 

297 TIGERTRONICS ............. 74 

Inquiry No. Page No. 

298 TIGERTRONICS . .. . .... . ... . . . 374 

• TINNEY. ROBERT GRAPHICS . 94 

• TOSHIBA AMERICA/ISO. . 176, 177 

300 TOSHIBA AMERICA INC. .. 2S2, 2S3 

• TRANSEC SYSTEMS . . . 89 

301 TRUE BASIC. . . . . IS7 

302 TURNER HALL PUBLISHING ISi 

303 TURNER HALL PUBLISHING . 297 

304 U.S./DISK. INC. . . . 369 

30S UNICORN ELECTRO . 378 

306 USROBOTICS, INC. . 293 

307 USROBOTICS, INC. . . . . . 293 

308 VERBA TIM . .. . ...... 63 

309 VICTORY ENT.TECHN.. . .284 

310 VIZIFLEX SEELS, INC. . . .. 363 

3ll VISIONICS CORP. . . . . ....... 72 

312 VOTRAX INTERNATIONAL INC. 204 

313 VOYETRA TECHNOLOGIES .... 378 

314 WAREHOUSE DATA PRODUCTS. 163 

3IS WELLS AMERICAN . . , . . .. 13 

316 WHOLESALE OUTLET. . ... 380 

342 WILEY PROFESSIONAL SOFTW.28S 

318 WINTEK CORP. . .. 380 

319 WINTEK CORP.. ..... s 
320 WINTEK CORP. .... 327 

Inquiry No. Page No. 

321 WISETEK INT'L. INC. ......... 23S 

322 WORD TECH SYSTEMS ....... 212 

323 WORTHINGTON DATA SOLUTNS.374 

324 WYSE TECHNOLOGY ......... 290 

32S XEMAG . . ... 363 

326 Z-WORLD . . .... 206 

327 ZUCKERBOARD/ A TD . . . . . 128 

* Corr£•spm1d directly witll company. 

INTB{NATIONAL ADVEITTlSING sECnON 

SOO ASHFORD INT'L. . . . . 48A 

SOI BON DWELL INT'L. . ...... 48F: 

S02 FACIT AB ................. ... 48F' 

S03 GAMMA PRODUCTIONS, INC. . 48L 

S04 GREY MATTER , , . , . , , , . 48K 

SOS LF TECHNOLOGIES . . 48G 

S06 OREGON SOFTWARE . . . 481 

S07 PC SOURCE . . . . .. . . .. . .. . . 48.l 

No domestic inquiries, please. 

-c>S SUBSCRIBERS ONLY!*
'1'\J: Use BYTE's Telephone Inq;nry Processing System 

Using TIPS can bring product information as much as 10 days earlier. 

SEND FOR YOUR 1) 
SUBSCRIBER I.D. CARD 

If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 

GET PREPARED 2) 

3) 

Write your Subscriber Number, as printed on your Subscriber l.D. Card, in boxes in Step 5 below. 
(Do not add O's to fill in blank boxes) 

Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes.) 

CALL TIPS 

ENTER YOUR 
SUBSCRIBER AND 
ISSUE NUMBERS 

ENTER YOUR 
INQUIRIES 

END SESSION 

4) 

5) 

6) 

7a) 

b) 

8) 

9) 

Now, on a 1buch-1bne telephone dial: (413) 442-2668 and wait for voice commands. 

When TIPS says: "Enter Subscriber Number" 
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 
Enter D D D D D D D D G!l G!l 

When TIPS says "Enter magazine code & issue code" 
Enter [] llil [2J l1l llil llil 

When TIPS says "Enter (next) Inquiry Number" 
Enter one inquiry selection from below (ignore blank boxes) 

Repeat 7a as needed (maximum 17 inquiry numbers) 

1. D D D llil llil 6. D D D llil llil 10. D D D llil llil 14. D D D llil llil 
2. DD D llil llil 7.DDDllilllil 11.DDDllilllil 15.DDDllilllil 
3 . D D D llil llil 8. D D D llil llil 12. D D D llil []!] 16. D D D llil llil 
4. D D D llil llil 9. D D D llil llil 13. D D D llil llil 17. D D D llil llil 
5. DD D llil llil 

End session by entering 0 0 [ill [!] llil llil 

Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 

If you are not a subscriber fill out the subscription card found in this issue. 

*Domestic and Canadian Subscribers Only! 
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Name 	 FEBRUARY 1987 E'1TE READER SERVICE 	 472RSX 
(TJtle] _ _________ICompanyl ---------

Fill out this coupon carefully. PLEASE PRINT. Requests can
not be honored unless the zip code is included. This card is 

Address --------- '!elephone - ------- valid for 6 months from cover date. 

I am requesting information for: D Business D Personal D Both City___ ___________.State__Zip _ ____ 

I purchased this copy by D Subscription 
 Country _________ _ ____________

D Newsstand. computer store. bookstore 
ll 45 67 89 Ill Ill 155 177 199 

14 46 68 90 Ill 134 156 178 100 
15 47 69 91 Ill 135 157 179 101 

• 	 16 48 70 91 114 116 158 180 202 

27 49 71 91 115 137 159 18 1 201 
6 28 50 72 94 116 138 160 182 204 
) 29 51 7) 95 117 139 161 18) 205 

8 JO 51 74 96 118 140 161 184 206 
9 JI 53 75 97 119 14 1 163 185 207 

10 Jl 54 76 98 110 142 164 186 208 
)) 55 77 99 121 141 165 187 109 

11 14 56 78 100 Ill 144 166 188 210 
ll 35 57 79 101 Ill 145 167 189 211 
14 36 58 80 101 114 146 168 190 212 
15 37 59 81 103 115 147 169 191 113 
16 38 60 81 104 126 148 170 191 214 
17 39 61 81 105 117 149 171 193 215 
18 40 61 84 106 118 150 172 194 216 
19 41 6) 85 107 119 151 17) 195 117 
20 41 64 86 108 130 152 174 196 218 
11 41 65 8 7 109 Il l 15) 175 197 219 
22 44 66 88 11 0 Ill 154 176 198 120 

221 143 165 287 109 JJI l5l 175 197 419 441 463 485 507 529 551 571 595 . 617 639 661 681 705 727 749 771 791 
211 244 266 288 110 112 154 376 198 420 442 464 486 508 510 552 574 596 618 640 662 684 706 728 750 772 794 
221 145 267 289 1 11 Jll 155 177 399 42 1 4 4 1465 487 509 511 551575 597 6 19 6 41 661 685 707 729 751 771 795 
224 146 268 190 112 )) 4 156 378 400 422 444 466 488 510 532 554 576 598 620 641 664 686 708 730 751 774 796 
225 247 269 291 JIJ 335 357 179 401 423 445 467 489 5 11 513 555 577 599 621 643 665 687 709 73 1 753 775 797 
226 248 170 192 114 ))6 158 380 402 414 446 468 490 512 5)4 556 578 600 622 644 666 688 710 732 754 776 796 
127 149 27 1 191 )15 ))7 )59 )81 40) 425 447 469 491 51) 5)5 I 557 579 6QI 61) 645 667 689 711 7Jl 755 777 799 

118 250 271 194 316 338 360 182 404 416 448 470 491 514 516 558 580 602 624 646 668 690 711 714 756 778 800 
219 251 273 195 117 JJ9 361 381 405 427 449 471 493 515 517 559 581 603 615 647 669 691 713 735 757 779 80I 
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With its advanced 24-pin printhead, our Pinwriter'P6 dot Which is exactly what people have come to expect 
matrix printer prints letter-quality characters in a single from NEC. After all, we're the world's largest manufac
pass. Conventional 9-pin printers need two passes-and turer of 24-pin printers. And we off er more models. Some 
twice as much time-to do the same amount of work can even print three or more letters in 90 seconds. 
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personal printer 
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lets you choose from word processing, 
data processing and dot-addressable 
graphics with four character styles. 

Letter-quality daisy wheels 
Daisy wheel printers give you that 

crisp "electric typewriter" look. Our 
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ers and accessories at a Radio Shack or 
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A DIVISION OF TANDY CORPORATION 
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Prices apply at Radio Shack Computer Centers and at participating stores and dealers. All printers shown are IBM• compatible. The DMP 430 requires special 
order at some locations. IBM/Registered TM International Business Machines Corp. 
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