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SixPakPlus'": 

64K-384K of parity checked memory. Added to a 
PC or XTwith a fullypopulated256Ksystem board, 
the SixPakPlus can bring the system memory to 
640K, the maximum addressable user memory. 

1/0 Plus II '": 

Clock calendar with 
battery backup 

..____ Game adapter port (optional) 

MegaPlus II'": 

ComboPlus™: 
Serial (async) port 

MP Expansion Memory: 

AST-PCnet'": 

• 	 CSMNCD 1 Mbps baseband Local Area 
Network 

• 	 Uses standard 75-ohm CATV coaxial cable 
capable of running up to 7,000 feet 

• 	 Interconnects multiple PC's (57,000 
addressable limit) 

• 	 All PC-compatible disk drives and printers are 
shareable 

• 	 Networked access to mainframes via shared 
AST-3780 

• 	 Users can execute commands remotely on 
shared PC 

• 	 File lock-out 
• 	 DOS 1.1 and DOS 2.0 compatible 

Clock calendar with 
battery backup RESEARCH INC.64K-512K of parit y checked memory. The basic 

card expands to 256K, and with the MegaPak Irvine, California 
extension expands to an additional 128K or 256K (714) 540-1333. (714) 863-1333 
of parity checked memory. 	 Telex: 295370ASTRUR 
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.·Dorit buyaspreadsheet 

A lot of electronic spreadsheets just can't cover your needs. 

They don't go far enough. 
They're unable to work like you or adapt to the way you 

think. 
Time for Microsoft® 

Multiplan~ the high energy 
spread. A spreadsheet 
with more workspace 
than the other 
leading spread. 
Full of high 
performance 
capabilities 
for your IBM® 
PC, PC XT, PC jr or 
other MS1:DOS microcomputer 

Multi.plan loves you as you are. 

Other spreadsheets force you to learn how they think. 
Multiplan learns how you think. It remembers the way you 
work. Anticipates frequent commands. Even offers sugges­
tions on spreadsheet set-up. 

Commands are in English. So are formulas. Instead of 
typing mysterious coordinates like H54- L73 = BK154, you 
can simply name worksheet areas: Sales - Costs= Profit. 



that spreads too thin. 


sheets for Budget Analysis, Financial Statement 
Analysis or Cash Planning in minutes. Not hours. Or days. 

Multiplan can link information in different spreadsheets. 
When you make a change on one, evety related one 
is changed. 

Multiplan has optional Multiplan Application Programs 
that work with you to design and build custom spread-­

The trained mouse. 

Microsoft's Mouse is a speedy little 


critter that flies through Multiplan so--- · 

easily you barely have to lift a finger to select and execute 
commands. Small wonder Microsoft gets more performance 
out ofaspreadsheet. We designed the MS--DOS operating
MICROSOF! sy~tem that tells the IBM ~Chow to 
The High Performance Software think. And our BASIC lS the 
language spoken by nine out of ten microcomputers 
worldwide. 

To get the best spread call 800--426--9400 (in Washington 
state call 206--828--8088) 
for the name of your 
nearest Microsoft dealer 
Now featuring Multiplan 
at a reduced price: $195. 

Sugges ted list price shown for Multiplan. 

Microsoft and Muhiplan are registered tr;:idemarks and MS is a trademark of Microsoft Corporation. 

IBM is a regis te red 1rademark of Internationa l Business Machines Corporat ion. 
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Who saysATI is the 
best way to learn so 

''True to ATI's claim, in less ~an one ho~ you learn enough about WordStar 
to produce a simple document. Thus inspired, your confidence should be fortified 
sufficiently to practice more complicated commands on your own'.' (PC »Vrld, April 1983) 

"The ATI method reduces the frustration level to zero'.' (Los Angeles Times, 
October 30, 1983) 

"Limiting the printed instructions to simply getting the software up and running is 
definitely an idea whose time has come'.' (New York Times, November 8, 1983) 

"The tutorials from ATI are competent, coherent, and efficient. They are well 
structured to accomplish their purposes'.' (List Magazine, October 1983) 

"ATI tutorials make a big difference in giving positive feedback'.' (inc. Magazine, 
October 1983) 

"(ATI) tutorials are a bargain'.' (Washington Times, Sept. 13, 1983) 
"ATI's on screen approach to training deserves a salute .. '.' (PC Magazine, August 1983) 
"With ATI programs, you will never again be bogged down over a ~' 

simple spreadsheet. (Digital Review, December 1983) 
':L\.TI could be the best learning tool yet:' (Popular Computing, Feb. 1984) 

Please rush me ATJ Tra ining Power™ programs. at 575 each for 1his sofl wa re: 

lnlcgratcd Software Financial Planning PrOJ!ramming 
0 Lollis 1-2-3 O Mult iplan D BAS IC ­
D SuperCa lc-' DSuperCalc O APPLESOFT BAS IC 

OVisiCalc 
Enclosed is 575 each plus 52.50 sh ipping. (CA ~1 dd 6.5%) Data base Manugemenl 0 Perfect Cale Accounting 

O dB ASE II 0 EasyPla nn cr 0 BP I Gen. Acct. 
O EasyFiler D Microplan D Pcachr rce Genera l Name ____________ __ Phone-'----''--------­

O TK ! Solve r Ledger' 
\ Vord Processing 0 PeachCalc 0 Peac htree Accounts 
O WordStar Receivable• S1rec1________ ----------------­
D EasyWri1er I I Opcraling S)·stc ms D PeachLrec Accounts 
D Perfect Wri ter O PC DOS Payable• C i1y ______________ State _ _ Z ip ______ 
0 Spell binder O MS DOS 
0 Microsoft Word OCP/ M •pc (MS! DOS 
O Mul ti Mate formats o nly. M y com puter uses: M y com puter b rand is ____ ______ 

0 PC DOS D XEN IX 
H ow to Use 0 MS DOS 0 APPLE 11 C P/ M Dealers: ATI Money Back Guarantee 
0 How to Use Your I BM PC 0 CP/ M 0 APPLE l ie 80 col. ca ll for sales kit Ir you·re nor completely sa tisfied 
0 How to Use Your COMPAQ PCW 0 CP/ M-86 (213) 546-4725 wi th how fast you lea rn wit h AT! 
0 How to Use PC jr. lnre rac ti ve Tra ining Power Programs. 
D How to Use Your Mail order fo rm to: Fo r rush o rder call: simply return within 3 days for full 

T l Professional Soft wa re Training Company (2 13) 546·5579 pu rchase refu nd. 
0 How to Use Your Hyperion A D ivision o f ATI [3Jii]
D How to Use Your Mac ln1osh 12638 Beatrice S1ree1 ISA --V = 
0 How to Use You r Apple I le Los Angeles. CA 90066 
The fo llowing numcs arc trademarks or the fo t101.•.'ini.: companies: AT I Traininl! Powe r. of Ami.:ric;Jn Truining lniemational : CP//'vl. of Digital Ri.:scarch : PC·DOS. of IB;vl : \\b rdStar. of Micropro: Bcnch1m1rk , of Mctasofl : 
EasyWri1cr. EasyFiler. and EasyPlanner. of Infomrn tion Unlimi ted Sof1v.~ir.:: ~·t S ·DOS . and 1Vtultiplan . of Microsoft : dllASE II. of Ash1o n·Tate: SupcrCalc. of Sorcim: VisiCa lc. o r VisiCorp.: Micropl:m. or Chang Labora1orfos: 
Peach Cale. of Peachtree Soflw;ue: AT I Trnin ini.: Power. Soh,varc Sampler. of American Trainin!! lntem:i1ional: Spellbinder. of Lcxi.sof1: Perfect \\Irita. and Pcrfcc1 Ca le. of Perfec t Sof1w-.irc: Laius. of Lotus: Compaq. of Compaq : 
PC jr. of IBM: T l Professional. of Texas Instruments: Hyperion. of Hyperion: ivlicrosoft. or ~ticrosofl: ~tuhim:ue. of Soflword $1.'stcms: TK! Sol"cr. of Software Arts. © 1983 American Train in ~ lntcma1ional. 
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The Personal Computer Magazine for IBM PCs
and Compatibles

Getting Started
Let's Get Started, Harry Miller
Whether you’re a beginner at personal computing
or an old hand brushing up on the fundamentals,
welcome to PC Worla"s new section.

DOS for Beginners, David Arnold
Take control of your computer: a tutorial on the
PC’s disk operating system.

State of the Art
Cool Chips, Howard Dicken and Robert Luhn
CMOS, the hot new integrated circuit technology
that keeps today’s smaller and more powerful
computers cool.

Modems: The Inside Story, jack Powers
The why and how of reducing computer commu-
nications to a single chip.

l’hoto/illustration credits: David Bishop,
cover, I66; jolm Hersey, 185, 271,-
/olm Littleboy, 43,- jim Ludtke, 33;
Nick Pauloff. 31, 32; Fred Stimson, 67,
8!; David Wasscrman, 102-7; Mick
Wiggins, 255.

6

5 Review
102 The Compatibles Line Up, Robert Lulm

Not all clones are created equal: mini reviews and
the results of our compatibility tests for 45 lBM PC
compatibles.

136 The Turtle Grows Up, Greg Stone
Combine Logo with the power of the PC and
y0u’ve got a language that can do more than teach
programming to kids—Dr. Logo, PC Logo, and
Waterloo Logo compared.

150 PIE £1 la PC, Janis L. Maguire
PIE: Writer is a world away from what-you-see-is-
what-you-get, but combined with The Speller it is a
sophisticated word processing environment.

Departments
13 David Bunnell

Meditations on the “IBM PC standard.”
19 Letters
31 PC World View, Miriam Medom

News and notes for the computing community.
53 The Help Screen, Karl Koessel

Your enigmas unraveled.
230 ’*.’*, Edited by Art W/ilcox andKarl Koessel

A global exchange of personal computer
discoveries. '

289 User Group Dispatch, Anita Micossi
This month: The Boston Computer Society.

315 World Events, Edited by Eric Brown
A calendar of regional, national, and international
‘events.

346 _]ust Announced, Edited by Art Wilcox
The wide world of IBM PC products.
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The next addition to your family could 
be the bright little newcomer in the growing 
family of IBM® personal computers . 

Name: PCjr. Weig ht: 12 pounds. 
Heritage: more than 30 years of computer 
expenence. 

"Junior" is a powerful tool for modern 
times. Yet it's simple enough for a child 

The surprises begin the 
moment you open 
the carton. 

Surprise # 1 is 
the IBM "Freeboard'.'....._ 

a keyboard that doesn't need a connecting cord. 

to enJOY. 

BRINGING HOME BABY 
It's a big day when PCjr comes home. 

IBM home budget program makes keeping 
track of money easier. There's also a selection of 
educational programs for childreri at home and 
at school. 

And when the work is finished (or 
perhaps before), the fun can begin . Just slip in 
a game cartridge and ·stand back. 

GROWING UP WITH JUNIOR 

Add a printer. A diskette drive. An 

internal modem for tdecommuni cations. Increase 
user memory from 64KB to 128KB. With 
these and other add-it-yourself options, even 
the lowest-priced PCjr can grow up real fast . 

PCjr is a powerful tool for horrte, school 
or college. With its optional carrying case, it's a 
powerful tool anywhere you care to take it. 

The Freeboard frees you to SEE JUNIOR RUN 
move around and relax. .,,.,....,~CS:S:ili! 

Then there's the ~Clil.- Junior 's starting model includes a 64KB 

Keyboard Adventure- ~~::::;;;;.11~:c:cassettelcartridge unit and Freeboard for 
an instructional exercise ~ 
for first-time users . It 's built into the computer 
and explained step-by-step in the Guide to 
Operations. It will help anyone begin learning 
as soon as PCjr is hooked up to a TV set . 

In systems equipped with a diskette 
drive, there's a program that lets you explore 
computer fundamentals at your own pace , wi th 

about $700. A 128KB model with diskette 
drive is about $1300'. (Prices apply at IBM 
Product Centers. Pri"ces may vary at other stores.) 

Your local authorized IBM PCjr dealer 
proudly invites you to see this bright little 
addition to the family. For the store nearest 
you, just call 1-800-IBM-PCJR. In Alaska and 
Hawaii, 1-800-447-0890. 

PCjr as your teacher. 
And to get you off and running from the 

very first day, a sample diskette with eleven 
useful mini-programs (ranging from a 
spreadsheet for monthly expenses to a word 
game and a recipe file) is also included. 

But there are still more surprises. 

FAMILY COMPUTING MADE EASY 
Many IBM software programs written for 

other IBM personal computers will run on PCjr. 
And inexpensive new ones written especially for 
PCjr are being released . 

An easy-to-use diskette word processing 
program, for example, uses pictures as well as 
words to guide you along. A comprehensive 

The Chaplin characcer licensed by Bubbles, Inc. , S.A. 

Circle 79 o~ reader service -~~rd 





4355 International Blvd ./Norcross. Ga. 30093 
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© Copyright 1983 Quadram Corporation IBM is a registered trademark of International Business Machines. 
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Perfect Mates 

ProWorksM & LotusM 1-2-3™ 


the winning strategy 


ProWorks '" means new solutions to old problems. 
ProWorks and Lotus' 1-2-3'" combine for the winning 
strategy-a strategy that marries the raw power of 1-2-3 
with the consistency, speed, and flexibility of ProWorks. 
They're the perfect mates, saving you valuable time that 
can be focused on analyses and solutions- today, not 
next week. Instead of spending time setting up and 
building models, use the strategy that wins-ProWorks, 
business and personal applications for today's 
professional. 

Pro Works" software series includes: 
Executive Assistant, Key Business Measures, 
and Business Forecasting. 

©Reston Publishing Co mpany. Inc. 

Reston Computer Group 
Reston Publishing Company, Inc. 
A Prentice-Hall Company 
11480 Sunset Hills Road 
Reston, Virginia 22090 

For more information call us at: 
(800) 336-0338 

ProWorks is a trademark of Rcston Publishing Company. 
1-2-3 is a trademark of Lotus Development Corporation. 

Circle 672 on reader service card 



David Bunnell 


The Amazing PC-Standard 

Personal Computers 


It's alllazing .. . 40 new PC-stan­
dard personal colllputers ! In 1982, 
when I sta rred PC Magazine, there 
was only the IBM PC, and you could 
count the number o f prog rallls fo r it 
on your fin gers and toes . 

This soon changed. I BM chose to 
encourage outside softwa re deve l­
opers to write most o f the prog rams, 
so the PC's libra ry has grown at an 
unprecedented rate. To day, there a re 
nearly 5000 COllllllercia l programs 
for th is one computer. 

A burgeoning so ft wa re base and 
the fact that IBM asse mbled its PC 
from "off-th e-shelf" components 
o ften Ill a nu fa ctured by o ther co lll­
pan ies has led to the inevitable cl on­
ing of the IBM PC. 

In my las t column l proposed that 
a ll the PC look-alikes be refe rred to 
as " IBM PC-standard personal com­
puters." The sheer weight of IBM 
will make these PCs becollle the most 
numerous ever. 

" PC-standard personal co lllputers" 
a re computers that genera ll y run the 
sa me software as do the IBM PC, the 
PC XT, and the PCjr. Some PC -stan­
dard personal colll puters di stingui sh 
themselves by hav ing features radi ­
call y different from those o f IBM 's 
co mputers, while o thers copy IBM as 
prec isely as possible w itho ut vio lating 
copyright or patent laws. 

Thus, we have a touch sc reen PC­
standard personal colllputer in 

Hewlett-P;ickard 's Model 150, a Ill a­
chine that runs prog rallls fas ter th an 
the PC does in Rad io Sh;ick's T RS-80 
M odel 2000, and ;i portable that is as 
close to a PC as yo u can ge t in the 
COM PAQ. 

Sollle people ha ve lllistakenl y 
ca lled PC Wo rld a " machine-spec ific" 
lll agazi ne. This has never been true. 
Our subheading, The Personal Com­
puter Magazine for IBM PCs and 
Compatibles, includes compati bles 
fro Ill I BM such as the PC XT, the 
PCjr, the XT/370, and the 3270-PC, 
as well as look-a li kes frolll o ther 
compa nies. PC Wo rld is the m;igazine 
fo r the fas test growing (and ulti­
mately the la rgest) b;ise of personal 
computers. 

Luckily for both o ur sta ff and our 
re;iders, the computers that we write 
about are software co lllpatible. This 
isn't true of the ea rl y general personal 
colllputer lllagazines, which contain 
very little in fo rmatio n that is trul y 
useful o r direc tl y applicable, because 
their re;iders use lll any different com­
puters th;it are totall y i ncolllpatible. 

We are lucky to be li ving in such 
exc iting times. Suddenl y all the rec­
o rd pl ayers pby the same songs even 
if they a re no t exactl y the same rec­
ords. Thus, we a re able to bring new 
PC-standard users into the market 
while we mainta in plent y o f editorial 
space to devote to lllo re experienced 
and ad vanced users. 

Our lllain interest is to serve the 
PC community. Whether you use an 
IBM PC or a look-alike, we want to 
help yo u grow with us by opening 
your mind to new PC adventures. By 
reading PC World you can become a 
mo re proficient PC user and turn th;it 
expertise into greater personal and 
corpo rate producti vit y. 

We admit we like IBM and we al so 
like lllany o f its illlitators. And we' re 
glad to see an elllerging standard, 
even if it is ;i so-ca ll ed ·'de fac to" 
one. 

A few lllonths ago, I declared 1984 
" the yea r o f the mouse," by which I 
llleant the year o f personal colllputer 
pointing devices. On seco nd thought 
I see that 1984 is the year o f the PC­
st;i ndard personal colllputer. 

PC Wo rld 





PCtenninaI: $1,295QQ 


TheFrrstIBM-CompatiblePersonalComputer
withBuilt-inLocalAreaNetwork.. · 
With just one IBM PC® or XT you 're able to network your 
entire office with hundreds of our PCterminals. 

We're Santa Clara Systems. And we designed our ingeni· 
ously intelligent PCterminal to smoothly incorporate your 
office into one fluid , productive business environment. 

PCterminal is a network-based micro that fully emulates 
the features, speed, and power of the. IBM-PC- for 
$1,295.00. It has serial and parallel ports, four IBM com­
patible expansion slo ts, and built-in local area network. 
These features allow workstations to link together so 
they can immediately communicate. And they can share 
peripherals and run IBM-DOS based programs without a 
local floppy disk. 

You can build multi-user systems. You can share files 
and programs. You can dramatically increase your range of 
applications. 

In short with PCterminal and just one, lonely IBM, you 
can do it all . 

We've also had the foresight to design our PCterminal 
with a feature we call "remote execution". One terminal 
runs a command on ano ther PC as if the command had 
been entered on the second computer's keyboard. So 
now, one computer acts as an execution server for other 
computers in the network. 

And that makes perfect business sense. 
However, networking is only a part of PCterminal 's 

incredible talent. It can also be equipped with an optional 
floppy disk to run programs locally. 

But what about the people who bring you PCterminal? 
Good question. We'll work with you to define exactly 
what PCterminal can do . We'll present recommendations 
and offer direction. We'll provide the solutions. 

We' ll also provide worldwide service and support. 
In major markets. In major countries. From Boston to 
Brussels. Manhattan to Munich . 

And we happen to believe in backing up our products, 
so we offer you a solid, 90-day warranty. Additionally, 
you'll find a host ofhard-disk drive storage products tailor­
made for use with PCterminal 's networking structure , 
featuring up to Y2 gigabyte of storage per PC and remov­
able Winchester cartridges for backup. 

So, take a good look around you, and if you see room 
for growth, just start with one IBM and expand into a net­
work of very productive PCterminals. 

Overtalented personal computers, certainly. But not 
overpriced. 

For further information, call or write Santa Clara 
Systems, Inc. , 1860 Hartog Drive, Sanjose, CA 95131 
Telephone (408) 287-4640. Telex: 176309 SCS SN]. 

Corporate Headquarters: Santa Clara Systems, Jnc./1860 Hartog Dr./San 
Jose, CA 951 31 (408) 287-4640rrelex: 176309 SCS SNJ 

Canadian Distributor: Compuserve/ 1675 West Eighth Avenue Suite 219 
Vancouver British Columbia BC V6 J I:V2 

European Distributor : Procomp/Prinzeregemenstrabe 6 I /800 Munchen 
80 West Germany 

Australian Distributo r: Telecomputing PCS/83 Mount Street/North 
Sydney 2060, Australia 

Santa· 
Clara 
·Systems, Inc. 

An Information Mov ing and Storage Company 

Circle 164 on reader service card ® IBM is a registered tr.tdem."lfk of the IBM Corporation. 
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INTRODUCING DATA BASE MANAGER II™FROM ALPHA. 
IT'S.FORPEOPLE WHO HAVE THEIROWN IDEAS 

ABOUT WHICH SOFTWARE SHOULD BE INTEGRATED. 

H ere's a proposition for you. 
First thing tomorrow,throw out at least one of your favorite com­

puter programs.Maybe your word processoi: Maybe your spread­
sheet. Maybe both.Just make sure it 's somethingyoulike, and that 
you've Spent some time learning it. 

Now,start from scratch with programs you don't know. Ones that 
force you to give up features you depend on now. 

Interested? 
Well, if yol1 plan to get in on the cuITCnt "integrated" software 

rage,that's what you'll have to do. Because most integrated software 
systems onlywork with software from one manufacturei: 

If youthink that's too much to ask, then Data Base Manager II 
from Alpha is fo r you. 

It starts by givin you an enormously powerful and elegantly 
approachable data base system. One that's menu driven and 
responds to simple, English-likecommands. But one that's also truly 
fast. With all the advanced features you'd expect from a top-notch 
data base management system. 

Plus, yougetextended DBMS features like phonetic word search, 
built-in fotm lette1; and date calculations. And a painless way to file 
data transfen-ed to your PC from other micros, mainframes or infor­
mation utilities. 

And then it lets you do something else. It lets you totally integrate 
your word processor, andyour spreadsheetprogram, instantly 

So youcanquickly call up and manipulate any information. Then 
move it over to VisiCalc,®1-2-3'"*or Multiplan'" for calculations. 
Then shuffie it over to WordStar, ® EasyWriter '" or Volkswriter '" for 

word processing. Without re-entering data. And without complex 
commands. 

In fact, Data Base Manager II lets you integrate nearly any combi­
nation of theword processing and spreadsheet programs that run on 
the IBMPC or XT. 

The prestigious software journal ,The Rosen Electronics Lette1; 
says Data Base Manager ll 's uniquecapabilities "unify some of 
the best of the productivity packages already on the market. .. 
This is a signal achievement." 

You'll saythat this 
is theway personal 
computing is supposed 
to work in the first place. 

See the remarkable 
new Data Base Manager II 
today. Call us toll-free at 
1-800-451-1018 (inMassachu­
setts call 1-617-229-2924 collect) 
for the name of theAlphaSoftware 
Dealer nearestyou. 

DATA BASE MANAGER IfFROM 

~GIR,[lg 
30 8 Street, Burlington, MA 01803 
TM si~nifies manufadurcr's 1rademark. ® !l i ~nilies manufac1urcr's regis1cred trademark. © 1 91\.~ AlphaSofTwart forp. 
"DBM II directly reads and wri1es Lotus 1-2-3 Workshee1 (WKS) 61es. No 1ranslating is required. 
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Letters 


Ergonomic Update 
Anita Micossi should be commended 
for her article, "Ergonomics Is Good 
Business" [PCW. Vol. I, No. IO]. Em­
ployers as well as employees stand to 
gain when VDT \Vork conditions arc 
improved. 

Her mention of pending legislation 
in six states needs clarification, how­
ever. Maine and Connecticut, two of 
the states on her pending legislation 
list, passed bills in 1983. In addition, 
legislation was introduced in the 
Ohio General Assembly on October 
14, 198.3, raising the total number of 
states to seven that haw VDT legisla­
tion in effect or under consideration . 

The Maine measure directs the 
state's Bureau of Labor Standards to 
investigate ergonomic health issues 
and to promulgate rules, if necessar y, 
to protect cit y, county, and state 
workers. It was sig ned into law 011 
June 2, 1983. The Connecticut law 
authorizes representatives of the 
state's Academy of Sciences and En­
gineering, the Products Safety Com­
mission of the Department of 
Consumer Protection, and two Gen­
eral Assembly committees to rev iew 
the literature on ergonomics and re­
port their findings to the Legislature 
in early 1984. 

Readers might be interested to 

learn that a recent ly released study of 
Newspaper Guild workers concludes 
that ergonomic ai I men ts su ffercd by 
VOT workers may be responsible for 
a greater loss of work time than 
those of workers who don't use 
VDTs. Dr. Arthur hank, the study\ 

lead investigator, testified before a 
congressiona I subcom m ittcc that th is 
ma~· be costing American businesses 
millions of dollars :1 year in lost pro­
ductivitv. 

Mark J>i11skv 

Editor, VDT Nc\\'s 

Ne11 1 York, Neu • )1ork 


More C Notes 
You wouldn't think an article that 
purports merely to convey basic in­
formation about 111;1ki11g music could 
generate so much controversy, bur I 
notice you published two indignant 
letters relating to Lon Poole's "Pro­
gramming Sound in BASIC" [/'CW. 
Letters, Help Scree11, Vol. I, No. 4]. 

I don't bclic\·e Mr. McElwain re­
all y needs to fear that computers arc 
being t;rnght to misplace middle C. 
Obviously the author somehow was 
thinking an octave too high. The sec­
ond space up on the treble clef is of 
course A440, not A880 (sec figure 
14-1, "Programming Sound in 
BASIC"). 

What is \Vo rthy of concern, how­
ever, is Mr. McElw,1in's propos.11 to 
change standards for naming notes. I 
am a tuner and technician on pianos, 
pipe organs, and h<upsichords. On all 
keyboard instruments, it is standard 
practice to assign the number I to the 
lowest note. IBM's lowest note is the 
third C below middle C, so by con­
ventional keyboard standards this is 
properly numbered I. It is true that 
on the modern piano this note would 
be number 4. However, the number I 
note on a pipe organ is the second C 
below middle C. It would be as logi­
cal to number IBM's lowest note -12 
to match the organ as it \\"ould be to 

number it + 4 to match the piano. 
Phil .f011es 
Bethesda, Maryla11d 

PC World 

Copyright Correction 
"A Protective Net Full of Holes" bv 
Jordan Breslow [/>CW, REMark, Vol. 
2, No. IJis an a rticlc fu11 of holes. 

Contrary to Breslow\ statement 
that "once you <lpply for a patent, a 
detailed description of the product 
is open to public inspection," the 
United States Patent and Trademark 
Office holds all information regard­
ing pending patent applications in se­
crecy. Even if a patent application is 
abandoned, its contents arc not 
opened to public inspection. 

Contrary to Breslow\ statement 
that "a patent gives <lll inventor the 
exclusive right to make, use, or sell 
an invention for 17 years," a patent is 
a grant of a negatiue right to exclude 
others from making, using, or selling 
an invention . If one's patented in­
vention amounts to an improvement 
on an invention or inventions pat­
ented by others, the gr<lllt of a patent 
may not ent itle the patent owner to 

make, use, or sell anything unless 
that can he done without infring­
ing the earlier issued, more basic 
patent(s). 

Contrary to Breslow's statement 
that the copyright law "was written 
long before the era of computers, 
and ... was modified slightly in 1980," 
the 1909 copyright law to which 
Breslow refers has been supplanted 
by what is known as the Copyright 
Act of 1976. The 1980 amendments 
discounted by Breslow represent a 
major change in the position of 
copyright laws toward computer soft­
ware. Many of the provisions of the 
present copyright law were expressly 
intended to deal with "the era of 
computers"; indeed, they include 
provisions that deal specifically w ith 
such things as computer programs. 
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Letters 

Prorecring compurer-related intel­
lecr ua l propert y is a developing area 
of the law. As applications o f rhe law 
to new siruations a id in the law's de­
velopmenr, the challenge we face lies 
in providing the specific protections 
needed to fulfill the constit utio nal 
mandate underlying the patent a nd 
copyright systems, namely, " To pro­
mote the progress of sc ience and use­
ful a rts." 

David A. Burge, A ttorney 
Cleveland, Ohio 

Resolution Riddle Resolved 
Something very profound was un­
covered by C harles Branch in his arti­
cle o n combining ca mera and 
computer video ["Tex t Over Video," 
PCW, Vol. I, No. IO). He showed 
that an RGB mo nitor is higher in res­
o lution than a composite video moni­
to r. He also showed that a TV 
camera pointed at an RGB monitor 
displays on its sc reen clearer images 
than composite video st raight our of 
the computer. T he riddle comes from 
the fac t that the images being com­
pared on the monitors were both 
composite video. In additio n, the bet­
ter image had to go through a lens 
and vidi con, both of which would re­
duce the resolution ... o r so o ne would 
think . 

Part of the so lu tion to this fasc in­
ating riddle might be Professor 
Branch's ca lculatio n of CRT band­
width. Although it 's true some moni ­
tors could show 640 clea rl y defi ned 
dots ho ri zonr ;:tll y, they don't have to. 
A moni tor salesman could easil y 
make a case that the maxi mum fre­
quency happens when every other 
pixel is on. That would mean 320 
cycles rather than 640 bits is the 

PC Wo rl d 

number to use on the bandwid th ca l­
culatio ns. That would red uce Pro­
fesso r Branch's bandwidth 
calculat ions by a facto r of two. A 40­
column display would need only 3.6 
MHz, but even that is not a hard and 
fast limit. Most alphabetic cha racters 
are ve ry fo rg iving of reduct io n er­
rors. In fact the design details of 
some fonts take that into accounr in 
o rder to increase leg ibilit y. 

But that still doesn't exp lain why 
compos ite video from the computer 
is worse than composite video from a 
camera . Before I offer my explana­
tion I wish to con fess my reluctance 
to do so. I'm brand new to micro­
computers. I'm about to buy my first 
and ha ve been readi ng computer 
magazines on ly since October. My 
background is in electro-opti ca l sys­
tems engineeri ng, so that perspecti ve 
w ill put a fo reign light on the discus­
sion. Here goes. 

The onl y difference between the 
two is that one is ana log and the 
o ther is digital. The digital signa l 
comes on instantaneously, stays on a 
very brief time, then goes off in­
stantaneously. T he ana log sig nal­
due to the blurring effec ts of the lens, 
vid icon , and preamplifier-is unable 
to come on and go off quite so fast. 
That limitation improves things be­
cause of the fun ny method of pro­
ducing co lor in NTSE (Nat ional 
Television Systems Committee) com­
posite video. To produce com­
pat ibility w ith black-and-white TY, 
our forefa thers chose to have the 
color in for mation be an AC signa l 
riding on a DC level, the DC being 
the black-and-white (luminance) am­
plitude. That AC signa l is a modest 
3.58 M H z. But even worse news: it is 
distinguished into colo rs by its phase! 
Realizing that, it is a wonder it even 
gets to the screen. 

You see, when a tone is turned on 
and off in a time that app roaches its 
own period (as is the case with a 
3.58 MHz color subcarr ier and a 
computer o utput), there is an inevita ­
ble phase shift and broadening. This 
is similar to the broadening of a car­
rier that is mod ulated with a high 
frequency. The effect of the lower 
resolution camera video is to g radu­
ally turn on and off the subcarr ier, 
thus keeping it, o ne might say, un­
shocked and more pure. 

It may be of interest to no te that in 
their w isdo m, the NTSC chose this 
system to take advantage o f the eye's 
very low resolution in color. Colo r 
perception has only a half o r a third 
of the resolution of intensity percep­
tion. NTSC colo r should properly be 
called color-enhanced monochrome. 
How could they know that someday 
we would like to di splay such tiny de­
tail in colo r and sit so close to the 
sc reen . 

Walter Clark 
Fullerton, California 

Reassuring Words 
I want to thank you for January's 
timely editor ia l, " PC 1984" [PCW, 
Vol. 2, No. 1). For me, at least , it 
couldn't have come at a better time. 

I had had no problem seeing how 
increased do mestic electronic sur­
veillance actuall y promotes c ivil 
rights, o r how slashing the federal ed­
ucat ion budget and implementing tu­
itio n tax credits for private schools 
furthers the cause of pubIic educa­
tio n. And it's as easy to see that 
international law necessitated our in­
vading Grenada as it is that o ur park 
land will actua ll y be enhanced once 
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Letters 

we get a ll that coal out from under it. 
I admit it took me a little longer 

than most to realize that a ll the talk 
you hear about hungry people in this 
country is just that. 

But there was one thing that 1 was 
having an espec ia lly hard time with, 
and that's where your editor ial comes 
in. I just couldn't make out how the 
most destructive weapon ever built, a 
weapon whose primary advantage 
over ex isting systems is its first-strike 
capability, was actually a "Peace­
maker." Then I read the words that 
put my mind at ease. You pointed 
out that the IBM PC has helped "to 
disperse technology into the hands of 
millions of people, who in turn w ill 
find ways to use it to enhance indi­
viduality, productivity, and the abil­
ity to relate to one another." Not onl y 
that, but, "Many other technological 
breakthroughs... have helped us re­
build the village or family cultural 
links to rn asunder by the industrial 
age." 

Truer words, I now realize, were 
never spoken. 1 hope yo u print this 
letter so that people who, like me, 
were act uall y worried by Orwell's 
nightmare Gill read again your sage 
words of reassurance, and perhaps 
lea rn to think ar ight about such diffi­
cult issues as making peace. 

Terry Godlove 
Chicago, 11/inois 

Little Brother 
David Bunnell's ed itorial , "PC 1984" 
[PCW, Vol. 2, No. l], was at first 
comforting, but then disquieting. O n 
one hand, he expressed relief that the 
predictions of George Orwell's 7984 
have been held at bay, and further, 

that personal computers will help in 
keeping it so. On the other, we are 
told that "we must have government­
sponsored day-care centers." 

Since you have opened the PC 
World door to the soc iopolitical, per­
haps a fresh reading of 1984 and then 
of published federal government 
plans in the area of government-spon­
sored day care would be in order. 

John R. Roberts 
Victoria, Texas 

I believe in full employment and I 
think one of the keys to this is day­
care centers . Government support 
should be in the form of tax breaks 
and grants. Some of my friends think 
corporations should foot the bill, but 
I am opposed to putting more obsta­
cles in the way of business success, 
which creates jobs.-David Bunnell 

Above and Beyond 
David Bunnell's ed itorial in the PC 
World Software Review implied that 
disk magazines take unfair advantage 
of authors of public domain soft­
ware. To set the record straight: 
Mentor ... the magazine on disk 
makes it a pol icy to seek out authors 
who have put software in the public 
domain and to pay them to repu blish 
it . Our policy of paying even public 
domain authors is above and beyond 
the call of duty in the lega l sense. 
However, we see it as ethicall y right 
and we wish tu support those au­
thors. 

No hard feelings. We're big fans of 
PC World. After all, we'd never think 
of reading Mentor in the bathtub. 

Emil Flock 
Editor, Mentor 
San Francisco, Califomia 

Dow Jones Detractor 
Because th is is the first letter I've 
written to PC World, I would like to 
sta rt out by saying how fine the pub­
lication has been. Articles and col­
umns; reviews of boards, modems, 
and PC compatibles; and the excel­
lent discussions on the numerous pro­
grams and features of the PC have 
been very rewarding and are often 
written by people who apparently are 
heavy users of the equipment or pro­
grams they write about. I have come 
to rely on your magazine for thought­
ful insight and honest discussion 
about the world of personal com­
puters. 

However, I am disturbed by the 
cursory look given by Andrew T. 
Williams in his article on the Dow 
Jones Market Analyzer [PCW, Vol. 1, 
No. 8]. Though I do not take issue 
with what he says, it is obvious that 
he did not live with this program for 
any length of time. The article clearly 
lacks the depth PC World is capable 
of achieving. The Analyzer is a very 
good concept that has been poorly 
executed. PC World readers may be 
interested in a description of some of 
this program's bugs. 

For starters, it should be noted that 
the Dow Jones Market Analyzer 
(DJMA) was originally conceived and 
marketed for the Apple. With the 
strong impact of the IBM PC, Dow 
Jones and RTR frantically tran­
scribed the Analyzer, almost line for 
line, from the Apple version to create 
the current IBM version. 

The program is written in ad­
vanced BASIC and runs at the inter­
preter level; this key point is the root 
of many of its faults. Does the pro­
gram make good use of the IBM's 
excellent keyboard? No. Does the 
program take full advantage of the 
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Every software ad you read seems to be talking about 
'integrated software'. But it was l-2-3rM from Lotus® 
that actually gave the phrase real meaning, because we 
combined spreadsheet, information management and 
graphic functions in one simple, powerful program. 

A program that is faster and easier to use than any 
other software available today. 

In short, the tasks it can perform are really impressive, 
but why it can perform them is even more important. 

Because we feel the real criterion for any management 
tool is its ability to let the human mind flourish and 

accomplish more than it ever has before. 
That's why with 1-2-3 the thought process is not in­

terrupted, so your mind no longer has to wait for your 
hands. To the novice, it makes everything plausible. 
To the expert, it makes anything possible. 

The results: Business decisions come faster and easier. 
1-2-3 from Lotus is truly compatible with the most 

important personal computer of all-the human mind. 
And isn't that what integration really should mean? 
Call 1-800-343-5414 (In Massachusetts call 617-492­

7870) and find out more about 1-2-3 from Lotus. 

1-2-3 and Locus are rrademarks of Lotus Developmenc Corporation. All rights reserved. 
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Letters 

8088's 16-bit microprocesso r capabil­
ities in order to maximize the large 
amount of number crunching inher­
ent in this t ype of program? No. Is 
the program a cheap imitation of the 
Apple' version, bugs and all , with a 
high price tag? Yes ! 

Historica l quotes are obtained 
nicely using subroutines written in­
ho use by Dow Jones and added to 

the analytic package created by RTR. 
As Williams correctly notes, it takes 
5 to 7 minutes to collect 120 days of 
data o r around 15 minutes to co llect 
the 260 or so days of quotes avai !able 
on line from the News Retrieval 
Service. If you want data going far­
ther back you must make entries 
manually, a very tedious chore. 
DJMA doesn't support use of the 
quote services available from Com­
puServe or Warner Computer Serv­
ices. Daily quote updates are 
somewhat more cumbersome, but 
performing them is a ro lera ble ta sk . 
Retrieval of a day's worth of quotes 
for 30 stocks takes around 3 minutes 
to obtain . But what if yo u missed 
several days and want to catch up ? 
There's the rub. 

The disk 110 protocols are poorly 
designed and can result in costly on­
line rime for the user. The data disk 
has a limit of 300 days o f quotes for 
any one stock. When the quote for 
day 30 1 is sent over for storage, the 
program unloads the data for that 
stock, truncates the earliest 12 days, 
moves the remaining 288 quotes up, 
reloads the disk, and then accepts the 
entry, which is now the 289th quote. 
This process is repeated for every 
stock individuall y as quote number 
30 I is loaded and takes about 90 sec­
onds per stock to execute. What hap­

pens to that truncated data you've 
paid for? It's destroyed , unless you 
track and back up your data disk 
routinely, a chore the program does 
not help you do. 

If yo u' ve missed several days of 
quotes on 30 stocks and happen to 

update on quote 30 I (every 12 days), 
you'll sit on line for 45 minutes while 
the ho usekeeping chores execute 30 
times. Since there is no tempo ra ry 
work di sk o r equivalent for multiple­
day updates, this maneuver is very 
expensive. Finally, let's say you ' re 
using the EZ termina l utilit y and 
wish to update your stock, what do 
you do then ? You got it-hang up, 
switch utiliti es, and relog onto Dow 
Jones. Yo u cannot switch between 
utilities while on line with Dow 
Jones. Another well-thought-out and 
useful feature. 

If my hunch is correct, mariy PC 
World readers use a keyboard macro 
prog ram such as ProKey to improve 
execution. Try loading D.f MA over . 
ProKey. The program loads, yo u can 
get it to graph, but you can't clear the 
sc reen to chart another stock issue. 
Wonderful. Want to do a dail y quote 
update? You can't with ProKey sit­
ting in low memor y. 

What about prog ram execution 
speeds? I assure you that Wi lli ams 
did not spend a real work sessio n in 
front of the Market Analyzer. If he 
had, he would not have had time to 
write his article. In order to chart a 
single stock fo r 300 days, plo t a 50­
day weighted moving average, and 
plo t the on-balance volume indicator, 
the program takes 8 minutes and 44 
seconds. Can you believe that? This 
computer program takes 524 seconds 
to execute five commands-a total 
disgrace. Following a portfolio o f 30 
stocks rakes over 3Y2 hours per ses­
sion. Thar doesn' t include printing 

time on the Epson/IBM with 
Cra ftra x Plus. Can yo u store a 
finished chart for later printing? No. 
Can the chart be expanded o r con­
tracted easily? The answer is a 
qualified may be. Certa in manipula­
tio ns of the chart erase the on-sc reen 
data and sta rt you fresh, which 
means you have to replor a ll your 
lines. Fun, isn't it ? 

The poor programming effort 
made by Dow Jones and RTR in de­
sig ning and releasing the DM.fA for 
the IBM PC somehow was never 
noted in the pages of Willi ams's a rti­

. cle. The program is expensive to buy, 
expensive to use on line, and most 
importantl y, wasteful o f a user's 
rime. 

Dan Lawson, M.D. 

Rego Park, New York 


I would like to begin by saying how 
much I appreciate the time and effort 
that obviously went into Dr. Law­
son's letter about my review of the 
Dow Jones Marker Ana lyzer. Any 
physician willing to take time from 
his practice to compare the program­
ming codes for the Apple and the 
IBM PC versions line by line is cer­
tainly dedicated to computers. 

I do not, however, agree with his 
contention that the Dow Jones Mar­
ket Analyzer is not a well-thought­
out piece of investment software. My 
positive opinion of the DJMA was 
based on intensive use of the program 
before writing the review, and that 
opinion has been reinforced by exten­
sive use of it since. The DJMA is a 
useful software package that should 
be considered seriously by anyone 
looking for a program to do technical 
analysis for investment purposes. 

Several of the issues Dr. Lawson 
mentions, including speed and on-line 
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HERCULES.is the only 
graphics card 
that can run 
1-2-3.on IBM'S 
monochrome display. 

And that's just for starters. 
You don't have a Hercules Graphics Card? Then 

unfortunately you won't be able to run 1-2-3, including 
all its graphics, on IBM's monochrome display. And you'll 
miss out on all the other reasons why there are more 
Hercules Graphics Cards producing more high resolution 
graphics than any other add-on card for the IBM PC. 

But don't take just our word for it. If you need con­
vincing, remember that most of the IBM PCs at Lotus·· 
are running Hercules Graphics Cards. And the authors of 
1-2-3 know a good card when they see one. Or consider that 
the Hercules Graphics Card is widely used at Rockwell, 
Mass Mutual, and Carnegie Mellon. They couldn't all be 
wrong, could they? 

At $499, we think the Hercules Graphics Card offers 
the best price/performance ratio of any graphics card avail­
able today. As you can tell , plenty of users agree with us. 

Call or write for our free information kit. You'll see 
why the first graphics card for the IBM PC is still the best. 
Hercules Computer Technology, 2550 Ninth St., Suite 210, 

Berkeley, California 94710. 
Telephone: (415) 540-6000. 

Hercules. We're 
strong on graphics. 
©1983 Hercules Computer Technology. 

The Hercules Graphics Card offers 720 x 348 graphics resolu tion on IBl\f s monochrome display, compatibility wi th text mode software, a parallel printe r por t , 
software to use BASIC's gr aphics and a two year warranty. A gr aphics subrout ine library with screen dump is ava ilable separate ly fo r $50. Graphics software 
that is compatible with the IBM color graphics card but does not have a Hercules compatible version will not run on the Hercules Graphics Card. Foreign 
Distributors : Reftex/U.K.; Computer 2000/W Ger many; Edisofl/France. Hercules Graphics Card is a tr ademar k of Hercules Computer Technology. IBM 
is a registered Lrademark of International Business Machi nes. 1-2-3 and Lotus a.re trademarks of Lotus Development. 
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data 111ai11te11ance, are expected to lJe 
addressed in the next release of the 
progra111. Until then, when making 
multiple-day 11/Jdates, owners of the 
c11rre11t version can use the Drop 
Older Units option on the Utility 
111e1111 . Use it to verify, ofl li11e, th,lf 
there is room to retrieve 12 days ' 
worth of data or to 111ake 111ore roo111, 
if 11ecessary.-Andrew T Williams 

Picture Problem 
Oops! Something's not quite right 
with the drawings in my article 
["The Cassette Por t Lives," PCW, 
Vol. I, No. 10]. I showed the pins on 
the DIN connector in onl y one of my 
diagrams; in the others I just used ar­
rows. T he artist has drawn the DIN 
con nector in all three diagrams but 
the wires don't go into it .from th e 
sa me direction in all three, perhaps 
giving the impression that differrnt 
pins are being used. 

The first of the three diagrams is 
correct. The wires go, in all cases, to 

the two pins that are farthest apart (it 
doesn't matter which of the two is 
which ). 

Michael Covi11gto11 
Sa11 Gabriel, Califomia 

Words from WordStar 
This letter is wr itten in response to 

"War of th e Words" by Burton Al­
person [ PCW, Vol. I, No. 8 ]. 

I realize that since WordStar is 
known as the sta nd ard of the indus­
try fo r word processing it is often 

positioned as a basis for measure­
ment and criticism when comparing 
word processing packages. However, 
I feel that this article's measurement 
of WordStar's capabilities is unfair. 
The capabilities of WordStar are mis­
represented in terms of feature imple­
mentation and the productivity that 
WordStar offers to a word processor. 

With respect to feature implemen­
tation, command control seq uences 
were often counted twice. For exa m­
ple, moving down each line of Word­
Star text was considered a separate 
keystroke. In actuality, the user 
wou ld si mpl y depress the key once 
and hold it down for the entire se­
quence. 

The method used to double-space 
and justify a block of text is far from 
the simplest and quickest alternative. 
As the WordStar user's manual de­
scr ibes, the dot command .lh 16 pro­
vides an easy way to produce a 
double-spaced document. Using th e 
.lh 16 command and a < Ctrl > -B on 
each paragraph cuts the number of 
keystrokes in hal f. (This ca n even be 
reduced further, as Alperson incli ­
cated, with the < Ct rl > -QQB 
opt ion. ) · 

With respect to productivit y, or 
"agility," WordStar offers th e produc­
tion-oriented word processor an effi­
cient and ex tremely fast operation for 
getting the job done. The diamond 
cursor command set offers the fastest 
means of typing and editing fo r the 
touch typist, since the hands never 
have to leave the keyboard. Alperson 
underestimates the movements and 
overall time required to move a 

mouse around for cursor control. 
Positioning the mouse on a specific 
character takes more than the eq uiv­
alent of one keystroke. 

Jan Swanberg 

Product Manager, 


MicroPro /11ternational 

San Rafa1el, California 


Name and Address 
Our Fehmary issue (Vol. 2, No. 2) 
i11c/11ded a11 i1rticle called .. Maki11g a 
Date" by Steve Manes, ,1 professio11al 
11111sician in Ne/U York City. The au­
thor is 11ut tu he rnnf11sed with a11­
other Ne1U York 1Uriter of the s,1 111e 
11a111e. That writer, Stephen Manes, is 
a w11trib11ti11g editor /(Jr PC Maga­
zine a11d PCjr 111agazi11e and clwir­
111a11 of Hard/Soft Press. 

The frbmary issue also co11tai11ed 
a letter fro111 Bret S,dter in 1Uhich he 
o(fered to su/7ply readers with ,, free 
memory 111ap for the I BM PC a11d 
PC XT U11fort1 111ately, we neglected 
to print Mr. Salter's address. If you're 
interested send a self-addressed. 
stamfJed envelope to Bret Salter, Dllta 
Base Decisions, 14 Bomzie La11e. At­
/,1nta, GA 30328.-Ed. 

Letters should lJe mailed to Letters, 
PC World, 5S5 De Haro St .. Sa11 
Fm11cisco. CA ':J-/. IU7, or sent dee­

. trwzically to Co111/J 11Serue 74055,415 
or Source STf.':JU8. :; 
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PLAY WITH CLASSIC STYLE. 

Jewel Advanced Business SoftwareT:A Classic Case. 

Just about everyone's got accounting software to 
sell you these days. Trouble is, most of it 's rather 
incomplete. Jewel has the first full -powered, con­
cert quality systems ever to run on micros. 

Why? Simple. Our binary tree-based systems 
allow multiple key setups that provide partial key 
searches, eliminating the sorts and merges associ­
ated with old-fashioned single key ISAM systems 
currently prevalent. All our programs are fully 
interactive ; input into one automatically updates 
data in appropriate others. And programs can be 
configured to fit particular business situations. 

If you're part of a business that needs to stay on 
top of inventory control, labor costs, billing cycles, 
receivables, etc., Jewel Advanced Business Soft­
ware provides more features, power, and value 
than any other systems available. 

Consider the unique Jewel features 
which: D allow unlimited data capa­

provide last-year comparisons D allow separate 
income statements per profit center D cannot close 
out of balance D have complete flexibility in sys-
tern use D produce reports such as normal & spe­
cial Income Statements, Statements of Change, & 
Sources and Dispositions of Fu nds D via A/P, save 
money by tracking vendor designated discounts D 
print aging reports with user-defined periods D 
project cash flow requirements D profile vendors 
D via A/R, provide complete Inventory Control 
D Customer Profiles D generate sales reports by 
salesman, territory, customer, state, or zip code D 
track salesmen paid commissions D via O/E, auto­
matically update AIR & allow alternate item selec­
tion D create work orders, labels, & lists D produce 

multiple inventory reports. 
Once you discover all the qualities of 

Jewel Advanced Business Software, you' II 
-'.... see it 's a classic in its own time, becoming 

bilities D interface to a spreadsheet for ~ the leading name in the industry Look for 
full management reporting D via G/L, pro- the Jewel label at local computer product 
duce_ udb gets per ccoua_ _n_t._per period. &____, stores. Or cal l us direct for more information. 

HERITAGE HOLDINGS, INC. 
611 Anton Blvd. , Suite 720, Costa Mesa, CA 92626 714/662-6999 TOLL FREE 800/227-3283 

JEWEL is a registered t rademark of Herit age Holdings. Inc. JEWEL Advanced Business Sohwarc © 1984 by Heritage Holdings. Inc. 

Circle 409 on reader service card 



Simply... the best 
Enter your employee' s data on the screen, and 
Medallion Payroll does the rest. Easily, quickly and 71'80 SW Fi r Loop
accurately. Even unusual situations (such as mid-month Portland, O R 97223 
draws, tip credits and more) are no problem. (503) 644-8155 

Timberline M edallion Payroll is one part of a complete collection of accounting software. Tim berline software runs on IBM , Tl, D EC, SAGE and NEC. 

© 1983
· Timberline Systems. Circle 647 on reader service card 



GETIN ON THE BOOM'M 

TeleVideo® Personal Computers best equip the professional for success. Because TeleVideo's 
innovative design produces powerful, sensibly-priced computers that communicate with one 
another and grow as rapidly as you do. 

TeleVideo Personal Computers offer a simple add-on growth path to protect your investment and 

give you access to the world's largest library of software. 


The fu ll-function TeleVideo Portable Computer sells for less than 
most other portables and can be easily linked to an office 
computer network. 

For more information, contact one of our European offices . And gel in 

on the boom. 


NORTHERN EUROPE (UNITED KINGDOM), 0908-668-778 
CENTRAL EUROPE (THE NETHERLANDS), (0) 2503-35444 
SOUTHERN EUROPE (FRA NCE), ( 7) 687-3440 

Tel~Video Personal Computers

O®TeleV1deo Systems, Inc. 
TeleVideo compucer sys1ems are iull )' serviced by our network oi lntemational Ois1ribuwrs. Circle 701 on reader service card 29 



... The New 
Perfonning Art 

Over '.]:00 feattires,arid functions, most 
access.~ifb¥ one ot fyVo keystrokes 

Reviewirs cemment, "like dedicated ~ord
' ' . 

prot:essing on a PC . .. powerful, 
sophisticated .. . fast full-screen response" 

GUEST GONDUCTQR' 
People like you frem banks, insurance 
companies, law firms, investment houses. 
universities, and Fortune 1000 companies 

GUEST ARTIST 
.<;' 

DBM· PC an.d mes~ plqg-~cimpatibles* 

THE WOEI< TO BE 1'E~ORM~D 
All word processing. functions 

create., edit, move and' delete text with 
virtuoso ease. 

Merg~ capabllities for repetitive letters 

Library for boilerplate 

File conversions 
ASCII to MultiMate and vice versa 
DIF to MultiMate 

Column mcirtipufation/<;akulation 

FANFARE FOR NEW FEATURES 
Key procedures 

flawle.ss repeat performances of functions 
and keystrokes 

Spelling error detection and correction 
80,000 word Merriam-Webster dictionary 
create your own custom dictionary 

An option to allow complete document 
trajlsfer to and from Wang systems 

Support for o:ver 60. pr.inters 
3· bin ~l:teet feeders. 

Muiti:Mate Vet 3.20 
Word Proce.ssing 
AUDIENCE BRAVOS! 
For superior documentation, unlimited toll-free 
technical support, on-line HELP and a 30-.day 
m0ney back guarantee.** 

For ast~ddiri~ ovation of~our own, see. 

MultiMat~ Professional Word Processing, 

Version 3.20, at your local dealer. Call us at 

1-800-243-3142, (203) 522-2116 (ask for 

Leonard) for 'the dealer 'nearest you. 


SoftWord Systems, Inc. 
52 Oakland Ave., North 

SoftWord East Hartford, CT. 06108 
liillliiJ 

IBM Is a registered trademark of IBM Corp. 
• Wang 'ts a reglst;,,ed.tt;,demark ofWang Laboratories. Inc. ~• 

Mul11Mate·ls .a tfit!emark qf SoflWonl Systems, Inc. · 
•·D05 1.1 requfres ·~92K memoey; DOS 2.0 requires 256K 
System must bedouble-sided . 

..Limit one per puichilse. . ' 


Circle 396 ., on ·r.eac;ler service card 
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PC WeRLD View 

News and notes for the computing community 

Miriam M edom 

PC World View repo rts new develop­
ments in computer technology, items 
of interest to a ll computer enthusi­
asts, and the most significant and en­
ti cing speculation abo ut indust ry 
trends and personalities. We reserve 
the "Grapevine" section of this col­
umn fo r industry repo rts that are still 
at the speculati ve stage. 

Grapevine 

Long on Lasers 
According to industry sources, IBM 
has o rdered 1.5 million compact laser 
videodisc dri ves for delivery during 
the nex t several months. At press 
time no confirmation of their poten­
tial uses could be obtained, although 
observers speculate that thi s high­
capac ity storage medium may be 
added to the PC fa mily of products. 
Reportedly, IBM ordered only the 
drives and still must develop an inter­
face to connect the videodisc drives 
to the PC o r other computers selected 
fo r this pro ject . 

The compact disk has begun to 
take ho ld in the audio market, and its 
capac ity to store both video images 
and data seems highl y promising for 
compu ters. As ye t, however, thi s 
technology is expensive: recording a 
videodisc, on which in fo rmation is 
permanent , costs several thousand 
dollars. So these disks w ill have to 
contain data that has wide appeal, 
such as an encyclopedia, a dictio­
nary, a thesaurus, or other reference 
wo rks. (Has anybody acquired the 
videodisc rights to the Guinness 
Book of World Records?) 

The other cur rent hang-up is tech­
nologica l: as yet , the lase r videodisc 
drives are read-onl y dev ices. (Pan­
asonic makes a read-and-write vid­
eodisc recorder, but it costs $35 ,000, 

PC Wo rld 

so it 's not likely to be the machine 
that IBM wants 1.5 million of.) Until 
read-wr ite videodisc technology 
turns ou t a relatively low-priced 
product-like fl oppy dri ves and hard 
disks- the laser dri ves will be terr ific 
as data accessors but useless as data 
recorders. 

Short on Floppies 
Another industry re por t states that 
IBM has cranked up its di sk-drive­
making apparatus to try to meet the 
demand for 5 Y4-inch floppy disk 
drives for the PC and the PC XT. Al­
though IBM has mult imill ion-dollar 
contracts to purchase floppy drives in 
volume from both Tandon and Con­
t rol Data, the computer maker appar­
ently intends to supplement these 
supplies w ith its own prod uct . 

IBM 's manu fac turing site for these 
dri ves is a plant in Boulder, Colo­
rado, where the company's short­
li ved 4-i nch floppy disk drive was de­
veloped. (IBM origina ll y planned to 

sell its 4-inch dr ive to other computer 
manu fac turers, but industry demand 
fo r the odd-sized dri ve was not over­
whelming, and IBM subsequently 
abandoned the projec t. ) The future 
of the industry-standard 5 Y4-inch 
drives seems much more secure. One 
industry observer predicts that by 
1986 IBM will need as many as 5 
million each yea r. 

Industry Ingenuity 
Here's a sto ry of one soft ware com­
pany helping another-complete 
with three happy endings. At the fall 
COM DEX show in Las Vegas, Mi­
crosoft sponsored a kind of lottery 
designed to bring people together. 
The Bellev ue, Washington, soft ware 
firm and the computer makers that 
have licensed Microsoft 's MS-DOS 
handed out buttons on which seri al 
num bers had been printed. There 
were two copies of each button; the 
trick was to find the person who had 
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the same button as you. In a sea of 
80,000 people (not to mention five 
exhibit halls), finding a badge with an 
obscure 6-digit number on it was no 
small task. 

But one enterprising software firm, 
Dynamic Microprocessor Associates 
(DMA) of New York City, decided to 
become a matchmaker. DMA pub­
lishes an applications-generating pro­
gram called Formula I I, and when a 
friend suggested to the people work­
ing in DMA's booth that the pro­
gram would be ideal for locating the 
people who had matching buttons, 
the DMA fo lks readily agreed. After 
about half an hour's work with For­
mula II, the DMA staff produced a 
custom-tailorep data base to record 
and compare button numbers and lo­
cate the buttons' owners. 

On Wednesday, the third of COM­
DEX's five days, DMA staffers 
posted flyers inviting showgoers to 
their booth to register for button 
matching. Word of this highly appro­
priate use of computer power spread 
throughout the convention, and the 
line at DMA's booth was at least ten 
deep for the rest of the week. Diana 
Wilcox, one of the DMA staff mem­
bers who worked in the company's 
booth, reports that the button data 
base had 2500 numbers in it by the 
end of the show and that Formula I I 
had made between 50 and 60 
matches. 

Everyone whose buttons matched 
automatically won a copy of Micro­
soft Word, a new word processing 
prograrri, and all those winners were 
eligible for a drawing to choose the 
three big prizes-trips to Paris, 
Munich, and Hawaii. Of course, to 
prove that you had matched buttons, 
you had to find the other person 
whose button had your number on it, 
and that's where Formula II really 

helped. The data base not only 
matched numbers but also included 
hotel room number, booth, company 
affi liation, home phone, and other in­
formation useful to help a would-be 
winner find his or her match. At least 
two of the three big winners made 
their matches through the DMA 
booth, Wilcox notes, and one happy 
winner took the DMA staff out for 
champagne. 

Program Pedigrees 
To help alleviate confusion about 
which programs run on which IBM 
PC compatible computers, Software 
Strategies of Eden Prairie, Min­
nesota, offers a sort of program 
pedigree service. The company dis­
tributes some 300 programs, and it 
will certify to makers of PC compati­
bles that its programs will run on 
their machines. (Presumably, it will 
also report which programs won't 
run on a particular computer.) Man­
ufacturers of PC compatibles will be 
able to use this information to com­
pile and publish lists of software 
guaranteed to run on their machines. 

Big Blue's News 

Popcorn Included? 
In a quiet but swift move, IBM has 
purchased 94 large-screen video pro­
jection systems frcm Inflight Services, 
a company that supplies movie ma­
chinery to the airlines. The systems 
were ordered by the National Mar­
keting Division of IBM, located in 
Atlanta, and reportedly will be used 
in the corporation's "executive brief­
ing rooms." We're wondering if the 
men and women in blue have to pay . 
$3 for earphones. 

It Even Makes Change 
IBM recently announced that it will 
manufacture the first automatic teller 
machine to dispense coins. Most of 
the computerized walk-up windows 
at banks are limited to bills of one 
denomination (typically $20), but 
IBM's new 4730 Personal Banking 
Machine can handle five denomina­
tions of bills plus pennies, nickels, 
dimes, and quarters. The advantage 
of all this flexibility is that customers 
can cash their Social Security checks 
or withdraw just enough cash for an 
ice-cream cone at the Baskin-Robbins 
down the street. 

Since IBM seems to have adopted 
the word personal for its products 
lately, we're wondering if the corpo­
ration might provide a PCjr-type 
number pad for the new automatic 
teller. With just a few handy keys and 
an infrared signal, you could cash 
your paycheck from across the street. 
In case you want one of these per­
sonal tellers for your very own, prices 
start at $20,300. 
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Competitors Buy 
Compatibles 
Honeywell Information Systems 
and Control Data Corporation, 
two of IBM's competitors in 
the large-computer market, are 
buying PC compatible micro­
computers from another IBM 
competitor. The recipient of some 
$45 million in orders from the two 
firms is Columbia Data Products, 
maker of both a desktop system, the 
MPC, and a portable, the VP. A 
spokesperson for Columbia noted 
that the firm has been shipping about 
200 computers per month to each of 
the two big buyers. Both Honeywell 
and Control Data are expected to in­
tegrate the Columbia machines into 
larger systems designed for such 
special purposes as banking or office 
automation. 

Democrats May Roast 
The Democratic Convention is slated 
for San Francisco this July, and to get 
this plum for her city, Mayor Dianne 
Feinstein had to certify that the tem­
perature in the convention hall would 
stay between 70 and 72 degrees. But 
the Democrats may find themselves 
in the ultimate stuffy, hot, and 
smoke-filled room, because the air 
conditioners, smoke-removal ventila­
tors, and various other environmental 
aids are controlled by a computer 
that has been acting up since the hall 
opened two years ago. 

So far the $1.4 million computer 
system at San Francisco's Moscone 
Convention Center has not lived up 

to its prgmise. Although it is sup­
posed 'to control heating, cooling, 
lighting, and other basic operations, 
the Ho.neywell system has been so 
unreliable that the center's staff still 
turns everything on and off man­
ually. The machine occasionally takes 
over without being asked, turning 
lights off and on and even sending a 
fire door crashing down on one occa­
s10n . 

While Honeywell and the center's 
management firm trade charges 
about who's responsible for the pesky 
computer, Feinstein and her staff are 
hoping for cool weather. Because the 
building's air-conditioning system 
was designed for the temperate San 
Francisco climate, it may not be able 
to cool the hall during a hot spell. So 
if the weather and the computer don't 
cooperate, the Democrats could be in 
for a real political roast. 

Loose Lips 
People in the computer industry say 
some provocative and illuminating 
things. They sometimes also make 
pronouncements that, in the cool 

light of consideration, may sound 
a bit rash. We'll print a selection 
of these statements each month 
and, as always, we' ll pay for the 
material we use. (The check goes 
to the submitter, not the speaker.) 

Here are a few pearls. 
"The next corporate status symbol 
will be direct access to the data 

base. He who doesn't have access 
doesn't make it in the corporation." 
-Stephen Caswell, software pub­
lisher, on how managers wi ll use 
desktop computers. 

"Everybody now is to some ex tent 
at the mercy of IBM."-Mitch Ka­
por, president of Lotus Development 
Corporation, on the perils of depend­
ing on the PC for a livelihood . 

"IBM has really ex offic io taken 
over companies." -James Toreson, 
president of Xebec, on the fact that 
supplying hard disk controllers to 
IBM is dominating his firm's 
operations. 

"The software industry is like a 
baby who's been eating h;gh-perfor­
mance vitamins all day and turns 
into an adult overnight."-Roger 
Yon Oech, president of Creative 
Think, at the "Success in Software" 
conference. 

"Wowie-zowie technology doesn't 
sell machines any longer. Computers 
are sold through traditional market­
ing methods. It's a matter of who can 
shove the most commercials into the 
Super Bowl." - Jean Yates, president 
of Yates Ventures, on the future of 
selling computers. 
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Call Us RAMada 
Ramada Inns, based in Phoenix, has 
ordered 640 IBM PCs for installation 
in its motels and hotels throughout 
the United States and Canada. The 
computers will be used to take reser­
vations, store information on pre­
ferred customers and travel agencies, 
and exchange data with the com­
pany's main computer system in 
Phoenix. 

Ramada has some 97,000 rooms 
in its 600-plus inns, making it the 
world's third-largest provider of 
lodging. It is the first hotel chain to 
install PCs. 

Software News 
Computer programs are becoming so 
abundant and specialized that both 
buyers and sellers need advice. Two 
useful publications should help meet 
this need; one focuses on software 
marketing, and the other analyzes ac­
counting programs. 

Soft-letter, subtitled "Trends & 
Strategies in Software Publishing," 
reports developments and offers tips 
for people in the software business. A 
recent issue focused on software 
best-seller lists, explaining how the 
lists are compiled and questioning 
the accuracy of those reports. This 
eight-page opus is published bi­
weekly; annual subscriptions are 
$135 (63 Sacramento St., Cambridge, 
MA 02138). 

The Knight Accounting Software 
Reports are intended to help soft­
ware dealers and accounting firms 
compare and evaluate the many 
commercial accounting software 
packages. Each report covers one ac­
counting module, such as accounts 
receivable or general ledger, compar­
ing that module's design and use 
with four brands of software. One of 
the Knight reports compares two ver­
sions of software from Peachtree, the 
MBSI package from RealWorld Cor­
poration, and the Great Plains ac­
counting package from Great Plains 
Computers. 

The Knight service produces these 
comparative reports for $75 each. 
The authors, Sherry Knight (a CPA) 
and Steven Yoder, can prepare an in­
depth analysis of any brand of ac­
counting software for $500. For 
more information, contact the 
Knight Research Corporation, 6644 
Heartwood Dr., Oakland, CA 94611, 
415/339-8475. 

PC World View welcomes contribu­
tions from readers, and we'll pay up 
to $50 for the items we use. Please 
include your name, address, and 
phone number with contributions. 
Send them to PC World View, PC 
World, 555 De Haro St., San Fran­
cisco, CA 94107. e 
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DOMESTIC DISTRIBUTOR TERRITORIES 
NM; EI Paso Cty, TX 
BFA Corporation 
(505) 292-12121WX/TLX: 910-983-1157 
PR;VI 

Computec Systems Corp. 

(809) 781-78801WX/TLX: 325-2326 

N. DE; S. NJ; E. Pi\ 

Denco Data Equipment 

(215) 542-98761WX/TLX: 51(}661-0638 

N. IA; MN; ND; SD; W. WI 

Dytec North 

(o12) 645-58161WX/TLX: 910-563-3724 

S. IL; S. IA; KS; MO; NE 

Dytec South 

(314) 569-2990 1WX/TLX: 910-764-0840 

AL; FL; GA; LA; MS; NC; SC; TN 

Gentry Associates 

(305) 859-7450 (800) 432-2226 (Florida) 

1WX/TLX: 810-850-0136 

CA; N. ID; NV; OR 

Group III Electronics 

(213) 643-6997 lWXITLX: 910-348-7103 

N. NJ; NYC 
Logon/TMA
(201) 646-92221WX/TLX: 710-991-9710 
KY; Ml; OH; W. PA; WV 
Lowry & Associates 
(313) 227-70671WX{fl..X: 810-242-1519 
S. DE; MD; VA; DC 
Mesa Technologies, Inc. 
(301) 948-4350 (800) 638-2039 
1WX/TLX: 710-828-9702 
NY State 
NACO Electronics 
(315) 699-26511WXITLX: 710-541-0439 
AZ; S. ID; MT; VT; WY 
Par Associates 
(303) 371-41401WXITLX: 910-932-0180 
N. IL; IN; E. IA; E. WI 
Peak Distributors, Inc. 
(312) 255-07071WX: 910-687-2267 
HI 
Peripherals of Hawaii 
(808) 538-7797 
CT; ME; MA; NH; RI; VT 
S & S Electronics 
(617) 458-41001WX/TLX: 710-343-3456 
AK 
Sector Systems 
(907) 276-8825 
AR; OK; TX 
U.S. Data Associates 
(214) 680-97001WXITLX: 910-867-4838 

PRINTRONIX 
SALES OFFICES 
Atlantic Regional Office 
Printronix 
7~ Harris Road, Nashua, NH 03060 
(603) 888-6140 1WX: 710-228-8017 
Central Regional Office 
Printronix 
700 E. ~den, Suite 202, Westmon~ IL 60559 
(312) 325'-3662 1WX: 910-651-0116 
No. Calif. District Office 
Printronix 
50 W Brokaw Road, Suite 64, Rm. 101 
San Jose, CA 95110 
(408) 297-8045 1WX: 910-338-2290 
Southeast District Office 
Printronix 
P.O. Box 12008, 8000 S. Orange Ave., #109 
Orlando, FL 32809 
(305) 859-5574 1WX: 810-850-0240 
Southwest District Office 
Printronix 
9451 LBJ Freeway, Suite 220, Bldg. B 
Dallas, TX 75243 
(214) 680-3168/3169 TLX: 758-760 
Western Regional Office 
Printronix 
17500 Cartwrif.l)it Road, P.O. Box 19559 
Irvine, CA 92713 
(714) 863-1900 1WX: 910-595-2535 

PRINTRONIX 
INTERNATIONAL OFFICES 
fur names and addresses of International Offices 
and Distributors, contact Printronix International 
Headquarters: 
Printronix 
17500 Cartwrif.l)it Road, P.O. Box 19559 
Irvine, CA 92713 U.S.A 
(714) 863-1900 TWX: 910-595-2535 



MVP: Most Versatile Printer. 
Plug-compatible with the IBM-PC, 

Ule Victor 9000 and other leading 
microcomputers, the MVP is the only 
microcomputer line printer versa­
tile enough to handle the needs of 
every personal computer in your 
Qffice. Whether its business graphics, 

rd processing, or heavy duty 
l'khorse processing, the MVP does 

an...without skipping a beat.
MVP versatility means different 

for differen needs: high 
characters at 80 LPM for 

·ng; 150 LPM for data 
200 LPM for com-

you generate a wide range of custom­
ized business graphics- labels, 
logos, bar codes, enlarged characters, 
reverse images and more. 

The MVP hammers home its ver­
satility with superior print quality, 
producing crisp, uniform dots that 
overlap to create characters so solid 
they're clear to the last copy of a 
multi-part form. 

The MVP achieves its remarkable 
performance using the patented 
HammerBank technology proven 
so successfully in our P-Series 
printers-producing the meanest 
mean-time-between-failure rate 
in the industry. 

Whats more, the MVPs pre­
cision dot placement won't shift or 

get out of register because the print 
mechanism is a one-piece unitized 
assembly with no adjustments. 
Consequently, you avoid the periodic 
readjustments typical of other 
printers. 

When you want a business printer 
that gets personal, think MVP. 

The business printer that really 
means business. 

For more information, contact 
Printronix at 17500 Cartwright 
Rd., P.O. Box 19559, Irvine, CA 9Zll3. 





TrECM~R'S SUPER PRIDES! 

CAPTAIN™ 
TECMAR'S TOP OF THE LINE MULTIFUNCTION BOARD 
Provides maximum memory expans ion to 640K for the PC . 

Performs eight (8) key functions in one (1) expansion slot . 


• 0 to 384K MEMORY · fully socketed for easy •SPEED DISK SOFTWARE (included)· simulates $349 Unpopulated 

user upgrade in 64K blocks. high speed disk drive in RAM , from 5K to 512K Memory 


•CLOCK/CALENDAR · battery-powered to main- in 1K increments. 50% faster than a Winchester. 

tain date and t ime while computer is on or off. • AUTOTIME SOFTWARE (included)· $389#64K 


•SERIAL PORT · to connect to modem or printer automatically enters correct date and time $470#128Kwith full IBM PC compatibility 	 each time the user powers up the computer. 
•PARALLEL PORT - fully compatible for stan· 	 •OPTION · inexpensive PAL chip enables user $551#192K 


dard IBM Parallel Printer or compatible to rest rict availabili ty of information on a 'need 
 $633#256K
printers. Cable and connector included. to know' basis or to limit access to proprietary 

$7141320K• RAMSPOOLER SOFTWARE (included) · enables software. 
printing to become a background task, freeing $795#384K 
your PC for other funct ions. 

WAVE™& BOSUN™ for your IBM PC/XT 

WAVETM 
$299164K $449#192KBOSUN 
$379#128K $499#256K 

$195°0 
WAVE fits into a short slot in the IBM PC/XT. 

• 64K to 256K MEMORY· fully socketed for easy 
Held upgrade in 64K blocks. 

The following additional features are the same as 
Captain described above: 
• RAMSpooler TM Software 
•SpeedDisk TM Software 

BOSUN™ 
BOSUN fits into a short slot in the IBM PC/XT. 
The following features are the same as Captain 
described above: • RAMSpooler Software 
• Clock/Calendar • AutotimeTM Software 
•Serial Port • PAL Option 
• Parallel Port •Cable and Connector 

Tecmar boards have: 
Tecmar, ·inc. •COMPATIBILITY WffH IBM PC AND OTHER
6225 Cochran Road LOOK ALIK!=S. 
Solon (Cleveland), Ohio 44139-3377 PARALLEL PRIN°TER CONNECTOR • Full one year warranty 
Phone: (216)349-0600 Telex: 466692 •GUARANTEED 72 Hour repair turn-around 

THESE TEqMAR PRODUCTS ARE DELIVERABLE Circle 190 on reader service card NOW! 



Bi-Graphix I replaces both the IBM 
Monochrome Display/Printer 
Adapter and, the · Color/Graphics 
Aaapter Card. It will also allow 
graphics to be displayed on the IBM 
Monochrome Monitor. 

No mod ification is needed to run 
standard graphics software on the 
IBM Monochrome Display. 

Monitor and mode selection is done 
easily by the flip of a single external 
switch. With two 9 pin output con­
nectors you can have the IBM 
Monochrome Display and a color 
monitor connected simultaneously. 
Switching between the two monitors 

can be performed through software. 

With Bi-Graphix I you can run Lotus 
1-2-3 with the IBM Monochrome 
display, and enjoy the benefits of 
superior text quality and graphics 
without sacrificing compatibility. 

Bi-Graphix II is a piggyback card 
with 128 k of memory. By installing 
Bi-Graphix II onto Bi-Graphix I you 
will be able to reach r.esolutions of 
640 X 400 in 16 colors, using any 
standard high resolution color 
monito r. Resolutions of 720 X 700 
can be attained on the IB M 
Monochrome Display. 

FEATURES 

Bi-Graphix I 
• Standard IBM graphics modes 
• Standard IBM Monochrome text 
• IBM Monochrome Display Graphics 
• Upgradeable for higher resolutions 

Bi-Gr aphix II 
• 640 X 400 16 colors with Color monitor 
• 720 X 700 IBM Monochrome Display 
• Software support fo r higher resolution 
• 	Pi3gy-Back onto Bi-Graphix I. so no 

need for an extra slot. 

PC Components, Inc. 
Subsidiary of Applied Computer Products 


1916 Welsh Road , #6 

Philadelphia , PA 19115 


215-934-6990 
Dealer Inquiries Invited 

IBM is a regi!=i lc rcd tradema rk or Interna tional Business Mac hines. 1-2-3 is a tradema rk of Lotus development. 

PGS is a tra d'emark of Princeton Graphics Syste m. Bi-G raph ix I a nd Bi-Graphix II a rc trade marks of PC compone nts. 


Circle 205 on reader service card 



In businesses ofalmost every size these days, the more changes in your business and the power to grow along 
successful you are, the less time you have to spend with with your needs. • Ask your local IBM PC dealer to 
paperwork. Now you can turn all that paperwork over show you how CI·P can keep inventory under control, 
to CI·P~ the Concentric Information Processor, and manage mailing lists, write reports, calculate due dates, 
your IBM* PC. • You'll be using CI· P con­ figure sales tax - in other words, take over the 
fidently and profitably within hours. Designed paperwork, while you concentrate on running 
for first-time users, CI·P lets you create files, the business and increasing profits. CI·P from 
alter formats, and design reports visually. So Concentric Data Systems, 18 Lyman Street, 
simple! Yet CI·P has the flexibility to adapt to Westboro, MA 01581, (617) 366-1122. 

The next generation ofinformation managrnent software. 

Circle 658 on reader service card 
C·l ·P is a trademark of Concentric Data Systems, Inc. 

IBM is a registered trademark of International Business Machines. 






Introducing COMPAQ PLUS, the first 

high-performance portable personal computer. 


T he makers of the COMPAQ'"' 
Portable Computer, the indus­

try standard, announce another 
breakthrough-the COMPAQPLUS"' 
Portable Personal Computer. No other 
personal computer can handle so much 
information in so many places. 

The new COMPAQ PLUS offers 
an integrated ten-megabyte fixed disk 
drive in a portable. 

Plus a bigger payload 
How much is ten megabytes? 

Enough to tackle jobs that can't be 
conveniently handled on most per­
sonal computers. 

A mailing list of 100,000 names and 
addresses. 

Information 
that would fill your company 

ledgers can be stored on the fixed disk 
drive of the COMPAQ PLUS. 

Inventory records on a quarter mil­
lion items. 

The entire San Francisco phone 
book, with room left for Peoria. 

Your most used programs can be per­
manently kept on the fixed disk drive 
of the COMPAQ PLUS, ready to 
call up and run. 

Store a library of accounting 
programs-payables, receivables, 
general ledger, and payroll-with 
the company's books. Then take 
them to a board meeting or a 
branch office. 

Your inventory control program 
and your inventory records can go 
with you to the factory. Your build­
ing specs and your project manage­
ment programs can go with you to 
the construction site. 

The high-capacity portable 
multiplies the productivity of every 
program it runs. 

Plus more programs 

The COMPAQPLUS runs all the pop­
ular programs written for the IBM" 
Personal Computer XT, available in 
computer stores all over the country. 
And they run with no modification 
whatsoever. 

You're buying a computer to solve 
problems. Why not have more problem­
solving programs to choose from? 

Plus a traveler's toughness 
A true portable has got to be tough. 
The COMPAQ PLUS is. 

Its fixed disk drive is designed specifi­
cally to travel. Rough roads and hard 
landings don't bother it because a spe­
cially designed shock isolation system 
protects the disk from jolts and 
vibration. 

AU the working components are sur­
rounded by a unique aluminum frame 

with cross-members that . 
strengthen it side-to-side, front­
to-back, and top-to-bottom. 

Does a portable personal com­
puter really have to be this tough? 
Take a look at your briefcase 
and then decide. 

Plus a lot more 
The COMPAQ PLUS comes with a 
360K byte diskette drive for 
entering new programs and copying 
data files. 

The COMPAQ PLUS also works 
with optional printers, plotters, and 
communications devices designed for 

The COMPAQ Portable, the industry stan­
dard in portable personal computers. ' 

The problem-solving power of a high­
performance desktop personal computer 
can now go where you need it. 

IBM's personal computer family. 
It has two IBM-compatible slots for 

adding optional expansion boards. 
With companion programs, they'll let 
you network with other personal com­
puters, communicate with your head­
quarters computer files or add memory 
capacity if your needs grow. 

When you see all that COMPAQ 
PLUS has to offer, you'll be pleasantly 
surprised by the price. The fact is, it 
costs hundreds less than comparably 
equipped desktop personal computers. 

See the first high-performance porta­
ble personal computer. The COMPAQ 
PLUS-performance, programs, pro­
ductivity. Plus problem-solving power. 

For the name of the Authorized Dealer 
nearest you, call 1-800-231-0900. 
0 1983 COMPAQ Computer Corporation 
COMPAQN and COMPAQ PLUS"' are trademarks of 
COMPAQ Computer Corporation. 

IBM• is a registered trademark of International Business 

Machines Corporation. 


The new COMPAQ PLUS, the first high­
performance portable personal computer. ' 

&'DlllPAQ 
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r------------------------------------------~I Please send me: D 5114'' IBM PC SS Name I 
I D Free feature-by-feature D 5114'' Victor/ Sirius Title I 

comparison D 5114'' DEC Rainbow (Dig. RX50) Company II D Forms painter information *Add $20.00 if outside U.S., Canada I
I D Graphics information or Mexico Phone<-->--------­

II D Text processor information 0 Check or money order enclosed Address II 
D Run-time package information (must be drawn from U.S. bank City_____________ 

I D Please accept my order for in U.S. currency) State Zip I 
I KnowledgeMan Package $500.00 MasterCard No. Send To: I 

D Shipping and Handling* 10.00 VISA No. II (Indiana residents must I
I add 5% sales tax-$25.00) American Express No. MOBS/Consumer Productsv 
I Expiration Date P.O. Box 248 I

Machine: Lafayette, IN 47902 
I Operating Systems: Bank No. (if M.C.) Phone: (317) 463-2581 1 
I D PCDOS D MS DOS D CP/ M-86 Signature_________ 1 
I Disk Format: VISA and MasterCard orders may be Or Contact Your Local Dealer. I 

I o 8" JBM-3740 SS/ SD placed by phone (317) 463-2581. PRICES sueJECT rn CHANGE w1rnouT NOTICE I 
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: Getting Started: Introduction 

Let's Get Started 


Harry Miller 

With this issue we are introducing a 
new section called "Getting Started." 
This section is specifica lly aimed at 
the growing number of new com­
puter users. Every month thousands 
of people are either buying computers 
or starting to learn how to use them. 

'The objectives of the "Getting 
Started" sect ion are to make both of 
those activities a little easier and a lit­
tle more manageable. 

We are fond of saying that reading 
PC World wi ll help you get the most 
out of your personal computer. We're 
also aware that first you've got to be 
able to get some kind of useful work 
out of it. The articles in the "Getting 
Started" section will help you over­
come the obstacles that might pre­
vent you from getting results from 
your computer. Getting started with 
your computer requires decisions for 
which the number and complexity of 
choices is overwhelming. You are 
also sure to encounter techniques or 
commands that just aren't explained 
adequately in any of the manuals. 
Some of the toughest obstacles you 'II 
have to deal with might be in the 
conceptual understanding of what 
the computer is supposed to be 
doing. In those cases it's not just the 
answers that are elusive; it's often 
hard to know even what the ques­
tions are. 

This month's "Getting Started" 
section features an article, " DOS for 
Beginners," about the most com-

PC World 

monly used commands in the PC's 
operating system (the software pro­
gram that manages the computer's 
resources and peripheral devices). No 
matter what you set out to do with a 
computer, the operating system is 
your first level of interaction. Thus, 
the commands discussed are your 
first step to gaining control over the 
computer. 

In future issues this section will 
guide novices through a wide range 
of applications and system software. 
For example, you 'll learn what 
spreadsheet programs can do for you 
(and how to select the right one), 
how to get the data into and out of 
your data management programs, 
and how to use business graphics 
programs to help get your points 
across more effectively. 

Finally, each month The Help 
Screen wi ll answer your questions 
about how PCs and software work. 
No question is too elementary to be 
covered. Since questions don't usually 
occur in logical groupings, The Help 
Screen wi ll assist you in solving prob­
lems as they come up. 

We know what some of the prob­
lems are and how frustrating they 
can be, mainly because we've been 
there. We aim to help you find the 
satisfaction that comes from taking 
control of the computer and getting 
it to work for you. Let us help you 
get acquainted and more comfortable 
with your computer. Then let us 
show you how to continue to in­
crease the computer's usefulness and, 
as a result, your productivity. 

We haven't quite arrived at what I 
call the "Second Personal Computer 
Revolution." The first revolution 
made computing available to the gen­
eral public on a one person/one com­
puter basis. But it also forced 
otherwise normal people to think 
like computer nerds-using un­
familiar and unnatural commands. 
The second revolution wi ll feature 
computers that are smart enough to 
understand the way people think and 
the way people normally express 
themselves. Until that situation is the 
norm and not the exception, the 
"Getting Stai:red" section will help 
you through the transition from com­
puter novice to computer expert. ;: 
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: Getting Started: Operating Systems 

DOS for Beginners 

Before you plunge into your first applications 
program, get to know the system that 
allows it to run. 

David Arnold 

PC-DO S is the disk operating system 
sold most often with the IBM PC and 
XT. It is genera lly compati ble with 
MS-DOS, which runs on many com­
puters similar to the PC. Several 
o ther operating systems are ava ilable 
fo r the PC, including CP/M-86, Con­
current CP/M -86, the p-System, and 
va rious fo rms of UNI X. Yet PC-DOS 
is by far the dom inant operating 
system. 

DOS (disk operating system) is a 
collection of utilities that manage 
data in the computer system. More 
than 40 commands are ava ilable, 
many of which ca ll up complete pro­
grams that have their own sets of 
commands, including EDLIN, DE­
BUG, and LI N K. T hese more com­
plex DOS features are inte1'1ded for 
programmers o r advanced users. T he 
most freq uently used DOS com­
mands make backup copies of disks 
and fil es, display the contents of a fil e 
on the screen, indicate the amount of 
space avai lable on disk o r in memor y, 
and erase and rename fi les. Although 
this tutorial foc uses on DOS 2.00, 
the basic commands are essentially 
identical to those found in DOS 1.00, 
1.10, and 2.10. 

Some DOS fu nctions are essential: 
you can't run an ap-plications pro ­
gram without them. T he essential 
pa rts of DOS reside on almost every 
disk you'll use with the PC. Two of 

these three basic DOS fi les, IBM BIO 
.COM and IBMDOS.COM, are 
t ransparent (hidden) and not listed in 
the directo ry. The thi rd essential fil e 
is a nontransparent utili ty ca lled 
COMMAND.COM. T hese three fil es 
are sent into RAM every time you 
load DOS (by turning the power 

Regardless of whether 
you can see evidence of 
its presence, DOS is 
always there. 

swi tch on or by resettin·g the com­
puter with a DOS system disk in 
drive A: [see Figure 1]). 

Most applications programs make 
DOS as t ransparent as possible. They 
do this by using their own menus or 
commands to activate DOS. Conse­
quently, most PC users can run their 
computers without hav ing to lea rn 
much about DOS. 

Why should you lea rn how to use 
DOS if your applications programs 
do every thing for you? T hat is like 
asking why you should lea rn to set 
the shutter speed and lens opening on 
your camera when you could set it on 
automati c. For average pictures in 

average situations, automatic opera­
tion is sufficient, but to get the best 
results, max imize cont rol and fl exibil­
ity, and be able to handle unexpected 
problems, you have to assume control 
at the source. 

Understanding DOS 
When the computer loads a program, 
it copies the program fro m the fl oppy 
disk into memory (RAM) so you can 
use it. DOS never removes the or igi­
nal file fro m the disk unless you de­
lete a fil e with the ERASE or DEL 
command. When you load a pro­
gram fro m drive A: by simply turn­
ing the computer on, the computer 
normally loads DOS at the same time 
but might keep it t ransparent, not 
even displaying the DOS A> prompt . 
Many programs display their own 
prompt, such as 'Ok' (BASIC), "'"' 
(EDLIN), '-' (DEBUG), '.' (dBASE II ), 
or a fl ashing cursor (most word pro ­
cessing programs). Regardless of 
whether y_ou can see ev idence of its 
presence, DOS is always there. 

It would waste space to keep all of 
DOS in main memory (RAM ), so 
when you load DOS, only the most 
frequently used DOS functions go 
into memory. W hen you type a more 
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DOS disk 

Drive A 

Keyboard 

CPU 

Drive B 

IBMDOS.COM 

IBM BIO.COM 

BIOS 

Figure 1: COMMAND.COM and the two hidden DOS fil es are loaded into RAM. 

complex command , such as FOR­
MAT, DOS has to go back to the 
disk for it. Thus, you must have a sys­
tem disk (either the DOS distribution 
disk or another disk with a copy of 
the DOS system on it) in the di sk 
drive to run DOS. The parts of DOS 
that reside in memory are ca lled " in­
ternal commands"; those that reside 
on disk and are copied into memory 
while they are being used are ca lled 
"external commands." 

Once you have loaded DOS, you 
can remove the system disk and all 
the internal commands will still be 
accessible . Ex ternal commands, how­
ever, can o nl y be used if the disk you 
are usi ng contai ns the file that ex­
ecutes the desired command. Figure 
2 is a list of the internal and external 
commands covered in thi s article. 

File Specification 
W hile some DOS utilities, such as 
FORMAT, work on the disk as a 
whole, most DOS commands operate 
on individual files. A disk is the 
equivalent of a file drawer; the mass 
of infor mation on a disk o r in a fil e 
drawer is organized into files, and 
each fil e is labeled with a name. File 
fo lders have a tab, and disk files have 
a file spec ificat ion, or filespec. DOS 
serves as the file clerk . Just as a file 
clerk might take a file from a drawer, 
make a photocopy, and put it on your 
desk, DOS goes to the disk, makes a 
copy of the file you want, and puts 
the copy in memory so you can work 
with it. 

The first part of the filespec is 
called the fil e name; the second part 
is called the ex tension. The fil e name 
can be from one to eight characters 
long. The extension ca n be from one 

to three characters long and is always 
separated from the fil e name by a pe­
riod. Filespecs can contain almost 
any combination of letters and num­
bers as well as certain punctuation 
marks. DOS will let you know if you 
try to create a fil e name with un­
acceptable characters; a message 
such as 'Invalid number of param­
eters' o r 'Bad command o r file name' 
will appear on the screen. 

You don' t have to use ex tensions, 
but they a re useful in organizing 
groups of files and can provide infor­
mation about a fil e's contents. Some 
extensions have a standard meaning: 
.BAS signifies a program written in 
BASIC, .COM and .EXE are used for 
program fil es, and .BAT indicates a 
batch fil e, which is a series of com­
mands that DOS executes sequen­
tia ll y. You can also make up your 
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Getting Started -

INTERNAL 

Command Function 

DIR 
COPY 
ERASE 
DEL 
CLS 
REN 

EXTERNAL 

Command 

FORMAT 

DISKCOPY 
DISKCOMP 
COMP 
CHKDSK 

Lists directory of disk 

Copies file (s) 

Deletes file(s) 

Deletes file (s) 

Clears screen 

Renames file 


File needed 

on disk 


FORMAT.COM 

DISKCOPY.COM 
DISKCOMP.COM 
COMP.COM 
CHKDSK.COM 

Function 

Formats a disk for use and erases 
contents 

Copies entire disk and erases contents 
Compares contents of two disks 
Compares contents of two files 
Checks disk and displays contents 

in bytes 

Figure 2: Commonly used internal and external DOS commands 

own extensions, such as .TXT to des­
ignate a file containing text rather 
than a program, .LET for letters, or 
.614 for a file created on June 14. 

Default Drives 
To start using DOS commands, place 
a system disk in drive A: and turn on 
the power switch or, if the power is 
already on, reset (boot up) the com­
puter by pressing < Ctrl > -<Alt> ­
< Del > . The system first asks for the 
date. If dating your material is impor­
tant, type the month, day, and year 
divided by either slashes or hyphens. 
For example, for April 23, 1984, you 
would type 04/23/84 < Enter > . Then the 
system asks for the time in a 24-hour 
format. For example, for 9:45 a. m. 
you would type 9:45 < Enter > . For 9:45 
p.m. you would add 12 hours and 
type 21 :45< Enter> . 

If dating and timing your fil es is 
not important, simply press < Enter> 
twice, and you will see an A> 
prompt appear on the screen. This 
means DOS is asking for instruc­
tions. The A> prompt indicates that 
you will be issuing a command from 
the A: (left) drive. This is the default 
disk drive. For most systems A: will 
always be the default disk drive. 
However, if you have an XT or a 
hard disk and no program disk is in­
serted in the A: drive, the default 
drive will be C:. 

To temporarily change the drive 
you are working on, type the letter of 
the drive followed by a colon and 
press < Enter> . If the command you 
issue affects only a file or fil es on the 
disk in the default drive indicated by 
the prompt, no further drive specifi ­
cation is necessary. However, if one 
or more of the fil es affected are found 

on a drive other than the one indi ­
cated by the prompt, each remote file 
must be preceded by the appropriate 
drive letter and a colon. 

You can use the directory (DIR) 
command to get a list of the files con­
tained on a disk . To check the direc­
tory of the disk in the current default 
dr ive, type DIR in uppercase or lower­
case letters and press < Enter> . The 
directory provides (from left to right) 
the file name, the extension, the size 
of the file in bytes, and the date and 
time each file was last updated. At 
the bottom of the list the number of 
files and the amount of unused space 
on the disk are displayed. 

Some disks have so many files that 
the list is wo long to fit on the 
screen. In that case the top lines 
scroll out of sight. There are two 
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A>dir/w 

Volume in drive A has no label 
Directory of A:\ 

COMMAND COM 
SAMPLES · BAS 
CIRCLE BAS 
ANSI SYS 
DISKCOMP COM 
BACKUP COM 
TREE COM 
BASIC COM 
DISCCOPY COM 

43 File(s) 

EXE2BIN EXE LINK 
MORTGAGE BAS COLORBAR 
PIECHART BAS SPACE 
FORMAT COM CHKDSK 
COMP COM EDLIN 
RESTORE COM PRINT 
GRAPHICS COM SORT 
BASICA COM CAl 
DISCCOMP COM CPQBASIC 

46080 byres free 

EXE 
BAS 
BAS 
COM 
COM 
COM 
EXE 
BAS 
EXE 

DEBUG 
MUSIC 
BALL 
SYS 
MODE 
RECOVER 
FIND 
NEWDSK 

COM 
BAS 
BAS 
COM 
COM 
COM 
EXE 
BAK 

ART 
DONKEY 
COMM 
DISKCOPY 
FDISK 
ASSIGN 
MORE 
NEWDSK 

BAS 
BAS 
BAS 
COM 
COM 
COM 
COM 
BAT 

A> 

Figure 3: DIR (directory) command with /W (wide) option 

ways to read a directory too large for 
the screen . One is to add IP (for 
pause) to your request: DIR/P < Enter> . 
This command tells DOS to scroll the 
first part of the fi le list into view and 
then pause. Press any key, and the 
rest of the display scrolls onto the 
screen. 

You can display the directory in 
another screen format by adding /W 
(for wide) to your request: DIR/W 
< Enter> . This time, instead of a single 
column, the directory displays the file 
names five across but doesn't provide 
additional information on fi le size, 
dates, and times (see Figure 3). Al­
though the directories of most disks 
you use will probably fit on one 
screen, on some disks a directory 
might take up two or three full 
screens. With the XT or another hard 
disk system one directory can contain 
up to 512 file names. 

Format 

Before you save any data on a disk, 

the disk must be formatted by DOS. 

When you format a disk, you erase 

any information that's stored on it. 


Therefore, you must be extremely 
careful to designate the correct disk 
drive when using the FORMAT com­
mand. Always check that you've 
given a drive designation (A:, B:, and 
so on) and that the disk you want to 
format is in that drive. To be sure 
that you don't mistakenly erase data 
by formatting, run a directory (most 
likely DIR B:). If the disk has not 
been formatted, a disk error message 
will appear. 

If you have an XT, you must be es­
pecially careful when you use the 
FORMAT command because it could 
erase and reformat the hard disk as 
well as the floppy disks. The hard 
disk on the XT is designated as drive 
C: (although you can change this to 
another letter). If you do not include 
a drive letter in the FORMAT com­
mand, drive C: will be assumed, and 
you will erase all data on the hard 
disk . If you designate drive A: or B:, 
the hard disk data will be safe. 

To format a disk, leave a disk con­
taining the FORMAT.COM program 
file in drive A: and put a blank disk 
in drive B: . From the A> prompt, 
type FORMAT B:/S < Enter>. This com­
mand directs DOS to format the disk 

in drive B: and put a copy of the op­
erating system (/S) on the disk at the 
same time. The system consists of the 
DOS files IBMBIO.COM, IBMDOS 
.COM, and COMMAND.COM. The 
computer will respond with 'Insert 
new diskette for drive B: and strike 
any key when ready' . 

Since you already have a new disk 
in drive B:, press any key (or insert a 
blank disk if you're using a single­
drive system). Drive B: (the one on 
the right side) will start whirring, its 
red indicator light will glow, and the 
screen will announce 'Formatting 9 
sectors per track, 2 sides ... '. 

Since you can't see the formatting 
process in action, visualize a large 
roll of paper, 8 Y2 inches wide by hun­
dreds of feet long. Imagine cutting it 
into pieces 11 inches long and putting 
lines and page numbers on each 
sheet. That procedure would be the 
nonelectronic equivalent of format­
ting a disk . 

DOS 2.00 creates 40 concentric 
tracks on each side of a disk. At the 
same time, it does the electronic 
equivalent of drawing lines from the 
center to the edge, dividing each 
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A> chkdsk b: 

362496 bytes total disk space 
22528 bytes in 2 hidden files 
18432 bytes in 1 user files 

321536 bytes available on disk 

262144 bytes total memory 
237568 bytes free 

A> 

Figure 4: CHKDSK on a blank, 
formatted double-sided disk 

track into nine sectors (DOS 1.10 and 
1.00 create eight sectors). This creates 
a total of 360 sectors on each side of 
the disk, each of which can hold 512 
bytes (characters) of information. 
That's a grand total of 184,320 bytes 
per side, or 368,640 per disk if you 
have double-sided disk drives. Since 
lK is 1024 bytes, that works out to 
360K of storage space. A double­
sided disk formatted under DOS 1.10 
has a capacity of 327,680 bytes, or 
320K. 

DOS 2.00 can read eight-sector 
and nine-sector disks with equal 
ease. But DOS 1.10 can read only 
eight-sector disks, so you cannot read 
disks formatted with DOS 2.00 when 
you are using DOS 1.10. 

Once the computer has finished 
formatting the disk and transferring 
the operating system, the FORMAT 
program will ask 'Format another? 
(YIN)?' Press N to get back to the A> 
prompt. 

CHKDSK 
To check if FORMAT has done its 
job and to ensure that a disk is in 
good shape you can use the 
CHKDSK command. CHKDSK, pro­
nounced "check disk," does just what 
its name implies; it checks a disk and 

reports in more detail than DIR how 
much space is available for storing 
programs or data. 

To check the disk you have just for­
matted , type CHKDSK B:<Enter>. If 
you're using DOS 2.00 with double­
sided disk drives, the screen should 
look like Figure 4. CHKDSK lists 
total di.sk space, hidden files, user 
files (in this case only COMMAND 
.COM), and bytes available on the 
disk. The last number in Figure 4 is 
the reason most people use 
CHKDSK-to see how much space is 
left on the disk. The last two lines, 
separated from the others by a blank 
line, show the total main memory 
(RAM) in the computer (131,072 
means 128K RAM) and the number 

The DISKCOPY 
command is handy 
for backing up disks. 

of bytes free. Subtract bytes free 
from total memory and you discover 
how much memory is currently in 
use. 

Occasionally, a disk will have a 
bad sector. When you use the FOR­
MAT command, DOS tests the disk 
for bad sectors; if it finds any, it 
marks them off so that no data can 
be stored on them. If any bad sectors 
have been found, CHKDSK wi ll re­
port them. 

COPY 
The COPY command is one of the 
most useful internal commands that 
DOS provides. It enables you to copy 
an individual file or a group of files 
from one disk to another. As an ex­
ample you can copy files from the 
DOS distribution disk in drive A: to 
the newly formatted disk in drive B: 
by typing COPY A:FORMAT.COM B:FOR­
MAT.COM <Enter>. When you see the 
message '1 File(s) copied' followed by 
the A> prompt, you know the file 

has been copied. To verify, type DIR 
B:<Enter>, and you will see FOR­
MAT.COM listed on drive B:. Now 
type DIR A:<Enter>, and you can see 
that FORMAT.COM is still on drive 
A: as well as being on drive B:. 

Typing the drive designations be­
fore the filespec is not always neces­
sary. If the file to be copied is on the 
same drive as the prompt displayed, 
the designation is not necessary. If 
the name of the file to be copied to 
remains the same, a further shortcut 
can be taken by not repeating the file­
spec. You can type COPY FORMAT.COM 
B:. The COPY command can also be 
used to rename a file as it is being 
copied. If you want the new fiJe to be 
called DESIGN.COM on drive B:, 
type COPY FORMAT.COM B:DESIGN.COM. 

What if you shorten the command 
still further by leaving off B:, as in 
COPY FORMAT.COM? DOS will again de­
fault to the A: drive, but if the file­
specs are the same, DOS refuses to 
make a copy and remarks 'File can­
not be copied onto itself' . However, 
if you give the copy a different name 
than the original, DOS will accept 
the command. If you type COPY FOR­
MAT.COM DESIGN.COM, you wi ll have 
two copies of the file on the disk in 
drive A:, each with a different name. 

DISK COPY 
The COPY command is used to copy 
files one at a time. The DISKCOPY 
command copies a whole disk at 
once. This is handy for backing up 
disks, that is, making a backup copy 
that is kept separate from the work­
ing disk. In DOS 1.10, 2.00, and 2.10, 
if the target disk hasn't been format­
ted, DISKCOPY will format it while 
making the copy. Type DISKCOPY A: B: 
<Enter> . The prompt on the screen 
,will ask you to put the source disk in 
A: and the target disk in B: and 
strike any key when ready. ("Any" 
means any character key, not a func­
tion key or the <Ctrl > key.) 
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Before you str ike the key, you 
should be aware that DISKCOPY 
erases everything on the target d isk 
before copyi ng the contents of the 
source disk. Use DISKCOPY onl y 
with a blank target d isk or a disk you 
want to erase. Use the COPY com­
mand to add fi les to a 9isk that al­
ready conta ins information you want 
to keep. 

Press any key when DISKCOPY 
is done, and the program will re­
spond with 'Copy complete' and will 
ask if you want to copy another disk. 
Press N, and you will return to the 
A> prompt . 

Because DISKCOPY creates an ex­
act duplicate, each fi le occupies the 
same tracks and sectors on the new 
version as it did on the old , and frag­
mented fil es remain that way. Access­
ing fragmented fil es is slower than 
working with contiguous fi les, si nce 
more movement is requi red of the 
disk drive's read/write head. Once 
you have revised anumber of fi les on 
a disk, the fragmentation can slow 
your work down considerabl y. 

• 	Runs Intel Series Ill software on 
aPC, XT or any MS-DOS 
computer. 

• 	PC I Series Ill file transfer 
software included. 

• 	 100% software compatible with 
Series Ill. 

• 	PCSBC - Upload , download & 
debug target system (Option) . 

• 	 UDEBUG - Onboard debugging 
tool (Option) . 

• 	Over 800 licensed RTCS/UDl 's 

COPY, on the other hand, consoli ­
dates files. It copies all of a file into 
consecutive sectors before starting on 
the next one. By ridding the disk of 
fragmented fil es and gaps, the COPY 
command can shorten disk access 
time. However, the actual copying 
process of DISKCOPY is much faster 
than duplicating each file individually 
with the COPY command. 

Whi le COPY is an internal com­
mand, DISKCOPY is external. 
T herefore, to take advantage of 
DISKCOPY's speed you must have 
the fi le DISKCOPY.COM on a disk in 
one of the drives . In su mmar y, DISK­
COPY is simpler and fast"er while 
COPY is safer, more flexible, and 
elim inates fragmentation. 

Wi ld Cards 
If you want to copy all the fil es on a 
disk, there is a third alternative to 
DISKCOPY and individual file copy­
ing with COPY. DOS offers a short­
cut, using globa l characters called 
wi ld cards. DOS interprets a question 

mark the way a card player interprets 
a joker, as a wi ld card that can be 
substituted for any other character in 
the same posit ion. For example, you 
can copy DISKCOPY.COM and 

The COPY command 
can shorten disk access 
time. 

DISKCOMP.COM with a single com­
mand. Type CO PY OI SKCO ??.COM B: 

< Enter> and both fi les are copied. 
However, typing COPY DISK? B: < Enter> 

won't work. The number of question 
marks must match the number of var­
iable characters. 

DOS recogn izes a second global 
character, the asterisk. W hereas the 
question mark acts as a wi ld card for 
a single character, the asterisk ac ts as 
a wild card for everythi ng to the left 
or r igh t of the fi lespec's per iod. 

FORCON - BRING DOWN MAIN 
FRAME FORTRAN PROGRAMS 
TO RUN ON THE PC • 	Source code interface. 

PC/IRMX - REAL-TI ME 
MULTIUSER MULTITASKING 
OPERATING SYSTEM FOR IBM 
PC 

• 	More versatile than Intel's 
System 86/330. 

• 	 Intel Utilities, Edit, Link, Locate , 
Librarian & ASM included. 

• 	 Intel Pascal 86 ,Fortran 86,PL/M 
86 and C86 Languages optional. 

• 	Ethernet, GPIB and Hard Disk 
options. 

• 	Available for COMPAQ, Tl 
Professional and DEC Rainbow 
PRICE $2 ,250 

• 	Pascal , PL/M, Fortran 77/66 
and Ccompatible compilers. 

• 	Superior object code optimiza­
tion and in-line 8087 code . 

• 	Support large arrays (over 64K). 
• 	Overlay loading. 
• 	Object modules run on IBM PC 

and XT. 
• 	Special large program utilities 

option . 
• 	Availab le for COMPAQ, Tl 

Professional and DEC Rainbow. 
PRICE $4,850 

• 	High level Trace . Single Step 
and Breakpoints . 

• 	Access to Symbols and Line 
Numbers. 

• 	Machine disassembly and 
Floating Point support . 

• 	Goes beyond Intel 's Pscope. 
PRICE $995 

All RTCS Software products support the 

8087 Numeric Data Processor. 

Sott-Scope is a trademark of Concurrent 

Sciences. Inc. 

MS-DOS is atrademark of Microsott Corp . 

iRMX is a trademark of Intel Corporation. 
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What will counteract NOC 
74-0054-60? 

Wouldn't it be great ifyou could 
use your IBM®PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner: 
upstate? Or from your broker. down 
the street? 

It's possible. All you need is a 
modem. to connect your computer 
to others. Down the hall. Or thou­
sands ofmiles away. .--. 

Hayes Smartmodem. Think ofit as 
your computer's telephone. Hayes 
Smartmodem 300;™ and the faster 
Smartmodem 1200,™ allow you to com­
municate over ordinary phone lines. 

But any modem will send and 
receive data. Smartmodems also 

Gary: The pedigrees for next week's 
auction are as follows ... 

dial. answer and disconnect calls. 
Automatically. And without going 
through the telephone receiver. 
making them far superior to acoustic 
coupler modems. 

Choose your speed: choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes. Smart-
modem 1200 operates at baud rates 
of300 or 1200. with a built-in selector 
that automatically detects transrnis­
sion speeds. 

Both work with rotary dials, 
Touch-Tone® and key-set 
systems: connect to most time­
sharing systems: and feature 
an audio speaker: 

Smartmodem 1200B™ is also avail­
able as a plug-in board. Developed 
specifically for the PC, it rn 
comes packaged with Hayes' 
own communications soft­
ware. Smartcom IP' 

Smartcom II. We spent 

a lot of time developing it, so 

you can spend less time using it. 

Smartcom II prompts you in the 


Circle 221 on reader service card 

simple steps required to create, 
send, receive, display. list. name and 
re-name files. It even receives data 
completely unattended-especially 
helpful when you're sending work 
from home to the office. or vice versa. 

Ifyou need it. there's always "help'. ' 
This feature explains prompts, mes­
sages. etc. to make communicating 
extra easy. 

With Smartcom II. it is. Case in 
point: Before you communicate with 
another system. you need to "set up" 
your computer to match the way the 
remote system transmits data. With 
Smartcom II. you do this only once. 
After that. parameters for 25 dif­
ferent remote systems are stored in 
a directory on Smartcom II. 

Calling or answering a system li.3ted 
in the directory requires just a few 

H quick keystrokes. 
® You can store aues lengthy log-on 

1
,' sequences the 

same way. Press 
one key. and Smartcom II automati­
cally connects you to a utility or infor­
mation service. 



Smartmodem 300, 1200 and 1200Bare FCC approved in 
the U.S. and DOC approved in Canada. All require an 
IBM PC with minimum 96K bytes ofmemory: IBM DOS 
1.10 or 1.00: one disk d rive: and 80-column display. 

Smartmodem 12008. {Includes telephone cable. No 
serial card or separate power source is needed.) 

Smartcom II communications software. 

NOTE: Smartmodem 12008 may also be installed in the 
IBM Personal Computer XT or the Expansion Unit. 

In those units. another board installed in the slot to 
the immediate right of the Smartmodem 12008 may not 
clear the modem: also, the brackets may not fit properly. 
If this occurs. the slot to the right of the modem should 
be left empty. 

And, in addition to the IBM PC. 
Smartcom II is also available for 
the DEC Rainbow™ 100,Xerox 
820-U~M and Kaypro JrMpersonal 
computers. 

Backed by the experience and 
reputation of Hayes. A solid 
leader in the microcomputer in­
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer. 

So see him today. Break out of 
isolation. Get a telephone for your 
personal computer. From Hayes. 

Hayes Microcomputer Products. 
Inc.. 5923 Peachtree Industrial 
Blvd., Norcross. GA 30092. 
404/441-1617. 

Smartmodem 300. Smartmodem 1200. Smartmodem 12008 
and Smartcom JI are trademarks of Hayes Microcomputer 
Products. Inc. IBM is a registered trademark of Interna­
tional Business Machines. Corp. Touch-Tone is a 
registered service mark of American Telephone and 
Telegraph. Rainbow is a trademark of Digital Equipment 
Corporation. Xerox 820-11 is a trademark of Xerox 
Corporation. Kaypro II is a registered trademark of 
Non-Linear Systems. Inc. 
© 1983 Hayes Microcomputer Products. Inc. 
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Therefore you can type COPY DISK????.* 
8: and avoid typing .COM. If you want 
to copy every file that has the exten­
sion .COM, type COPY *.COM 8:. 

COPY A:* 8: copies every file without 
extensions from drive A: to drive B:. 
To duplicate everything on a disk in 
dri ve A: (except hidden files), type 
COPY *.* 8: . 

COMP and DISKCOMP 
Both the DISKCOPY and COPY pro­
cedures are usua ll y error free, but if 
you are backing up critical disks or 
fil es, "usually" may not be good 
enough. The ex ternal command 
DISKCOMP compares disks to make 
sure they are the same. l f you type 
DISKCOMP A: 8: < Enter> , DOS will 
compare the two disks to make sure 
every sector is identica l. DISKCOMP 
is most commonly used when you are 
copying a program in which every 
byte is important. 

You can also compare individual 
fil es. If you type COMP A:DISKCOPY 
.COM 8:DISKCOPY.COM < Enter>, DOS 
first makes sure that the two special 
fil es are the same size and then com­
pares them sector by sector. You can 
shorten this command to COMP A:DISK­
COPY.COM 8: or interchange the A: and 
B: designators. To see what happens 
if the files differ type COMP 
A:CHKDSK.COM 8:DISKCOPY.COM < Enter> . 

CLS 
Anytime the clutter on the screen is 
confusing or not aesthetica ll y pleas­
ing, you can type CLS < Enter> to have 
DOS clea r the screen. The command 
affects only the screen display, not 
the contents of memory or a disk. 

ERASE 
ERASE and DEL are identical co m­
mands that delete files from a disk. 
Perhaps you want to get rid of the 
DISKCOM P file on the disk in 
drive B: to save space. Type 
DEL 8:DISKCOMP.COM < Enter> . Confir m 
with a directory (DIR 8: < Enter > ), and 
you will notice that DISK­
COMP.COM has been erased . You 
can also use wi ld-card characters 

with the ERASE or DEL command. 
If you want to delete all the fil es with 
.COM extensions from the disk in 
drive B: , type ERASE 8:*.COM < Enter> . 
The most dangerous DOS command 
of all , ERASE *.*, wipes the disk 
clean-but only after you reply affir­
matively to the query 'A re you sure 
(YIN)?'. 

RENAME 
To give a fil e a new filespec use the 
Rename command REN. As an ex­
ample, copy FORMAT.COM from 
drive A: to drive B: using the COPY 
command. Then rename the fil e 
PREPDISK.COM. Type REN 
8:FORMAT.COM 8:PREPDISK.COM < Enter> . 
Confirm the result by running a di­
rectory. You can continue to play 
with all these commands on the data 
disk in drive B:. 

The commands reviewed here are 
only the most frequently used DOS 
functions. Armed with the functions 
and commands discussed in this 
article , you'll be able to use the oper­
ating system resources to run applica­
tions programs and manage fil es and 
disk storage. Consult the DOS man­
ual for a descr iption of the full range 
of DOS functions. ; 

David Arnold is a professor of sociol­
ogy and the former chair of the so­
ciology department at Sonoma State 
University in Rohnert Park, Califor­
nia. He teaches a course on comput­
ers and society, is the author of The 
Sociology of Subcultures, and has 
also written a book about the IBM 
PCjr published by Holt, Rinehart and 
Winston. 

Copyright ©1984 by David Arnold 
and PC Wodd Communications, Inc. 
From the forthcoming book Getting 
Started with the IBM PC and XT to 
be published in April 1984 by Simon 
and Schuster, Inc. Printed by 
permission. 
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What the novice has In mind 	 What the expert has in mind 
You know what you want, asynchronous communica­
tions software you can trust to be accessible and 
uncomplicated. Plus power for the long run as you 
discover new communications possibilities.OMNITERM 2 
from Lindbergh Systems works with you to help get 
the job done: 
D file transfer and terminal emulation compatible with 

any modem and any remote computing resource 
o menus help you choose settings quickly without 

having to memorize complex, multiple commands 
o color coding, prompts,highlighting and audible 

response give you instant feedback as you use the 
program 

D 	support you need including free telephone consulta­
tion,clear,concise documentation, a keyboard overlay, 
and on-line help 

D 	proven software-OMNITERM 2 for the IBM-PC is an 
evolution of the successful OMNITERM 1program, 
which consistently earns rave reviews in national 
magazines such as Byte, lnfoWorld and 80-Micro 

You know what you want, powerful software for busi ­
ness and professional communicating.You don't have 
time to waste working around software limitations. You 
know from experience how extra features can make 
the difference between getting the job done or not. 
OMNITERM 2 provides all the standard features of pro­
fessional communications software plus many extras: 
o complete set of translation tables allowing inde­

pendent configuration of 1/0 devices for full compati ­
bility of all 256 possible characters 

D 	single-line editor for correcting and retransmitting 
mistyped lines while in terminal mode 

D 	scroll-back feature allows you to review old text 
while answering electronic mail, reviewing instruc­
tions, etc. 

D 	full control of echo and line feed including the stan ­
dard options of full or half duplex,plus a setting for 
use with remote terminals,and an option to define 
your own unique setting for unusual situations 

o an information packed status line including real-time 
information on file 110, several timers,modem status, 
and more 

D 	user-definable "pause accept" and "pause request" 
functions allow automatic two-way handshaking 
with any computer system 

D 	plus VT100 emulation, XMODEM file transfer protocol, 
macro strings, disk directory, file viewing and eras ­
ing,save settings file, automatic phone dialing and 
logon, printer control,display control,unattended 
operation, diagnostics, full screen editing, and 
many more features too numerous to mention 

Omniterm2 

PROFESSIONAL COMMUNICATIONS SOFTWARE 

OMNITERM 2 is $245. You need an IBM PC or XT or fully compatible personal computer with at least one disk drive, 128K memory and an asynchronous communications board. 

OMNITERM 2 works with any modem. OMNITERM I is also available for the TRS·BO line. See your dealer or call Lindbergh Systems. 


Lindbergh Systems, 49 Beechmonr Street, Worcester, MA 01609, Telephone, (617) 852-0233, source, TCA818, Delphi, LINDBERGH,CompuServe, 70310,267 

IBM PC and IBM XT are registered trademarks or IBM.TRS-80 is a trademark or Tandy corporation. 
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The Help Screen 
PC World offers answers and advice at every level. 

Karl Koessel 

The growing number of personal 
computer manufacturers, especially 
those that make PC compatibles, 
has a " future computer owner" be­
wildered. He's not alone, so this 
month we'll discuss how to compare 
machines and pick the one that's 
right for you. Next we learn how to 
verify copies of crucial file s and pro­
grams. The importance of creating 
duplicate files cannot be overstressed, 
but the copies are all for naught if 
they are imperfect. Then we learn 
how a programmer can put programs 
on a disk and leave space for IBM's 
DOS files, so that purchase rs may 
add whichever version of DOS they 
desire. Finally, we see how to view 
the version date of the PC's ROM. 

PC jungle 
Q. What a jungle! Colby, Colum­
bia, COM PAQ, Corona, Eagle, Hy­
perion, Seequa, and Tava all claim to 
have products that are software and 
hardware compatible with the I BM 
PC. And I hear there are more than 
20 other companies about to intro­
duce PC compatibles. Then there are 
the work-alikes, machines that ac­
complish many of the same applica­
tions as the PC. 

To say that it's difficult for the un­
initiated to know which computer to 
buy or what the criteria are to make 
such a decision is an understatement. 
Even if one excludes the machines 
that will not read PC-formatted disks 
or will not accept expansion cards 
designed to fit into the PC, there is 
still a plethora of machines from 
which to choose. 

I see myself as a future computer 
owner, but just what should one con­
sider when comparing machines? 
What are the trade-offs involved in 
purchasing a compatible versus a PC? 

Walter .f. Manson 
Philadelphia, Pennsylvania 

A. The primary reason computers 
are purchased is to do certain jobs. 
Whether the jobs are word process­
ing, accounting, information storage 
and retrieval, o r programming, the 
computer can only perform as well as 
the softwa re it's running. Therefore, 
the first questions to ask when com­
paring computer systems should be: 
Does this machine run the particular 
software I need? Will it run the addi­
tional software (and accept the addi­
tional hardware) that will optimize 
the performance of the applications 
for which it is being purchased? 
Don't take anyone's word as truth. 
It's up to you to see that the system 
you purchase act uall y performs as 
you expect. Test everything, hard­
ware and software, that you intend to 
have in your system, even if you are 
not purchasing everything at once. 

Next, and eq uall y important, con­
sider the manufacturL·r's ability to 

provide support and service . Inspec t 
and compare the qualit y of the com­
ponents from which different ma­
chines are made. Cheap parts not 
only break down more often, they in­
dicate the degree of the manufac­
turer's commitment to the fi eld of 
computing. And when things do go 
wrong, how long will it be before 
your machine is up and running 
again? If a company is shipping only 
three machines a day, does it have the 

time for repairs? Wi ll this company 
continue to support this particular 
model? And these days you should 
also consider whether you can expect 
the manufacturer to exist at a ll a year 
from now. 

Having satisfied the conditions 
above, consider the various system 
configurations and prices offered by 
each manufacturer. Do you care 
about size or weight? How much 
memory can you put in the standard 
system before an expansion board is 
required? How many expansion slots 
do you need? Is the power supply of 
suffic ient size to support the addi­

'Just what should one 
consider when compar­
ing machines?' 

tional options you wi ll need now and 
in tht future (e.g ., expansion boards 
or an internal hard disk drive)? Is a 
screen provided with the system and 
is it satisfactory? Do you save any 
money because some of the software 
you will need is included free of 
charge? 

See "The Compatibles Line Up" in 
this issue for a look at many of the 
new machines being offered. This ar­
ticle summarizes much of the infor­
mation you'll need to make the right 
choice when you purchase your first 
personal computer. 
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Correct Copies 
Q. I am new to computing, but not 
so new that I haven't seen a co­
worker lose days of work. /-I is desk 
drawer closed on a disk, cmshi11g the 
sole record of his labor. /-le didn't 
have a backup, a duplicate file on an­
other disk. 

Hoping to avoid such experiences, 
I always make a backup of every file 
that I create or alter. First I place the 

.	disk with the file I want copied into 
drive A, type the command DIR A: file­
name.ex t (where filename is the file's 
name and .ext is the file's extension), 
and note the size, in bytes, of the file . 
Next I place another disk into drive 
Band, using the command DIR B: , 
check the message 'xxxxx bytes free' 
to see if the disk has sufficient free 
space to hold the backup. I then use 
the command COPY A:filename.ext B: 
to perform the copying. 

Today I tried to use the backup 
(rather than the original) ofa file I 
made yesterday, and it wouldn't 
work. Switching to the original I 
found that, fortunately, it was fine. 
Why won't the copy work? The disk 
containing the copy has been stored 
safely, away from magnetic fields. 
static electricity, and heat. All the 
other files on it are fine. 

Someone here at work suggested 
the backup wasn't duplicated pre­
cisely. If the command COPY doesn't 
perform reliably, what can be done to 
check the backup? I can imagine the 
anguish I'd have suffered if I hadn't 
discovered my backup was bad until 
after I had lost or destroyed the 
original. 

Christine Koval 

Yellow Springs, Ohio 


A. Sounds like your co-worker is 
right. Very rarely, a backup is made 
that is not an exact duplicate of the 
original file. But the COPY command 
is not to blame. Static electric it y, 
volt;:ige v;:iriation, or even stray cos­
mic particles (very high energy 
atomic nuclei) may cause such Jn er­
ror to occu r undetected. There are, 
however, steps you can take to ensure 
J perfect copy. 

The COPY command has an op­
tional parameter, IV, which instructs 
DOS to verify that the sectors writ­
ten on the target disk are recorded 

Verifying copied 
sectors takes a bit 
longer, but I find the 

reassurance it provides 
worth the time. 

correctly. Simply use COPY as yo u 
normally do, bur add N to the end 
of the command before pressing 
< Enter > (e.g., COPY filename.ext 
B:N). Verifying the copied sectors 
takes a bit longer, bur I find the reas­
surance it provides worth the rime. 

In.stead of including the IV option 
in every COPY com mand , you can 
instruct DOS to verify the results of 
all COPY commands. By using the 
command VERIFY ON, ;ill subse­
quent COPY commands will be 
verified until DOS receives the com­
mand VERIFY OFF. The current 
verifica tion stat us can be checked by 
using the comm;:ind VERIFY without 
the 0 or OFF parameter. 

Verification of the sectors written 
will detect disk errors, but on rare 
occasions the file on the backup disk 
may nor match the original. COPY 
reads a sector from one disk, placing 
the data into a portion of memory 
called a buffer, and th en copies the 
data in the buffer to the second disk. 
If the data in the buffer is changed 
for some reason (for exa mple, by one 
of the circumstances mentioned ear­
lier), then verification will show that 
the written data matches the buffer 
dat:i, but the copy will be incorrect. 

This kind of error is ex tremely 
rare, bur it occ urs undetected. There­
fore, to be sure the backup file 
matches the origina l, yo u need ro 
compare the fil es byte for byte. The 
command COMP is provided on the 
DOS disk for this purpose. To use 
COMP, place the DOS disk (or 
any disk with a copy of the file 
COMP.COM) into drive A and (as­
suming A is the default drive) type 
COMP and press < Enter > . You will be 
prompted to 'Enter primary file 
name'. At that point insert the disks 
contai ning the files to be compared 
and then type the file name and press 
< Enter > . Another prompt will ap­
pear requesti ng you to 'Enter 2nd file 
name or drive id '. Type B: and press 
< Enter> . A message describing how 
the fil es co mpare will be returned. 
Using COMP after COPY adds to 

your labor, but you wil l be certain 
that backup copies of your va luable 
files are correct. 
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SYSible Disk 
Q. Sometimes I don't understand 
I BM 's logic. I have written a pro­
gram that I would like to sell to some 
interested businesses. There is only 
one problem: IBM says (and right­
fully so) that its system programs 
cannot be on the disks I sell. 

I BM provides, on the DOS disk, 
the SYS command, which transfers 
system files to disks sold without 
them. But how do I make a disk that 
includes my program and doesn't in­
clude I BM 's files? I know I can use 
FORMAT without the IS option, but 
such a disk will not accept the system 
files after my program has been cop­
ied to it. I tried everything I know in 
BASIC and DOS to erase these hid­
den files, but to no avail. Do you 
have any suggestions? I know there 
has to be a way. 

Joseph Wadlinger 

Charlotte, North Carolina 


A. The simplest method is to use 
DOS 2.00's FORMAT command 
with the /B option. This will create 
an 8-sector formatted disk and re­
serve space for the system files. You 
can copy your program to this disk 
(be sure to use the COMP command 
to compare the. program you wi 11 be 
selling against the original) and dis­
tribute it legally. Your customers may 
then transfer the system files for ei­
ther DOS l.10 or DOS 2.00 via the 
SYS command. You can use the DOS 
2.00 command FORMAT /1/B if you 
want your program on a single-sided 
disk. A disk formatted with this com­
mand can be used on any PC but will 
allow only 160K of storage. 

ROM Date 
Q. PC World, Volume 2, Number 1, 
contained a letter from a reader who 
had trouble running a program on 
friends' PCs. As a part of the testing 
process he somehow accessed the ver­
sion date of the ROM in various PCs. 

How can I find out the date of the 
ROM in my PC? I don't believe I've 
seen that mentioned in PC World. 

Robert Olsen 

Fullerton, California 


A. A few programs, because of 
the way they are written, work on 
some PCs and not on others. Know­
ing whether the ROM in one machine 
differs from the ROM in another may 
help in discovering why a program 
won't run. To view the ROM date in 
your PC, place the DOS disk in the 
default drive, type DEBUG, and press 
< Enter> . When the hyphen 
(DEBUG's prompt) appears, type 
DFFFF:0005 and press < Enter> . The 
ROM date will appear on the right 
side of the screen, in the first line of 
DEBUG's output. Type Q and press 
< Enter> to return to DOS. 9 

Do you have any questions concern­
ing the IBM PC or the new compati­
bles? Send them to The Help Screen, 
PC World, 555 De Haro St., San 
Francisco, CA 94107. 

MICRO· 

GANTT 

DEMO 


Sl5* 


Incredible capacity and 
capability, plus proven 
quality makes our new 
MicroGANTT."-XT the 
premiere project sched­
uling program. But don't 
just take our word for it 
- see for yourself. 

Dealer Inquiries Invited 

804/

131·0300 


EARTH DATA 

CORPORATION 


P. 0. BOX 13168 

RICHMOND, VA 23225 


'$5 additional each for C.0 .0 ., 2nd day air, 
or overseas mail. 

Disk alone. report !unction omitted. 3 tasks 
per project. Available for IBM-PC • or com· 
patlble. Tl-PC'", Victor 9000 •. and others. 
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HowHPbusiness graphics 


Enhance your reputation for being more pro­
fessional, persuasive, credible and effective 
than your competition with the new HP 7475A 
Business Professional's Plotter. 

Make a first impression that lasts 
The vital importance of graphics to today's business professional 
cannot be overstated. In survey 
after survey, statistics prove 
graphics can help you 
spot trends and relation­
ships quickly , 
analyze data 
accurately, and 
communicate 
your ideas 
with more 

clarity 
and power 
than in any 
other way. 

Even more im­
portant, graphics 
can actually increase 
personal and company 
productivity. And create a 
first impression of quality and 
professionalism that lasts and lasts. 

Graphics: the end to meetings 
that go nowhere 
In a fascinating research project conducted by The University of 
Pennsylvania , 123 MBA candidates were involved in a study 
designed to test the effectiveness of business graphics in meeting 
situations. The results were startling. In the group where visual 
aids were used: 
• Meetings were shorter: The study showed a 28% reduction in 
meeting length when transparencies were used. 
• Group consensus was faster: Agreement was reached by 79% of 
the group using transparencies, compared with only 8% among 
the control group using no visual aids. 
•The decision process was accelerated: 64% of study participants 
said they made their business decisions immediately after the vis­
ual presentation. When overheads were not used, the control group 
said they delayed decision-making until some time after the group 

discussion following the presentation. 
• Presenters with visual aids were perceived as being more pr:ofes­
sional , persuasive, credible and effective than those not using 
visual aids. 

Now, with the new HP 7475A Business Professional's Plotter, 
your meetings can have immediate and productive results like 
these. 

How the quality look 
of HP graphics can help 
The way you present your information can be equally as important 
as the actual information you're presenting. And that's where the 
new HP 7475A Business Professional's Plotter lets your profes­
sionalism shine through. 

Standards unsurpassed in the 
plotter business 
The technical standards of the HP 7475A have no equal for pro­
ducing quality graphics. With a resolution of one-thousandth-of-an­
inch, curved lines are smooth, not jagged, and straight lines are 
consistently straight. Its exceptional repeatability (the ability of a 
pen to return precisely to a given point) assures that intersecting 
lines and circular shapes will meet exactly. The result is high-quality 
charts and graphs you'll be proud to present. 

Why 6 pens when experts say 4 will do? 
Graphics industry experts maintain that 
good graphics contain four colors per 
chart. But Hewlett-Packard goes the 
experts two better by providing a 
six-pen carousel, so you can 
store and use pens of different 
widths- thick pens for 
bold headings and thin 
pens for details. And 
with six pens, you 
won't have to 
waste valuable time 
changing them. That's 
important when " the 
boss wants to see your pre­
sentation in twenty minutes!" 

· With the HP 7475A, you also 
get automatic pen capping to pre­
vent pens from drying out between 
uses , and special " pen damping" 
(gently lowering the pen to the paper or 
transparency) to increase pen life and ensure better line quality . . . 
use after use after use. You also get a rainbow of 10 colors to 
choose from , in two line widths. 

Your choice: 2 paper sizes and today's 
most popular graphics software packages 
While most professional business applications will be satisfied with 
standard 8\.'2 x 11" paper or transparencies, the HP 7475A adds the 



can be the key to your success. 


capability of plotting on larger 11 x 
17" media, too. The larger plots are 
especially well-suited for time lines, 
PERT charts, schematics and engineering 
drawings. 

Best of all , you don't have to be a programmer 
to produce quality graphics on the HP 7475A. 
It's supported by a variety of professional graphics 
software packages for both HP and non-HP desktop 
and personal computers. 

Naturally, speaking of software compatibility leads us to 
hardware compatibility ... . 

Compatible with almost any personal 
computer in the marketplace today 
With two interfaces available, the HP 7475A quickly "makes friends" 
with most models of today's most popular personal computers, 
including IBM~ Apple;™ Compaq;™ Osborne® and Commodore™ 
--as well as a host of HP computers. 

The cost? Surprisingly affordable 
The new HP 7475A Business Professional's Plotter is an amazingly 
affordable $1895. When you consider that a typical fee for a single 
five-color transparency from a graphics service is $50-and that 
the same transparency can be prepared for about $1 in materials 
on the HP 7475A-the return on your investment is almost 
immediate. 

Another choice: HP's low-cost, 
high performance 
Personal Computer Plotter 
For the "business on a budget:' you may also want a look at our 
2-pen Personal Computer Plotter, the 7470A. Its low cost (only 
$1095) is as remarkable as the quality of its plots. With many of 
the same features as the new HP 7475A, the HP 7470A plots 
on a single paper size (8 Yz x 11 "). It stores and caps two pens, 

and you can easily change the pens 
yourself for multi-color plotting. Best of 

all , the HP 7470A 2-pen plotter lets you 
tum your personal computer into a personal 

graphics workstation for only $1095. 

Send for your FREE "Better 
Presentations Package'' today! 

For a FREE sample plot, overhead transparency, and more 
details, mail the coupon below today. We'll also enclose a list 

of software packages you can use with the HP 7475A or HP 7470A. 

For the name of your nearest 
Hewlett-Packard dealer call F//g9 HEWLETT 
toll-free 800-FOR-HPPC. ~~ PACKARD 
1101303 

r----------------------, 

YES! I'm ready to gain a reputation for being more profes­

sional, persuasive, credible and effective than my competition. 
Please send me your FREE "Better Presentations Package;' so 
I can learn more about the new HP 7475A Business Profes­
sional's Plotter and the HP 7470A Personal Computer Plotter. 
I understand I will receive this valuable package without cost 
or obligation. 
Name Title________ 
Company___ ______________~ 
Address___________________ 

City/State & Zip_______________ 
Phone Number(___), _____________ 
My computer is ________________ 

Send to: Hewlett-Packard 

16399 W. Bernardo Drive, San Diego, CA 92127 

Attn : Marketing Communications 11303 PW4 


L----------------------~ 
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At last ... Lotus 1-2-31 graphics, 132-column; 

spreadsheet, expandability and much more for your 

IBM® Monochrome ... onasingle board: UltraPAK™ 


Introducing the only board 

that does it all for your IBM PC. 

In one slot. At low cost. 

The UltraPAK: its everything 

you ever wanted for your PC. 

Never has one single-board package given 
so much instant and future capability to 
the IBM PC. From Lotus 1-2-3 compatibility 
and 132-column display to high resolution 
color graphics , user-expandable memory 
and disk controller plus other features and 
options, the UltraPAK is the board to build 
your IBM PC on. 

Produced to the most demanding and 
advanced levels of quality, 100% tested and 
guaranteed for a full year, the UltraPAK 
represents the ultimate in single-board 
reliability, innovation and capability. Only 
from Tseng Laboratories , Inc. 

•for s imultaneous display on a separate color monitor. =~ 

SINGLE-BOARD COMPARISON CHAKl' 

TLI Hercules CCS 

Bit-mapped 
graphics 

Standard 
(2 page) 

Standard 
(2 page) 

Option 
(I page) 

132-column x44-row 
spreadsheet Standard NA Standard 

IBM di5plov 
compatlbrnty Standard Standard Standard 

Parallel port Standard Standard Standard 

Serial port (2) Standardt NA NA 
(one std.loneopt.) 

Clock/calendar 
wlbattery Standard NA NA 

User-expandable (One option pe UltraPAK boan!J: 

IBM disk controller 
w/wo 256K memory Option NA NA 

384Kmemory 
w/RAM drive Option NA NA 

IBM color/graphics' 
or high resolution 
color graphics• 
(640 x400 w/16 colors Option I NA NA 

I Tseng Laboratories, Inc. See your 
P.O. Box 566, Newtown, PA 18940. (215) 968-0502. Telex 705179 authorized TLI 
Enhancement technology for personal computers. dealer. 

Lotus and 1-2-3 arc trademarks of LolUs Dcvclopmcnl. IBM and PC arc rcgis1crcd trademarks of Inte rnational Business Machi nes Corp. 
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from the makers of WordPerfect. 

"... DataPath is so full of ne"7 

and exciting ideas that it seeIDs 
certain to have an impact on 

the "'7ay data management 
soft"'7are is designed." 
David Jenkins, PC World Magazine 

Ask your dealer fo·r a demonstration. 

Data base software by: 

,....~.....~ I I·SATELLITESOFTWAREINTERNATIONAL 

~~~ b=~~":31in'1-s'::7 . 

Technical support: 8011224-8554 Telex: 463·168 
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Introducing 
Megaflight 100. 
A cost breakthrough in hard disk =- -~ 
storage for the IBM PC and many compatibles. 
At last! A real cost revolution in hard 
disk storage. The Megaflight 100 is a 
high-performance, half-height hard 
disk system which includes a state­

ers . You 're assured of complete 
compatibility with all future XT re­
leases, and network systems such 
as PC Net,** Etherseries** and 

One year warranty. 
Megaflight 100 ls covered by a one 
year warranty on parts and labor. 

of-the-art drive unit, disk controller Omni net.** To order, send check or money order 
card and software. You get 10 Mega­
bytes (formatted) of high-speed data 
storage for less than half the cost of 
comparable PC hard disk systems! 
Full hardware and software 
compatibility. 
Megaflight 100 features full plug 
compatibility with the IBM XT, re­
quires no extra power and uses 

Installation in less than 20 
minutes. 
Megaflight 100 includes everything 
you 'll need for internal installation in 
the PC; Compaq, and others. This 
includes cables, easy installation 
instructions and a comprehensive 
manual. Installation typically takes 
less than 2"0 mi.nutes and requ ires 

for $895 (includes shipping and 
handling) to the address listed be­
low. Or use Visa or MasterCard and 
call our toll free number to order 
today (add 3% service charge for 
Visa and MasterCard). Calt 
toll free 800-547-9755, ext. 49. 
In Oregon, Alaska and Hawaii 
call 503-626-6877. 

IBM's DOS 2.0 or 2.1 software driv­ no special technical knowledge. Dealer, OEM inquiries invited. 
"IBM Is a registered trademark of International Business 
Machines. COMPAQ is a trademark of COMPAQ 
Computer Corporation. 

•• PC Net is a trademark of Orchid Technologies. Omni net 
is a trademark of Corvus Systems. Etherseries is a 
trademark of 3Com. 

For technical questions call 
503-626-6877: 

~Kamerman 
7787 S.W. Cirrus Ave., Bldg . 26, Beaverton, OR 97005 ~Labs Phone 503-626-6877 
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.BRAINSTORM 

WITH THOR 


Whatever the task, Thor can 
organize it:a sales territory or a 
dinner for 200; a legal brtef or an 
article; a seminar. a specification. 
or a budget; a shopping list or a 
production schedule; a market­
ing plan oran exercise program; 
a medication schedule or a 
political campaign; a construc­
tion project or a resume. 
capture your thoughts 
You knowhowyou think:one 

thought trtggers another and 
another. Some of your best ideas 
get lost in the ensuing storm. 

This powerful new software 
package can harness these 
brainstorms. Thor, The Thought 
Organizer, automatically dates 
your eve-ry thought. And you can 
pigeon-hole them into cate­
gortes that you define.You can 
recapture each idea anytime by 
category; date. or keyword. 

lllll 11111 ltlll 

-----

Free your mind 
Yo~ just come up with the ideas, 
andThor remembers them as you 
yoursel1 would.No predefined 
structure like the usual software 
packages. Thor accommodates 
your unique thinking patterns. 
Masteryour PC 
Designed for the IBM PC and XT, 
Thor takes full advantage of their 
considerable capabilities. Thor 
represents the new generation 

of software that adapts to you 
rather than you to it. 
Put Thor to work 
Just $20 will get you a Thor demo 
package.And another $275­
that's only $295 total-=-will 
unleash all the power of Thor. 

To order. or to receive more 
information. call toll-free 
(8GO) 372-2345, in NewJersey 
(201) 676-7963. 

Fastware. Inc. 
200 Freeway Drive East 
East Orange. NJ 07018 
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a g 
Homelink network, in a 
crush-proof package 
specially designed to fit 
next to your IBM PC. Look 
at what you get. 

5 \4" Flexible Djsk lets you access the 

PLATO Homelink network from your 

IBM PC. Completely interactive. Just 

follow the instructions the software 

gives you-and you're on! 


ELECTRONIC MAIL 
tells how to use PLATO 
Homelink's electronic 

Design graphics from mail easily and quickly. 
simple to complex with 
PLATO Homehnk and the 
GRAPHICS DESIGN guide: ' 

ROAD MAP overview book- · 
let explains.the f,ecltiJres 
that are availal:ile on 
PLATO Homelink.. 

·How to use the network's
I' I word processing capabil­

ities is all here, in TEXT 
PROCESSING. 

ACCESSING PLATO HOMELINK. 
Detailed "how-to" booklet with 
information on access, billing, 
hours of operation, on-line 
support. 

*lntroductor-y offerexpires March 31, 1984. 



work Service package, which includes my disk, instruction 
manuals, and my personal access codes. I understand 
that I will be billed $15 for this material plus a low, 
annual fee of $10, plus an hourly charge of ""'!i. ~!!-~. _..,... 

""'"' P· ~.... .., 

NETWORK-A REAL VALUE 

Special Introductory Offer-Only $15. 
Expires March 31, 1984* 

PLATO® HOMELINK™ 

AT $5 AN HOUR. 
0 YES-here's my application for 
joining the PLATO Homelink network. 

Please send me the PLATO Homelink Net­

$5 for network time used. (With 
no monthly minimum.) All billing 
will be by credit card.** 

•Regula r price S50. 
• r An addi tional $2 will be charged for shipping and 

ha nd ling. California residents will be charged an 

odditiono l 6% wles to:... Add itional charge for 

optional file ipoce is 17c per file port per da y. 


Check to make sure 

you have the equipment 


needed lor PLATO HOMELINK. 

• IBM PC with 64K RAM 

• 1 Disk Drive 

• Color/ Graphics Monitor Adapter 

• Asynchronous Communications Adapter (RS232 interface) 

• 300 or 1200 baud Modem 

• Monitor that operates with the color/graphics adapte r. 



SERVICE AGREEMENT. I understand this product is marketed subject to a license which limits my use of 
the product. I will obtain the right to use the PLATO Homelink Network Service by paying the required 
fees and by agreeing to the terms and conditions in the package. I will be responsible for protecting the 
security of my personal access codes. A copy of the license, along with the warranty, is available free 
upon request from Control Data Publishing Co., 4455 Eastgate Mall, San Diego, CA 92121. 

Nome (Last) (Fi rst) (Initial ) 

Address (Number and Street) 

City Sta te Zip 

~--~--------------Allow 3-5 weeks for delivery. 
Telep hone 

Check one-Modem rate : D 300 baud D 1200 baud 

Please bill the fees for the PLATO Hamelink Network Service to my (check one) . 

D Visa D MasterCard D American Express D Diners 

Card Number I Expiration Date _ ___ 

I w ill comply w ith the terms of the license agreement and the operating rules of the service . 

NO POSTAGE 

NECESSARY 

IF MAILED 


IN THE 

UNITED STATE S 


BUSINESS REPLY MAIL 

FIRST CLASS PERM IT NO. 200108 SAN DIEGO, CA 

POSTAGE WILL BE PAID BY ADDRESSEE 

CONTROL DATA PUBLISHING 
P.O. Box 261127 
San Diego, California 92126 



11 lor just $5 an hour. 

ow. ..network your IBM PC 
to world-lamous PLATO® 
educational courseware-and more. 

For this special low price, IBM PC users can get 
interadive education, authoring, electronic mail, 
graphics and games on the PLATO HomelinkT" 
network. This network service of Control Data brings a 
world of capability right into your home in a specially­
reserved time-frame, 6 p.m. to 3 a.m., every day. 
(7 a.m. to 3 a .m. on weekends and holidays.)* 

PLATO BRINGS NEW EXCITEMENT TO LEARNING. 
Act now to get outstanding PLATO educational 

courseware home-delivered, for you and your family, 
on your IBM PC. Choose from more than 250 titles from 
business simulation to medicine, mathematics and social 
sciences-even language and reading lessons. 

THE GRAPHICS TO GROW WITH. 
With the PLATO Homelink network you get one 

of the most comprehensive graphics systems around. 
The sophisticated graphics editor lets you draw lines, 
boxes, circles, arcs, vedors. Generate advanced graphics, 
display, print, store them away and use them over and 
over again. Most lessons and games use these graphics 
to give you spectacular displays. 

UNIQUE INTERACTIVE GAMES. 
Thirty advanced, interactive games so far, all 

delivered on your IBM PC via the PLATO Homelink 
network. You get "Roll 'em", "Maze War'', "Chess", 
"Concentration" and dozens of others. You get "Moria", 
one of the most exciting adventure games a computer 
network ever delivered. And you get "Empire"-a 
galaxy-wide game played against other people on 
the PLATO Homelink network. A game so popular, so 
interactive, that PLATO networkers are playing it right 
now, while you're reading this ad. 

*Closing time may differ regionally. •* Participation is limited by the capacity of the network. 

THE INCREDIBLE ELECTRONIC MAIL. 
Bulletin boards are common. But PLATO gives you 

something a little bit special-and easy to use. It keeps 
a string of responses for each original note. You can 
choose to look only at unread notes and responses. 

SIGN UP NOW-PARTICIPATION IS LIMITED.** 
Send in the order card by March 31, 1984. 

You'll get the Homelink disk and user guides-with a 
regular price of $50-for the limited-time price of just 
$15. Then network time costs you only $5 an hour. 
(There is only a $10 annual registration fee and no 
monthly minimum.) 

So if you have an IBM PC with 64K RAM, disk 
drive, 300 or 1200 baud modem, an asynchronous 
communications adapter and a color/ graphics monitor 
adapter, you're just about there. You also need a mon­
itor that will operate with your color/ graphics board. 

Be the first to send in the order card. You'll get 
what you need to link up-disk, complete instructions 
and your private code name and password. 

Send in the order card today. Or get additional 
information by calling toll-free 800/233-3784; in 
California call 800/233-3785; or write Control Data 
Publishing Co., P.O. Box 261127, San Diego, CA 92126. 

Special message to THE SOURCfSM subscribers: 
See the new post category, PLATO, 
for a special offer. 
THE SOURCESM is a se rvicemark of Source Telecomputing Corporation, 
a su bsidiary of The Re ader's Digest Associat ion, Inc. THE SOURCE 
services ore offered in participation with Control Data Corporation. 

Control Doto Publishi ng Company. 4455 Eostgote Moll , Son Diego, CA 92121 . 

CONT(\.OL DATA 
Computer-Based Education PUBLISHING 
PLATO (52) 
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: State of the Art: Hardware 

Cool 

Chips 

Howard Dicken and Robert Luhn 

CMOS (complementary metal oxide semiconductor) in­
tegrated circuits traditionally have been used in digital 
watches, where long life and low power consumption are 
imperatives. But new advances combined with tried-and­
true fabrication techniques point to CM OS as the next 
step in the evolution of the integrated circuit. As comput­
ers get smaller, faster, and more powerful, more and 
more of the chips that make them go will be CMOS. 

Keeping cool is desirable in almost any situation; it's 
a must when you're one chip among many crammed into 
the back of a computer. Most silicon components­
RAM and ROM chips, telecommunications chips, and 
other integrated circuits-use only a fraction of the en­
ergy they receive, releasing the rest as heat. With a power 
supply, a disk controller board, and a monochrome 
adapter board all occupying the same bulky box, system 
temperatures can climb to 150 degrees Fahrenheit. The 
result is a computer that feels like a personal space 
heater. In extreme cases, components overheat and the 
system crashes, requiring system reboot and destroying 
all or part of the file you were working on. 

Engineers have solved the heat problem in larger 
computers by wrapping them in water jackets or sub­
merging them in supercooled liquids-an unlikely solu­
tion for a PC user. The trend toward smaller, more 
powerful computers requires the use of multifunction 
chips that perform multiple processing, handle complex 
communications tasks, or simply pack more RAM into 
the same volume. As more ci rcuits are squeezed onto a 

Harris Corporation's CMOS versions of Intel 's 8088 
and 8086 microprocessors 

April 1984 66 



PC World 67 



: State of the Art 

chip, the inefficiency of current designs (expressed as 
heat) becomes acute. And when chips are more closely 
packed, as they are in a portable computer, reducing 
heat is essential. Solutions to date have ranged from the 
mundane (fans) to the esoteric (bubble memory). 

The CMOS Solution 
CMOS (complementary metal oxide semiconductor) fab­
rication methods may be the answer to this vexing prob­
lem. The CMOS process is not much different or more 
expensive than the processes used in fabricating chips 
common to most computers. The resulting CMOS device 
works as fast as other chips and requires only a tenth of 
the power. Less power means less heat; the connections 
that make up a CMOS circuit can lie closer to one an­
other, increasing the circuit's operating speed. Similarly, 
circuits can be packed more closely, making for a smaller 
chip or one that has more circuits and thus more capabil­
ities. The flexibility of CMOS makes possible everything 
from a smaller 8088 to a single-chip multiprocessor. 

CMOS once was relegated to the industry's back 
burner because its early designs were slow and difficult 
to produce. But recent advances in high-resolution op­
tics, which play a major part in the design of minia­
turized circuits, make CMOS competitive in price and 
function. CMOS devices are showing up not only in 
high-priced briefcase computers but in portable and 
some desktop models, including many PC compatibles. 
With power requirements significantly lower, a computer 
with CMOS components can use a smaller and less ex­
pensive power supply; since very little heat is produced, 
fans can be scaled down or eliminated entirely, giving de­
signers the option of adding more hardware or .further 
reducing the size of the computer. 

Making CMOS 
Many standard integrated circuits are NMOS (negative­
channel MOS) that use negative transistors to control the 
flow of electrons through a circuit. Less common but 
based on the same principles and technology are PMOS 
(positive-channel MOS) circuits that use positive transis­
tors. A CMOS chip combines features of both, which is 
one reason for its versatility and frugal power use. 

Silicon is the key ingredient in the construction of 
any integrated circuit. Because its crystalline structure 
does not easily conduct electricity (hence the label semi­
conductor) and resists the introduction of foreign ele­
ments, silicon acts as a stable base. Under the proper 

Tecmar's CMOS ForgetMeNot board 
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Ll_o_i_re_c_ti_o_n_o_f_c_u_rr_e_n_t____________________________________________________~~ 
D Negative 

D Positive 

Figure 1: A connection between the source and drain is made by changing the charge of the gate. 

conditions a silicon wafer can be embedded with ele­
ments that will conduct a charge. When these elements 
are laid down in predetermined positive or negative 
channels, electrons representing data can be shuttled and 
stored throughout the various layers of a chip to perform 
any number of tasks. 

Like its NMOS peers, a CMOS chip comes from an 
ingot of pure silicon that is sliced into thin wafers. Each 
wafer becomes the repository of many hundreds or thou­
sands of circuits, transistors, diodes, and other minia­
turized components that make up a functioning chip. 
Once a wafer has been cut successfully and tailored to 

the proper size, it must be "masked" and "doped"; in 
other words, the conductive channels that make up the 
circuits must be laid out and embedded into each layer 
on the wafer. 

First, a circuit diagram is drawn and photographed; 
then the picture of the diagram is reduced and projected 
onto a wafer coated with a light-sensitive "photoresist" 
layer. Those areas of the layer exposed to the light 
"wash" away when the wafer is put in an acid solution; 
this reveals the circuit diagram. The circuit pathways are 
then embedded with either negatively ionized phos­
phorus atoms or positive boron atoms. Ionized atoms are 
embedded by an ion implanter that operates much like 
an electron gun in a television set, firing an extremely 

narrow beam of particles into the wafer. Another com­
mon method of embedding ions is to heat the wafer to 

1000 degrees centigrade and expose it to gaseous phos­
phorus or boron. With either method, the atoms are 
forced into the crystal structure of the silicon, creating 
areas in the wafer that have a surplus of positive or nega­
tive charge. 

Up to ten separate masking steps are required to 
make a functional CMOS chip. After a wafer has been 
completely processed, the individual circuits are tested, 
and the ones that pass muster are put into a multiple-pin 
package that can be attached to a circuit board in a com­
puter. 

CMOS Structure 
Circuits in a wafer work in three dimensions, connecting 
with one another vertically as well as horizontally. Once 
the necessary circuits are in place, how are they isolated 
from one another? How do they communicate? 

Built into the circuits are diodes, which allow cur­
rent to flow in one direction only. When a diode con­
nected to a circuit faces another diode, an electrical 
impasse exists-current cannot pass between them. The 
circuits in effect are isolated and cannot share data. But 
part of CMOS's flexibility comes from its switching na­
ture, which permits data to pass in a controlled fashion 
between circuits that are logically relatt:d. 
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Figure 2: An NMOS transistor 

Positive si licon base 

Figure 3: Cutaway of a CMOS device 

PC World 71 




_ State of the Art 

CMOS ECL TTL NMOS 

Gates per 
circuit 8000 2800 2400 4000 

Gate switching 

time in 

nanoseconds 2.0 0.5 2.0 3.0 


Power per gate 

in milliwatts 0.1 2.0 0.4 0.5 


Spacing between 

gates in 111 icrons 3.0 4.0 5.0 J.O 


Masking steps 10 11 10 ') 

Table 1: Semiconductor comparison 

The switch is Jctually an area of silicon called the 
gate, which sits between the ends of two diodes facing 
each other. If, for example, the ends are both negative, 
the gate is positive. Current will not pass from one end 
(the source) into the other (the drain ) unless something 
changes the gate's cbarge from positive to negative. That 
is done by sending the appropriate signal through the sil ­
icon gate. A new circuit is completed, and the formerly 
isolated areas are connected (see Figure I). 

NMOS circuits also use gates, but the construction 
of each circuit centers around a negative transistor (see 
Figure 2) paired with a load resistor that reduces the flow 

The PCjr uses CMOS in its 

wireless, battery-powered 

keyboard. 


of electrons in a circuit. The change the resistor effects in 
the current level is used to represent data-it works like 
a crude on-and-off switch. But a resistor is not terribly 
efficient in controlling current; the heat it produces as it 
"slows" the electrons results in loss of data and power. 

CMOS circuits replace the resistor with a positive 
transistor (see Figure 3). The exact pairing of positive 
and negative transistors in CMOS effectively creates bal­
anced circuits that require little power. Turning the cir­
cuit on or off and directing current to a particular area 
merely require opening or shutting the appropriate gates. 
As a result, a CMOS circuit uses a tenth of the energy 
required by an NMOS circuit to control the switching 

and direction of current. Because CMOS chips operate at 
such low power levels, a few volts can keep 256K of 
stored data secure for a week. This alone has made 
CMOS popular in digital watches and briefcase-sized 
computers that use batteries as the main power source. 

Fast Chips 
For reasons relating to the physics of semiconductors, 
circuit speed is greatly affected by the distance between 
two diodes- the longer the gate, the longer current takes 
to flow. The relationship is geometric; doubling the gate 
length effectively quadruples the time involved. 

Although CMOS chips use less power than standard 
semiconductors manufactured by other methods, they 
operate as fast. The key to CMOS's speed is reduced 
space between gates and other junctions. Improvements 
in photolithography allow engineers to design and pro­
ject finer and more complex circuit diagrams onto si licon 
wafers. CMOS's low heat dissipation, which keeps com­
ponents in close quarters from fusing, makes it possible 
for gates to be shorter and connections to be closer. 
CMOS's increased miniaturization truly proves the 
adage that "small is beautiful" and enables CMOS de­
vices to match or surpass the performance of competing 
semiconductors (see Table I). 

In the Chips 
The price of CMOS technology has decreased consider­
ably in the last year, but the cost of producing a CMOS 
chip can still be as much as 20 percent more than its 
NMOS equivalent. Nevertheless, more and more com­
panies are producing CMOS circuits as replacements of 
or alternatives to their existing semiconductor devices. 
CMOS versions of 8- and 16-bit microprocessors; RAM, 
ROM, and EPROM chips; and the circuits that drive liq­
uid crystal displays are being produced by companies 
such as Harris Corporation, IT&T, Motorola, National 
Semiconductor, and Texas Instruments. 

Noteworthy is Intel 's agreement with lnmos to de­
velop high-speed CMOS RAM products. Under this ar­
rangement, hardware manufacturers considering the 
CMOS alternative will have two supply sources for the 
same components. Intel's interest in this technology 
alone should assure the acceptance and use of CMOS. 

Cool Chips, Hot Ships 
CMOS circuits are found in everything from digital 
watches and space shuttle computers to lap-sized com­
puters. The IBM PC does not use CMOS devices at the 
moment because the higher cost of CMOS offsets any 

Apri l 1984 72 



CMOS Manufacturers 

CMOS products mentioned in the article are pro­
duced by the fo llowing companies: 

ForgetMeNot board 
Tecmar 
6225 Cochran Rd. 
Cleveland, OH 44139 
216/349-0600 
List price: $450 

Harris Corporation 
Semiconductor Sector 
P.O. Box 883 
Melbourne, FL 32901 
305/724-7800 

Hitachi America, Ltd. 
1800 Bering Dr. 
San Jose, CA 95112 
408/292-6404 

lnmos 
P.O. Box 16000 
Colorado Springs, CO 80935 
3031630-4000 

Intel Corporation 
3065 Bowers Ave. 
Santa C lara, CA 95051 
408/987-8080 

Nationa l Semiconductor Corporation 
2900 Semiconductor Dr. 
Santa C lara, CA 95051 
408/737-5000 

RCA 
P.O. Box 3200 
Somerville, NJ 08876 
201/685-6000 

advantages gained by lower power req uirements. But 
when users demand a smaller computer with the same 
computing power and memory as a PC, the resulting 
thermal density problems wi ll requ ire a change to 
CMOS. A number of PC compatible portables are al­
ready using CMOS techno logy, and more are li kely to do 
so as production costs for CMOS continue to drop. 

This is not to say that IBM is resisting CMOS tech­
nology. The PCjr uses CMOS in its wireless, battery­
powered keyboard. Since the keyboard's infrared link to 

the CPU soaks up most of the unit's power, energy-effi­
cient CMOS components are a must. H arris Corpora­
tion, which makes CMOS-based microprocessors for 
Digita l Equipment Corporat io n, has released CMOS ver­
sions of the PC's 8088 microprocessor and its true 16-bi t 
peer, the 8086. The latter processor is being used already 
in several PC compatible computers. 

Also near the forefront of CMOS technology is Tec­
mar's ForgetMeNot plug-in board for the PC, which fea­
tures 32K of CMOS RAM and a recha rgeable battery 
pack. Preselected portions of a program or a text file can 
be saved for up to a year w ithout an externa l power sup­
ply. The company notes that fou r of these boards can re­
place one single-sided disk drive. 

Intel offers a 64K dynamic RAM CMOS chip that 
operates four times faster than its NMOS equivalent. 
The part requires only 2 percent of the NMOS's standby 

power and is a likel y choice for users wanting high-per­
fo rmance memory in portable computers or faster RAM 
disk drives. Other CMOS applications include a 64K 
EPROM from Hitachi (for computer and instrument 
use}, a radiation-hardened 4K RAM from RCA (for satel­
lites and military computers}, and National Semiconduc­
tor's 300 bps modem-on-a-chip that is built into a 
computer or terminal. 

CMOS devices accounted for nearl y a third of semi­
conductor sales in 1983; industry analysts expect CMOS 
to dominate the semiconductor market by 1987. Though 
its uses are only starti ng to be explored, CMOS is likely 
to keep computers cool for a long time-or at least until 
engineers replace the integrated circuit. e 

Howard Dicken is president of OM Data, a high technol­
ogy consulting firm in Scottsdale, Arizona, that special­
izes in semiconductors, computers, and-artificial 
intelligence. Robert Luhn is an Associate Editor at PC 
World. 
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llE•'S ONLY ONE 

MODEM DESIGNED TO 

. LET BOTH YOU 
AND YOUR 

'That~ it-jun one?" COMPUTER 
TALK. 

ON THE 
SAME llNE. 



Only the PC:lntelliModem™ 
lets yau switch repeatedly 
between voice and data 
communications. 

Amy old modem will let 
GQfflputer.s talk. But to m@ve from 
talking or listening to sending 
and reeeiving data-at the touch 
of a sirigle button-there's only 
cme rrre>aern that's smart enough. 
The 1200-baYd PC:lntelliModem 
fmrn Bizcomp. 

Let's say you want to trans­
fer s@me files, and you want to 
talk to the person receiving them, 
both before and after the trans­
fer. With other modems, you'd 
have to harig up, re-dial, or plug 
and unplug a bunch of cables. 
Not very convenient, especially 
if you use your phone a lot, arid 
you have only one line. 

With the PC:lntelliModem, 
you just plug your regular hand­
set into the back of your IBM 
PC/XT. That's it. You're now ready 
to make connections with com­
puters-and people-much ' 
faster and more conveniently. 
It's like getting a modem and 
a telephone for the price of a 
modem alone. 

The ultimate status seeker. 
The PC:lntelliModem also 

monitors your telephone line's 
status more closely than other 
modems. It listens to the line 
much like you do, and detects 
signals for dial tone, ringing, 
busy and voice-some of which 
other modems completely ignore. 
It then automatically takes the 

PC:lntel/iModem and PC:lntelliCom are trademarks of 
Business Computer Corporation. IBM is a trademark of 
International Business Machines Corporation. Cross­
talk is a registered trademark of Microstuf Inc. PC-Talk 
Ill is a registered trademark of The Headlands Press Inc. 

Make sure your modem has all 
these PC:lntelliModem features 
Integrated Voice/ Data 

• Switch between voice and data 

communications 


• Prog rammable telephone handset 
jack 

Status Reporting 
• Line status detection (dial tone, busy, 

ringing, voice answer, modem 
answer, incoming call) 

•Audio monitor 
• Programmable LED 

PC:lntelliCom Software Included 
• 99-name on-line te lephone directory 
• Auto-dial, auto-repeat dial, 


auto-answer 

• Link to another number if busy 
• File transfer 
•Data capture to diskette 
• Programmable auto log-on 

sequences 
Compatible with Crosstalk™ /PC-Talk IW"' 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300, 1200 baud 

appropriate action, so there's 
less chance of error in making 
a connection. And since the PC: 
lntelliModem gives you a con­
stant indication of what's going 
on, you always know how your 
call is progressing. 

A soft touch to operate. 
Included with our single 

plug-in modem board is PC: 
lntelliCom~M our exceptionally 
easy-to-use software package. 
It guides you step by step dur­
ing use, through on-screen 
menus, entry instructions, an 

Or contact: 

Bizcomp, 

532 Weddell Drive, 

Sunnyvale, CA 94089; 

408/745-1616. 


You'll find there's only 
one modem that does it 
all, including voice com­
munications: the PC:lntelliModem. 

BIZCOIVIP® 

I

We've got people talkmg. 
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How to make your IBM run 

21/2 to 4 times faster. 


Just plug in the Accelerator PC™ 
and watch your IBM* PC or XT take off. 

Yes, Titan's done it again. The innovators who speeded up the Apple® now bring similar per­
formance advantages to IBM users. Imagine running Lotus® 1-2-3™, VisiCalc®, or Multiplan™ 
without long delays. With the Titan Accelerator PC, your IBM PC or XT can run all your software 
faster. Data bases, word processors, spreadsheets, graphics, and much more will speed up by a 
factor of2 1/2 to 4 (average around 3). 

The Accelerator PC has a 10 MHz 8086 processor and 128K of high-speed RAM, expand­
able to 640K with the memory upgrade piggyback option. It's compatible with your present 
hardware and software, and designed to be ready for future enhancements. 

Get your work done in a third of the usual time. 
See your computer dealer today or contact: Titan 
Technologies, Inc., P. 0. Box 8050, Ann Arbor, MI ==~Titan48107; Telephone (313) 662-8542. ::::=::- _.= TECHNOLOGIES, INC. 

FORMERLY SATURN SYSTEMS OF MICHIGAN 

Sales and Marketing by The MARKETING RESOURCE GROUP, Fountain Valley, CA. 

IBM is a registe red trademark of Inte rnational Business Machines Corporation. Lotus and 1-2-3 a re trademarks of Lotus Development 
Corporation. Multiplan is a trademark of Microsoft Corporation. Apple is a registered trademark of Apple Computer Inc. VisiCalc is a 
registered trademark ofVisiCorp. Inc. Accelerator PC is a trademark of Titan Technologies, Inc. 

Circle 628 on reader service card 
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BROTHER has done it again. Not content to ride on the phenomenal 
success of the HR·1, Brother now brings you the HR-25. A machine so 
improved and technically advanced, with a price/performance ratio that 
sets it apart in a class by itself. 

Although the HR-25 has been designed to fulfill the demands of the high 
volume user, its price is affordable for even the smallest business 
groups. And the HR-25 will assure you the highest letter-quality printing 
at speeds of 23 cps, making it the fastest printer in its price range on the 
market today. 
The BROTHER HR-25 is unsurpassed in every respect, and is backed by 
the DYNAX reputation for quality Dynax Incand seIVice response. 
Options Available : Tractor Feed, ' • 
Auto Cut Sheet Feeder 5698 Bandini Blvd .. Bell , CA 90201 

(213) 260-7121 

bfother. HR-25 •from the manufacturers of "OFFICIAL TYPEWRITER OF THE LOS ANGELES 1984 OLYMPIC GAMES" 

Offices: N.J. 201-47 1·0100/TX. 2 14·257·1700/ IL 312 ·96 1·5633/MA. 617·933·6 162/N. CALIF. 406 ·730·1712 



NOW . .. the only source you'll ever need 

besides IBM® in your IBM PC is EVEREX 

When we, at Everex, took a look at what PC users, like you were 
doing with the IBM PC - we found most of you had the same 
concerns. So, in response to your needs we have solved the important 
problem of service and support when it comes to expanding your IBM 
PC. Buying from separate sources can mean getting passed between 
suppliers when a problem arises. It's always "the other guy's fault :' 
We offer quality and performance in our full range of plug-in 
controller cards, storage and back-up systems. We also warranty and 
stand behind all of our products and combination packages. 

EVEREX - THE TOTAL SOLUTION for your IBM PC/XT. 

We offer you MORE! 

I GRAPHICS I 
• 	 The GRAPHICS EDGE™ - drives 


simultaneously both a color and 

monochrome monitor, runs Lotus 

1-2-3™ and it's full graphics, 

Microsoft Flight Simulator™ and all 

IBM Color Graphics software on 

your monochrome monitor, 132 col x 

44 row capability, and includes 

printer port and light pen interface. 

Sugg. Retail - $499 


• 	 The ACE™ - Advanced Color by 

Everex. Ace combines NEC 7220 

GDC, with 256k bytes of display 

iuemo~ dable to 2M byte$. It 

~ colors 




• 	 EVEREX HARD DISK 
CONTROLLER - direct plug-in, 
letting your PC boot up from the 
hard disk drive without the use of 
software patches. Sugg. Retail - $350 

• 	 EVEREX FWPP\' DISK 
CONTROLLER - direct plug-in, 
controls up to 4 floppy disk drives. 
Sugg. Retail - $220 

• 	 STREAMING TAPE CONTROLLER 
- direct plug-in for high­
performance streaming tape • .Sqgg. 
Retail - $315 



_ State of the Art: Communications 

Modems: 
The Inside Story 

Powerful new chips are shrinking the modem, 
taking it out of its box, and putting it 
in the computer. 

j ack Powers 

The personal computer is no longer 
mute. The same technological magic 
that created the 16-bit micro­
processo r makes it possible for al­
most any personal computer to 

communicate by telephone. Modems, 
the dev ices that link computers to 
phone lines and thus to the outside 
world, have gotten cheaper and 
smaller. M ost o f the functions that 
once were sto red in a cabinet the size 
of a breadbox are now available on a 
single chip. 

Before the micro revolution of the 
late 1970s, Bell Telephone had a vir­
tual monopoly on the modem busi­
ness, and even 300 bps modems were 
bulky, expensive, and often hard to 
get. T he Bell 103A modem, o riginall y 
used with teleprinters and dumb ter­
minals, set the first standard fo r per­
sonal elect ronic communication. 
Once Bell's monopoly on the modem 
business was broken by the courts 
and the Federal Communications 
Commission (FCC), the Bel l 103A 
was quickl y and widely imitated by 
dozens of manu fac turers in the 
United States . 

On and Off the Bus 
M any personal computers are o rga­
nized around a bus, the paths of sig­
nals and electrical connections that 
transfer in formation between the mi­
croprocessor and the components in 
memory or peripherals. O ne of the 
principal ways computers differ 
(aside from in the choice of a CPU) is 
in the structure of their buses. The 
bus ac ts like an electronic highway, 
enabling va rious components within 
a computer to communicate with the 
processor and memory. 

Figure 1 illustrates the data path a 
received or transmitted signal takes 
as it travels th rough a modem be­
tween a PC bus and the telephone 
line. A ll the parts within the dotted 
line may be placed on a board in the 
PC, or they may be split between a 
board (such as the asynchronous 
communications adapter) and an ex­
ternal modem unit. The modulator­
demodul ator (modem) is only one of 
three functions requ ired fo r telecom­
munications; the other two are the 
bus interface and the data access ar­
rangement (DAA). M iniaturization of 
these functions has progressed since 
the advent of the Bell 103A, making 
internal modem boards a reality fo r 
personal computers. 
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Top center: Texas Instruments TMS99532 modem chip 
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CPU 

0 
0 
0 

Digital 
signals 

Analog 
signals 

r-------------- -----,Telephone -. 

Transmit Transmit . I jack 

Modem 
chip 

DAA 
Receive 

Figure 1: Data path in PC-telephone communications 

Data is delivered over the bus in 
parallel form one byte at a time. Be­
fore transmission the data must be 
"serialized." The bits in each byte are 
separated and sent in single file to the 
modulator in the modem chip. At the 
other end, when external data is re­
ceived by the demodulator, the sepa­
rated bits must be reassembled into 
bytes for delivery over the bus to the 
program. The device responsible for 
this assembly and disassembly is the 
Universal Asynchronous Receiver­
Transmitter (UART). The UART is 
the principal component of the IBM 

Asynchronous Communications 
Adapter and the asynchronous port 
sections of the many multifunction 
boards available for the PC. Some 
modem boards include an extra 
UART so that both DOS devices 
COMl: and COM2: are available. 

Modulation and Demodulation 
Unfortunately, digital information 
leaving the UART is not suitable for 
telephone line transmission. The 
modulator portion of the modem 

converts digital signals into tele­
phone-compatible analog signals; a 
demodulator at the other end of the 
line converts them back into digital 
information. 

Modulation is achieved in several 
forms, the most common being fre­
quency and amplitude modulation. 
The Bell 103A standard uses a type 
of frequency modulation called fre­
quency shift keying (FSK), which is 
similar to the frequency modulation 
method used in FM radio transmis­
sion. FSK telephone transmissions 
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Figure 2: Block diagram of the TMS99532 modem chip 

switch back and forth between two 
audio frequencies, one representing 
binary 0 (called the mark) and the 
other representing binary 1 (called 
the space); digital information is thus 
represented. 

The ability to decode marks and 
spaces accurately is greatly enhanced 
by filtering out the line noise inherent 
in a telephone transmission. As its 
name implies, filtering selects the de­

sired frequencies of a transmitted or 
received signal and rejects the noise. 
Filtering also prevents the transmitter 
output from overwhelming the re­
ceiver in the same modem and re­
moves irregularities in the trans­
mitted signal before it reaches the 
phone line. 

When the FCC allowed manufac­
turers other than Bell to sell modems 
to the general public, it had to pro­
tect the world's most advanced tele­
phone system from poorly designed 

and poorly built products. At first, 
the FCC required that all modems 
use a piece of Bell equipment known 
as a data access arrangement (DAA). 
The DAA isolates the telephone net­
work from disruptive or dangerous 
input and enforces operation that is 
compatible with the telephone net­
work's billing equipment. The FCC 
later allowed certified independent 
companies to produce DAAs, and fi­
nally allowed them to integrate the 
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DAAs into approved modem pack­
ages. Today a manu fac rurer may de­
sign a DAA and have it certified, or 
purchase a hybrid module containing 
integrated and discrete parts in pre­
certified fo rm . 

Inside a Modem Chip 
The heart o f the internal modem 
board is the modem chip. The Texas 
Instruments TMS99532 is an exam­
ple of one such chip that prov ides all 
modulation, demodulation, and filter­
ing required to communicate with 

One of the DAA's ma­
jor tasks is to prevent 
the modem from 
transmitting too strong 
a signal down the tele­
phone line. 

other Bell 103A-compatible modems. 
This 18-pin chip includes the follow­
ing features: 

O riginate and answer mode opera­
tion . The Bell 103A standard uses 
two carrier frequencies, one for 
transmission and the other for recep­
tion. Selection is determined by 
whether the modem is ca lling or 
being called. 

Analog loopback test mode. Both 
analog and digital data paths within 
the chip may be given a complete 
test. 

External analog input. Other de­
vices such as tone synthesizers (as in 
Touch Tone phones) and other mo­
dem chips may be connected to the 
central modem chip. 

NM OS technology. N-channel me­
tallic ox ide semiconducto r fabri­
cation makes the TMS99532 chip 
small, reliable, and energy efficient 
and a llows for easy interconnection 
with other chips fabri cated under dif­
ferent processes. 

Switched capacitor filtering. Digital 
circuits that are highl y stable :md 
easil y tuned replace resistors and 
bulky inductors that sample the sig­
nal and select components o f the de­
sired frequency. 

Figure 2 is a simplified block dia­
gram of the TMS99532 modem chip . 
The transmitted digital signal is sent 
from the UART over the transmit 
data line (XMTD) at the lower left . 
J\ fter passing through the transmitter 
and the appropriate filter, the signal 
exits as a modulated ca rrier signal on 
the transmit analog line (TXA) at the 
upper right. A modulated carrier that 
is being received enters the receive 
analog line (RCVA) at the lower right 
and departs to the UART on the re­
ceive data line (RCVD) at the upper 
left . 

The transmit path is slightly sim­
pler than the receive path. The trans­
mitter is a digital waveform generator 
programmed to approximate a sine 
wave representing the digital data on 
the XMTD line. The frequency val­
ues used depend on whether the chip 
is in the originate (caller) or the an­
swer (called) mode. After filtering, 
the output appears on the TXA line 
where it is amplified outside the mo­
dem chip before entering the phone 
line. 

Received signals enter the RCVA 
line, are filtered, and eventuall y reach 
an intelligent amplifier ca lled the au­
tomatic gain control. This control 
"knows" how strong a received signal 
should be and automatically adjusts 

its ga in to keep the signal as close as 
possible to that va lue before it enters 
the mark and space filters to the de­
modulator. Rather than looking fo r 
the presence of either a mark or 
space frequency, the demodulato r 
compares the output amplitudes 
from the mark and space filters, then 
chooses the stronger signa l. In short, 
the demodulator looks no t fo r abso­
lute va lues but fo r comparati ve 
values. This decoding approach mini­
mizes the effects o f line noise by con­
centrating on the frequency rather 
than the strength of the received 
signal. 

Inside a DAA 
One of the DAA's majo r tasks is to 
prevent the modem, because of mis­
adjustment or equipment failure, 
from transmitting too strong a signal 
down the telephone line. The DAA 
contains a level detector that moni ­
tors the transmitted signal; if the sig­
nal is too strong, the DAA acts like a 
circuit breaker, reducing the signal 
level drasticall y. This detecto r pro­
tects other channels on the same ca­
ble or radio path from interference. 
The DAA similarly protects the com­
puter from power surges in the phone 
line that occur during electrica l 
sto rms and equipment failures. 

Not a ll the DA A's functi ons are 
protective. The DAA assists modem 
operation by providing ring detec­
tion, two- to four-wire conve rsion, 
and DC loop control. In ring detec­
tion, the higher voltage o f the tele­
phone ring is sensed by the DAA, 
which then places the modem in the 
answer mode and presents a ring in­
terrupt to the program. In two- to 
fo ur-wire conversion, the DAA sepa­
rates the transmit and receive signals 
going to and from the modulato r and 
demodulato r while matching the im­
pedance of the telephone line. Lastl y, 
the DAA controls pulse (rotary) dial­
ing and the on/off status of the 
" hook." 
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Altho ugh the DAA effecti vely iso­
lates the modem from the telephone 
line, it usuall y is comprised of bulk y 
discrete transformers and relays th at 
a re difficult to miniaturize. So the de­
sire of users fo r a true single-chip 
modem including a DAA may no t be 
ful fi ll ed soon. 

Putting It Together 
The area within the dotted lines o f 
Fig ure l represents an example o f a 
modem board built aro und the 
TMS9953 2 chi p. Such a boa rd can 
fit easil y into a PC, PC XT, o r ex­
pansion unit. Due to their small a rea 
and limited number o f components, 
modem boards tend to be less expen­
sive than stand-alone units. Two pop­
ula r Bell 103A standa rd modem 
boards on the market are the PCon­
nection and the PC Modem Plus. 

An important decision fac ing de­
signers is how much intelligence to 

build into a modem board . Some 
manufacturers rely on the computer's 
microprocessor fo r most control 
functions, but as time goes by mo re 
and more modem boards w ill likely 
include microprocessors. 

Future Chips 
Current modem boards are capable 
of t ra nsmitting and receiving at 
speeds of up to 300 bps using the 
Bell 103A standard. Chips like the 
TMS99532 have made sma ll , inex­
pensive, and reliable 300 bps modem 
boards possible. 

The Bell 212A modem standard , 
which allows full-dupl ex operation at 
1200 bps, is also popular among per­
sonal computer users. Both single­
board and ex ternal modems that 
meet this standard are ava ilable fro m 
a number o f manufacturers. It is onl y 
natural to wonder how long it w il I be 
befo re we see an equi valent chip for 
the 212A modem. By comparison the 

103A standard is far simpler; a 2 12A 
chip is "several yea rs away," acco rd­
ing to M ike Eaton, joint holder w ith 
his company, Bizcomp Corp. , o f a 
landmark patent in the modem field. 
The major diffi cult y lies in the 2 12A's 
use o f phase-shift key ing when o per­
ating at 1200 bps. In addition to re­
quiring a much mo re complex 
modem chip, a 2 12A must be com­
patible with the slower 103A stan­
da rd when used at 300 bps. Com­
bining both o f these standards on a 
single chip is a tough engineering 
challenge. ; 

Jack Powers is a communications sys­
tems programmer fo r a large research 
organization in the San Francisco 
Bay Area. 

TMS99532 Modem Integrated 
Circuit 

Texas Instruments, Inc. 
P.O. Box 1443 
Houston, T X 77001 
8001527-3500 

PC Modem Plus 
Ven-Tel Inc. 
2342 Walsh Ave. 
Santa Clara, CA 95051 
4081727-5721 
List price: $389 

The PConnectio11 
the m icroperipheral corporation 
2565 152nd Ave. NE 
Redmond, WA 98052 
2061881-7544 
List price: $170 

PC Wo rl d 

, I 

g~t1ttS·
Jj(J(,A} ·"What a feelinRI"ff j That's just how you'll feel 
knowing you've purchased an 
IBM-compatible Personal 
Computer with full color 
graphics capability at a price 
far, far below anyone else. 

STANDARD FEA11JRES 
• Full Graphics capablllties • 128K Ram 
(expandable to 256K) • Two RS232 Serial 
Ports • One parallel printer port • Color 
Display Card • Fully detachable, 
IBM-compatible Keyboard • 8 Expansion 
Slota • MS-DOS Operating System • Real 
Time Clock and Calender 
·1eu i. • f'9Q6atllled badllma,. °' 1""'"'a11ona1 Bua1Ma MKNn. 
"CP/M 6a • 199...._, u.oemark of Oigttal "-1;rl. Inc. 
"MS-OOS l1 • ~tr.mm.r'Aol M IC10Soft, l nc. 

For further information call 
800-821-3628 

I , I I , Hanllwellcorp. 
4962 El Camino Real 
Los Altos, CA 94022 
415962-9265 

Dealer and OE/II 
inqlliries inoited 
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PC-Draw from Micrografx,the drawing 
. system for yoaroffice or home. 

Now, you can create diagrams, illustrations, 
charts and drawings on the IBM PC or XT™ 

And reproduce them all with your printer 
or plotter. 

With this versatile, easy-to-use graphics 
program, you can produce diagrams, sche­
matics, charts and drawings in virtually 
limitless varieties. 

PC-Draw provides you with three 
symbol libraries (software design, elec­
trical design, and alternate text), 
multiple text fonts and the capability 
to design your own symbols, with an 
extensive set of graphic functions provided for sym­
bol manipulation. These functions include object 
scaling, rotation and placement. PC-Draw lets you MICROGRAFX
unleash your creative energies in data processing 1701 N. Greenville Ave.. Suite 703/Richardson. TX 75081 

(214) 234-1769 © 1983 Miaogralxdesign, floor plans and interior design, graphic 
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132 Cols x 44 Rows + 
Simultaneous Color 
and Monochrome 
Graphics Display + 
One Card/ 
Single Slot = 

The 
Graphics Edge™ 

The GRAPHICS EDGE is the leading edge. We've 
really pushed technology to the limit with this one, 
and here's why: 
• it is software switchable from 80 cols x 25 rows 

to 132 cols x 44 rows, making it ideal for 
spreadsheet applications, 

• drives both a color and a monochrome monitor 
SIMUl.J'ANEOUSLY and prints this same 
information in color on your color printer. Ideal 

#Rli~·~ti vhlg heavy word 
· or graphics 

• will run all IBM Color Graphics SofhYI™~ 
IBM Monochrome Display, opei:t.il:lg to 
wealth of IBM Color GraphicS.SdftfWiiie 
applications, 

• supports all~a.tQJ 
IBM Monlodll!Qj~ 
software 





HyperGraphicJ' is the unique new authoring 
system that allowsJou to create custom color 
graphic screens an animation in minutes. 
This unique communications language was 
written to provide the easiest to use graphic 
software available for the IBM pc, xt, pc jr. 
and compatibles. Only software application 
programs written in HyperGraphics®allow the 
user to store up to 1,000 color graphic screens 
in 320 kb. and to create any graphic symbol 
and even animation using only the 10 function 
keys and two key strokes! Two application 

programs are available at your local computer 
retailer. The Authoring System is a complete, 
easy to use graphic editor for creating diskette 
based tutorials, help facilities and marketing 
presentations. The Presentation System is a 
menu driven tool featuring easy to construct 
business graphics. These fine products retail 
for only $395.00 and $349.00 respectively. 
You won't believe how easy it is to create 
sophisticated color graphic presentations and 
CAI programs ... absolutely no previous 
programming experience is necessary! 

WHICS® 

BREATHES LIFE INTO STATIC SOFTWARE! 

®
For more information call or write: HyperGraphics Corp. 100 N. Central Expry. Suite 1208, Richardson, Texas 
75080 (214) 783-9900 Circle 680 on reader service card 



limited <Dnlv b't disk size. 
AlsG> featufed: A powerful, ~ 

hybi:id programming language. 
A fourth generation applica- ' 

tior:\s al'.'ld Jl)rogram generator "' 
Our programs write pregrams!' 

Communications fUnctions 
that give your PC the p0wer to uti­
li~eai;>l'!)lieatiohs, prog~ms. and. 
data from thousands of existing 
mainfra,rne and minimmputers. 

8087 matnchiD. su'Wort 
Revelation co-exists with 

MS/DOS™orPC/DGS1!'1 1.0, 1.1, 

COSMOS 


:2.0 versioni and is cmmpatible 
w1th'tllr\e IBM'PC:1!'1 ~· COMP.G\Q~ 
Corona~ Columbia Mt:Jlti­
Personal® and the Eagle 1600™. 
It's-also compatible witt:l mini­
computers ~tilizing the PICK ­
Operating Svs:tem~ Minimum 
CGnfigurati r:equir:es 320K _ 
rmemor:v· . 8087 math ehib, .,. 

PICK SYSTEMS. Eagle 
16QO'" of, Eagle 
Computers. Coron;i PC'" 
of99(ona DaJa SY.$tem~ . 
Columl:iia Multi­
Personal'" of Columbia 
Data l?roducts Int. 



And Make One IBM PC™ 
Worth Nine 
TASCMASTERr" SOFTWARE does that by converting PC-DOS 

to CONCURRENT PC-DOS thus enabling you to create up to 9 

tasks and run up to 9 programs simultaneously. 

TASCMASTER™ DOES THE WORK OF NINE. 

While you are working with a task on the screen other tasks are 

working for you. 

To give you every board you may ever need for your IBM PC 

we include with TASCMASTER™ SOFTWARE a powerful 

MULTIFUNCTION board FREE! 

TAKE YOUR CHOICE OF: 

ADDRAM ELITE™ FEATURES or ADDRAM PLUS™FEATURES 
• asynchronous (Serial-RS232C) 	 • two asynchronous 

communication adapter (Serial-RS232C) 
• 	real time clock/calendar communication adapters 
• parallel printer adapter • real time clock/calendar 
• 64K to 512K memory with 	 • 64K to 512K memory with 

parity "no piggyback" parity " no piggyback" 
and-all on one board and-all on one board 

With 64K memory installed With 64K memory installed 

With RAMDISK™ and RAMSPOOI!" SOFTWARE, TOO. 

Optional MULTFTASCMASTER™ SOFTWARE enables 

the addition of MULTI-USER capability to the IBM PC 

by connecting additional terminals to the serial ports, 

and integrates with TASCMASTER!" 

YOU NEED TASCMASTER™ SOFTWARE with the free 

multi-function board to make ONE IBM PC worth nine. 


Available through personal 
computer dealers. For further information 
or name of local dealer call : 

~ 

Profit ~ISystems1lnc. 
P.O. Box 1039 • Berkley, M l 48072 • (313) 559-0444 

JBM is a trademark ol IBM Corporation 

(TM) indicates 1ra demark of Preli! Systems. Inc. 


PC-DOS is a tradema rk ol IBM Corporation 

Copyright 1983 Profil Systems. Inc, 
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HOW ID 

GETAN

IBM.PC 


FOR JUST 

81995. 


BUYA CHAMELEON. 


The Chameleon by Seequa does everything an IBM 
PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM software 
like Lotus® 1-2-3 TM and Wordstar.® It has a full 83 key 
keyboard just like an IBM. Disk drives like an IBM.And 
a bright 80 x 25 character screen just like an IBM. 

But it's not just the Chameleon's similarities to the 
IBM that should interest you. Its advantages should, too. 
The Chameleon also has an 8 bit microprocessor that 

lets you run any of the 
thousands of CP/M-80® programs available. It comes 
complete with two of the best programs around, 
Perfect Writer™ and Perfect Cale.™It's portable. And 
you can plug it in and start computing the moment 
you unwrap it. 

So if you've been interested in an IBM personal 
computer, now you know where you can get one for 
$1995. Wherever they sell Chameleons. 

The Chameleon by 

SEEQUA 
COMPUTER 
CORPORATION 

8305 Telegraph Road 

Odenton, MD 21113 


For the location of the Seequa dealer nearest you, 
call (800) 638-6066 or (301) 672-3600. 
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Office Solutio.ns introduces more advanced features 
tor the offit:e envirorunept. We've combined 
exc;:eptional power amG:! simplicity to bring you a word 
processor for the IBM PC and XT that makes sense. 

It's the easiest to learn and most natural to use of 
all _~ord processors available. OfficeWriter is 
patterned after dedfo:ated systems such as Wang. 
Lanier. and the IBM Displaywriter. OfficeWriter is the 
type of high ealiber \"l{ord-processing that business 
expeets. 

And we've just added 22 advanced features to 
m~'e managing YQW paperwork even easier. Now 
you tan do everything from right justification to data 
base interface. 

Our on-line (on,screen) tutorial shows you how to 
put OfficeWriter to work immediately. There's no 
need to memorize complicated command sequences; all 
commonly used functions are labeled on our function 
key template~ ,,, 

IBM is a trademark of International Business Machines Corp. 
Lanier is a trademark of Lanier Business Products Inc. 

~~~~~~a: ~:d:~~~~~~k;~~~'::~~c. 

OfficeWriter's careful human engineering lets you 
concentrate on writing instead of operating your word 
processor. Our dynamic screen formatting rnnstantly 
adjusts your text. so what you see on the screen is what 
you'll get on paper. 

If you do have a problem, our context sensitive " Flelp" 
screens provide information specitic- to the ftmotion 
you 're using. 

We're so certain that you'll be pleased with 
OfficeWriter that we'll give it to you for a 30-day 
trial. Make your office more productive for only $325. 
and we'll include our powerful mail merge capability. 

Our product support is just as _good as our 
products. Our customers receive prompt telephm1e 
support and free updates for six months. So ask for 
OfficeWriter at your local computer dealer. or call us to 
see the difference a new generation can make. 

~ffice_ · 

~lxrticn~ 

Office Solutions 
5708 Odana Road 
Madison. WI 53719 (608) 274-5047 • aim 
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•Score Card 

Professional 
Finance 
Program™ 

Home 
Accountant 
Plus™* Other 

1, 170 200 

99 

Transactions Displayed 
Per Screen 16 1 

Number of Checkbooks 26 5 

80-Column Screen Yes No 

On-Screen Calculator Yes No 

Pas~word Protection Yes No 

Address Book for 
Payees Yes No 

Speedy Compiled Basic Yes No 

Full Use of IBM PC 
Function Keys 
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Everex Storage Subsystems • Streaming Tape with Everex Controller Card - you 
get 20-45MB of high-performance back-up storage in Plug Right Into Your Business! minutes. And REMEMBER, this is a half-height 
streamer! The price is something to remember too -

Everex combines Reliability, Support, Ease of Use starting at ONLY $1,135 suggested retail. 
and Best Price Performance Ratio into a full product 
line of internal storage subsystems and plug-in Combined with the half-height hard disk, yo~ve got
controller cards. Now you have no excuse not to tum -an .:>..a'Jlhat: 
your IBM® PC into an XT! Actually, more than an XI, 
when you combine our Half-Height hard disk with 
our Half-Height streaming tape. 

Hard to believe? Well, believe this, both the hard disk 
and streaming tape Plug Right Into Your System. 
Incredible? Unique? That's EVEREX for you. 

something you can really talk about ­
backs itself. Only from Everex. 

Controller cards sold ~·~ 
• Uil'RA DISK™ - Contro 
floppy disk drives ~t Ifie 
space and money. $1UR1•ttJ 



eDiskette! 

Now to PC World and We'll Send You a Free 
Diskette with a Preview Version ofMicrosoft Word, 

tionary New Word Processing Program 

Hurry! You must subscribe before June 30, 1984, to receive: 

• 14 issues of the magazine packed with all the !ates ·:p; ,. 
you get the most out of your personal compute , 

PC World, Your 
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PCW:RLD 
I ACCEPT! Start my subscription today. I understand that you 

will ship my preview diskette upon receipt of payment. 


D 14 issues/$24 D 28 issues/$43 D 42 issues/$60 

D Payment enclosed (please RUSH my diskette) D Bill me 

D This is a renewal (mailing label attached) 


Charge my D VISA D MasterCard Interbank # __ Exp.date __ 
Card# --------- ­ Signature----------- ­
or call toll-free: 800/247-5470 

Name _____________________________ 

Company------------------------- ­
Address------------------------~ 
City, State, Zip----------------------- ­

All subscriprions begin with the next avai lable issue. Please allow 6-8 weeks for delivery of 
your first issue (12 weeks for foreign surface mail). Outside the U.S. subscriptions must be pre· 
paid in U.S . funds. Outside the U.S. and Canada add $25 per year for surface mail or $110 per 
year for ai rmail. 

Limited-time offer for diskette-subscribe by June 30, 1984 J1247 
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History will record as a profound irony 

that the most powerful word processing package 


ever created for the IBM® Personal Computer 

can be worked with two fingers. 


It was created by Leading Edge~ 
specifically to take advantage of the 
power of the IBM PC. plus the sim­
plicity that all that power ou~ht to 
be able to give you-but didn't. 

Until now, you could go for the 
simplicity, and end up with a some­
what glorified typewriter. Or you 
could go for the power, and go nuts 
performing dozens of commands to 
do even the simplest things. 

But with Leading Edge Word 

Processing™ you get both. 


You don't have to start with an 
ounce of understanding about word 
processing. 

You don't even have to be a terrific 
typist. (Matter of fact, the worse you 
type, the more the help.) 

So come along: 

Hunt and peck your way into thefuture. 

l t AOIHG lO(if• 

Leading Edge Products Inc., Headquarters and Retail Division. 225 Turnpike Street; Canton. Mass. 0202118~1343-683316171828-8150 
*IBM ls a registered trademark of International Business Machines Corporation. 

Circle 91 on reader service card 



Editorial 
Editor-in-Chief: Andrew Fluegclman 
Editor: Kearney Rictmann 
Assistant Editors: Adrian Mello, Katie Seger 
Editorial Man ager: Recd McManus 
Copy Editors: Kathleen Christensen, Terna 
Goodwi n, Joe Matazzon i, Peggy Nauts 
Contributing Editors: Fred Davis, Ja nette 
Marti n, Stuart R. Schwartz, Linda V Williams 
Editorial Secretary: Bobbie Ray Leach 

Art & Production 
Designer:-Marjorie Spiegelman 
Art Director: Mick Wiggins 
Senior Production Manager: Frances Mann 
Assistant Production Manager: Lee R. Trevino 
Edi torial Production Manager: Ellyn L. Hamcnt 
Editorial Production Assistant: James Fclici 
Associate Designers: Dennis McLeod, Monica 
Thorsnes 
Design A ssociates: Darcy Blake, Molly 
Windsor-McLeod 
Assistan t to the Art Director: Nan Cassady 
Advertising Tra ffic Coordinator: Clare Bouey 
Production Assistant : Roset ta Egan 
Telecommunications Manager: Art Wilcox 
Telecommunicators: Gene Catalano, Mark L. 
Duran, Susan M. Ford 
Comributing Photographer: David Bishop 

Publishing & Sales 
Publisher: David Bunnell 
Sales Director: Mered ith Browning 
Account Manager: Larry Arredondo 

Circulation 
Associate Publisher: Chc'ryl Woodard 

Communications 
Com munications Manager: Noreen A. 
Browning 

Corporate 
PC World Comm unications. Inc. 

David Bunnell Chairman 

Jim Riding Exewtive Vice-President 

Andrew Fluegelman Vice-President 

Jacqueline Poitier Vice-f'residenl 

Cheryl Woodard Vice-President 

Plug In a Program 2 

Megabytes 6 

Dial Up News and 10 
Entertainment 

Free and Simple BASIC 18 

Seth Novogrodsky 
PCjr's ROM cartridges make 
loading a program as easy as turn­
ing on a TV set. 

Katie Seger 
News and notes for the PCjr 
community. 

Janette Martin 
Information at your fingertips 
from The Source and 
CompuServe. 

Adrian Mello 
Type and use this simple graphics 
program. 

Photo-illustration credits: Dave 
Andrews, 3: Marc Rosenthal, 7. 

April 1984 



PCjr's ROM cartridges are one of the most revolutionary 
features of the IBM personal computer family 

Plug In a Program 

Seth Novogrodsky A revolution in the home computer world started on 

November 2, 1983, when IBM introduced PCjr. Like 
other revolutions, PCjr's arrival had been predicted by 
many observers. Months before the announcement 
day, cryptic reports began appearing in the Wall 
Street fournal about a low-cost, high-performance 
personal computer, code-named "Peanut," that would 
be compatible with the IBM PC. 

As in the case of the original PC, very little is 
new about PCjr technology. It is ironic that semicon­
ductor giant Texas Instruments, fearing the after­
math of the inevitable IBM home computer takeover, 
abandoned the home computer market just a week 
before PCjr's official unveiling. 

Back in late 1979, the Dark Ages of personal 
computing, Texas Instruments introduced a truly 
revolutionary home computer, the TI 99/4. Unlike 
ea rlier personal computers such as the Apple II and 
the TRS-80 Model I, the TI 99/4 had a 16-bit micro­
processor and a provision for plug-in software mod­
ules, commonly called ROM or program cartridges. 
These ca rtridges enabled people to run programs by 
inserting a small plastic-encased cartridge into a rec­
tangular slot in the computer. Although not a com­
mercial success, the TI 99/4 set a trend followed by 
such companies as Atari, Commodore, Radio Shack, 
and, most recently, IBM. 

More than any other feature, the provision for 
plug-in software sets PCjr apart from the PC. The 
two slots located directly underneath the single disk 
drive opening will have a profound effect both on 
how people use their computers and how software 
producers develop and distribute their programs. 
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ROM Cartridges 

A ROM cartridge functions something like a 
phonograph record. However, while records usually 
store music, ROM cartridges hold permanently stored 
programs ranging from languages to games. ROM, 
which is an acronym for read-only memory, is like an 
open book inside a glass case in a museum. You can 
read the displayed pages, but you cannot change what 
they say. ROM is sometimes referred to as firmware, 
since it is software that resides permanently in hard­
ware; in ROM cartridges the hardware is specialized 
circuit boards that contain memory chips. 

Because loading a program stored on a ROM car­
tridge is as easy as turning on a television set, the 
PCjr cartridges may help alleviate cases of comput­
erphobia and related ailments. With a ROM cartridge 
program you just plug the cartridge into the slot, and 
the program is loaded. You bypass typing in the pro­
gram name at the PC-DOS prompt and avoid waiting 
for mechanical disk drives or cassette recorders to 
load the program. You're also spared from using DOS 
to make a backup copy of your program, since the 
program is permanently stored on the ROM cartridge 
and cannot be erased. 

Perhaps you are wondering whether 
ROM cartridges for PCjr have made your 
fl.oppy disk drive obsolete. The answer 
is a resounding no. 

Obsolete Disk Drives? 
Perhaps you are wondering whether ROM cartridges 
for PCjr have made your floppy disk drive obsolete. 
The answer is a resounding no. Unless you wish to 
use your PCjr as little more than a glorified video 
game player, the two ROM cartridge slots are supple­
ments to a disk drive or, less commonly, a cassette 
recorder. Without a storage device such as a floppy 
disk drive or a cassette recorder, you cannot save any 
information. If your PCjr's only storage medium is 
ROM cartridges, you have to retype all your informa­
tion, such as text files or your home budget data, each 
time you run a particular program. 

ROM cartridges for PCjr can hold from 8K to 
64K, or from 8192 to 65,536 characters of informa­
tion. A standard PCjr floppy disk, on the other hand, 
can store considerably more-360K. 

So far IBM has announced five program car­
tridges for PCjr. Four of them are the games Mouser, 
Scuba Venture, Crossfire, and Mine Shaft. The fifth 
cartridge is IBM PCjr Cartridge BASIC, which supple­
ments the Cassette BASIC that resides in PCjr's 64K 
of built-in ROM. Cartridge BASIC provides the fea­
tures of BASICA, which is supplied with PC-DOS on 
disk, as well as graphics and sound commands for 
PCjr. Because Cartridge BASIC is needed to run IBM 
programs such as Dow [ones Reporte1; Bumble 
Games, and Home Budget, jr., many people will un­
doubtedly use it. 

Making PCjr Useful 
The greatest disadvantages of even the enhanced PCjr 
model when compared with the popular PC are the 
home computer's limited m.emory and single disk 
drive. While the PC is designed to be able to directly 
access 640K of user memory, or random access mem­
ory (RAM), PCjr is limited to 128K. (RAM is different 
from the ROM on PCjr cartridges. ROM cannot be 
changed, while RAM is memory that is available on 
the computer for temporary storage of data and 
programs.) 

When a program stored on disk rather than on 
cartridge is loaded on PCjr, the program goes into the 
128K RAM area. The problem is that many applica­
tions programs take up as much as 64K or 128K. With 
so much RAM given up to a program, little memory 
is left for temporary data or document storage. 

One important advantage to ROM-based soft­
ware is that when a cartridge is inserted, the program 
doesn't take up any of PCjr's 128K of RAM; the entire 
128K is available for storing data. With a program 
loaded from a disk or cassette, however, some RAM 
is taken up by the program. 

When IBM introduced its first personal com­
puter in August 1981, the company also announced a 
configuration with only 16K of RAM and no disk 
drives. This low-budget version of the PC was de­
signed to get people started with personal computing. 
The system gained popularity only among bargain 
hunters who planned to add memory and disk drives 
at lower than IBM cost. 
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The entry model PCjr, on the other hand, is prac­
tical even though it lacks a disk drive. The computer 
is· useful because of its 64K of RAM and its two ROM 
cartridge slots. Games and educational software are 
two kinds of programs that can be put on PCjr ROM 
cartridges. With cartridge software, schools that can 
afford to purchase only the entry model will be able 
to enter the computer age with an inexpensive but 
useful machine. 

With cartridge software, schools that can 
afford to purchase only the entry model 
will enter the computer age with an 
inexpensive but useful machine. 

Cartridges and the Software Industry 
Because of PCjr's memory limitations, software pro­
ducers will have to take advantage of the machine's 
ROM cartridge capability in order to make some of 
the sophisticated applications programs developed for 
the PC available for PCjr. Developers of integrated ap­
plications software such as Lotus 1-2-3 and Context 
MBA, both of which require more than 128K, are 
likely to investigate putting their programs on PCjr 
cartridges. 

For software publishers, ROM cartridges provide 
a mixed blessing. One advantage of the cartridges is 
that software piracy, the illegal copying and distribu­
tion of copyrighted software, becomes difficult. ROM 
cartridges, however, because of their plastic cases, 

. printed circuit boards, and memory chip compo­
nents, cost more than floppy disks. Cartridges also 
have a smaller storage capacity than floppy disks. 
Furthermore, because software is rarely free from er­
rors, software publishers of ten provide updates for 
registered owners at little or no cost. Putting updates 
on ROM cartridges would undoubtedly be more ex­
pensive than putting them on floppy disks. However, 
PCjr's ROM cartridges can be opened easily. People 
conscious of the hazards of static electricity should 

be able to open a cartridge, remove old ROM chips, 
and insert new ones containing updated software 
without any difficulty. 

Fortunately, considering the high price of soft­
ware, manufacturing costs are unlikely to deter many 
software publishers from providing software on ROM 
cartridges instead of floppy disks. What will deter 
publishers, however, is that a ROM-based program de­
signed for PCjr will run only on PCjr. IBM PCs and 
XTs cannot run ROM cartridges. 

The Future 
PCjr's two cartridge slots are sure to be a promising 
key to unlocking the full potential of the new com­
puter. With the right programs, the cartridges can 
transform PCjr into an accountant, a secretary, a 
teacher, or an entertainer. Cartridges can also open 
the way for sophisticated programs, previously avail­
able only for far more costly machines, to run on 
PCjr. 

PCjr has permanently altered the home com­
puter world. The cartridge slots that differentiate 
PCjr from the PC are one of the most exciting fea­
tures of the IBM personal computer family. Clearly, 
some time will pass before people begin to take full 
advantage of the cartridge slots. The home computer 
revolution has scarcely begun. 

Seth Novogrodsky is a Contributing Editor to PC 
World Books. 

IBM 
Systems Products Division 
PO. Box 1328 
Boca Raton, FL 33432 
8001447-4700, 322-4400 Illinois, 8001447-0890 

Alaska, Hawaii 
List price: Crossflle 1.00 $35, Mine Shaft 1.00 $35, 

Mouser 1.00 $35, Scuba Venture 1.00 $35, PCir 
Cartridge BASIC 1.00 $75 
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News and notes for the PCjr community 

Katie Seger 

Megabytes reports about the 
people, products, and develop­
ments in the computer world. We 
give you up-to-date information 
on the events and trends as well as 
the occasional speculations that 
arise in this rapidly expanding 
world that PCjr has joined. 

And You Thought It Was an 
IBM Machine 
Having found a manufacturing 
strategy that works for the Per­
sonal Computer, IBM is continu­
ing the plan with PCjr. As with 
the PC, most of the parts and 
components for PCjr will be made 
by outside suppliers. Industry 
sources have named some of these 
third-party manufacturers. 

Qume, of San Jose, California, 
has signed a contract with IBM to 
supply the half-height, SY4-inch 
floppy disk drives for PCjr. The 
computer's infrared keyboard is 
made by Advance Input Devices, 
an Idaho company located in 
Coeur d'Alene. Texas Instruments 
is supplying PCjr's sound chips, 
which enable the computer to 

make sounds and music. And 
AMP, the Harrisburg, Pennsylva­
nia, company that makes connec­
tors (or sockets) for the PC, is also 
supplying connectors for the new 
home computer. 

IBM is not continuing the PC 
assembly scheme with the new 
computer, however. Unlike the 
PC, which is assembled at IBM 
plants in three locations (Boca 
Raton, Florida; Greenock, Scot­
land; and Wangarata, Australia), 
PCjr will not be made in IBM as­
sembly plants. Instead, the new 
computer is being assembled and 
packaged by Teledyne, a diversi­
fied company that produces, 
among other things, on-board 
flight control computers for mili­
tary and NASA aircraft. The PCjr 
will be made at the company's 
Lewisburg, Tennessee, plant. An 
interesting footnote to Teledyne's 
role in the PCjr story is that Tele­
dyne's chairman, Henry Sin­
gleton, is on the Apple board of 
directors. 

A True Ever-Ready 
Scientists at Hitachi Electronics 
in Japan have developed a battery 
that lasts 50 years and is as small 
as a baby 's fingernail. The battery, 

which is as thin as a human hair 
and has a surface area of 4 square 
millimeters, can only power an 
electronic watch for ten days but 
can be recharged up to 2000 
times. 

A Hitachi spokesperson said 
the battery still needs "a lot of 
work," so it looks like flashlights, 
Walkmen, arid PCjr keyboards 
will have to get along with old­
fashioned alkaline batteries for a 
while longer. 

PCjr Plays Vegas 
COMDEX /Fall is the computer 
industry's largest trade show. Five 
COMDEX shows are held an­
nually, three in the United States, 
one in Europe, and one in Japan. 
The autumn event takes place 
during the week following 
Thanksgiving in Las Vegas. At 
last fall's Nevada show PCjr was 
one of IBM's star attractions. 

Since the trade show took place 
before PCjr demonstration models 
were in the stores, the computer 
crowd was anxious to try out the 
machine. IBM obliged by giving 
demonstrations and training 
throughout the five-day event. 
Hands-on lessons using 72 PCjr 
Enhanced Models and the IBM 
PCjr Sampler were available every 
half hour. Tickets for the training 
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were free, and the majority of the 
sessions had two people to each 
machine. At most training ses­
sions PCjr played to a full house. 

Life, Liberty, and the 
Pursuit of Video Games 
The United States Supreme Court 
has ruled that local governments 
can ban or regulate video games. 

The decision set a precedent that 
can be cited in other disputes over 
video game restrictions. 

In 1982 the town of Marshfield, 
Massachusetts, adopted a ban on 
video games. The town's ordi­
nance prohibits the operation of 
"mechanical or electronic amuse­
ment devices, whether coin-oper­
ated or not." The ordinance 
exempts jukeboxes and video 

games used in private homes. 
A group of Marshfield store, 

restaurant, and business owners 
who had video games in their 
places of business challenged the 
ordinance claiming that the ban 
was unconstitutional. Their suit 
argued that video games are a 
form of expression protected by 
the First Amendment's guarantee 
of free speech. The justices voted 
seven to two to reject the mer­
chants' claim when the case was 
brought to the Supreme Court last 
November. 

Perhaps the business people 
should take solace in the notion 
that if the Founding Fathers had 
played PacMan and Donkey Kong, 
they never would have had time 
to write the Constitution. 

Bank on It 
Home banking has long been 
hailed as a perfect application for 
personal computers. The subject 
of much testing and research, 
banking at home is now a reality 
for Bank of America customers. 
The California bank introduced 
its HomeBanking service in the 
last quarter of 1983 and expects to 
have 25,000 customers signed up 
by the end of this year. 
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The best feature of the Bank of 
America system is that it works 
with any personal computer 
equipped with a monitor and a 
modem. HomeBanking custom­
ers can pay bills, transfer funds 
between accounts, make account 
balance inquiries, and review cur­
rent checking account state­
ments-all without leaving 
home. 

To use the HomeBanking ser­
vice, a Bank of America customer 
fills out a request form and is 
given identification and code 
numbers. Using any communica­
tions program and a modem, the 
customer calls a local number, 
connects with the service, and 
performs banking and bill paying 
chores. HomeBanking is available 
between 6 a.m . and midnight and 
costs $8 per month in addition to 
regular monthly checking ac­
count charges. The system also 
includes an electronic mail ser­
vice that allows customers to ask 
questions about their accounts 
and statements. Bank personnel 
respond to questions within 24 
hours. 

Bank of America is providing 
technical information about the 
system to independent software 
developers. You can expect to see 
some software packages that com­
bine different applications like 
home budgeting and communica­
tions to make even better use of 
the HomeBanking system. 

Kiosk Que C'est? 
Computer kiosks are springing up 
all over. Most stands are making 
their appearance in computer 
stores and bookstores, but they're 

also showing up in record shops, 
grocery stores, and airline termi­
nals. 

After a successful experiment 
in the Washington, D.C., area, PC 
Telemart of Fairfax, Virginia, has 
placed more than 100 kiosks in 
computer stores and bookstores 
throughout the country. People 
can use the kiosk computers to 
search through PC Telemart's 
software data base to find pro­
gram listings for their work and 
home needs. The data base con­
tains descriptions and hardware 
requirements for more than 
21,000 commercially sold soft­
ware packages; reviews are also 
included for many listings. 

Softsmith Corporation, a Cali­
fornia company that licenses in­
dependent software and then 
rewrites the documentation and 
repackages the programs under its 
label, has more than 300 kiosks 
set up nationwide. Softsmith 
kiosks are found in computer and 
software stores, bookstores, rec­
ord shops, drug stores, and even a 
Tennessee gas station. The kiosks 
are designed to encourage custom­
ers to try out Softsmith programs 
on a computer before they buy the 
product. At present Softsmith 
sells programs for Apple, Com­
modore, Atari, Tandy, and IBM 
personal computers. Its IBM li­
brary, which includes Home Ac­
countant+, Championship 
Blackjack, and MultiRAM, will 
soon feature programs for PCjr. 

An electronic kiosk test being 
conducted in the San Francisco 
Bay Area may change the way 
consumers shop for noncomputer 
merchandise, too. Shoppers can 
view and order merchandise from 
national mail-order companies at 
100 kiosk terminals set up in gro­

cery and drug stores, health clubs, 
airline terminals, and hotel 
lobbies. 

Each terminal combines a 
touch-sensitive video screen, 
laser-disc, microprocessor, key­
board, credit card reader, and 
printer. Shoppers view merchan­
dise and place orders by pressing 
pictures of the items on the 
screen. Size, color, number, and 
shipping details are typed on the 
keyboard, and orders are charged 
to Visa, MasterCard, or American 
Express accounts. Shoppers 
receive a paper receipt of their 
purchases. The test, which is 
conducted jointly by Compufill, 
a division of McKesson Corpora­
tion, and ByVideo Inc., will run 
through the end of 1984. The 
two companies will then decide 
whether to expand the kiosk 
stations nationwide. 

Don't Leave Home 
without It 
American Express Company has 
published a new, computer-spe­
cialty mail-order catalog that al­
lows customers to order computer 
hardware and business and game 
software through the mail. 
Called The Best of the Best, the 
catalog was sent to 400,000 Amer­
ican Express cardholders in the 
last quarter of 1983. An American 
Express spokesperson said that if 
consumer response is favorable, 
the company will publish another 
computer catalog this year. 

Megabytes welcomes contribu­
tions of interesting items. Send 
them to Megabytes, PCjr World, 
555 De Haro St. , San Frandsco, 
CA 94107. Please include your 
name, address, and phone number. 
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YOU CAN OWN THE 

MOST COMPLETE LIBRARY 

OF IBM PC, XT, PCjr 

SOFTWARE INFORMATION 

ON THE MARKET! 

Software Guides by Micro-Information Publishing provide detailed 
product descriptions and information for a thorough understanding of 
each program. For quick and easy reference to the appropriate software, 
the guides are sectioned by categories and subcategories including ... 
Agriculture • Business • Accounting • Communications • Data Base 


Education • Electronic Mail • Engineering • Specific Industry 

Languages • Mailing Lists • Math • Networking • Stock Market 


Office Management • Personal/Home Use • Word Processing 


Specify Book(s) 
To order, fill out this coupon and mail now! 

IBM Personal Computer & XT 
The Software Guide Name ____________ __________ _
ISBN# 01-912603-00-3. 8 '/2 x 11 , 1,036 pages . $24 .95 
Quarterly Updates . . .. . $49.95/ year Company______________________ 

or $19.95/ ea. 
Address _ ____ _ _ _ _ ____________~ 

PCjr Software Guide &Handbook 
ISBN# 0-912603-13-5. 5 '/, x8 '/, . 320pages .. $19.95 City _ ____________ State___ Zip.___ 
Quarterly Updates ..... $39.95/ year 

Telephone# (__) - --------------- ­IBM Personal Computer & XT 
Educational Software Guide Please inc lude $5.00 shipping and handling for each book ordered. 
ISBN# 0-912603-03-8. 8'/, x 11. 250 pages . . $14 .95 For ordering information or assistance call 1-800-328-0196 
Quarterl y Updates .. . .. $29 .95/ year QUANTITY DISCOUNTS AVAILABLE 
IBM Personal Computer & XT O Check Enc losed 0 Visa O MasterCard 0 American Express
Word Processing Software Guide 

SEND TO: Card#--- -------­
Micro-In format ion Publishing

ISBN# 0-912603-11-9, 81/2 x 11 , 290 pages .. $14.95 
Exp . Date __________ 

4730 Dakota Street 
IBM Personal Computer &XT 

Quarterly Updates . . .. . $29.95/ year 

Signature_ _________Prior Lake . M innesota 55372 
Business Software Guide (S ignature reqwred 11 Credi ! Card Purchase ) (612) 447-6959 
ISBN#0-912603-12-7. 8 1/, X 11.350pages .. $15.95 
Quarterly Updates .. .. . $31.95/ year IBM is a trademark of International Business Machines Corpora t ion 

Circle 299 on reader service card 



The Source and CompuServe link PCjr to 
other computers, major newspapers, Wall 
Street, and Dungeon and Dragon worlds. 

Dial Up News and 
Entertainment 
fanette Martin Just as Aladdin had his magic 

lamp, home computer owners 
now have the power at their fin­
gertips to beckon an obliging 
genie. The mythical genie mate­
rialized like a vaporous cloud 
when Aladdin rubbed his lamp. 
Today's genie comes not through 
a lamp but through computers 
when information services are 
called up over the telephone. 

Two popular 24-hour informa­
tion services are The Source and 
CompuServe. Both provide news, 
entertainment, mail, stock and fi­
nancial reports, games, and other 
useful and fun electronic services. 
CompuServe is a subsidiary of 
H & R Block and claims nearly 

86,000 subscribers after four 
years of service. The Source Tele­
computing Corporation, a divi­
sion of Reader's Digest, has been 
in business for almost five years 
and has approximately 40,000 
subscribers. 
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Communications 

To use the information services 
you either pay a registration fee or 
purchase a starter kit, and then 
you are given an identity number 
and a password that permit you to 
connect with the system. There­
after, you pay monthly charges 
based on connect time to the ser­
vice. Charges vary from $6 per 
hour at night and on weekends to 
$25.75 during office hours, which 
are prime time. 

If you want to call up either 
service with PCjr, you must have 
an enhanced model equipped with 
an internal or external modem. 
You need a communications pro­
gram such as Personal Commu­
nications Manager, PC-Talk III, or 
Hostcomm so that you can call 
the system using your regular 
telephone line. 

Most subscribers to The Source 
and CompuServe call the services 
with a local rather than a long-dis­
tance phone call. Both services 
maintain numbers in approx­
imately 400 cities in the United 
States and Canada. The Source 
provides an 800 number for sub­
scribers who live outside covered 
areas. CompuServe customers 
who live away from those areas, 
however, must make long-dis­
tance phone calls to connect with 
the service. 

CompuServe 
When you call CompuServe, your 
computer screen displays the 
word 'CONNECT' once the sys­
tem answers your call. You press 
the < Enter> key once, and the 
service displays the prompt 'Host 
Name:'. You type CIS (for Com­
puServe Information Service) at 
the prompt, and the service asks 
you to enter your identification 
number with the prompt 'User 
ID:'. After you enter your ID 
number, the prompt 'PASS­
WORD:' is displayed. When you 

enter your password, don't be 
alarmed that you can't see what 
you type; as a security precaution 
CompuServe doesn't display pass­
words. CompuServe checks your 
number and password and then 
authorizes your entry onto the 
system. Besides keeping non­
subscribers off the system, the 
record checking also ensures that 
you are billed properly for your 
telephone connect time. 

Once the sign-on procedure is 
complete, CompuServe gives you 
a welcome message and tells you 
if any messages addressed to your 
identification number are on the 
electronic mail system. You can 
check these messages by using the 
Electronic Mail Menu, which is 
displayed along with the welcome 
message. 

Both The Source and Com­
puServe use menus to present fea­
ture and program selections to 
subscribers. Successive menus of­
fer a range of broad to increasingly 
narrow selections for each feature 
or program. CompuServe's Main 
Menu (see Figure 1), for example, 
offers six selections as well as the 
H option for information. You en­
ter your number selection at the 
command prompt'!'. If you 
choose number 1 from the Main 
Menu, your screen shows the 
Home Services Menu (see Figure 
2). If you choose selection 1 from 
the Home Services Menu to re­
ceive news, weather, and sports 
information, you get yet another 
menu (see Figure 3). By continu­
ing this menu selection process, 
you can obtain and read indi­
vidual news stories. 

Both information services per­
mit you to bypass menus and 
access programs directly by enter­

ing simple, usually abbreviated 
commands. With practice the 
commands can save both money 
and time. CompuServe allows 
you to call up selections with the 
page numbers that appear in the 
upper right-hand corner of each 
CompuServe screen. For example, 
if you want to jump directly to the 
News/Weather/Sports Menu from 
any part of CompuServe, you type 
GO HOM-10 at any prompt. This 
command tells the system to go 
to Home Services page 10. Simi­
larly, you can always retrieve the 
Main Menu by entering GO CIS-1 or 
T(for top menu). 

The CompuServe 
Repertoire 
CompuServe's news service in­
cludes stories from the Wash­
ington Post, the St. Louis Post­
Dispatch, and the Associated 
Press news wire. Some news ser­
vice selections such as the Wash­
ington Post require a surcharge 
of $5 per month or $45 per year in 
addition to regular connect 
charges. 

Serious programmers can call 
up the Personal Computing fea­
ture from CompuServe's Main 
Menu and write, compile, and run 
programming languages such as 
FORTRAN using CompuServe's 
software instead of buying their 
own. 

Other features for CompuServe 
subscribers include Comp-U­
Store, the department store of the 
telephone lines, where shoppers 
can order steaks from Omaha or 
buy marked-down items from the 
"bargain databasement." A 21-vol­
ume electronic encyclopedia, 
Grolier's Academic American 
Electronic Edition, is available 
through the service. Horoscope 
listings, biorhythm charts, soap 
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COMPUSERVE PAGE CIS-1 

COMPUSERVE INFORMATION SERVICE 

1 HOME SERVICES 
2 BUSINESS & FINANCIAL 
3 PERSONAL COMPUTING 
4 SERVICES FOR PROFESSIONALS 

5 USER INFORMATION 
6 INDEX 

ENTER YOUR SELECTION NUMBER, 
OR H FOR MORE INFORMATION. 

Figure 1: CompuServe's main menu 

COMPUSERVE PAGE HOM-1 

HOME SERVICES 

NEWS/WEATHER/SPORTS 

2 REFERENCE LIBRARY 

3 COMMUNICATIONS 

4 HOME SHOPPING/BANKING 

5 DISCUSSION FORUMS 

6 GAMES 

7 EDUCATION 

8 HOME MANAGEMENT 

9 TRAVEL 


10 ENTERTAINMENT 

LAST MENU PAGE. KEY DIGIT 
OR M FOR PREVIOUS MENU. 

Figure 2: CompuServe's Home Services Menu 

opera summaries, and movie re­ connection time. Although 
views are also popular with CompuServe automatically dis­
subscribers. connects any call after 15 min­

To sign off of CompuServe type utes of no activity from your 
BYE or OFF at any prompt. Signing computer, you will still be 
off properly is important because charged for those 15 minutes. 
you are billed for your telephone 

The Source 
Logging onto The Source is simi­
lar to logging onto CompuServe. 
After you call and make a tele­
phone connection, The Source 
displays 'CONNECT' on the 
screen. Wait a few seconds and 
then press < Enter> twice. The 
prompt 'TERMINAL=' then ap­
pears on the screen. Type 01 and 
at the prompt ' (cv ' enter your indi­
vidual account number. When the 
prompt '>' appears, type ID 
followed by your identification 
number, a space, and then your 
password. Like CompuServe, The 
Source checks for mail and noti­
fies you of any waiting messages. 

To get a welcome screen (see 
Figure 4) that allows you to call 
up information, type ENTRY at the 
'> 'prompt. If you want to bypass 
the welcome screen and call up 
the Main Menu (see Figure 5), 
type MENU at the prompt. At any 
menu screen you can type QUIT , 
and the command prompt ' -> ' ap­
pears on the screen. Using the 
prompt and program commands 
listed in The Source's User's Man­
ual, you can bypass menus and go 
directly to features or programs. 
The command MOVIES, for ex­
ample, brings up current movie 
reviews. Like the GO commands 
of CompuServe, these one- or 
two-word commands can save 
you time and money. 

Many help files are available on 
The Source to explain commands, 
menus, and files . Files such as 
HELP SYSCOM, which produces 
a list of all system commands, 
come in handy as you are weaving 
your way through the system's 
many features. 

The Source Specials 
The Source provides many ser­
vices that are similar to Com­
puServe's, including electronic 
mail, games, Comp-U-Store, busi-
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ness and financial news, and 
newspaper and press wire stories. 

The By-line News Features se­
lection on the News and Refer­
ence Resources Menu lets you 
track news information by title, 
author, date, or key word. This 
Source feature is an excellent way 
to research school papers or keep 
up with a news topic of special in­
terest to you. For example, I used 
the feature to search by key word 
for news on Grenada. I then nar­
rowed my search to news on Gre­
nada during November 1983. 
Forty news items were reported 
for the month. 

The Creating and Computing 
option from The Source's Main 
Menu is for serious programmers 
and people knowledgeable about 
computers. Financial manage­
ment programs and programming 
languages are software resources 
that subscribers can use to their 
advantage. The extensive Finan­
cial Modeling program, for exam­
ple, lets you analyze financial 
situations and project outcomes. 
The program analyzes prof­
itability, cash flow, budgeting, and 
present net worth. Other options 
let you write and compile pro­
grams in BASIC, FORTRAN, and 
Pascal. 

But The Source is not all work. 
An I Ching program, found in the 
Advice selection of the Home and 
Leisure Menu, looks into your fu­
ture and gives answers to pressing 
personal questions. I Ching, or the 
Book of Changes, is the reference 
for an ancient Taoist divinatory 
system that involves interpreting 

COMPUSERVE 

NEWS/WEATHER/SPORTS 

NEWS SERVICES 
THE WASHINGTON POST($) 

2 ST. LOUIS POST-DISPATCH 
3 AP VIEWDATA WIRE 

4 NOAA WEATHER WIRE 
5 OFFICIAL PGA TOUR GUIDE 
6 HOLLYWOOD HOTLINE ($) 
7 AMERICAN SKI ASSOCIATION 
$ INDICATES SURCHARGED SERVICE 

LAST MENU PAGE. KEY DIGIT 
OR M FOR PREVIOUS MENU. 

PAGE HOM-10 

Figure 3: CompuServe's News/Weather/Sports 
Menu 

WELCOME TO THE SOURCE 

1 USING THE SOURCE 
2 TODAY 
3 BUSINESS UPDATE 
4 THE SOURCE MAIN MENU 
5 WHAT'S NEW 
6 COMMAND LEVEL 

Enter item number or HELP 

Figure 4: The Source's welcome screen 

the throw of coins. The transla­
tion used by The Source for inter­
pretations is I Ching: Taoist Book 
of Days by Khigh A. Dhiegh (Bal­
lantine, New York, 1978). 

The Source's I Ching asks you 
to concentrate on your question 
and then, instead of throwing 

coins, you press the C key. A dia­
gram representing the heads and 
tails of the coin toss appears on 
the screen. 

To log off The Source type OFF 
at any prompt. As with Com­
puServe, it is important that you 
correctly log off The Source so 
that you are not charged for extra 
telephone time. 
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Sign-up Costs and Service Charges 

CompuServe 
CompuServe subscribers sign up for the service by purchasing a 
Starter Kit from retail stores such as Radio Shack. Each kit in­
cludes a manual, identification number, and password, and costs 
between $19.95 and $39.95. 

Connect charges are assessed by minutes of use with no 
monthly minimum connect time required . Subscribers pay by 
major credit card or through an account whose funds are elec­
tronically transferred from the subscriber's bank account to 
CompuServe's account. 

Connect Charges Prime Time Non-Prime Time 
5 a.m . to 6 p.m . 6 p.m. to 5 a.m . 
Monday-Friday Monday- Friday 

All day Saturday, 
Sunday, and holidays 

1200 baud modem $15 per hour $12 .50 per hour 
300 baud modem $12.50 per hour $6 per hour 

The Source 
Registration fee for The Source is $100. Individual subscribers 
must have a major credit card to sign up for the service. Com­
mercial subscribers can be billed through their business and pay 
by check. 

Subscribers must complete registration contracts, obtained 
from The Source or independent retail stores such as Computer­
Land. Upon registration subscribers receive an account number, 
identification number, password, and command guide. The 
Source's User's Manual can be purchased separately if it is not 
included in a registration package from a retail store. The Source 
charges a minimum of $10 per month for connect time, used 
or not. 

Connect Charges Prime Time Non-Prime Time 
7 a.m. to 6 p.m. 6 p.m. to 7 a.m. 
Monday-Friday Monday-Friday 

All day Saturday, 
Sunday, and holidays 

1200 baud modem $25. 75 per hour $10. 75 per hour 
300 baud modem $20. 75 per hour $7.75 i-;erhour 

Let Your Fingers Do the 
Talking 
Communications programs are 
among the most popular services 
available on The Source and Com­
puServe. The programs allow 
people in the same city or differ­
ent states to converse with one 
another via their computers. 

The Source and CompuServe 
offer several communications op­
tions. Both have electronic mail 
services that let you leave mes­
sages for other subscribers by di­
recting correspondence to their 
user ID numbers. CompuServe 
has a bulletin board service that 
allows you to post general public 
messages for other subscribers, 
and The Source has a Post pro­
gram that enables you to list 
classified ads under various cate­
gories. The Source also has a 
Mailgram Messages program pro­
vided through Western Union 
that sends hand-delivered mes­
sages to anyone in the United 
States. A message of up to 100 
words costs $5 .15. 

One of the most popular com­
munications programs is CB Sim­
ulator on CompuServe. CB 
Simulator is similar in format to 
CB radio; people "talk" with one 
or many other people, who are 
known by their "handles." The 
Source offers a similar service 
called Chat. H~wever, Chat per­
mits only two people to talk at 
one time. 
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Communications 

If you want to confer on a spe­
cific topic, you can join a special 
interest group, known as a SIG, on 
either service. To join a SIG you 
use CompuServe's Discussion 
Forums program or The Source's 
Participate program. Discussion 
Forums on CompuServe include 
CBers, Hamnet (ham radio opera­
tors), and Work-At-Home (home­
based businesspeople). Using the 
Discussion Forums program, you 
can leave and read messages and 
bulletins left by other SIG mem­
bers, and you can participate in 
specially scheduled on-line con­
ferences that often feature guest 
speakers. Unlike CompuServe, 
The Source has no permanently 
listed SIGs. Special interest 
groups change regularly; you sim­
ply join in a Participate topic that 
is listed. If you don't see one of in­
terest, you can start your own 

The Source's I Ching 
program looks into your 
future and gives answers 
to pressing personal 
questions. 

SIG. Some of the topics listed 
when I used Participate were poli­
tics, PCjr, and the family and 
computers. 

At Ease On Line 
It takes time to master The 
Source and CompuServe, so plan 
to spend several hours on line try­
ing out and becoming familiar 
with either service. You' ll want to 

THE SOURCE MAIN MENU 

NEWS AND REFERENCE RESOURCES 
2 BUSINESS/FINANCIAL MARKETS 

3 CATALOGUE SHOPPING 

4 HOME AND LEISURE 

5 EDUCATION AND CAREER 
6 MAIL AND COMMUNICATIONS 

7 CREATING AND COMPUTING 
B SOURCE*PLUS 

Enter item number or HELP 

Figure 5: The Source Main Menu 

keep a pen and paper handy so you 
can jot down for quick recall in­
formation such as commands and 
numbered selections on menus. 

The Source and CompuServe 
can be used effectively with the 
help information presented on 
line, but you may want to print 
out this information for future 
reference so you don't waste con­
nect time reading it. As useful as 
the help information is, a com­
mand guide and manual available 
from each service are essential 
tools for gaining a thorough un­
derstanding of the organization 
and features of both systems. 

The Source and CompuServe 
information services provide a 
window to the world. The ser­
vices extend home computers far 
beyond the home and enhance 
business computing with up-to­
date facts and figures. 

In the Arabian Nights Aladdin's 
genie brings Aladdin together 
with the sultan's daughter in an 
adventure that ends happily when 
the two are married. Last year 
two CompuServe users who met 
initially through the CB Simu­
lator were married over one of the 
CB channels while CB friends par­
ticipated in the event via com­
puter. Now, how's that for a little 
magic? 

Tonette Martin is a Contributing 
Editor for PCjr World and PC 
World. She also owns an informa­
tion processing company in the 
San Francisco area that special­
izes in training for the IBM PC 

CompuServe, Inc. 
Consumer Information Service 
5000 Arlington Center Blvd. 
Columbus, OH 43220 

8001848-8199 


The Source Telecomputing Corp. 

1616 Anderson Rd. 

McLean , VA 22102 

8001336-3366, 7031734-7500 in 


Virginia 
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Pfjr's options · 
are our standards~ 

through it all . Peter Haas New Hampshire.
We know what JR. CONSULTANT fr CONNECTION 
it's like to tum on a home 11 Mill Street, 
computer for the first time, Marlow, New Hampshire 03456800/IBM-JrPC


For the jrPC Exclusively. · 

IBM sells computers. . 

We sell everything else. 

New to the world of 

home computers? 

Confused by the various 
alternatives, options, and 
combinations? Welcome to 
the world offr CONNECTION, 
a division of PC CONNECTION­
the leading supplier of peripher­

als , software, and 
straight talk for 
IBM Personal 

·-computers. 
As you get 

to know the off­
spring of the 

Susan Thielen IBM PC, you'll 

JR. CONSULTANT find our 800 

number comes in very handy. 

Because we stock everything 

you need for anything]unior 

can do. 

No fine print. 

, Just fine people. 
At]r CONNEC­

TION you'll talk 

to people who 

have been 


and what it's like to use one 
every day. Just tell us what 
you want your PCjr to do. 
We'll tell you if you can do it, 
how you can do it, and what 
you need to do it. 

No fast talk. Just fast delivery. 
We stock what 
we sell. That 
means most 
orders arrive 
within a few 
days. And we'll 
let you know 

Tom Heslop immediately if 
JR, CONSULTANT the products 
you need are unavailable 
for any reason. 

We also have a complete 
showroom, right by the old mill 
stream in Marlow, New Hamp­
shire. An ea5y drive from Boston 
or the ski areas of Vermont and 

Get in touch and 

keep in touch. 


Watch for our full product 
listings in future issues of this 
magazine. Until then, you can 
be sure that we're already stock­
piling the best junior software 
and peripherals. At some of the 
lowest prices available. 

By the way, there's no sales 
tax, no surcharge ' 
on credit card 
orders, and we 
never charge . 
your card until 
we ship. Any 
defective prod­
uct..can be Matt Jurkoic 
returned to us JR . CONSULTANT 

within 120 days for immediate 
repair or 
replacement. 

Write, call, 
or visit for a 
complete price 
list. We're ready 
to be your 

Natalie Kuchta exclusive PCjr 

JR. CONSULTANT connection. . 
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A graphics program to help you make bar 
charts of your monthly bills 

Free and Simple BASIC 
Adrian Mello How would you lil<e to add to your 

software collection without 
spending any money~ You can 
take advantage of programs that 
appear in magazines and books 
simply by typing them into the 
computer and saving them. If you 
learn a few rules and follow sim­
ple procedures, you can start mak­
ing graphs with the DATAGRAF 
program included in this article 
(see Listing 1). The knowledge you 
acquire in the brief time it takes 
you to type and use the program 
will enable you to build a collec­
tion of free software and also give 
you an introduction to computer 
languages and programming. 

DATAGRAF lets you plot a graph 
that compares such things as 
monthly checking account bal­
ances, automobile expenses, or 
long-distance telephone charges. 
The graph in Figure 1 shows the 
use of natural gas over a one-year 
period. 

First Remarks 
The DATAGRAF listing demon­
strates some of the conventions of 
BASIC. You'll notice that all lines 
begin with line numbers, which 
increase by ten with each new 
line. Line numbers can increase 
in increments as small as one, but 
programmers prefer multiples of 
ten because that numbering 
scheme enables them to insert 
corrections or additional lines. 
The computer follows the instruc­
tions line by line, according to the 
rules of the BASIC language. 

BASIC statements are reserved 
words that tell the computer to 
perform a predefined task. DATA­
GRAF contains many BASIC 
statements, such as PRINT, 
COLOR, SCREEN, LOCATE, and 
INPUT 

Remarks, or comments, are an­
other programming convention. 
These lines don't accomplish 
tasks, but they inform whoever 
is reading the listing about the 
intended purpose or significance 
of a particular part of the pro­
gram. 
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Figure 1 · A graph oi natural ga s use 
over a one-year period 
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BASIC Tutorial 

Remarks can be indicated in a 
number of ways. In DATAGRAF 
they're marked with a single 
quotation mark ( ') at the begin­
ning of the phrase. Lines 10 
through 90 are remarks that tell 
you the program's name and pur­
pose. Line 120 tells you that the 
command WIDTH 40 sets the 
monitor screen width to 40 col­
umns. Other remarks, such as 
lines 190 through 210, describe 
the purpose of an entire section of 
the program. 

Typing the Program 
To run DATAGRAF you need Car­
tridge BASIC. If you want to save 
the program, you'll need a cas­
sette tape recorder or a disk drive. 
Turn on the computer and enter 
the date and time at the PC-DOS 
prompts. When the 'A> ' appears, 
type BASICA and press < Enter> . The 
'Ok' prompt in the upper left cor­
ner of the screen means that the 
computer is ready for you to enter 
information. 

Start typing in the listing with 
the first line number, 10, followed 
by a single quotation mark and a 
series of asterisks. After you type 
the complete line, press < Enter>. 
Now repeat the process for each of 
the following lines. Type the lines 
exactly as you see them. Don't 
worry about the exact number of 
blank spaces or asterisks unless 
the spaces appear within quota­
tion marks. Most spaces and as­
terisks function like remarks; 
they make the listing readable but 
aren't essential to the program 's 
operation. 

If you make a typing mistake, 
use the arrow keys to move the 
cursor backward or forward to 
make the correction. You can 
type over the mistake or delete it 
with the < Del > key. Additional 

10 '*********************************** 
20 I 

30 NAM E : DAT AGRA FI 

40 I 

50 I PURPOSE: Plots a bar graph of 
60 data for the 12 monthsI 

7 0 of a year.I 

80 I 

90 '*********************************** 
100 SCREEN 0,0 'Set for text mode 
110 COLOR 2,0 
120 WIDTH 40 'Set screen width to 40 
130 KEY OFF 'Turn 25th line off 
140 CLS 'Clear screen 
150 COLOR 0,2 LOCATE 3,16 
160 PRINT " DATAGRAF" 
170 DEFINT A-Z 'Variables are integers 
180 DEFSNG S,V 'S & V can be fractions 
19 0 I 

200 ' - - - -Reserve Array Space- - - ­
2 1 0 I 

220 DIM VALUE(12) 1 12 values and 
2 3 0 DIM M0 N T H $ ( 1 2 ) '12 month names 
240 I 

250 I - -Set Constants­
260 I 

270 FOR I = 1 TO 12 
280 READ MONTH$(I) 1 Read each name 
290 NEXT 
300 DATA January,February,March,April 
310 DATA May,June,July,August,September 
320 DATA October,November,December 
330 'Textures for bar coloring 
340 T$(1)=CHR$(213)+"W"+CHR$(93)+"u" 
350 T$(2)=CHR$(34)+CHR$(136) 
360 T$(3)=CHR$(170) 
370 I 

380 1 
- - -Input & Verify Data- - - ­

390 I 

400 LOCATE 20, 1 : COLOR 3,0 
410 PRINT "Enter monthly amounts" 
4 20 FOR X = 1 TO 12 
430 GOSUB 650 
440 NEXT 
450 LOCATE 20,1 : PRINT SPACE$(39) 
460 LOCATE 20, 1, 1 : COLOR 3 
470 PRINT "Are these values correct?"; 
480 ANS$=INPUT$(1) 
490 IF ANS$="Y" OR ANS$="Y" THEN 780 

Listing l : DATAGRAF 
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500 IF ANS$="n" OR ANS $ ="N" THEN 52 0 
510 BEEP : GOTO 450 
520 FOR I = 1 TO 12 
530 LOCATE I+5, 1 

11 11540 IF I <10 THEN PRINT ; 

550 PRINT I 
560 NE XT 
570 LOCATE 2 0, 1 

11580 PRINT"Enter the mo nth fl t o ; 

590 INPUT "change: 11 ,X $ : X=VAL (X$ ) 
600 IF X<1 OR X>12 THE N 45 0 
610 GOSUB 65 0 : GOT O 450 
620 I 

16 30 - -Enter Mo nthly Data- - - ­
640 I 

650 LOCATE X+5,5 : COLOR 2 
660 PRINT MONTH$ (X ) ; S PA CE$( 23) 

1167 0 LOCATE X+ 5 , 15: INP UT" = ,V $ 
680 'Test for valid re s po nse 
690 VALUE ( X)=VAL(V$ ) 
700 IF VALUE (X ) >=O THE N 74 0 
710 'Erase an invalid entry, retry 
7 20 LOCATE X+5 , 16 : PRINT SPACE$( 23) 
730 BEEP : GOTO 670 
740 RETURN 
750 I 

1760 -Find MAX and Enter Y-a xis Label­
770 I 

780 FOR I = 1 TO 12 
790 IF VALUE(I )> VALUE (M AX) THEN MA X=I 
800 NEXT 
8 10 LOCATE 2 0 , 1 : PRINT S PC (39) 
82 0 LOCATE 20, 1 
8 30 INPUT "Enter Y-axis label"; L$ 
840 I 

8 50 ' - - - -Draw Graph- - - ­
860 I 

8 7 0 CLS 
88 0 SCREEN 1, 0 'Medium r e s o luti on 
890 COL OR 1, 1 'Blu e screen-C MW palette 
900 DRAW "BM 18 , 180U 180" 'Dra w Y axis 
9 10 DRAW 11 BM1 8 ,180R 300 11 'Draw x axis 
920 LOCATE 24,4 
930 PRINT "J F M A M J"; 
9 40 PRINT I 

I J A S 0 N Dll ,·

9 50 LOCATE 2 5 , 19 : PRI NT 11 MONTH" ·, 

(continues) 

editing techniques and com­
mands are described in the PCjr 
BASIC manual in the "BASIC Pro­
gram Editor" section. 

Saving and Loading 
After you finish typing the pro­
gram, you are ready to run it. Be­
fore you do so, however, you 
should save, or store, the program 
on a floppy disk or a cassette tape. 
If you don't have a storage device, 
the program will work only as 
long as it stays in the computer's 
memory. If you load another pro­
gram or turn the computer off, 
you'll have to type DATAGRAF 
again the next time you want to 
run it . 

To save DATAGRAF, type the 
command SAVE" or press the < Fn > 
key followed by the function key 
< F4 > . Then type the name of the 
program, DATAGRAF, and press 
< Enter> . 

A stored program can be re­
called by typing the LOAD" com­
mand or < Fn > and < F3 > , followed 
immediately by the program 
name, DATAGRAF, and < Enter> . 

Viewing the Program 
After you load the program, you 
can run it or look at the listing. If 
you want to look at the program 
to review what you have typed or 
to make corrections, type the 
command LIST and press < Enter> . 
When you list DATAGRAF you 'll 
notice that the listing contains 
more lines than can be displayed 
on the screen at once. If you want 
to stop the listing to look at part 
of the program, press the < Ctrl> 
and < Break> keys together. 

April 1984 2 1 



BASIC Tutorial 

960 LOCATE 23,2 : PRINT "0 11 ; 

970 LOCATE 1, 1 : PRINT STR$(VALUE(MAX)) 
980 IF LEN(L$)>17 THEN LN:4 : GOTO 1000 
990 LN:12-(LEN(L$)/2) 
1000 FOR I = 1 TO 22-LN 'Print 
1010 LOCATE LN+I-1,2 ' 1abe1 
1020 PRINT MID$(L$,I,1); sideways 
1030 NEXT 
1040 'Determine graph scale 
1050 SCALE = 180/VALUE(MAX) 
1060 'Draw blank move to graph origin 
1 0 7 0 DR Aw II BM 1 8 ' 1 8 0 II 
1080 'Loop to graph data 
1090 FOR X = 1 TO 12 
1100 ' Determine bar height 
1110 HEIGHT= INT(VALUE(X)*SCALE) 
1120 ' Draw a bar 
1130 DRAW "C3U=HEIGHT;" 'Left side 
1140 DRAW "R24" 'Top 
1150 DRAW "D=HEIGHT;" 'Right side 
1160 ' Fill bar with a color 
1170 ' Don't fill small bars 
1180 IF HEIGHT<2 THEN 1270 
1190 ' Firs~, move inside bar 
1200 DRAW "BM-12,-2" 
1210 ' Select next bar color 
1220 C = (X MOD 3)+1 
1230 ' Paint bar with selected color 
1240 PAINT STEP(+O,O),T$(C),3 
1250 ' Move over to draw next bar 
1260 DRAW "BM+12,+2" 
1270 NEXT 
1 2 8 0 L 0 CATE 2 , 1 1M o v e cu rs or be 1ow HOM E 
1290 X$:INPUT$(1) 'Wait for keystroke 
1300 END 'to end program 

Listing 1: (continued) 

You can also use the LIST com­ Making the Program· work 
mand to look at a specific section When you're ready to start draw­
of the program. Type LIST followed ing graphs, load DATAGRAF, type 
by the line number that begins RUN, and press <Enter>. To give the 
the section, a hyphen, and the program the information it needs 
line number that ends the section. to draw the graph you must give it 
LIST 300-500, for example, would an amount for each month. Figure 
display lines 300 through 500. 2 shows the screen as it appears 

when you enter monthly 
amounts. The prompt 'January = ' 

appears at the top of the screen 

followed by the blinking cursor. 
Enter the amount and press 
< Enter> . Type only the number at 
this time. The program will 
prompt you to enter the units 
later. 

The program repeats the enter­
amount operation for each month 
until 12 months of data have been 
input. If you don't want to enter 
an amount for a month, for exam­
ple if you want to make a graph for 
summer or winter months only, 
just press < Enter> . 

After you enter the amounts for 
each month, the program lets you 
make corrections. If you're satis­
fied with the amounts that you 
entered, answer the question 'Are 
these values correct?' by pressing 
the Ykey for "yes." If you want to 
make any changes, press N for 
"no." When you press N, you are 
asked which month you want to 
change. Choose the number of the 
first month you want to change 
and press < Enter>. Then type the 
corrected amount and press 
< Enter> again. Repeat the process 
until all your corrections are 
made. Finish up by answering Yto 
the question '.Are these values 
correct?'. 

The program next asks you to 
enter the units for your data. The 
units depend on the data you re­
cord. You can enter any kind of 
unit, from dollars to gallons to 
kilowatts. The graph in Figure 1 
shows therms, the unit on your 
monthly gas and electric bill that 
measures the amount of gas used 
to heat your home. 

After you enter the unit, the fi­
nal step is to press < Enter>. The 
program will then draw a graph of 
your data. DATAGRAF prints the 
units along the y-axis on the left 
side of the screen. At the top of 
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--------------------------------

---

DATAGRAF 

January = 269 

February = 253 

March = 225 

Apri l = 198 

May = 185 

June = 155 

July = 130 

August = 140 

September = 167 

October = 203 

November = 235 

December = 257 


Enter Y-axis. label ?. Therms_ 
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DATABASE FACILITY 
GDSS is suited to interface 
to any existing or user­
developed databases for 
effective aggregation, 
organization and 
manipulation of data. The 
system has a large local 
storage capability and can 
accept files from either a 
host computer or other 
source. Once loaded into 
GDSS' s own internal 
database, subschema or 
views developed by 
multiple users from a 
common file can be 
interrogated interactively 
through the use of a 
powerful query language, 
which allows the user to 
select or sort particular 
items as well as perform 
mathematical computations 
on the results. 

MENU STRUCTURE 
GDSS offers easy-to-use 
menu-driven software, 
enabling the user to design 

charts quickly. Customized 
menus may also be 
developed by the user for 
specific applications 
providing the ultimate in 
flexibility. In addition, the 
command file structure can 
store frequently used 
formats for production 
mode operations making 
the system a high-speed 
graphics report generator 
whereby hardcopy is 
completely automatic. 

EASY TO USE CHART 
BUILDING TOOLS 
Digitizer Tablet 
GDSS offers unlimited 
format styles, including 
bubbles, scattergrams, 
3-dimensional bars, and 
multiplex formats. Layouts, 
overlays of equal or 
different sized graphs, 
rotations, split screen and 
multiple graphs on the 
same screen are also 
possible. In addition, new 
formats can be customized 

through the use of the 
graphic editor and optional 
digitizer tablet. This 
enables the user to edit and 
modify the graph as well as 
design elements of any 
shape or size. 

ARITHMETIC 
OPERATIONS 
GDSS provides immediate 
support in the process of 
analyzing large amounts of 
data to extract trends, and, 
in general, support the 
complex decision making 
processes. Numerous 
arithmetic, statistical and 
logical operations are 
available for these analyses. 

DEVICE 
INDEPENDENCE 
G DSS is totally 
input/output device 
independent - the system 
can accept input from 
many sources and produce 
output on a variety of 
graphics hardcopy devices 

from single line printers to 
high resolution film 
recorders. GDSS currently 
runs on the IBM PC, 
Convergent Technologies, 
Burroughs, NCR, Altos and 
Victor hardware. 

DEMO DISKETTE 
OFFER 
No other business graphics 
package offers all the 
features of GDSS. To 
illustrate this, our demo 
diskette and User Manual 
are available for your 
review at $35.00. This 
amount will be applied to 
your purchase of GDSS. 
Please call or write for 
further information: 

ii\U IMW' 
Data &S1ess VislJn, Inc. 

3510 Dunhill Street, Suite B 
San Diego, California 92121 
619/450-1557 
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Era One saw 
the personal com­
puter increase the 
productivity of the 
business executive 
dramatically. Yet for all their 
power, personal computers 
have not fulfilled their poten- · 
tial. Because the different 

~~­makes have been unable to ~---~--.:~:
communicate reliably with one 

another and with the various public E•a lwo. 

data networks. 1 1 

But now, Microcom moves the 
personal computer into a new era of communi­
cations compatibility with Era 2-the first Personal 
Computer Communications System with the 
industry-standard communications protocol 
MNP. Era 2finally enables dissimilar personal 
computers to communicate with one another 
reliably and cost effectively. It also allows the 
personal computer to access public data 
networks easily and error-free. 
Acloser look at Era 2. 

Era 2with MNP is a1200 baud Communi­
cations System (software and inboard modem) 
designed to operate with the IBM PC, PC XT, 
compatibles and PCjr. Its features include IBM 
3101, Digital VT-100 and VT-52 terminal emulations. 
Era 2executes multiple functions with a single 
keystroke. Stores a virtually unlimited number 
of telephone numbers - each one up to 31 digits. 
Era 2is Bell 212A compatible, works with Pulse or 
Touch-tone"' dialing. Its speaker alerts you to 
busy signals, wrong numbers, etc. Era 2 gives 
your personal computer error-free compatibil­
ity with other personal computers, data bases, 
mainframes, almost any information source 
that can be reached by telephone line. 
Microrom, Era 2 and MNP ate tradematks ofMicrocnm, Inc. Apple is a tradematk 
ofApple C.omputer Inc. Digital is a trademark of Digital Equipment Corporation_ 
IBM is a trademark of International Business Machines Corporation_ 

Anew era 
in dependability. 
Era 2's electronics 

are so well put 
together 
we're able 
to offer 

a four-year warranty­
twice the term of 

protection you get 
from yesterday's 

products. On top of that our product 
support is outstanding. Our 800 

number operates 9AM to 8PM 
(ESn, Mondays through Fridays, 9AM 

to SPM Saturdays with experts available to solve 
any problem or answer any question. 
The state of the price of the state of the art. 

We're able to offer Era 2for an amazing $429. 
By any standard the price/value ratio of Era 2 is 
outstanding. 

Move your personal computer forward into a 
new era of communications. Visit your Era 2dealer 
soon. Call 1-800-322-ERA2 (in MA, 617-762-9310) 
for the name of one nearest you. Or write us, 
Microcom, Inc., 1400A Providence Highway, 
Norwood, MA 02062. We'll send you a bro­
chure with complete information on Era 2. 
Only from Microcom: The Personal Computer 
Communications System with MNP. 
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"How got run i g 
expert Jim Fixx to be 
mvown al 
running co !" 

Jim 
Me Fi xx 

"With MECA software. THE RUNNING 

PROGRAM"" involves me so thoroughly 

that it's practically like having 

Jim Fixx as my own coach. One who 

knows my background, my goals, 

my strengths and weaknesses. Iplan my 

personal training schedule and keep 

track of my fitness progress. And MECA 

software is so easy to use, it even 

eliminates the need for me to read 

the manual." 


· Record and graph achievement 
. statistics for the entire family 
·Set pe1sona l tra1n1ng goals. 
• Create a day-by-day training 
schedule for general fitness 
a 10 kilometer race or even 
a marathon 

• Predict your probable perfor­
mance at any race distance 

· Select the right equipment for 
different weather cond1t1ons .'fi 

Designed for IBM PC. XT PCJr and Apple !le Available whe1·e fine software 1ssold 

"' Softvvare that makes your
home computer worth having:,. 

1984 · MICRO EDUCATION CORPOR4TION OF AMEPIC4 " '8 RIVER'lDI AVE . Wt n 00' C U"o', · <21 • '- "-"'' 
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Andrew 
~J1e Tobias 

1 1 With MECA software. MANAGING 
YOUR MONEY'"is like having Andrew 
Tobias, author of The Only 
Investment Guide You,11 Ever Need 
and The Invisible Bankers, at my side 
whenever Ineed his help to manage 
my money. It's many programs in one, 
ingeniously integrated to let me do as 
much or as little as Iwant. And it's so 
easy to use, Idon't need the manual." 

nir~~~liii!C~:1rY~71 ·Provides a compll:t• Cher f i'l'Okn and oudget prog1 31 
• Help~ vou 1:1tl1tax r·lann1n~1 

• Tracf·s your ne IA 1r\1 
• Ser·1es as a1 all-purL ise ···nJnc1al 

calcularnr 
• Eva lua tes vour far111lv s life 111sunnce 
• Srnres memos on ,11 elec trornc 

calendar 
· Allows vou tc recor j code and 

analvze your investments 
·Tallies reali:ed and unrealized gains 

and losses 
• Suga-:,sts J:;t1mal L1>. 'rarr.g1es 
· Prints your SCHEDULED 
• Reminds you as 1nves tmen are 

going long- erm 
· Calcu lates tax sheItrcr ano re ntal 

property 1mernal rates of return 
· Keeps 1t simple 

!You don t even nec:d tt1e nnnuJI 
• Keeps 1t fun 
· Keeps 1t useful 
•In tegrat es everytn1ng 
• Organizes vou 

Oes19ned f o r IBM PC XT PC 1r and ArPl l' ii ·~ AvailJb le .o1;1iere fine <of' ;,_11, s 10 

..._.""_.,,.._~,.._.,.,...,_• ...,,..,_____. 

····Software that makes your 
home computer worth having .·' 

Circle 657 on reader service card 



: Review: Systems 

The Compatibles 
Line Up 
Robert Luhn 

They are called PC-standards, clones, compatibles, or 
lookalikes, and they come in every conceivable size. 
Some are large and ungainly like the IBM PC, while oth­
ers are elegant and slim. Some duplicate the PC from 
RAM to ROM to keyboard; some are more adventurous 
and step out of the PC's shadow. But whatever their 
function or appearance, all are designed to replace or 
complement the PC. 

Many of the logos gracing the PC compatibles at the 
fall COMDEX trade show in Las Vegas were from com­
panies noted for other achievements: Xerox, ITT, Sperry, 
and Texas Instruments. Small companies, such as MAD, 
Seequa, and JONOS, are newcomers to the compatibles 
competition. And the finns that led the compatibles 
charge-COMPAQ and Corona-now find themselves 
sandwiched between the two groups. ACT Apricot 

The compatibles race is on and the companies that 
win may be those that spend generous sums on advertis­
ing, packaging, and dealer suppon. Such things do not 
come cheaply, and the companies with Fonune 500 
bank accounts may dominate the market on the basis of 
resources rather than on the merits of their hardware. 
But some of the most imponant questions facing buyers 
considering an alternative to the PC concern hardware: Is 
this machine compatible? Does it run off-the-shelf PC 
software? If not, are versions of most PC programs avail­
able for it? Can the compatible at least read PC-format­
ted data disks? 

The compatibility question (see "How Compatible 
Is Compatible?" PCW, Vol. 1, No. 1) is vital not only to 
the buyer but to the seller as well. A computer store has 
only so much space; one dealer noted that if he had to 
stock three sets of Lotus Development's 1-2-3 for three 
different compatibles, he'd rather not carry the machines 
at all. 

VJSUal Commuter 

102 April 1984 



lntertec HeadStart SU Leading Edge PC 

Panasonic Sr. Partner MAD-1 
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: Review 
Confusion reigns when there are nearly 50 compati­

bles on the market. Telling them·apart is a frustrating 
game complicated by each manufacturer's claim that its 
compatible is unique, yet like the PC-only better. Ac­
cessory madness has taken hold as companies scramble 
for the buyer's attention. (See Tables 1 and 2 for a list of 
compatibles' features.) Once-esoteric features such as 
streaming tape drives, bubble memory, on-board mo­
dems, multiple processors, and miniature hard disks are 
standard on many new compatibles. 

The Market 
While it's hard to follow all of the trends in the compati­
bles market-there is a surprising amount of diversity­
smal~ sleek, and more powerful machines are becoming 
increasingly common. Many companies, not wishing to 
butt heads with IBM in the desktop market, have intro­
duced stylish portables and briefcase-size machines. The 
PC's standard 8088 microprocessor is being replaced by 
the 80188 and the more powerful, true 16-bit 8086 and 
80186. But a price is paid in compatibility, since some 
PC software is sensitive to the 8088's timing-a problem 
that apparently doesn't bother compatible makers. 

In both RAM and disk storage the compatibles are 
far ahe~d of the PC. Typical basic system configurations 
are 128K or 256K of RAM. Many units feature half­
height 5Y4-inch or 3Y2-inch floppy disk drives that store 
twice as much information as standard PC drives. Most 
manufacturers also offer their own 5- and IO-megabyte 
hard disk versions of the XT. Built-in moderns and other 
communications peripherals are finding their way into 
compatibles as wdl. 

Manufacturers have kept a keen eye on the business 
customer. System prices are competitive, and most of i:he 
compatibles can be linked to a local area network or can 
support IBM mainframe protocols. Promotional ploys 
such as free software, one-year warranties, on-site repair, 
and 48-hour parts availability are being promised to 
business users. 

Of course, compatible makers include some of the 
above features as a way to differentiate their products. 
But many compatible designers insist that while they are 
forced to more .or less follow the PC's de facto standards, 
they are not obliged to make a machine that "lives down 
to the IBM," as one engineer put it. Though including an 
80186 microprocessor or a 3 Y2-inch drive may flout con­
ventional market wisdom, a number of companies are 
doing these things because in the long run they make for 
a better machine. 

Otrona Attache 8:16 

Eagle PC Spirit 
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Sperry PC Seattle Computer Gazelle II 

Radio Shack TRS-80 2000 Stearns Desktop 
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Desktop Compatibles 

CAD Counsel Protean 
The Protean is a graphics-oriented compatible designed 
for the corporate engineer or designer who wants to 
create and edit electromechanical drawings. A number of 
dra~ing functions are supported, such as circles, arcs, 
solid-filled areas, and pattern generation; drawn objects 
can be copied, modified, and rotated. The machine is ca­
pable of 256 "electronic transparencies" and features a 
user-definable character set. The 8088-based system uses 
an IBM-style keyboard and includes a digitizing tablet 
for drafting; a 3~-color, high-resolution graphics board; 
and Auto-CAD drafting software. List price: $7300. 
CAD Counsel, 231 E. Lemon, Monrovia, CA 91016, 
213/359-6091. 

Canon AS-100 
The AS-100 is an 8088-based, MS-DOS compatible ma­
chine that runs a number of popular software packages 
(notably the MicroPro family of software led by Word­
Star) and the Canobrain integrated business package of 
calc, graph, file, word processing, and communications 
programs. The AS-100 is well constructed and offers a 
sophisticated keyboard that is different from the PC's. 
The system can be equipped to emulate IBM mainframe 
terminals and work in the Corvus Omninet local area 
network. 

As a PC compatible, the AS-100 is somewhat lim­
ited. The system cannot read PC-formatted disks; all 
data must be formatted onto Canon disks under MS­
DOS. List price: $3995. Canon U.S.A. Inc., One 
Canon Plaza, Lake Success, Long Island, NY 11042, 
516/488-6700. 

Digigraphic EXTRA Model 70 
The Model 70 is a flexible development system and net­
work server that claims software and hardware (plug) 
compatibility with the PC and the XT. Like the Micro 
Craft Dimension, the Model 70 can accommodate any 
number of 16- and 32-bit microprocessors in its ten ex­
pansion slots. The system includes an IBM-style key­
board, two 360K floppy disk drives, one fixed 5­
megabyte hard disk drive, and one removable 5-mega­
byte drive. With its 250-watt power supply, the Model 
70 is capable of supporting up to 70 megabytes of hard 
disk storage as well as a number of peripherals. List 
price: $5995. Digigraphic Systems Corporation, 10273 
Yellow Circle Dr., Minnetonka, MN 55343, 
612/935-9111. 

Hyperion 

ITT XTRA 

COMPAQ-Plus 
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Columbia VP Colby PC 3.2 

Texas Instruments Portable Professional Olivetti PC 
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Eagle PC Plus and PC Spirit 
Eagle Computer has produced several personal comput­
ers, notably the PC compatible PC-1 (see "Bird of a 
Feather," PCW, Vol. 1, No. 8). Designed for business and 
personal use, Eagle's new desktop, the PC Plus, and a 
portable, the PC Spirit, are hardware identical and very 
compatible with the IBM PC. Both machines offer a 
choice of an enhanced IBM-style keyboard or a 105-key 
version featuring 24 function keys. Standard configura­
tion is 128K, expandable to 640K on the motherboard. 
The Spirit has a built-in color graphics board, a feature 
that is optional on the PC Plus. Both compatibles are 
available in XL versions that replace one floppy disk 
drive with a 10-megabyte hard disk drive. List price: PC 
Plus $2795, PC Spirit $3295, hard disk version of either 
machine add $1500. Eagle Computer, Inc., 983 Univer­
sity Ave., Los Gatos, CA 95030, 408/395-5005. 

Electro Design's IMP-12 is one of 
the few machines that nearly lives 
up to its claim of 100 percent PC 
compatibility. 

Electro Design IMP-12 

Electro Design's IMP-12 is one of the few machines that 

nearly lives up to its claim of 100 percent PC com­

patibility. Designed to be either a stand-alone computer 

or part of the IBM expansion system, the IMP is essen­

tially a chassis with either 6, 12, or 18 expansion slots. 

Configuring the IMP is a matter of connecting the power 

supply and adding the proper processor and expansion 

boards. Sixteen-color graphics and a light pen are sup­

ported by the system. 


Construction is simple and solid, and the system 
comes with an IBM-style keyboard or a PCjr-like "chic­
let" keyboard that is surprisingly easy to use. The IMP 
ran all the test software, with the expected exception of 
Xenocopy. List price: $4044. Electro Design Inc., 690 
Rancheros Dr., San Marcos, CA 92069, 619/471-0680. 

Future Computers FX-20 
From Britain comes the FX-20, a stand-alone compatible 
that easily ties into Future Computers' proprietary local 
area network. Billed as "British and beautiful," the 
FX-20 is an 8088-based MS-DOS compatible with SOOK 
disk drives. The FX-20 character set can be altered to in­
clude a number of fonts. System compatibility is cur­
rently limited by the FX-20's inability to read PC disks. 

The system operates under MS-DOS, CP/M-86 Plus 
(which is included), Concurrent CP/M, and MP/M. Cur­
rent software available for the FX-20 includes dBASE II, 
WordStar, SuperCalc, and a number of bisynchronous 
communications packages. A Z-80 microprocessor is op­
tional List price: $2995. Future Computers Ltd., 654 
Bair Island Rd. #302, Redwood City, CA 94063, 
415/369-2855. 

lntertec HeadStart 512 
lntertec's dual-processor business computer is an MS­
DOS compatible machine that features the 8086 and the 
Z-80A, 512K or 1 megabyte of RAM, a RAM disk, 
multiuser networking capability, and a single 3Y1-inch 
disk drive. The HeadStart is small by desktop standards 
(15 by 12 by 11 inches) and weighs approximately 25 
pounds. Though it functions as a single-user computer, 
the HeadStart is easily integrated into lntertec's 255­
work-stanon network, which supports electronic mail, 
file locking, and password security. A 5Y4-inch disk drive 
is available for storage and downloading software to the 
system's standard 3Y1-inch drive. Though applications 
software has not been formally announced, several pop­
ular MS-DOS programs (such as 1-2-3) run on the sys­
tem. List price: $3495. lntertec, 2300 Broad River Rd., 
Columbia, SC 29210, 8031798-9100. 

ITIXTRA 
In keeping with its corporate image, ITT has produced a 
very professional compatible. The XTRA is not func­
tionally superior to the PC, but the machine is solidly 
built and backed by a company as ubiquitous as IBM. 
The system offers features similar to the PC's; supports a 
monochrome or a color display, a mouse, and Microsoft 
Windows; and according to company literature, "com­
plements" lTT's Courier 3270 data terminals. 

ITT claims that the XTRA is software and hard­
ware compatible with the PC. ITT allowed a preproduc­
tion XTRA to be tested at their COMDEX booth until 
one program, GW BASIC, failed to load on the system. 
But WordStar, PC-DOS 1.10 and 2.00, 1-2-3, and Flight 
Simulator were successfully run, indicating that the 
XTRA is likely to be very compatible with the PC. List 
price: $3500. lTT Courier Terminal Systems, Inc., 1515 
W. 14th St., Tempe, AZ 85281, 602/894-7797. 

108 April 1984 



Leading Edge PC 
The Leading Edge PC is relatively software and hardware 
compatible with the IBM PC. Though the system ran 
DOS 1.10 and 2.00, WordStar, and 1-2-3 at COMDEX, it 
failed to run Flight Simulator and the IBM Advanced Di­
agnostics keyboard test. The graphics samples under GW 
BASIC also failed, possibly due to the lack of an installed 
graphics board. 

The system's general design is adequate, though the 
IBM-style keyboard is light, flimsy, and difficult to use 
because of gaps between some of the keys. List price: 
$2895. Leading Edge Products Inc., 225 Turnpike St., 
Canton, MA 0202J, 6J7/828-8150. 

Logical LX-T 
The LX-T is an XT compatible that functions as a busi­
ness machine and a sophisticated applications tool. The 
standard LX-T comes with J92K of RAM, an IBM-style 
keyboard, a JO-megabyte hard disk drive (expandable to 
60 megabytes), a 320K disk drive, and a J2-inch amber 
display. The system indudes Logical's "natural" lan­
guage, which allows programs to be developed and mod­
ified using simple English verbs and nouns. A word 
processor, a spreadsheet, and a print spooler are also 
available. 

The LX-T resembles the PC XT but is not as solidly 
built. Though the LX-T tested was a prototype, the ma­
jority of the test software ran successfully, with the ex­
ceptions of Flight Simulator, Keynote, and Xenocopy. 
List price: $5985. Logical Business Machines, 1294 
Hammerwood Ave., Sunnyvale, CA 94086, 408/ 
744-1290. 

MAD-1 

The MAD-J is the Yves St. Laurent of PC compatibles. 

Though it is not as compatible as a number of other ma­

chines, its "moduJar advanced design" is eye-catching 

and designed to reduce heat buildup and ease system ex­

pansion. The system uses Intel's 80J86, a faster version 

of the 8086, and is aimed at the small-business user. The 

MAD-1 supports a JO-megabyte hard disk and an on­

board 300n200 bps modem and is compatible with the 

EtherLink and PCnet local area networks. 


The MAD keyboard has soft but responsive action. 
However, key placement is somewhat whimsical: a 
<Ctrl>-<Alt>-<Del> is difficuJt to execute because 
the requisite keys are too far apart; the <NumLock> 
key is large and occupies the PCs <Enter> key position. 

the PC. The keyboard is light and probably too large to 
use comfortably in your lap. 

The system wouJd not boot PC-DOS 1.10 or 2.00, 
though it ran WordStar and 1-2-3 under MS-DOS and 
the DOS 2.00 samples under MS-BASIC. The company 
does not daim total software or hardware compatibility. 
IBM data disks can be read from and written to, and pe­
ripherals for the PC (with the exception of RAM expan­
sion boards) can be used. A large number of applications 
programs, from SuperCalcJ to Crosstalk XVI, are avail­
able for the MAD-1. List price: $4J95. MAD, 3350 Scott 
Blvd. Building 13, Santa Clara, CA 9505J, 408/ 
980-0840. 

Micro Craft Dimension 
Micro Craft's personal computer features the 
MC68000L8 32-bit microprocessor, which can address a 
breathtaking J6.7 megabytes of RAM. The system is 
normally configured with J28K of RAM and is PC com­
patible through the addition of an 8086 processor on an 
expansion board. Besides reportedly performing "direct 
execution of substantially all [PC] software," the Dimen­
sion is compatible with Apple, TRS-80, Osborne, Kay­
pro, and other personal computers. Operating systems 
include MS-DOS, UNIX, the UCSD p-System, and CPI 
M-86. List price: $3995, MS-DOS emulator card $495. 
Micro Craft Corporation, 4747 Irving Blvd. #24J, · 
Dallas, TX 75247, 2J4/630-2562. 

NEC PC-8801A 
NECs PC-8801A is an 8-bit CP/M machine that is MS­
DOS compatible upon addition of an 8086 expansion 
board. High-resolution monochrome and color graphics 
are incorporated in the system, text and graphics overlay 
is possible, and more than 60 colors can be generated 
when using three screens. Voice synthesis and voice rec­
ognition boards are also available. Software packages in­
cluded with the PC-880JA are WordStar, Mai/Merge, 
Mu/tip/an, N80 and N88 BASIC, and CP/M. Custom 
versions of dBASE II and Friday! have also been created 
for the system. List price: $3092. NEC Home Elec­
tronics, Inc., Personal Computer Division, J401 Estes 
Ave., Elk Grove Village, IL 60007, 3J2/228-5900. 
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An Informal Test 

Determining a machine's PC compatibility usually 
involves more than testing software packages. A 
comprehensive test, in addition to running soft­
ware (which works with the machine at an operat­
ing system and hardware level), should include a 
review of the compatible's hardware from expan­
sion slots to disk drives. Do expansion boards for 
additional RAM (random access memory) and pe­
ripherals work properly? Is the system's micro­
processor an Intel 8088 (or 8088 compatible) and 
does it operate at the PC's standard 4.7 MHz clock 
rate? (This is a particularly finicky measurement of 
compatibility, since little software is attuned to the 
PC's riming.) Are there significant differences in 
the BIOS (input/output) routines stored in the com­
patible's ROM (read-only memory} chips? Do the 
compatible's disk drives properly read and write 
IBM-formatted disks? 

Testing a selection of software on a compati­
ble can answer some of these questions. Any ma­
chine that claims full compatibility with the PC 
should run DOS and all PC applications software. 
The programs chosen for this compatibility test are 
all standard, off-the-shelf IBM PC software, with 
the exception of GW BASIC. The results of this test 
(as summarized in "'Compatibility at a Glance") 
should provide an informal measure of a compari­
ble's compatibility. The following programs were 
tested: 

PC-DOS 1.10 and 2.00. These programs are 
not the acid test, but any computer claiming full 
compatibility should at least run PC-DOS 2.00. 
The ability to run 2.00 indicates that the ROM and 
the DOS itself are implemented on the compatible 
in a manner very similar to their implementation 
on the PC. 

WordStar 3.30. Earlier versions of this word 
processing standard make calls to DOS for screen 
display and will run on every MS-DOS machine. 
WordStar 3.30, however, ignores DOS and writes 
directly to the screen. This test determines if the 
compatible's video display is mapped to the same 
memory addresses as the PC's. 

Lotus 1-2-3, Version 1.0. Like WordStar 3.30, 
1-2-3 writes directly to the screen. But 1-2-3's 
method of copy protection also tests a compatible's 
disk controller. 1-2-3 expects a particular result to 
be returned after certain types of disk activity. If 
the compatible's disk controller is different than the 
PC's controller, it will return a different result to 
the program. 

Flight Simulawr. Microsoft's popular simula­
tion program makes all of its own hardware calls 
and does not require an operating system. Flight 
Simulator expects speaker, display, and other cir­
cuitry to be located at specific memory addresses. 
The program also performs sophisticated manip­
ulations of the video controller chip within the PC. 
If a compatible has improved upon the PC's graph­
ics capabilities or uses a different video controller, 
chances are Flight Simulator will not run. This is a 
test of the compatible's internal architecture. 

O livetti PC 

Olivetti's PC closely mirrors the IBM PC in design and 

features. The Olivetti uses the 8088 processor, an IBM­

style keyboard, and 320K disk drives; it includes stan­

dard serial and parallel ports. The system can be config­

ured with a IO-megabyte hard disk drive. 


RAM disk software is standard with the Olivetti, 
along with MS-DOS, GW BASIC, PC Tuwr, and Word­
Star and five other MicroPro packages. List price: $3295. 
Docutel-Olivetti Corporation, P.O. Box 222306, Dallas, 
TX 75212, 214/438-1818. 

Olympia People 
This MS-DOS compatible. machine from Olympia is 
aimed primarily at business professionals with little com­
puting experience. High-quality monochrome and color 
graphics are emphasized. The People's 12-inch display 
has its own 128K screen memory and supports character 
mode and bit-mapped graphics. 

The People is solidly built and uses a non-lBM key­
board. Though the system is designed to be PC compati­
ble, a prototype could not run WordStar under PC-DOS 
or Olympia's MS-DOS. List price: $3595. Olympia USA 
Inc., Box 22, Somerville, NJ 08876, 2011722-7000. 
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Advanced DiagnostU:.s. This IBM program is 
designed to diagnose various hardware ills afflict­
ing your PC Among other things, Advanced Diag­
nostics checks the system board ROM, the system 
memory, the graphics mode, the monochrome 
mode (including the keyboard), and the color 
graphics board. Since this is a PC-specific program, 
every compatible failed at least one of the tests. 
The system board test always produced an error 
message because no compatible can exactly dupli­
cate the PC ROM without violating IBM's 
copyrights. Almost all of the compatibles passed 
the memory test; the various graphics diagnostics 
indicated the similarity of character sets and video 
circuitry. 

Keynote. The PC's BIOS ROM contains a 
number of VO subroutines used by DOS and vari­
ous software programs. Each subroutine has a par­
ticular entry point on the ROM defined by an 
"interrupt."' When you turn your PC on, these en­
try point addresses (called interrupt vectors) are 
copied into a specific section of RAM. When you 
run DOS or a program, the computer finds the nec­
essary subroutines in ROM by first looking at the 
appropriate interrupt vector. 

A popular program that redefines standard 
keyboard values, Keynote changes the keyboard in­
terrupt vectors. When you redefine a key, Keynote 
directs the computer not to the ROM subroutine 

for that key, but to an altered copy of that sub­
routine elsewhere in RAM. If you try to run Key­
note on a compatible and a 'vector in use' or 
'keyboard in use' message appears, the compati­
ble's keyboard subroutines are either in a different 
location in its BIOS ROM or have interrupt .vectors 
located in a different section of RAM. lf Keynote 
does work, the compatible manufacturer was either 
very lucky or was careful to match the PC's ROM 
addresses. 

CW BASIC 2.0. GW BASIC is Microsoft's 
disk equivalent of the PC's ROM and disk BASIC 
The COMPAQ version of GW BASIC is very close 
to IBM BASIC and was used to run the SAMPLES 
program provided with DOS 2.00. Among the 
demonstrations run were a music program (sound), 
a mortgage program (8088 computation), and a pie 
chart generator (graphics). This test compares the 
compatible's hardware architecture with the very 
PC compatible COMPAQ. 

Xenocopy. This is the acid test. Xenocopy 
copies differently formatted data (be it on Kaypro 
or Osborne disks) onto IBM-formatted disks. 
Xenocopy manipulates the BIOS ROM subroutines, 
but unlike Keynote directly accesses the ROM it­
self. Xenocopy expects disk subroutines to be at 
specific ROM addresses. Predictably, none of the 
compatibles, including the COMPAQ, could run 
Xenocopy. A few compatibles did manage to dis­
play several program menus, which indicates that 
some video subroutines were at the same address. 

OSM-PC 
This 8088-based compatible from OSM is aimed at the 
business looking for a less expensive alternative to the 
IBM PC The OSM is capable of supporting up to 20 
megabytes of hard disk storage and of working in the 
company's ZeusNet local area network with seven other 
OSM-PCs, IBM PCs, or other compatibles. On-site in­
stallation and service will be available from RCA. 

The OSM is a solidly built unit that uses an IBM­
style keyboard. The company claims the OSM is highly 
compatible with the IBM PC, though the prototype 

tested was unable to run PC-DOS 2.00, Keynote, or the 
Advanced DiagnostU:.s program. The OSM-PC did dis­
play the first Xenocopy menu-something only system­
level compatibles seem to be able to do. List price: 
$2995. OSM Computer Corporation, 655 Clyde Ave., 
Mountain View, CA 94-043, 415/961-8680. 

PC World 111 



List 
price Processor 

8087 
socket 

RAM 
(min.) 

RAM(max.) 

on mother­ indnding 
board expansion Pons 

PC 
expansion 
slots 

IBM PC $3245 8088 yes 64K 256K 640K 1 parallel 5 

CAD Counsel Protean $7300 8088 yes 256K 900K 1 parallel 
2 serial 

12 

Canon AS-100 $3995 8088 no 128K 128K 512K 1 parallel 
1 serial 

0 

Digigraphic EXTRA 
Modd 70 

Electro Design IMP-12 

$5995 

$4044 

8088 

8088 

yes 

yes 

256K 

64K 

640K 

750K 

1 parallel 
3 serial 

1 parallel 
1 serial 

7 

11 

Future Computers FX-20 $2995 8088 yes 128K 128K 1M 3 serial 

Intertec HeadStart 512 $3495 8086, 
Z·80A 

no 512K 512K 1M 1 parallel 
1 serial 

0 

JlTXTRA $3500 8088 yes 128K 256K 640K 1 parallel 
1 serial 

5 

Leading Edge PC $2895 8088 yes 128K 640K 1 parallel 
I serial 

7 

Logical LX-T $5985 8088 yes I92K 256K IM I parallel 5 
2 serial 

MAD-1 $4I95 80I86 yes 128K 512K 704K I parallel 
2 serial 

Micro Crah Dimension $3995 MC68000 yes 128K 524K I6.7M I parallel 0 
L8, 8086, I serial 
others 

NEC PC-8801A $3092 8086, 
Z-80A 

no 128K 128K I parallel 
I serial 

0 

Olivetti PC $3295 8088 yes I28K 512K 512K I parallel 
1 serial 

4 

Olympia People $3595 8086 yes 128K 512K 512K I parallel 
I serial 

4 

OSM-PC $2995 8088 no I28K 1M I parallel 8 
I serial 

Polo $3995 80I88, no I28K 768K 2 serial 0 
Z-80A 

Pronto $3200 80186 no 256K IM lM 1 parallel 
2 serial 

0 

Radio Shack TRS-80 2000 $2999 80I86 no 128K 256K 768K I parallel 
1 serial 

0 

Seattle Computer Gazelle II $6995 8086 yes 256K IM IM I parallel 
2 serial 

0 

Sperry PC $3119 8088 yes 128K 128K 640K I serial 7 

Stearns Desktop $2945 8086 yes 128K 896K I serial 

Tava PC $I995 8088 yes 128K 256K 640K 1 parallel 
2 serial 

5 

Toshiba T-300 $2795 8088 yes 192K 256K 512K I parallel 
1 serial 

0 

Victor 9000 $3495 8088 yes 128K 256K 896K 2 parallel 
3 serial 

0 

Wyse WY-1000 $3090 80186 no 128K 768K 768K 1 parallel 
4 serial 

0 

Table 1: Desktop compatibles 
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51/4 

51/4 

8 

Keyboa1Disk drives Display H ard di sk Power IBM fully size (in .) storage 1 dens./side2 supported suppl y type resolutio n3 colo rs form at" layout defin able 

360K DD/OS IOM 63.5 W mono 720 x 350 16 80 x 25 yes yes 
colo r 320 x 200 

SOOK DDIDS 2 1M 125W color 640 x 200 16 80 x 2S yes n/a 

640 K DD/OS IOM ISOW 111ono 640 x 400 8 80 x 2S no no 
color 640 x 400 

360K DD/DS 10, 20, 43, 2SOW n/a n/a n/a n/a yes yes 
60M 

SOOK DD/DS I0- 32M 12SW 111ono 720 x 340 16 80 x 2S yes no 
color 600 x 440 

51/4 800K DD/OS n/a mono 640 x 260 80 x 24 no no 

SOOK DD/SS 10, SOM n/a mono 924 x 240 132 x 2S no yes 

360K DD/DS l OM 128W mono 640 x 200 16 80 x 2S yes yes 
color 640 x 200 

320K DD/OS S, 10, ISM 96.SW mo110 640 x 240 16 80 x 2S yes yes 
color 640 x 400 

320K DDIDS I0- 60M l 6SW mo 11 0 640 x 200 16 80 x 2S yes yes 
color 320 x 200 

360K DDIDS IOM l IOW mono 720 x 3SO 16 80 x 2S no yes 
color 640 x 200 

sv. 817K DD/OS 10-SOM IOOW 111ono 640 x soo 16 92 x so yes no 
color 160 x soo 

640K DDIDS S, 10, ISM 70\Y/ 111ono 640 x 400 8 80 x 25 no no 
color 640 x 400 

320K DD/OS l OM 1 l OW mono 640 x 325 11/a 80 x 2S yes no 
color n/a 

Sl/4 65S K DD/OS IOM 133\Y/ 111ono 640 x 47S 16 80 x 2S no n/a 
color 640 x 47S 

320K DD/DS 10, 20M 12SW 111ono 640 x 320 16 80 x 2S yes yes 
color 640 x 320 

360K DD/OS ! OM 7SW color 640 x 200 16 80 x 2S no yes 

SOOK DD/OS S.6M 130W mono 720 x 350 8 80 x 2S yes yes 
color 640 x 480 

720K DD/OS l OM 120W mono 640 x 400 16 80 x 2S no n/a 
color 640 x 400 

l .2M DD/DS 1S.7M 2SOW 11/a n/a n/a 80 x 24 n/a n/a 

360K DDIDS ! OM 96.SW mono 640 x 240 16 80 x 2S yes yes 
color 640 x 400 

51/4 640K DDIDS 5, 10, 20M 200W 111ono 720 x 364 80 x 26 no n/a 

S '14 320K OD/DS ! OM 130\Y/ mono n/a 80 x 2S yes yes 

640 K DD/DS IOM 109W mono 640 x 500 16 80 x 2S no yes 
colo r 640 x soo 

51/4 600K DDIDS IOM IOOW 111ono 800 x 400 4 132 x SO 110 yes 
color n/a 

362K DD/OS !OM 87 \Y/ mono 800 x 327 16 132 x 26 no no 
color 800 x 286 

'Pe r dri ve 20 ouble-de nsit y; double-s ided (DD/DS ) 3Maxi111um possib le 4 Columns x lines 

Double-densi t y; single-sided (DD/SS) reso lur io n 
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fu ll IBM func tion 
char. set keys Operating system Software included Hardware included 

yes 10 PC & MS-DOS 1.J0/2.00/2. 10, CP/M-86, ROM BASIC disk controller, video cont roller 
CCP/M-86, UCSDp, others 

yes 10 MS-DOS 1.10/2.00/2.1 0, CP/M-86 A11toCAD clock, color graphics hoard, digi t izing 
tab let 

no 12 MS-DOS 1.25, CP/M-86 	 MS-DOS 1.25, Canon BAS IC, CW llASIC, 
Mai/Merge, Spel/Star, Word.Star 

yes 10 MS-DOS l .OO/l .25/2.00/2. l 0, CP/M-86, MS -DOS 2.10 disk conrrol ler, monochrome adapter, 
UCSDp SAS! inte rface , hard disk dr ive 

no JO MS-DOS 1.10/2.00, CP/M-86 MS -DOS 2.00 clock, disk contro ller, co lo r graphics 
board , 24-channel 1/0 board 

n/a 20 MS-DOS 1.10/2.00, CP/M-86, CCP/M-86 	 CP/M-86, CCP/M-86, Spell/1i11der, disk controller, network inte rface 
WordStar 

no 18 MS-DOS 1.10/2 .00/2. 10, C P/M-80/86 MS-DOS 2.00, Cl'/M-80, LAN-DOS disk control ler 

yes 10 MS-DOS l.10/2.00/2. 10, CP/M-86, UCSD p MS-DOS 2.00, CW BASIC disk contro ll er 

yes 10 MS-DOS 1.25/2 .0 I, CP/M-86, CCP/M-86, MS -DOS 2.01, CW BAS IC, Leading Edge clock, disk controller, video controller 
UCSDp Word Processor. M11/tipla11 

yes 10 MS-DOS 2.00 MS-DOS 2.00, L·BASE clock, IOM hard disk drive, video 
controller 

yes 10 MS-DOS 2.00, CP/M-86, CCP/M-86 MS -DOS 2.00 clock, disk contro l Irr 

no 10 MS-DOS 1.10/2.00, CP/M-80/86, M P/M-80, CP/M-80/86, ROM BAS IC, 86000 clock 
UCSDp, UNIX assembler 

no 5 MS-DOS 2.00, CP/M 2.2 CPIM 2.2, BASIC, Mai/Merge, M11/tipla11, clock 
WordStar 

yes 10 MS-DOS 1.2512.00, CP/M-86, UCSDp MS-DOS 2.00, CW BAS IC, l'C Tutor, 
WordStar, 5 M icrol'ro packages 

yes 12 MS-DOS 1.1012.0012.10, MS-DOS 2. 10, CPIM-86, CBAS IC 
CP/M-86, CC PIM-86 

yes 10 MS-DOS 2.00 

yes 12 MS-DOS 2.00/2.11, Cl'IM-80186 MS-DOS 2.1 1, BASIC, M11/tipla11, p{s:Writel color graphics hoard, modem, printer 
Graph/File/Report, 2 others 

yes 10 MS-DOS 2.00/2. l l MS-DOS 2. 10, MS-BAS IC, diagnostics clock 
app lications 

yes 12 MS-DOS 1.1012.00 MS-DOS 2.00, MS-BAS IC, Executec 

n/a n/a MS -DOS 1.2512.0012.1 0, CPIM-86, MS-DOS 2.00, flash Disk, Ha sh l'ri11t, disk contro ll er 
MPIM-86, UCSDp utilities 

yes 10 MS-DOS 1.25/2.00, CP/M-86, UCS Dp MS-DOS 1.25, CW BAS IC, diagnostics clock 

yes 10 MS-DOS 1.2512.00, CPIM-86, CCP/M -86, 
MPIM-8 6, ST-DOS 

MS-DOS 1.25 

yes 10 MS-DOS 1.10/2 .00, CP/M-86, UCSDp 

yes 10 MS-DOS I. I 012.00/2. l 0, CPIM-86 MS-DOS 2. 10, TllASIC:- 16, M11/tiM,1te. 
M11/tipla11 

no 10 MS -DOS 1.1012.00/2. 10, Cl'IM-86 MS-DOS 2.10, CPIM-86, llASIC disk conrrol lcr 

no 16 MS -DOS 2.10 	 MS-DOS 2. 10, Graphics GSX 
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List 8087 RAM 

RAM (max.) 

on mother- includ ing 
PC 
expansion 

Disk d 

price Processor socket (min.) board expansion Ports slots size (in.) storagt 

IBM PC $324°5 8088 yes 64K 256K 640K 1 parallel 5 5 V4 360K 

ACT Apricot $3 190 8086, yes 256K 256K 768K I parallel 0 3Yz 315K 
8089 1 se ri al 

Colby PC 3.2 $2795 8088 yes 128K 256K 640K I para llel 4 5V4 360K 
l seria l 

Columbia VP $2995 8088 yes 128K 256K 512K I paralle l 5 1/4 320K 
1 seria l 

COMPAQ-Plus $4995 8088 yes 128K 256K 640K 1 para llel 5 5 114 360K 

Compucorp O megaMite $2995 80188, no 64K 512K 3 seria l 0 51/4 320K 
Z-80A 

Corona Portable PC $2545 8088 yes 128K 512K IM I para llel 4 5 1/4 320K 
1 seria l 

Eagle PC Spirit $3295 8088 yes 128K 640K IM 1 para llel 4 51/4 360K 
2 seria l 

GRiD Tempes t $ I4,995 8086, yes 256K 256K 256K 1 seria l 0 51/4 360K 
8087 

Hyperion $3195 8088 yes 256K 256K 640K 1 para llel 0 51/4 328K 
1 seria l 

JONOS 2150i $3695 8088 no 64K 128K IM 1 para llel 4 31/2 322K 
2 seria l 51/4 1.2M 

Otrona Attache 8 :1 6 $3495 8086, yes 256K 256K 2 serial 0 51/4 320K 
Z-80A 

Panasonic Sr. Partner $2495 8088 yes 128K 512K 512K 1 para llel 5 1/4 320K 
1 seria l 

Seequa Chameleon $ I 995 8088, yes 128K 256K 704K 1 para llel 0 51/4 160K 
Z-80A 2 ser ia l 

Sharp PC-5000 $1995 8088 no 128K 256K 256K 1 seria l 0 51/4 360K 

STM Pied Piper $3000 80186 no 256K 512K I para llel 0 51/4 SOOK 
2 seria l 

Strategic Technologies $4495 two no 128K 256K lM 1 para llel 0 51/4 360K 
PC Traveler 80186s 1 seria l 

TeleVideo TPC-11 $2995 8088 yes 128K 256K 640K 1 parallel 51/4 360K 
1 ser ial 

Texas Instruments Portable $2395 8088 yes 64K 768K 768K 1 para llel 5 51/4 360K 
Professional 

Visual Com muter $1995 8088 yes 128K 512K lM 1 para llel 0 51/4 360K 
1 ser ial 

Xerox 1810/1850 $2495 8088, Z-80, no 128K 512K 512K 1 para llel 0 5 1/4 250K 
NSC-800 1 seria l 

Table 2: Portable and briefcase compatibles 1Per 
drive 
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Keyboard 

1ves: 
Hard disk Power 

Display 
IBM fully full IBM function 

dens./ side2 supported supply type resolution3 colors format4 layout definable char. set keys Weight (lbs.) 

DD/OS lOM 63.5W mono 720 x 350 16 80 x 25 yes yes yes 10 
color 320 x 200 

DD/OS lOM n/a mono 800 x 400 132 x 50 no yes yes 14 14.2 

25.5DDIDS 10M 65W mono 640 x 200 16 80 x 24 yes yes yes 10 
color 640 x 200 

DD/OS lOOW mono 640 x 200 n/a 80 x 25 yes no yes 10 32 
color 320 x 200 

DD/OS !OM 120W mono 640 x 200 8 80 x 25 yes yes yes 10 26 
color 320 x 200 

DD/DS n/a mono 800 x 305 80 x 25 yes yes yes 22 25 

DDIDS !OM llOW mono 640 x 325 16 80 x 25 yes yes yes 10 28 
color 640 x 200 

DD/DS lOM n/a mono 720 x 352 16 80 x 25 yes yes yes 10 33 
color 320 x 200 

DD/OS lOM 60W mono 320 x 240 80 x 24 no no first 96 20 13.5 

DDIDS 10, 20M 90W mono 640 x 250 80 x 25 no no yes 10 18 

DD/OS 5, 10, 15M SOW mono 640 x 240 8 80 x 25 no yes yes 10 36 
DD/OS color 640 x 240 

DDIDS 10M 120W mono 640 x 250 80 x 25 no no no 0 20 

DD/OS 5, 10, 15M lOOW mono 640 x 200 8 132 x 25 yes yes yes 10 28.7 
color 320 x 200 

DD/SS lOM SOW mono 640 x 200 16 80 x 25 yes yes yes 10 28 
color 320 x 200 

DD/OS LCD 640 x 80 80 x 8 no no yes 8 9.5 

DD/OS 1, 2M n/a mono 640 x 400 16 132 x 25 no yes yes 10 17 
color 320 x 200 

DD/DS lOM 200W plasma 512 x 256 80 x 25 yes yes n/a 10 26 

DDIDS lOM ?OW mono 640 x 200 16 80 x 25 no yes yes 10 30 
color 320 x 200 

DDIDS 5, lOM 250W mono 720 x 300 8 80 x 25 no yes first 96 12 32 
color 720 x 300 

DDIDS 10M 40W mono 640 x 200 16 80 x 25 yes yes yes 10 16 
color 320 x 200 

DD/OS 5, 10, 15M 85W mono 640 x 200 16 80 x 24 no no first 96 10 5.15 
color 640 x 200 

2Double-density ; double-sided (DD/DS) .l Maximum possible 4Columns x lines 
Double-density; single-sided (DD/SS) resolution 



Dimens ions 
(in. ) 

Monito r 
size (in .) 

Battery 
pack Operating system Software included Hardware included 

PC & MS -DOS 1.10/2.0012.10, 
CPIM-86, CCP/M-86, UCSDp, orhers 

ROM BASIC disk controller, video 
controller 

17x 4 x13 
11 X9X10 

9 no MS -DOS 2.00, CP/M-86, 
CCP/M-86, UCSDp 

MS-DOS 2.00, CCP/M-86, BAS IC, S11 perCalc 3. 
Supl'rPlanner 3. commun ications 

15 x l 7 x 9 9 )'CS MS-DOS I. I 0, CP/M-86, 
UCSDp 2.012. I 

disk cont roller, video 
conrroller 

18 X l 6X8 9 no MS-DOS 1.25, CP/M-80/86, 
CCPIM-86, MP/M-86 

l'vlS-DOS. CP/M-86, BAS IC. macro asse mbler, IO 
applicarions 

19 x 15x8 9 11 0 MS-DOS 1.1 012.0012. 10. 
CPIM-86, UCSDp 

MS-DOS 2. 10, GW BAS IC IOM hard disk 

2 1 x l 9x8 9 no MS-DOS 2.00, Cl'/M-86, 
Omega DOS 

Omega DOS 

20 x 19 x 10 9 no MS- DOS 1.1 0/ 1.25, Cl'/M-86, 
UCSDp 

1vlS-DOS 1. 25, GW BAS IC, M11/tiJ\ilate, l'C 7it1or, 
7 utiliries 

di sk cont roller 

! 9 x ! 6 x 8 9 11 0 MS-DOS I. I 012.00/2. I 0, CPIM-86. 
CCPIM-86, UCSDp 

MS-DOS 2.10, CCl'!M-86, BAS IC 

15 X l 2X 2 6 yes MS-DOS 2.00, GR iD OS MS-DOS 2.00. GRiD OS clock 

IS x 11 x 9 7 11 0 MS -DOS 1.1 0/2.00, Cl'/M-86 MS-DOS 2.00, MBAS IC. Aladdin DBlvlS clock, colo r grap hi cs 
boa rd , modem boa rd 

l7 x 13x7 9 11 0 MS-DOS I. I 0/2.0012. 1013.00 MS-DOS 2.00, M11ltipla11. Spellbinder clock, disk com ro ller 

17 x 12x6 51/1 yes MS-DOS 2. 10, Cl'/M-86 l'vlS-DOS 2. 10, CP/ l'vl-86, C/Jarto11 II , Va let clock, disk co nt roller 

18 x l 3x8 9 110 MS -DOS 1.1 012.0012.10 /\ IS-DOS 2.00, GW BAS IC. WordStar, 4 
applica t ions 

rhermal primer, RGB 
adaprer 

18 x 16x8 9 )'CS MS-DOS 1.2512.00, CP/M 2.1/2.2 , 
CP/M-86, CCl'IM-86, UCSDp 

MS-DOS 1.25, MBASIC-86 , Perfect Cale. Perfect 
Writer. 3 app licar ions 

co lo r graphics 

13 x l2x 4 yes MS -DOS 1.1 0/2.00 MS-DOS 2.00, GW BAS IC, S11p erC0111111, S11per­
Writer 

20 x I 1 x 4 yes MS -DOS 1.1 012.0012.10, UCSDp To be announced modern , printer 

20 x 17 x 8 91/1 11 0 MS-DOS 2.00 MS-DOS 2.00, GW BAS IC printer 

18 X J5x8 9 no CP/M-86, TeleDOS 2. 11, UCSDp TeleDOS 2.11, TeleBAS IC 

19 x 16x5 9 no MS -DOS I. I 012.0012. I 0, CP/M-86, 
CCPIM-86, UCSDp 

J8 x l5X3 no MS -DOS 1.1 012.0012. 10, CPIM-86. 
CCPIM-86, UCSDp 

MS-DOS 2.10. GW BAS IC d isk controller 

16 x 9x 2 
18 x l2x3 

yes MS-DOS 2.0012. 10, CP/M-80186 mode m, disk cont ro ller 
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: Review 

Polo 
Though the Polo is an MS-DOS compat ible and cannot 
run most PC soft ware, it is, in the words of one engineer, 
"a sexy machi ne." Designed as an integrated personal 
computer work station, the Polo comes outfitted with al­
most everything needed to start computing. T he system 
includes a non-IBM keyboard (with buil t- in game and 
mouse ports); a 120-cps pr inter; a 12-inch, 16-color 
monito r; and a solidly built CPU unit that houses 80188 
and Z-80A microprocessors and a Bell 103 modem. 
BASlC and fi ve unannounced offi ce software packages 
will be ava ilable with the system. List price: $3995 . Polo 
M icrosystems, Inc., 2570 El Camino Real W, Moun tain 
View, CA 94040, 415/948-2990. 

Pronto 

Pronto Computers offers 15 versions of its basic 80186, 

MS-DOS Series-16 compatible. T he standard unit comes 

with 128 K of RAM (expandable to 1 megabyte), stan­

dard ports, a rea l-time clock, and an 800K disk dri ve. 

Different desktop and portable models support a second 

fl oppy disk drive, hard disk drives, system securi ty ROM, 

a programmable character set, and high-resolu tion 

monochrome and color graphics. 


T hough this st yli sh compatible is sa id to run "vir­
tuall y all popular applications software,'' when tested it 
was unable to run any of the test software except 1-2-3 
(to the second menu) and GW BASIC-both under Pron­
to's MS-DOS 2.11. List pri ce: $3200. Pronto Computers, 
Inc., 3730 Skypark Dr. , Torrance, CA 90505, 
213/539-6400. 

Radio Shack TRS-80 2000 

Radio Shack states that its T RS-80 2000 is stri ctl y MS­

DOS compati ble and advertises this fact in its literature. 

The machine is better cra fted than most Radio Shack 

products and supports high-resolution, bit-mapped 

monochrome and colo r graphics; a 10-megabyte hard 

disk drive; a mouse; and the Microsoft Windows operat­

ing environment. 


T he T RS-80 2000 uses an 80186 microprocessor 
and can read, but not write, PC data disks. However, the 
2000 can write to PC data disks that have been copied 
over to the 2000's DOS fo rmat. Radio Shack also pro ­
vides a li st of popular PC programs that will and will not 
run under their MS-DOS. In the fo rmer category, some 
programs (such as Open Systems' accounting software) 

must be copied over to the TRS-80 2000 format, while 
others require that BASIC.EXE be copied to the system's 
disk. Some programs that will not run on the TRS-80 
2000 include Smartcom and Crosstalk (communica­
tions); EasyWriter and WordStar (word processing); 
1-2-3, Graph, CalcStar, and VisiCalc (spreadsheets); and 
the major ity of VisiCorp soft ware. List price: $2999. 
Tandy Corpor9-tion/Radio Shack, 1800 One Tandy Cen­
ter, Fort Worth , TX 76102, 817/390-373 1. 

Seattle Computer Gazelle II 
This 8086 system is primarily designed fo r software de­
velopment, engineering, scientific, and business applica­
tions. T he Gazelle is housed in a single cabinet and 
includes 256 K of RAM (expandable to 1 megabyte); two 
double-sided , double-density, 8-inch disk drives; and 
room for a 15.7-megabyte hard disk drive . The system 
uses an 18-slot S-100 board that precludes the use of 
IBM expansion boards. Soft ware prov ided with the sys­
tem incl udes MS-DOS, Flash Disk (a RAM disk), and 
Flash Print (a print-bu ffering utilit y). The system can use 
WordStar, Multiplan, MS-BASIC, several other standard 
languages, and XENIX. List price: $6995. Seattle Com­
puter Products, Inc., 1114 Industry Dr. , Seattle, WA 
98188, 206/575-1830. 

Sperry PC 
Sperr y has been in the computer business even longer 
than IBM. The Sperry slogan is "We understand how 
important it is to listen," and after two yea rs of con­
stantly hearing talk about the IBM PC, Sperry decided to 
get into the market. Sperry's personal computer is a sol­
idly built IBM lookalike that offers nearly identical per­
fo rmance fo r a few do llars less. The machine emulates 
the Sperr y UNISCOPE and the IBM 3270 terminals 
upon the addition of appropriate interface cards. XT 
compatible machines are also offered. 

T he Sperry PC features an IBM-style keyboard and 
a pedestal-mounted 12-inch monoch rome display. The 
system ran most of the test software and went several 
menus further in Xenocopy than any other compatible 
tested. List price: $3119. Sperry Corporation, P.O. Box 
500, Blue Bell, PA 19424, 215/542-4459. 

Stearns Desktop 
The Stea rns Desktop is a soft ware compatible machine 
that functions as a multitasking, stand-alone computer or 
a work station in the JCS local area network . The system 
supports the IBM 3270 protocol ; an 8087 coprocessor; 
5-, 10-, or 20-megabyte hard disk drives; and full-page 
screen display. 
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PC-DOS 1.10 and 2.00, WordStar, GW BASIC, and 
1-2-3 ran easily on the Stea rns; hardware-specific pro­
grams such as Flight Simulator did no t. The Stea rns has 
one PC compatible expansion slot and ST-DOS, an 8086 
PC-DOS emulator. List price: $2945 . Stea rns Computer 
Systems, 10901 Bren Rd. E, M inneapo lis, MN 55440, 
6121936-2000. 

Tava PC 
The Tava PC strongly resembles the IBM PC in looks 
and operation. The system has power-on diagnostics and 
mirrors the PC in keyboard desig n and character set. 
The Tava's standard equipment includes 128 K of RAJ\!! 
(expandable to 640K) and dual 320K disk dri ves. T he 
system runs MS-DOS 1.10, 2.00, and 2.10 and includes a 
US! board that supports monoch rome and color displays. 

The system ran all the test soft wa re except Xeno­
copy. Rebooting in the middle of a prog ram is easy and 
quick. The Tava's IBM -style keyboard has a soft action 
and may be frust rating fo r fas t t ypists. List price: $199 5. 
Tava Corporation, 1711 Corinthian Way # 1011, New­
port Beach, CA 92660, 714/261-0200. 

Toshiba T-300 
Toshiba's T-300 is a solidly built, nicely styled MS-DOS 
compatible. The unit comes with 192K of RAM, two 
640K disk drives, a 12-inch monochrome monito r, and 
several software packages. High-resolution, 16-color 
graphics are supported by the system. 

The T-300 keyboa rd is 20 inches w ide and was de­
signed with word processing and spreadsheet prog rams 
in mind. It features separate cursor keys and a 16-key nu ­
meric keypad. The keyboard is probably too large fo r lap 
computing. The T-300's layout is different from the PC's, 
and a < Ctrl > -< Alt> -< Del> is no t easil y accomplished . 
List price: $2795 . Toshiba America, Inc., 2441 M ichelle 
Dr. , Tustin , CA 92680, 714/730-5000. 

Victor 9000 

Victor's entry in the compatibles sweepstakes is a modi­

fi ed version of the Victor 9000 business computer. For 

$995, their three-board PlusPC conversion kit w ill sup­

posedl y enable most PC disks to run directl y in the Vic­

tor 9000. Company literature no tes that the PlusPC lets 

you take advantage of the Victor's higher storage capac­

it y (600K per single-sided disk and l.2 megabytes per 

double-sided disk), thus reducing the total number of 

prog ram and data disks. 


The literature doesn't no te, however, that the Victor 
9000 may have di ffic ulty converting some PC disks to 
Victor's disk fo rmat. The prototype tested could run 
onl y WordSta r and could onl y boot 7-2-3-both under 
Victor's MS-DOS. The Victor 9000 is a sophisticated 
machine that offe rs high-resolution graphics, a 2000­
symbol charac ter set, greater disk storage and internal 
memory than the IBM PC, integrated communications 
ports, and emulation o f IBM mainframe terminals. Ques­
tions of compatibility may be resolved when the PlusPC 
is fi nall y released. List price: $3495. Victor Technologies, 
Inc., 380 El Pueblo Rd., Scot ts Va ll ey, CA 95066, 
408/438-7000. 

Wyse WY-1000 
The Wyse W Y-1000 is a sli ckl y styled MS -DOS compati­
ble desktop computer designed to occupy a minimum 
amount of desk space. T he system uses the 80186 micro­
processor and produces high-resolution, bit-mapped 
graphics on its standard pedestal-mounted 14-inch 
sc reen. A 10-megabyte hard disk can replace one disk 
dri ve . List price: $3090. Wyse Technology, 3040 N. First 
St. , San Jose, CA 95 134, 408/946-3075. 

Portable and Briefcase Compatibles 

ACT Apricot 
ACT ca lls the Apricot a "fourth generation" personal 
computer, one that combines state-of-th e-art technology 
with ease of use. T hough ACT does not claim PC com­
patibilit y fo r the Apricot, most PC data fil es can be 
downloaded to the system w ith the a id of a spec ial port 
and communications soft wa re. 

T he Ap ricot is compac t and impressively crafted. It 
features an 8086 microprocessor and an 8089 (for 1/0 
processing), space fo r the 8087, 3 Y2-inch fl oppy di sk 
dri ves, an on-board modem, and very high resolution 
monochrome graphics. One plus is the system's " intel­
ligent" keyboard , which can process data and display it 
on a built-in , two-line, 40-character LCD. Data can later 
be sent to the computer, o r the computer can download 
tex t to the keyboard-enabling the Apricot to be used 
without a monito r. The intelligent key board also enables 
the user to display function key values on the LCD in­
stead of the main display. The Apricot uses BASIC, Pas ­
ca l, C, FORTRAN, and COBOL; versions of popular PC 
soft ware are ava ilable fo r the system. List price: $3190. 
ACT Ltd ., 3375 Scott Blvd. # 336, Santa Clara, CA 
95051, 408/727-8639. 
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Colby PC 3.2 
Colby Computer offers something no other compatible 
maker can: an IBM PC. The Colby PC is basically a shell 
designed to hold the IBM's motherboard, expansion 
boards, disk drives, and keyboard. The result is-a 26­
pound, 15- by 17- by 9-inch IBM portable computer. The 
company provides a high-resolution 9-inch monochrome 
monitor, the power supply, a durable magnesium case, 
and all internal wiring. 

Colby options that replace IBM hardware include a 
smaller, rugged, IBM-style keyboard that attaches to the 
front of the unit; a 128K motherboard; a disk drive con­
troller and a half-height disk drive; and a battery pack. 

A Colby PC using IBM parts should be 100 percent 
compatible; the unit tested was a Colby PC 3.2 built 
around the company's motherboard. Most of the tested 
software ran, except for Flight Simulator and the GW 
BASIC graphics samples, which require a graphics board 
that was not installed in the unit. The Colby system 
managed to display several Xenocopy menus. List price: 
Colby PC $899, Colby PC 3.2 $2495. Colby Research 
Industries, Inc., 849 Independence Ave., Mountain View, 
CA 94043, 415/968-1410. 

Columbia VP 
Columbia Data Products offers three PC compatible ma­
chines: a portable and two desktops that copy the PC 
and XT in features and design. The new VP portable, 
like the older models in the line, is hardware and soft­
ware compatible with the PC. The VP features an 8088, 
128K RAM, two 320K disk drives, high-resolution 
monochrome graphics (color is not available), and a 9­
inch monitor. 

The VP, which is identical with the other Columbia 
compatibles, easily ran all the test software except 
X enocopy. Columbia's catalog of PC software runs to 
500 titles; every Columbia compatible comes with 15 
software packages, including the entire Perfect Software 
family, MS-DOS, CP/M-86, MS-BASIC, Macro/86 As­
sembler, Home Accountant Plus, MPC Tutor, and RAM 
disk software. List price: $2995. Columbia Data Prod­
ucts, 9150 Rumsey Rd., Columbia, MD 21045, 301/ 
992-3400. 

COMPAQ-Plus 
When the COMPAQ first arrived in 1982 it set an indus­
try standard for PC compatible machines that has rarely 
been matched. Another standard has likely been set with 
the release of the COMPAQ-Plus, a 10-megabyte hard 
disk version of the machine. Though a number of com-

Compatibility at a Glance 

Compatibility is a relative term. There are only a 
few machines that use almost all of the PC's soft­
ware and expansion boards. As you move from one 
level of compatibility to the next, a compatible gen­
erally resembles the PC less and less in terms of its 
CPU, keyboard, graphics generation, and the ex­
pansion hardware it will accept. All compatibles, 
however, should be able to read and/or write to PC 
data disks. The machines reviewed fall into one of 
four categories: 

9944/100% System Compatible 
The compatible is nearly identical to the PC in all 
respects. The machine will run almost all PC­
specific software, use the 8088 microprocessor, 
and accept most PC expansion boards. The com­
patibles at this level are: 

Colby PC 
Columbia VP 
COMPAQ-Plus 
Electro Design IMP-12 
Sperry PC 
Tava PC 
TeleVideo TPC-11 
Visual Commuter 

66% System Compatible 
The machine is very compatible at the software 
level, but may have difficulty accepting some PC 
expansion boards. The compatible should run most 
off-the-shelf PC software, use the 8088 or 8086 
microprocessor, and duplicate the PC's video map­
ping. The compatibles at this level are: 

Corona Portable PC 
ITT XTRA 
Leading Edge PC 
Logical LX-T 
OSM-PC 
Seequa Chameleon 
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33% System Compatible 
The machine is relatively compatible and uses some 
PC software but few if any expansion boards. The 
system may have difficulty running programs such 
as Flight Simulator that make extensive calls to its 
BIOS ROM. The compatible may use the 8086 or 
80186 microprocessor and feature a non-IBM-style 
keyboard. The compatibles at this level are: 

Hyperion 
MAD-1 
Stearns Desktop 

MS-DOS Compatible 
The compatible runs only a few PC programs un­
der its own version of MS-DOS or uses MS-DOS 
versions of popular PC-software. The unit will read 
a PC-formatted disk but may have difficulty writ­
ing to it. The system's microprocessor is the 8086 
or 80186; the keyboard is nor necessar il y similar in 
layout to the PC's. The compatibles at this level 
are: 

Canon AS-100 
Intertec HeadSrart 512 
Olympia People 
Otrona Attache 8: 16 
Polo 
Pronto 
Texas Instruments Portable Professional 
Toshiba T-300 
Victor 9000 

The compatibles not avai lable for resting were: 
ACT Apricot 
CAD Counsel Protean 
Compucorp OmegaMire 
Digigraphic EXTRA Model 70 
Eagle PC Spirit, PC Plus 
Future Computers FX-20 
GRiD Tempest 
JONOS 2150i 
Micro Craft Dimension 
NEC PC-8801A 
Olivetti PC 
Panasonic Sr. Partner 

Radio Shack TRS-80 2000 

Seattle Computer Gazelle II 

Sharp PC-5000 

STM Pied Piper 

Strategic Technologies PC Traveler 

Wyse WY-1000 

Xerox 1810/1850 


Keep in mind that there are ranges of com­
patibility within the above categor ies. Some manu­
facturers claim that their machines are 100 percent 
compatible with the IBM PC-which is unlikely, if 
on ly because of copyr ight laws. One company that 
proudly announced 100 percent compatibility re­
vised its opinion after its machine fa iled to run 
Vertex's Xenocopy. 

or every compatible mentioned here has 
been rested (see "An Informal Test"). Some ma­
chines tested required 3 Y2- inch disks; other ma­
chines were prototypes for display only. Some 
companies (perhaps for reasons relating to truth in 
advertising) exhibited their compatibles on a " look 
but don't touch" basis. In consideri ng the produc­
tion models and prototypes that were rested, keep 
in mind that changes affecting compatibility can be 
made litera ll y days before a machine's official 
release. 

If compatibility is important but you don't 
want to buy a PC, test the compatible in question 
with the most demanding and PC-specific software 
and peripherals availab le. Remember, though, a 
compatible may nor run some programs at first be­
cause of memory limitat ions. 1-2-3 and DOS 2.00 
combined exceed the 128K configuration of many 
systems. If compatibi lity is nor your major concern, 
make sure the computer in question runs the soft­
ware you use (at least under MS-DOS) and reads 
data from PC disks. 

PC World 121 



: Review 
patibles are spo rting hard disk drives, COM PAQ has 
taken special care in shock mounting the 3 Y2- inch drive 
installed in the Plus. (See "COM PAQ Gets a 10," PCW, 
Vol. 2, No. 2.) 

Aside from the hard disk drive (which replaces one 
floppy in the machine), the COMPAQ and the COM­
PAQ-Plus are nearly hardware identical. (It's interesting 
to note , though, that the COMPAQ-Plus is two pounds 
lighter. ) Upgrading a COMPAQ to a COM PAQ-Plus re­
quires the hard disk drive and its controller board and 

COMPAQ has taken special care 
in shock mounting the 3 Y2-inch 
drive installed in the Plus. 

several ROM chips. The only rest software the COM­

PAQ-Plus did not run was Xenocopy. List price: COM­

PAQ-Plus $4995, upgrade kit $2500. COM PAQ Com­

puter Corporation , 12330 Perry Rd. , Houston, TX 

77070, 713/890-7390. 


Compucorp OmegaMite 

OmegaMite is dubbed by Compucorp as the " first true 

portable office" because it not o nl y functions as a desk­

top OmegaNer work station but is small and light 

enough to rake on a business trip. The system is config­

ured at 64K RAM and is equipped with a 9-inch mono­

chrome monitor, a cho ice of keyboards (including a PC 

compatible one), and one 320K di sk dri ve . Options in­

clude a 300 bps modem and an ex tra disk drive . 


Originally designed as an 8-bit, Z -80A-based sys­
tem, the OmegaMite is outfitted w ith an 80188 fo r PC 
compatibility. The company claims the machine is key ­
board , display, and MS-DOS compatible. List price: 
$2995. Compucorp, 2211 Michigan Ave., Santa Monica, 
CA 90404, 213/829-7453 . 

Corona Portable PC 
Corona was one of the fir st companies to produce a PC 
compatible, and in keeping with market trends, it has in­
troduced a portable that is internally identica l to Coro ­
na's other computers. The Corona portable comes with 
320K fl oppy dri ves, a 9-inch monochrome display, fo ur 
PC expansion slots, and several soft ware packages. 

Notable is the Corona's 640- by 325-pi xel resolu­
tion; the character matri x is 16 by 13 (versus the PC's 7 
by 5), and the display is accordingly sharp. The IBM­
style keyboard is very light to the touch; this may be a 
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plus or a minus depending on your typing style. The 
Corona is relatively soft ware and hardware compatible 
with the PC and ran most of the rest soft ware, except 
Flight Simulator, the GW BASIC sample graphics, Key­
note, and Xenocopy. The unit rested was not equipped 
with a color graphics board , which may account for its 
failure to run the first two prog rams. List price: $2545 . 
Corona Data Systems, 31324 Via Colinas #110, Westlake 
Village, CA 91361, 213/707-0672 . 

GRiD Tempest 
GRiD Systems is mostly known fo r its high-tech, high­
priced GRiD Compass briefcase computer. The GRiD 
Tempest is similarl y sleek, powerful , and expensive . Out­
fitted with both an 8086 and an 8087, the Tempest 
comes with 256K of RAM , 384K of bubble memory, a 
30011200 bps modem, a clock , and a bit-mapped, elec­
t roluminescent display- all in a 13 Y2-pound box nor 
much larger than a binder. 

The Tempest includes a complete set o f GRiD's inte­
grated management and communications software. 
These programs are ava ilable on disk o r they can be 
downloaded from GRiD 's central mainframe or any 
number of "servers" th roughout the United States. The 
system can drive a 10-megabyte hard disk drive, a letter 
quality or dot matrix printer, and a pen plotter. MS­
DOS applications available fo r the Tempest include 
WordStar, Mu/tip/an, dBASE fl , Condor DBMS, and 
1-2-3. List price: $14,995 . G RiD Systems Corporation, 
2535 Garcia Ave., Mountain View, CA 94043, 
800/222-4743. 

Hyperion 
The Hyperion is a small , sturdily built compatible that 
has been on the market (in one fo rm o r another) fo r well 
over a yea r. The company's claim that " IBM invented the 
wheel, so we refi ned it" fa ll s a little fl at. While the Hy­
perion is very easy to ca rt around , it is not as compatible 
as the company claims. 

T he Hyperion has a number of useful features : a 
RAM disk, an IBM-style keyboa rd , a high-resolution 
monochrome di splay that is timed to turn off to protect 
the video components, and a built-in 300 bps modem. 
The system can dr ive a 10- o r 20-megabyte disk and run 
a streaming tape drive. An expansion chassis with seven 
PC compatible slots is also ava il able. 

T he Hyperion has di ffi cult y running most standard 
PC soft ware- at least under PC-DOS. Company litera ­
ture claims that the Hyper ion, from its "MS-DOS oper­
ating system to its internal elect ronic architecture," is PC 
compatible. Elsewhere the literature says that the ma-
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chine can read and write to PC disks. But most ot the 
software tested on the Hyperion did not run. PC-DOS 
1.10 and 2.00 did, and WordStar got as far as the first 
menu, but the system would not read a data disk in drive 
B. GW BASIC samples ran, but other programs would 
not even boot. Attempting to run the programs under 
Hyperion's MS-DOS did not yield better results. List 
price: $3195. Bytec-Comterm, Inc. , 8 Colonnade Rd., 
Ottawa, Ontario, K2E 7M6 Canada, 613/226-7255. 

JONOS 2150i 
Encased in a rugged steel shell and weighing about 31 
pounds, the JONOS 2150i is the B-17 of portable com­
puters. JONOS computers have been used on Coast 
Guard sh ips, at construction sites, in machine shops, and 
in other unfriendly env ironments. Designed for profes­
sionals in industry and the military, the JONOS offers 
everything from 3 Y2-inch disk drives to streaming tape 
drives. 

The standard 2150i comes with an 8088; a choice of 
two 322K 3 Y2-inch drives, two 640K 5 Y4-inch drives, or 
two 1.2-megabyte 5 Y4-inch drives; a 9-i nch monitor; a 
clock/calendar; seria l and parallel ports; and a solid, Se­
lectric-sty le keyboard. The 2500i upgrade includes a 
fixed 5-megabyte hard disk drive and a removable 5 ­

JONOS computers have been 
used on Coast Guard ships, at 
construction sites, in machine 
shops, and in other unfriendly 
environments. 

megabyte hard disk drive. JONOS claims the 2150i and 

2500i are media and software compatible with the PC. 

List price: $3695. JONOS International Inc., 1835 

Dawns Way, Fullerton, CA 92631, 714/999-6661. 


Otrona Attache 8:16 

As the name implies, Otrona's new portable is a dual­

processor unit. W ith a Z-80A and an 8086 in the unit, 

the 8:16 (an upgrade of the company's standard Atrache) 

is capable of running both CP/M 2.2 and PC software. 

The 8:16 includes 320K dual disk drives, a 5 Y2-inch 

monitor for high-resolution graphics, Charton fl (graph ­

ics), Valet (a time management system), CP/M, and MS ­

DOS; options include an 8087 and a 10-megabyte hard 

disk drive. 


The 8: 16 is extremely rugged and has a detachable 
Selectric-style keyboard wi th a snappy response. Dedi­
cated function and <Alt> keys are not included, but 
their equivalents can be produced with several key­
strokes. A 10-key numeric keypad can also be added to 
the keyboard. Otrona claims the 8:16 wi ll run o nl y PC 
software that makes standard DOS ca lls. True to the 
company's word, the system ran WordStar and 1-2-3 un­
der MS-DOS. Of special note is that many CP/M and 
MS-DOS data files can be swapped between the two op­
erating systems on the 8:16. List price: $3495, WordStar 
and Mu/tip/an together $500. Otrona Advanced Systems 
Corp., 4725 Walnut St. , Boulder, CO 80301, 303/ 
444-8100. 

Panasonic Sr. Partner 
Panasonic, one of the biggest names in home electronics, 
has entered the compatibles market with a machine 
aimed at corporations, computer professionals, and small 
businesses. The Sr. Partner is about the size and weight 
of a COMPAQ and features a built-in thermal graphics 
printer that is versati le enough to print out text, spread­
sheets, or bar charts. Both monochrome and color 
graphics are supported and, according ro Panasonic, 
the machine is hardware and software compatible with 
the PC. 

Beyond this, rhe Sr. Partner is a competent and well­
built machine rhat stays close to the PC's spec ifications. 
Software packages included with the Sr. Partner are 
WordStar, VisiCa/c, pfs: File, pfs:Graph, pfs: Report, and 
GW BASIC. A one-year warranty comes with each ma­
chine, and company literat ure wryly notes that, unlike 
some " blazing stars of the computer world," Panasonic is 
one company that is here to stay. List price: $2495. Pan­
asonic, One Panasonic Way, Secaucus, NJ 07094, 
201/348-7182. 

Seequa Chameleon 
The Chameleon is another dual-processor portable that 
uses the 8088 and the Z-80A, and it offers features simi­
lar to those of the PC. A typical system is configured at 
128K and includes two 160K drives, a 9-inch mono­
chrome monitor, and standard serial and parallel ports. 
Options include the 8087, an external 10-megabyte hard 
disk drive, and a battery pack. An XT compatible is also 
ava ilable. 

The Chameleon's construct ion is not particularly 
so lid , the IBM-style keyboard is mushy, and the disk 
drives are sluggish. The monochrome display is crude 
and marred by random pixels and lines. Company litera-

PC World 123 



S Review 
ture claims the Chameleon is hardware and software 
compatible with the PC. The system ran all the test soft­
ware with the exceptions of Keynote ·and Xenocopy. A 
one-year warranty is available for $245, and a PC com­
patible expansion chassis with eight slots will be released 
in late 1984. List price: $1995 . Seequa Computer Corpo­
ration, 8305 Telegraph Rd., Odenton, MD 21113, 
3011672-3600. 

Sharp PC-5000 
Sharp's briefcase-size PC-5000 is not a typical compati ­
ble. It offers an 8-line LCD display, 192K of ROM (of 
which 64K is removable), 128K of RAM , and 128K of 
bubble memory. This system is designed for the traveling 
businessperson, as is evidenced by the availability of an 
optional printer (that slots in behind the keyboard), a 
battery pack, and a sophisticated, hand-held, direct­
connect modem. 

PC Traveler's program execution 
is nearly ten times faster than 
the PC's. 

The PC-5000 uses the 8088 and MS-DOS; PC data 
disks can be used by the machine, and versions of popu­
lar PC software are avai lable on disk or bubble cartridge. 
List price: $1995. Sharp Electronics Corporation, IO 
Sharp Plaza, Paramus, NJ 07652, 2011265-5600. 

STM Pied Piper 
STM's Pied Piper is aimed at the mobile professional 
who needs computing power and telecommunications. 
Featuring two SOOK disk drives and 256K of RAM, the 
STM also includes a 16-line LCD display, a 40-column 
thermal printer, a 1200 bps modem, MS-DOS 2.00, and 
five software packages. The system supports PC com­
patible color and high-resolution monochrome graphics. 

The Pied Piper is almost too light; the keyboard is 
flimsy and keys are irregularly spaced. The Pied Piper is 
billed as "fully IBM PC compatible" and "98 percent 

compatible," but the company would not allow their 
demonstration model to be tested. List price: $3000. 
STM Electronics, 530 Middlefield Rd. #250, Menlo 
Park, CA 94025, 415/326-6226. 

Strategic Technologies PC Traveler 
Another powerful briefcase computer is the PC Traveler 
from Strategic Technologies. The machine uses two 
80186 microprocessors, and program execution is nearly 
ten times faster than the PC's. The Traveler is MS-DOS 
compatible and can read and write PC data disks. Stan­
dard configuration is 128K (expandable to 1 megabyte), a 
6.2 megabyte removable cartridge drive or two 360K 
floppy disk drives, a built-in printer, and a 9-inch plasma 
display. 

Options include a 300/1200 bps internal modem 
and a terminal emulation board. List price: $4495. Stra­
tegic Technologies, Inc., 7001 Peachtree Industrial Blvd. 
Bui lding 3, Norcross, GA 30071, 404/441-8070. 

TeleVideo TPC-11 

The TPC-11 portable is a hardware and software com ­

patible from TeleVideo, a company better known for its 

terminals and, more recently, its Z-80 CP/M computers. 

Though it may not be as exciting as some of the ma­

chines discussed, the TPC-II is pleasantly styled and dis­

play resolution is super ior. 


The system is also very compatible-it ran most of 
the test software. A 1-2-3 spreadsheet would not load, 
which may have been due to insufficient memory in the 
machine or differences between the disk contro ller Tele ­
Video uses and that of the PC. Tele Video's list of PC 
software that runs on the TPC-II omits 1-2-3 but in­
cludes PC-DOS 1.10, which would not boot on the ma­
chine tested. TeleVideo also produces two desktop 
compatibles (the TS-1605 and the IO-megabyte TS­
1605H) that are hard.ware compatible with the TPC-II. 
List price: TPC-II $2995, TS-1605 $2995, TS-1605H 
$4995. TeleVideo Systems, lnc., 1170 Morse Ave. , Sun­
nyvale, CA 94086, 408/745-7760. 

Texas Instruments Portable Professional 
Texas Instruments' Portable Professional is an MS-DOS 
compatible that is full y compatible with the company's 
desktop Professional Computer. Like the TI desktop, the 
Portable is well crafted and offers superior color graph­
ics. The system expands to 768 K RAM and supports 
Tl 's voice recognition technology, the EtherSeries 
(3Com) local area network, and a IO-megabyte hard disk 
drive. 
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The Portable will run PC software under MS-DOS 
2.00 that is not hardware dependent; when tested, the 
system booted PC-DOS 2.00, ran GW BASIC, and later 

ran WordStar under MS-DOS. A full range of popular 

software from 1-2-3 and dBASE II to SuperCalc and 

Peachtext 5000 is available in TI Professional format. 

List price: $2395. Texas Instruments Inc. , P.O. Box 

402430, H-689, Dallas, TX 75240, 800/527-3500. 


Visual Commuter 

The Commuter is a briefcase-size machine that is light 

(16 pounds), durable, and very PC compatible. Mono­

chrome and color monitors and TVs can be used for dis­

play. The Commuter also has a built-in, 16-line LCD 

display. It comes with 128K of RAM, one 360K disk 

drive, and a dual disk controller, and supports bit­

mapped and color graphics. 


The IBM-style keyboard is somewhat mushy, but the 
prototype tested had little difficulty in using any of the 
test software, with the exception of Xenocopy. Some 
programs (notably WordStar and 1-2-3 ) lost a small part 
of the lowest displayed line on a standard monitor. This 
may indicate that the Commuter uses a slightly different 
character matrix than the PC. List price: $1995. Visual 
Computer Inc., 135 Maple St., Marlboro, MA 01752, 
617/480-0000. 

Xerox 1810/1850 

The Xerox 1810/1850 is actually two computers using 

three microprocessors. The 1810 is a briefcase-size porta­

ble that uses an 8-bit microprocessor, microcassette stor­

age, LCD display, and software in ROM cartridges. The 

1850 is a "base station" unit that contains both the Z-80 

and 8088 microprocessors and is expandable to 512K. 

The 1850 also comes with a built-in direct connect mo­

dem and two 250K dual-sided disk drives. 


The 1810 is outfitted with telephone, serial, parallel, 
data line, TV, composite video, and speaker ports. List 
price: $2495. Xerox Corporation, Xerox Square, 
Rochester, NY 14644, 203/965-7500. ; 

Robert Luhn is an Associate Editor at PC World. 
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Kensington Microware Ltd. 

251 Park Avenue South o New York, NY 10010
BULLETIN (212) 475-5200 o Telex: 467383 KML NY 

Introducing 

REMOTE CONTROL 


The link between 

portable computers and 


your IBM PC. 


Ji · 

. ~ 
Radio Shack Model 100 •M 

When Radio Shack and NEC introduced 
their portable computers, we were im­
pressed with their integrated software 
environments. Built-in text editing and 
communications software made these 
portables perfect travelling computers. 
But one thing was missing: an easy link 
between the portable and the office 
IBM PC. We went to work. The result is 
REMOTE CONTROL"'software. 

Heres what REMOTE CONTROL 
software will do for you. 

1. At the office: When you load 
REMOTE CONTROL on your IBM PC, 
you have an integrated text editing and 
communications environment. You no 
longer have to switch between word 
processing and communications pro­
grams.REMOTE CONTROL is modelled 
after the highly regarded software in 
the Radio Shack and NEC computers. If 
you have one of these portables, you'll 
find the command structure is identical. 
You don't have to learn any additional 
programs. 

~ 

2. Direct connection: Move files 
at high speed over a standard RS232 
cable between your IBM PC and your 
portable computer. Take your portable 
computer to a meeting and simply 
transfer your notes into your IBM PC 
when you return to the office. A null 
modem cable is included with REMOTE 
CONTROL. 

3. Host mode: This is great. Now 
you can communicate with and control 
your unattended IBM PC over tele­
phone lines from your portable compu­
ter keyboard. Move files, execute DOS 
commands and run stand-alone pro­
grams from your remote site as easily as 

NEC PC 8201A TM 

over the PC. You can scan your disk 
drives for messages your office has left 
behind. You can download files into your 
portable computer. You can create mes­
sages with your portable and upload 
them to the office PC, save those mes­
sages to disk, even print the messages 
out on the PCs printer. Your correspon­
dence is waiting for your office staff 
when they come in the next morning. 

REMOTE CONTROL, only $180. 
Contact your local IBM dealer, or call us 
to order direct at 212 475-5200. 

AVAILABLE SOON 

l-to-1 with MCI Mail 


l-to-1 with Western Union Easy Link 


if you were at your desk. For example: 
You're travelling with a portable compu­
ter. Late at night you dial your office PC 
with your portable. REMOTE CONTROL IP~KENSINGIDN'" 
answers your call and gives you control l~MICROWARE 

Syst.em requirements: REMOTE CONTROL runs on an IBM PC, PC-XT, or any IBM PC compatible with a minimum of 128K RAM. 

trademarks: Remote Control- Kensington Microware Ltd.; Radio Shack-Tandy Corporation; NEC-Nippon Electric Corporation; IBM-International Busin~ Machines Corp. 

<C> 1984 Kensington Mlcroware Ltd. 



• • • 

• • • 

Time 
~\anagement 

Telecommunicat ions 

Word Processing 

.H Grap hi cs 

Electronic 

Spreadsheet 


In fo rmation 

It's 6in One 

or aHalf Dozen 

of the Others. 


Open Accessrn breaks the software 
price barrier. 
This super program can perform 
virtually every managerial or 
business task you 're ever likely to 
encounter. You could buy at many 
times the price, 6 individual non­
integrated programs, but why bother 
when you can have Open Accessn1? 





''YOU CAN WITH PERSYST.'' 


The Persyst Time Spectrum. 
It's the most powerful and 
expandable multi-function 
PC board you can buy. 

A Persyst Time Spectrum TM 

multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compaq or Columbia. 

There's even a Time Spectrum 
board for the Texas Instruments 
PC. 

With Time Spectrum, you can 
combine up to six powerful 
functions-plus two advanced 
software programs-on just one 
board. And get performance and 
features like nothing else. 

For the IBM PC, Compaq and 
Columbia, maximum capability 
in minimum space. 

For example, Time Spectrum is 
the only multi-function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 
memory. 

Up to four 1/0 ports-in just 
one slot. 

How did we do it? 

With the Cliffhanger™ A unique, 
RFl-shielded connector system 
that solves the problem of 
tying two or more 1/ 0 ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots . 

And only Persyst has it. 

The .Time Spectrum Cli ffhanger!" 
So ingenious, it's patented . 

What's more, expansion 
functions can be plugged right 
onto the Time Spectrum board . 
Or added with Versapak TM 

piggyback modules. So you can 
add exactly the capability you 
need , when you need it. 

Extra flexible expansion for the 
IBM XT. 

For the IBM XT, Time Spectrum 
not only delivers exceptional one­
board expansion capability, but 
extra flexibility, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the XT 
mother board . 

Optional lea1ures are Oouble-RAM and communications 

And with Time Spectrum plug­
in expandability, you can continue 
to add functions as you add 
requirements. 

Start with basic memory and a 
calendar clock. Then add another 
asynchronous communications 
port. Parallel printer port. 
Additional memory. Or any 
combination of functions. 

With Persyst, the choice is 
yours. 

And now, one-slot capability for 
your Texas Instruments PC. 

Now there's even a Time 
Spectrum multi-function board for 
your Tl PC. With it, you can add 
up to 512K RAM , two serial ports, 
calendar clock and light pen 
port-capability to handle even 
the most complex and difficult 
computing functions . 

And still only consume one slot. 
The Persyst Time Spectrum 

board . 
Maximum expandability now 

And quality and versatility so you 
can keep on expanding later. 

See your IBM or Tl PC dealer 
and insist on Persyst. 

PERSVST.. 
Persyst Products, Personal. 
Systems Technology, Inc ., 
15801 Rockfield Blvd ., Suite A, 
Irvine, CA 92714. Telephone: 
(714) 859-8871 . TWX: 467864. 

fa~e wipe sockets 
socketed on the board. for wrt h beryllium copper 
maximum Hex1b1lity 1n contacts hold componentexpansion modules are 

easi ly snapped onto the 
expansion. leads firmly in place.Time Spectrum. 

Connect a modem 
through a serial 
communications port 
and you can link your 
PC to the world at 
telecommunications. 

THE TIME SPECTRUM™BY PERSYST. 

Circle 243 on reader service card 



Potent Pasca • 
Microsoft® Pascal may be the 

most powerful software develop­
ment environment available for 
the MS~DOS system. It com­
bines the programming advan­
tages of a structured high-level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver­
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICR=== -SOFl: prec~sion I~EE 

The High Performance Software floating point 
arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 

provided if the coprocessor is not 
installed. 

Support for long heap alloca­
tion and separate module compi­
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter­
face makes it easy to combine 
Microsoft FORTRAN or assem­
bly language subroutines. 

Get the potent Pascal. 
Call 800-426-9400 to order. 

In Washington State, call 206­
828-8088. Ask for operator D4 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 

Microsoft is a registered craclemark and MS is a trademark of Microsoft Corporndon. 
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Computing is dull in black and white. But it doesn't have to be. 

PC PEACOCK brings the excitement of color to your IBM computer. Pictures. charts and graphs 
"come alive" in multicolor brilliance. PC PEACOCK worl{S with all color and composite mono­
chrome displays to produce crisp, detailed images. 

You'll see your favorite programs in the splendor of color. PC PEACOCK is fully compatible 
with all software for your IBM PC - including the wide variety of graphics programs. The medium 
multicolor mode and high resolution monochrome mode enhance your display capabilities for 
business, home and education. 

And PC PEACOCK is convenient. Its parallel port allows you to connect a printer to your com­
puter without wasting an additional expansion slot Connections for all displays (RGB. composite. 
monochrome and televisions) are included 

PC PEACOCK is designed to provide years of worry free performance and is backed with an 
outstanding TWO YEAR warranty. 

So bring living color to your IBM PC, with the PC PEACOCK Color Graphics Adapter. PC PEACOCK 
is available now at your local IBM dealer. 

For more information on all of MA System·s IBM and Apple products. please call or write. 

IBM PC lS a trademark of 
!nternat1ona l Business M achines CorpmA SYSTEms 
PC PEACOCK lS a trad emark c t MA Systems IncN C 0 R P 0 R A T E D 

2015 O'Toole Ave . San Jose. CA 95 131 ( 408 ) 943-0596 Circle 593 on reader service ca rd 







N. ~ ALL IT TAKES IS ONE SCREEN TO DO 
EVERYTHING YOU'VE ALWAYS WANTED TO DO, 


AT ONE TIME~ 

Word processing. Spreadsheets. Data base man­ looking for simply by pointing t0. it. All commands are 

agement. Charting. JA'.CK2 is the first integrated in English. AU a:re disF'layed 0n a single line anM 
softwcwe pwduct to.do them all, simultaneously, 
on a single scre€n. All without ever changing 
disks ori eX\iting J?T?fil'ams. . .. 

No need for; wmdows. No need for add1tional 
mm1it0ts of harillware of any kind. No need to 
ok>se one file before you opef! another. 

JACK2 .fs asi~asy to master. as it is powerful 
to Yse. f>icture <t_screen that graphically displays 
ym1P.dtsks a11d n;ames them. With envelope icons 
ttiat can be scrolled up or down from 1 to 50 
sfu@wiiilg y0t!i. a:ll1your files. JACK2 will even 
sh0w y©u the 'forms inside your envelopes. 
And then let you' choose the one you're 

all have the identical function througJ!iout JACK2. 
S©, ifyou've l;>een searching for a new breed 

of integrated software, you've foUHd it. From word 
proces5ing, to spreadsheets, to data base manage­

ment and charting only JACK2 will let you da every­
thing you've always wanted to do. On tl1e same 
screen. At the.. same time. 

JAOK2 is available for the IBM-PO with 128K and two doubti. 
sided diskd rives, t.he IBM·X'I' with a28K and one double 

siged dis!< drive with supplemental l ACK2 Xll' lnst~ll~tici~ ~ ~ 

"""""~'•"'"''""'-ro-~~ 



More vivid graphics 

from your personal computer 


with Sakata CRT Monitors. 

Your personal computer deserves a SAKATA 
CRT MONITOR 

Truly IBM compatible with resolution of 640 
dots x 240 lines and distinguishes 16 colors. 
Exclusive tilt/swivel stand (Model STS-1) pro­
vides better viewing from variety of angles. 
Modern streamlined design, backed by 
SAKATA's more than four generations of de­
manding the utmost in quality. .. ."We Promise 
Performance". 

Also available: Model SC-100 13" Composite 
COLOR CRT MONITOR Model SC-300 13" 
RGB super high resolution COLOR CRT 
MONITOR Model SG-1000 12"monochrome 
high resolution CRT MONITOR 
(green). Model SA-1000 

monochrome high resolution 12" CRT 
MONITOR (amber). 

SAKATA CRT MONITORS are available 
wherever personal computers are sold or 
write for technical and illustrated literature 
and prices. 

SAKATA US.A CORPORATION 
651 Bonnie Lane, Elk Grove Village, 11 60007 
(312) 593-3211 800-323-6647 (outside Illinois) 

"Serving industry worldwide . . . since 1896" 

Illustrated· Model SC-200 13" RGB High Resolution CRT 
COWR DISPLAY MONITOR with STS-1 Stand (option). 
Compatible with IBM and other fine personal compdters. 



_ Review: Languages 

The Turtle Grows Up 

Logo isn't kid stuff anymore. Dr. Logo, 

PC Logo, and Waterloo Logo take advantage of the 

power of the PC. 

Greg Stone 

Logo is a programming language 
best known for its turtle graphics 
and its appeal to children. Although 
it's still a great way to introduce kids 
to programming, you can throw 
away the training wheels because the 
turtle has grown up. The new imple­
mentations of Logo for the IBM PC 
provide powerful programming en­
vironments for adults as well as 
children. 

This is especially true of Dr. Logo, 
the version of the language brought 
out by Digital Research. PC Logo, 
marketed by Harvard Associates, and 
Waterloo Logo, from Waterloo Mi­
crosystems, also take advantage of 
the PC's substantial memory to turn 
Logo into a serious programming 
language. Several more PC versions 
of Logo are expected on the market 
shor tly. 

As an Apple Logo user, I found I 
could sk ip the documentation with 
the PC versions and start program­
ming with already familiar com­
mands. The creators of Dr. Logo and 
PC Logo even retained the Apple 
control key functions. The marketing 
strategy is clear: encourage Apple 
Logo users to upgrade to one of the 
PC Logos. And if a child is using Ap­
ple Logo in school (a common occur­
rence these days), he or she can use 
the family PC to practice with one of 
the Logos reviewed here. 

Logo is both a programming lan­
guage and an educational philosophy. 
It was developed in the late 1960s by 
Seymour Papert, a professor of math­
ematics and education at the Mas­
sachusetts Institute of Technology. In 
creating Logo he drew heavily on the 
educational philosophy of Jean 
Piaget, emphasizing natural, spon­
taneous learning instead of the cur­
riculum-driven education prevalent 
today. Papert thinks that the com­
puter is being used to program to­
day's children. He, would rather see 
children learn how to think and dis­
cover the world on their own through 
programming the computer. 

Logo's program structure allows 
problems to be broken down into 
what Papert calls "mind-sized bites." 
This structure encourages the devel­
opment of problem-solving strategies 
by dividing large problems into a se­
ries of smaller, simpler tasks. Logo is 
an interactive process; you type in a 
command and see the result immedi ­
ately. The language starts out with a 
range of predefined commands called 
"primitives." Each new procedure is 
defined by a single word that is added 
to the vocabulary of the language. 

Although children can learn other 
programming languages, Logo is the 
only language written with educa­

tional goals in mind. It is especially 
useful in introducing mathematics, 
releasing that discipline from the 
realm of rote lea rning and bringing it 
into the range of personal experience. 

Logo provides a bridge between 
the user and the computer in the 
form of a "turtle" that can draw lines 
with its tail. The turtle exists on the 
screen as a triangle about the size of 
a small fingernail. The programmer 
has control over the direction and 
distance the turtle moves as well as 
the colors of the line and the back­
ground. 

All of this is accomplished with 
simple English commands that are 
easily abbreviated. For example, to 
call up the turtle, type SHOWTURTLE or 
ST. Then type FORWARD with a number 
indicating the number of turtle steps. 
Each turtle step is about one millime­
ter long. To change the direction in 
which the turtle is heading type RIGHT 

or LEFT and the number of degrees 
you want the turtle to turn. Com­
mands can be linked by Logo "pro­
cedures" (see "Drawing with the 
Turtle"). 
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Figure 1: Repeating hexagons drawn with Dr. Logo 
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Figure 2: Repeating hexagons multiplied with Dr. Logo 

List Processing 
Logo was crea ted :is a di::il ec r of LISP, 
the powerfu l l::inguage developed fo r 
rese::irch in artific ial intelligence (see 
" Pl::iying by the Rules," PCW, Vol. 2, 
No. 1). LISP draws irs n::i me from the 
words list processing, so ir should be 
no surprise ro find ex rrem ly power­
ful Iist processing c::i p::ibil iti es in 
Logo. A li st is ::i coll ec tion of d::ita in 
the form of words, numbers, o r some 
combination of words and numbers. 
With Logo it is easy to rake li sts 

138 

apart and reassemble them in a new 
order. Logo li sts have a var iety of 
functions: they can be used as the in­
put to procedures, they can be cre­
ated interactively in a program, they 
can be va ri::ibles, they can be pro­
gram output , and they can be passed 
automatica ll y from one procedure to 
another. 

Logo's list processing functions are 
helpful in determining race results for 
a sa ilboat rac ing group I belong to . 
We used to spend ::i lot of rime after 
each race ca lculating the results using 
a compl ex handicap system. Var iables 

include the type of boat sa iled , the 
wind speed at the time of the race, 
and the time it took each boat to 
complete the course. Lists of boats, 
names, times, :ind handicaps have ro 
be manipulated. Logo provides a sim­
ple and effec tive process by which to 
handle the li sts. The Logo progr::im 
was simpler to wri te and eas ier to ex­
plain than a similar program written 
in BASIC. 
Logo on the PC 
All three of the Logo packages re­
viewed require an IBM PC, one disk 
drive, and a colo r graphics bo::ird. A 
colo r monitor is recommended if you 
want to take fu ll advantage of Logo's 
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Figure 3: First stop-action shot of tail recursion with Dr. Logo 

co lor g raphics capabilities . All three 
versions suppo rt game paddles and a 
light pen . As of this writing no ne of 
the versions suppo rts the use of a 
mouse. Or. Logo requires 192K, Wa­
terl oo Logo 128 K, and PC Logo 
64K. I tested the packages on a PC 
XT with 256K and an Intel 808 7 
math chip insta ll ed, but no ne o f the 
versions rakes full advantage of the 
ex tra memo ry, and onl y PC Logo 
took advantage of the 808 7 chip. 

Or. Logo includes its ovvn version 
of CP/M-86, so yo u don' t need a sep­
arate operating system to run it. The 
built-in operating system cannot be 
used to run other programs. Water­

loo Logo a lso includes its own oper­
ating system, but P Logo must be 
booted from DOS. 

Graphics 
When Logo is in the g raphics mo de, 
a fo ur- o r fi ve -line w indow di splays 
tex t at the bottom o f the sc reen. All 
three ve rsions a ll ow you to switch to 
a full g raphics sc ree n. You can use 
Dr. Logo to set the size of the tex t 
w indow w ith a new SETSP LIT prim­
iti ve (command) to any number o f 
lines up ro a full sc reen . 

Dr. Logo can run on two displays 
simultaneousl y, running text on a 
mo nochrome monitor while related 
g raphics appear on a color monitor. 
A new Or. Logo primitive, TUR­
TLETEXT, enabl es you to place 
wo rds on the graphics screen and 
control their location with the posi­
tion of the turtl e. The other two ver­
sions cannot mix graphics and text 
unless you split the screen or pro­
g ram the turtl e to draw the letters on 
the g raphics screen. 

Dr. Logo is the only version that 
does not provide a SCRUNCH com-
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mand. SCRUNCH changes the as­
pect ratio of the screen. For example, 
vou can makl' a ci rck look I ike ~lll 

ov~11. The rnM color monitor pro­
vides a \\'a\· to adjust this setting tem­
poraril y, bur \\'ithour a SCRUNCH 
command ~ ·ou cannot san: a ratio 
change within a program. 

Spel'd is nor m:cessa ri h· desi ra bk 
when the object is ro use Logo as a 
learning tool for chi ldrrn . Ir is help­
ful, howe\·er, in producing graphics 
for business a ppl icarions. As a test I 

used a small graphics program that 
draws a sq uare 36 rimes, rotating 
each new square I 0 degrees. Water­
loo Logo accomplished this in 14 sec­
onds, Dr. Logo in 8 seconds, and PC 
Logo in 2 seconds. Without the Intel 
8087 chip insralbl, however, PC 
Logo graphics slow down ro 16 
second s. 

Waterloo Logo offers several addi ­
tiona l graphics primitives, including 
ARCLHT, ARCR IGHT, CIRCLEL, 
Cl RCLER, and PAI NT. The most 
oursranding of these is the PAI NT 
command, which you use to till an 
area with color. After drawing ;1 de­
sign, mow the prn to the interior of 

the design. Typing PAINT tills rhe 
area with the turtle's current pen 
color. 

The other fo ur commands draw 
arcs and circles. The other two ver­
sions achieve the sa me results when 
y(Ju write shorr procedures for draw­
ing ci rcles and arcs, bur such pro­
cedures rake up va luable memor v 
space. 

Programming in Color 
AII th rec versions offer plenty of 
color choices, bur only 4 colors can 
be shown on rhe screen at one ti me. 
Dr. Logo gives you 12 choices of pen 

Drawing with the Turtle 

The simpl est way to ger into 
Logo prog ramm ing is through 
turtle graphics. The turtle is the 
lirrle triangle in rhe middle of 
the screen. To beg in writing ;1 
Logo program use the word TO. 
TO S 
FORWARD 30 

END 
Simple enough. When you type 
Snow, the turtle moves forward 
30 turtle steps, drawing a line as 
it goes. 

Now you can "reach" rhe tur­
tl e another wo rd . 
TO SI 
s 
RIGHT 60 
END 
The new command, right 60, 
changes the direction in which 
the turtle is headed . Notice that 
instead of typ ing FORWARD 30 you 
onl y type S. Once a word is de­
fined in Logo, it can be used just 
as if it were part of the regular 
vocabulary. Keep building. 
TO SIX 
REPEAT 6 [SI] 
END 

What's happening? REPEAT 
is a Logo primitive. The insr ruc­

rions that appear in the square 
brackets will be repeated. In this 
case you want SI perfo rmed six 
times. You just defined SI to 
mean go fo rward 30 steps and 
turn right 60 degrees. When you 
type SIX, you should see a hex­
agon on the sc reen. Now you 
can put the turtle to work. 
TO SIX.X.SIX 
REPEAT 6 (SIX FORWARD 30 LEFT 60) 
END 

Now you are repeating the 
hexagon (SIX), and after each 
time it is drawn you ask the tur­
tl e to go forward 30 steps and 
turn left 60, then draw another. 
SIX.X.SIX should give you an 
image like that in figure I. Want 
more? Multiply it by fo ur. 
TO TIMES.FOUR 
REPEAT 4 (SIX.X.SIX RIGHT 90] 

END 
The result should look li ke Fig­
ure 2. 

Here's a taste of tail recursion 
and variables. 
TO GROW.SIX :SIDE 
REPEAT 6 [FORWARD :SIDE RIGHT 60) 
RT 18 

GROW.SIX :SIDE + 3 
END 

The first line is simple. Ir draws 
a hexagon, just as SIX does. The 
only difference is that you allow 
the size of the side to be va ri­
able. That's why the title of this 
procedure, GROW.SIX, includes 
:SIDE. That tells Logo to expect 
an input. If you type GROW.SIX 10, 

the first hexagon drawn will 
have sides of IO turtle steps 
each. 

Bur much more is happening 
here. After the hexagon is 
drawn , the turtle turns right 18 
degrees. That's the second line. 
The real magic is in the third 
line, GROW.SIX :SIDE + 3. It 
simply calls itself, like a dog 
chases its tail. If we had typed 
GROW.SIX 10, the first hexagon 
would have sides of length 10, 
then the turtle would turn 18 
degrees, then another hexagon 
would be drawn with sides of 10 
+ 3. This business of larger and 
larger sides can go on indefi­
nitely, so the program has to be 
stopped with < Ctrl >-G or another 
signal that stops program execu­
tion. See Figures 3 and 4 for two 
stop-action photos of this 
animation. 
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color; the o thers o ffer 6. The ex tra 
colo rs that Dr. Logo provides a re ac­
tuall y shades o f the o rig inal 6 . PC 
Logo and Dr. Logo offer 16 back­
ground colo rs, and Waterloo Logo 
offers 15. (Fo r some reason white 
.isn't included in Waterloo Logo.) 

Lists and Mathematics 
Dr. Logo includes six new list pro­
cessing primitives that make pro ­
gramming easier: LOWERCASE, 
UPPERCASE, PI ECE, SHUFFLE, 
SORT, and W H ERE. UPPERCASE 
and LOWE RCASE can change the 
capita li zation o f <1 si ngle letter o r an 
enti re body o f tex t. Using PI ECE, 
you can spec ify and remove a po rti on 
of a li st . SHUF FLE rearranges a li st 
in rando m o rder, and SORT sorts a 
li st qui ckl y. W H ERE returns a num­
ber that ident ifi es the location of an 
item in a list. A clever programmer 
can fi nd ways to carry our these ac­
ti vities in the other versions o f Logo 
but at the expense o f memo ry space 
and execution speed . 

Besides prov iding standa rd math 
functions, Dr. Logo has added pri rni­
tives that return the natural expo nent 
o f the input number, the natura l log­
arithm of the input number, the 
base-10 logarithm o f the input m1111­

ber, the value o f pi , the number o f de­
grees in the input number o f radians, 
and the number o f radians in the in­
put number o f deg rees. 

PC Logo prov ides no ne o f these 
features bur has o ther new ca pa bi Ii ­
ties. Using PC Logo, yo u can change 
the base in which numbers are o ut­
put. If you specify base 2, fo r exa m­
ple, and then type Print 10, PC Logo 
will displ ay ' 1010' on the sc reen , 
which is the number 10 in binary (o r 
base 2) notation . Similarl y, the base 
in which numbers are input can be 
changed. Three primiti ves, LOG ­
AN D, LOGOR, and LOGXOR, re­
turn the bitw ise log ical express io n 

(and , o r, and exclusive o r) of their in­
pu t (bitw ise log ica l exp ress ions are 
expressio ns that manipulate bits). The 
primitive LSH returns the first input , 
logicall y shifted the number of posi­
tio ns spec ifie d by the second input. 

Waterloo Logo doesn' t o ffer any 
unusual mathematics primiti ves. It 
does, however, take a step in the di­
rec tion of clar ity by hav ing one sym­
bo l th at indicates that t wo numbers 
a re to be subt racted and ano ther 
symbol that indicates a nega tive 
number. 

Programming Environment 
Fo r the purposes of thi s a rti cle , " pro ­
gra mming enviro111m:nt" is defi ned as 
eve rything that ma kes using the 1,rn­
guage fas t and easy. T h is includes 
editing features, debugging too ls, and 
work space manage ment primi t ives. 
Logo is no ted fo r its fri end ly pro­
gramming environment . Spec ifi c er­
ro r messages in plain Engli sh and 
easy-to -use ed it ing fun ct ions are pre­
sent in all th ree PC ve rsions. 

The most sig nifi cant programming 
aids in Dr. Logo a re the debugg ing 
procedures, none o f which a re in­
cluded in any of the other packages 
reviewed o r in Apple Logo. T he pro­
cedures a re control led bv three com­
mands: DEBUG, TRACE, and 
WATCH. 

DEBUG sp lits the sc reen . In the 
top hal f yo u can watch a progra m 
being executed . T he bottom ha lf d is­
plays sc ree n o ut put generated by the 
prog ram. 

T RACE displays the name of each 
proced ure as it is call ed and the name 
and va lue o f each var ia ble as it is de­
fined. The proced ure runs without 
inter ru ption. 

WAT C H pri nts to the screen the 
entire procedure as it is running, 
pausing a fte r the executio n o f each 
statement to allow interactio n w ith 
the edi to r. T he user cont ro ls the 
speed at which the proced ures run . 

W hen those features a re com­
bined, they prov ide an ex tremely 

powerful too l for co rrecting errors 
and understanding the constructi41n 
o f a program . Debugging is a co r­
nerstone o f the Logo educationa l phi­
losoph y, which encourages the di s­
covery o f seve ral so lutions to a single 
pro blem. In Logo, prog rams that 
have bugs a re no t "wrong," they si 111­

ply need fi x ing. 
Dr. Logo and Waterloo Logo en­

abl e yo u to add comments to Logo 
lines. Comments, howeve r, are no t as 
criti ca l in Logo, w ith its pla in En­
g li sh, as they are in mo re obscure lan­
guages such as BASIC. In Dr. Logo 
the primitive NOFO RMAT can be 
used to remove a l I co mments from 

Debugging is a cor­
nerstone of the Logo 
educational philosophy. 

the wo rk space, freeing mo re mem­
o ry. Similarly, NOPRI M removes the 
help fil e fro m memo ry. 

Dr. Logo's edi to r is Apple Logo 
compatibl e but al so rakes ad vantage 
o f the PC fun ction keys. Each editing 
fun ctio n can be ca rri ed out either 
w ith a contro l key seq uence (as in 
Apple) o r w ith the ar row o r functi on 
keys o f the PC. Yo u can put <1 single 
procedure o r a ll the procedures in the 
work space in to the edi to r at one 
time. In additio n, there's a special 
feature fo r demystifying error mes­
sages. If the prog ram is stopped by 
an error message, yo u can type EDIT 
and the errant prog ram w i II be 
hauled into the editor, where the cur­
so r w ill be placed automaticall y at 
the line where the erro r occurred . 

T he PC Logo edi tor al so gives you 
the choice o f using cont ro l key com­
binations o r the PC function and ar­
row keys. A ll procedures can be 
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Figure 4: Second stop-action shot of tail recursion with Dr. Logo 

loaded into the work space at one 
time. The search and replace func­
tion is one helpfu l PC Logo feature 
not ava i !able on the other two ver­
sions. 

With all three ve rsions you ca n 
save the procedures and va ri ables 
with one command and save the con­
tents of the graphi cs sc reen with an­
other. However, with Dr. Logo you 
can save onl y the code for a grap hi cs 
rout ing, not the actual picture. Onl y 
with PC Logo's SNA PSHOT co m­
mand can you save evervthing at 

l42 

once (procedures, va ri ables, and the 
contents of the graphi cs and text 
scree ns). 

Waterloo M icrosystems has not at­
tempted to make Waterl oo Logo's ed­
itor Apple Logo compatible. Onl y the 
P function and arrow kevs are used. 
When the program is in the editor 
mode, a message at the top of the 
sc reen reminds yo u of four ed iting 
commands: QU IT, PICK UP, PUT 
DOW N, and INSE RT. Each is as­
signed a functi on key. Wate rl oo 
Logo's editor enables you to highlight 
and selec t several lines at once using 
the < End > key to idenri fy the start 
of what you wish ro move or delete. 

T he < F2 > key is used to pick up de­
leted tex t, and the < F3> key puts it 
down elsewhere. < F4 > is the IN­
SE RT key and is used to open a 
blank line. 

Documentation 
Dr. Logo's doc umentation is superb. 
In a single looselea f binder Digital 
Research has compiled a 97-page 
tu to ri al fu ll of illustration s; a well ­
written, 236-page reference manual 
with 56 color plates taken from the 
screen; five appendices; and an index. 
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You also get a 37-page quick-refer­
ence guide to primitives and editing 
keys. 

PC Logo's documentation is also 
well organized, but it doesn't provide 
full-color plates or abbreviated 
guides. The documentation is com­
posed of a well-written, 207-page tu­

torial in a looseleaf binder and a 158­
page reference manual. Both are 
loaded wi th drawings and examples. 

Waterloo Logo has a quick-refer­
ence fo lding-card guide to primitives 
and a limited tutorial and reference 
manual. The manual is correctly de­
scribed in its own pages as "written 
.for people who already have pro­
gramming experience using a high­
level language." It is spiral bound and 
contains 101 pages printed on trans­
lucent paper. 

Special Features 
All three packages include methods 
for printing text and graphics. To 
control the PC's sound, Dr. Logo and 
Waterloo Logo provide a simple com­
mand that generates a musical note 
and controls its duration and pitch. 
Dr. Logo contains several new com­
mands that make life easier for pro­
grammers. For example, the FKEY 
command reprograms the function 
keys. 

PC Logo is the only Logo vers ion 
that provides for setting up and ac­
cessing data fi les on disk. This is a 
powerful programming feature, es­
pecially when memory space is lim­
ited. Using a combination of features 
(STANDARD.OUTPUT, OPEN, 
STANDARD.INPUT, and CLOSE), 
you can redirect the output of a pro­
cedure from the screen to the disk. 
Those features would be perfect for 
my sai lboat racing program. In addi­
tion to generati ng scores from hand­
icaps, tables, and timed results, PC 
Logo could add them automatica lly 
each week and store them in a file 
that contains only those results. 

PC Logo is the onl y version that 
comes with a utilities disk. The disk 
contains more than 20 files, including 

programs such as BIZGRAPH, 
which draws bar and pie charts. 
Some of the files perform useful 
tasks, whi le others provide examples 
of programming ideas that you might 
want to expand upon or study. 

When choosing a version of Logo, 
consider the hardware limitations. If 
you have only 64K, your choice is al­
ready made; PC Logo is the only ver-

PC Logo is the only 
version that comes 
with a utilities disk . 

sion you can run. If you have 128K of 
memory, either PC Logo or Waterloo 
Logo can be used. The turtle graph­
ics are more fun with Waterloo 
Logo's PAINT, CIRCLE, and ARC 
commands. However, the PC Logo 
turtle graphics are the equal of Apple 
Logo's, and the rest of the package is 
more versati le than Waterloo Logo. I 
would choose PC Logo for its better 
documentation and uti lities and its 
ability to direct the output of pro­
cedures directly to disk. 

If you have 192K or more of mem­
ory, you have a tough choice between 
the disk file features of PC Logo and 
the overall programming environ­
ment provided by Dr. Logo. The lat­
ter has a definite edge with its turtle 
graphics, list processing, editing, and 
debugging features. Sometimes it's a 
small edge, as with the "turtletext" 
graphics feat ure. At other times fea­
tures such as Dr. Logo's sophisticated 
debugging tools give the program an 
impressive l ~ad . The only significant 
feature Dr. Logo lacks is PC Logo's 
abi lity to handle disk fi les from pro­
cedure outputs. 

All three of the packages offer 
good implementations of Logo, and 
Dr. Logo and PC Logo represent sig­

nificant steps forward for Logo on 
the microcomputer. It is no longer 
necessary to have children as an ex­
cuse to en joy this flexible and power­
ful language. :; 

Greg Stone is director of community 
relations at Southeastern Massachu­
setts University. He has taught Logo 
to both children and adults. 

Dr. Logo 

Digital Research, Inc. 

P.O. Box 579 
Pacific Grove, CA 93950 
8001227-1617 ext. 400, 

8001772-3545 ext. 400 in Califor­
nia, 4081649-3896 

List price: $149.95 
Requirements: 192K, one disk drive, 

color graphics board 

PC Logo 
Harvard Associates, Inc. 
260 Beacon St. 
Somerville, MA 02143 
6171492-2999 
List price: $199.95 
Requirements: 64K, one disk drive, 

color graphics board 

Waterloo Logo 
Waterloo Microsystems Inc. 
175 Columbia St. W 
Waterloo, Ontario 
N2L 3B6 Canada 
5191884-3141 
List price: $125 
Requirements: 128K, one disk drive, 

color graphics board 
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S.A.T computer course. 

THE BRAIN POWER BEHIND IT 

Owlcat was conceived by top educa­

tors. Developed by expert communi­

cators. And tested by students. 

Nothing else is anything like 

Owlcat. 


COMPLETE, YET 
COMPLETELY FLEXIBLE 

The 60-hour course is made 
up of four programs, each 

L.__
with an accompanying man­
ual. And every program has three lev­
els of difficulty Which means students 
can push themselves just as far as they 
want to go. 

S.A. T. Verbal - includes 2 
vocabulary discs, 1 sentence 
completion disc and 1 reading 
comprehension/analogies disc. 

S.A.I Math - consists of 2 discs 
for algebra and 1 for geometry. 

Test of Standard Written 
English 
P.S.A.I Diagnostic Pre-Test 

The Owlcat S.A.T programs can also 
be purchased as a 15-hour course for 
students with limi ted time to study 
(Check price listing on this page.) 

IT'S LIKE PLAY - THAT WORKS! 

Even the very reluctant student 
enjoys boning up with Owlcat. The 
language is contemporary The sound 
effects stimulating. The graphics fresh 
and exciting. What's more, there's a 
buddy study. so students can practice 
with a friend if they like. In fact, it's 
sometimes hard to believe that some­
thing thats so easy is such an excep­
tional learning tool. Except for the 
results. 

l_ 


INTRODUCING THE OWLCAT S.A.T. PREPARATORY COURSE. 

Now the most effective way to pre­ Owlcat teaches students to follow 
pare for the S.A.Ts is the easiest, too. instructions. It familiarizes them with 
Because now theres the new Owlcat the kinds of questions they'll face on 

the S.A.Ts. And it helps diagnose and 
strengthen areas of weakness by 
reviewing and correcting wrong 
answers at the end of every section. 

Thats not all, either. The verbal discs 
include an Owlcat Dictionary for 
instant definitions. And all the 
discs have special "cheers" mes­
sages to provide encourage­
ment. Plus a unique audio-visual 
clock that trains students to work 
within tight time restrictions­

_;;;__.......J!:i.liii~ili:iili~L--...;.;;.---.....J just as they wi ll on the actual 
exams. 

No wonder the Owlcat S.A.T Pre ­
paratory Course makes for a more 
relaxed, confident and knowledge­
able S.A.T-taker. Which, of course, is 
what makes for a nice, high score. 

PRICE LISTING 

S.A.T 15-hour course 
4 discs and 1 manual ....... S89. 95 

S.A.T 60-hour course 
9 discs and 4 manuals .... S249.95 

PS.A.T Diagnostic Pre-Test . .. S19.95 

Availab le for IBM® PC, Apple,® and 
Commodore 64.™ 

In color or monochrome. 

To order or lea rn more about the 
Owlcat S.A.T Preparatory Course, dial 
800-227-1617 ext. 400 (in California, 
800-772-3545 ext. 400) toll-free. 

Whether you're getting ready to take 
the S.A.Ts yourself- or care about 
someone who is - it cou ld be the 
wisest move you'll ever make. 

•c 1984. DIGITAL RESEARCH. INC. 
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'IO Help die Oter~eve;Bandledie Ov~ 
· . . ~ ~ 

Ifyou're tired of having your answerS'·questiffnettor 
waiting to have your qeestions answ.ered, h@re's onZline 
support for you, an~ your lBMtt.t PC., {.rom the same~ . 
communicati<ms pr.ofessionalS:who p.rovidt; busii;1ess 
informatfon servi~ lo cfver ol'le ''fourth ·G>frhe 
FORTUNE 500 eompanies. '" '~ ·~ 

CompuServe has n:mre .of the services .and~specific 
information th~J you need. F0r state of the ~ . 
communicati0ns, you get InfoPlex™, the easy to.use 
electronic m~ seMce; -and E,.CQM™ ta link your f C , 

~~....::.:~~~~ to the U.S. 'Postal Service for quick, inexpensive 
hard copy ~livery: For in"depth ijnan;0ia1 da:ta, .'..' 
there's Val,ue Liae, Standaid a,:io P~r~s~ :ancI . 

u.p-to-the:minute qeot.es plus etirr.ent 1m , histprical Uifo11mati . n ~ ~ ..; . 
ove 50,000 companies and 'issues. Site-Potential t.i is a d~og~phk . 
database· that gives detailed ceasus :information and tsaies J*>'lerl&1 
projections for any area of the 001,mtry you oooose. 

The Executive News Service brings you tlie impressiYe iesour.ce$ 
of the Associated Press wire services along with a unique clipping 
capability that autom tically selects articles on topks of your diofoe . 

:o: and stores them for your own "tile:' 
There are professional fonuns, bulletin beards, the Official ~rlihe . 

,,. Guid~ Elect,roni~ Editi0n, f,1,11 opi-lifl.eJ rav.el ageng, a;nd ti§.;tjlQ-gs.9f 
ai~rt delays. "" · . . . ,: " . 

Attd the new CompuServe sbftWare especialiy for the IBM PC . 
makes dits the simplest, most t4me efficient on-liae seivice:evet fo 
the busy exemti e. 

So, decide now to inqpire abo~t CornP.uServe~s&ecutiye . 
Information Service, It make every other decision a lot easier. /·To get your Compusetve Execu.tive ln ormation " .· · · · 

"' Service Inquiryi Kit, ceptact or call: '"p 

http:ti�.;tjlQ-gs.9f
http:opi-lifl.eJrav.el
http:iesour.ce
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Introducing theTI855 microprinter.

No other printer says better 


so many ways. 

Feature for feature, no other microprinter Hardware Compatible. The TI 855 More Productivity Than Any Other 
can match the versatility, compatibility, microprinter is compatible with all major Microprinter. The 855 offers both fric­
reliability and productivity of the PC hardware. And it provides both serial tion and tractor paper feed, to handle all 
OMNI 800' Model 855 microprinter. RS232C subset and "Centronics-type" types of word and data processing applica­
Heres why. parallel as standard interfaces. tions. A quick-change snap-in cartridge 
Two Printers In One. With the Tl 855 Software Compatible. The TI 855 uses ribbon. Raster and mosaic graphics. And 
you get the speed of dot matrix draft industry standard escape sequences for intelligent printing which maximizes doc­
copy. Plus the precise clarity of the most compatibility with virtually all third-party ument throughput - regardless of format. 
advanced matrix technology for letter­ software. And for those with proprietary Get the printer that makes for better 
quality print. Its two printers in one - at software needs, a model is available with information systems. For more information 
one low price. ANSI standard escape sequences. visit your nearest TI aut..1i.orized dealer or 
A Great Family Name. Texas Instru­ Tough Font Modules For Quick Char· write Texas Instruments Incorporated, P.O. 
ments is known for providing the world acter Change. Three font modules can Box 402430, Dept. DPF- 083P7 • 
with the industry standard for printers - be inserted into the front of the printer at Dallas, TX 75240. Or call Ji 
the Tl 810. Tl builds the same reliability one time, and are accessed individually. toll-free: 1-800-527-3500. 
into every 800 series microprinter. Both Each contains both draft- and letter­
the 855 and the data processing Model quality character sets.-They're easier to TEXAS 
850 are part of the expanding Tl line of use, more reliable and more durable than 
high-performance, low-cost microprinters. traditional metal or plastic daisy wheels. INSTRUMENTS 

Creating useful products 
Copyright C 1983 Texas Instruments · Trademark of Texas Instruments and services for you. z91JBO-R1 
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JOIN PC NETWORK AND 
RECEIVE OUR GIANT 
WHOLESALE CATALOG 
FEATURING NEARLY 400 
PAGES OF SOFTWARE AND 
HARDWARE PRODUCTS AT 
UP TO 60°/o SAVINGS OVER 
THE RETAIL PRICE! 

PC NETWORK Members come back to buy 
PC NETWORK Members join America's Number 1 Computer 
Buying Service because they recognize a great value. So it makes 
sense that sometimes our value-wise customers may check 
another source before making their purchases. And it makes 
sense that they come back to PC NETWORK to buy-at just 8% 
over the wholesale price plus shipping. 

We know of no "discount" house, computer store, retail shop or 
direct mail outlet that can beat our consistently low prices or 
match our tremendous selection of products! 

We Invite You To. Compare 
Shop around. Then add up the transportation costs and time 
spent on the phone or traveling from store to store. Or remember 
frustration you may have experienced asking an untrained 
order-taker or sales clerk about compatibility, language require­
ments, memory capacity, price comparisons ... 

Or call us first. Our trained personnel will gladly answer all your 
questions and quote you the best prices on the largest selection of 
computer software and hardware in the nation! And when you 
buy, it's all delivered right to your doorstep-quickly! 

CALL 1-800-621-S-A-V-E 
In Illinois Call (312) 372-4488 


\ Your Membership Validation Number: W349 

You can validate your membership number and . 1f 

you wish, place your first money-saving order over 
the phone by using your VISA. MASTERCARD or 
AMERICAN EXPRESS Our knowledgeable ser- t J 

J vice consultants are on duty Mon-Fn 8 AM to 7 PM ...., 
Sat 9 AM to 5 PM CST ~ 

PC NETWORK '-. ~ 
180 North Michigan Avenue ,., 
Chicago, Illinois 60601'
 

Call now . .. Join the PC NETWORK and start saving today! 


Join PC NETWORK for as low as $8 for one 
year (or $15 for two years) to receive your Giant 
Wholesale Catalog and nine other exclusive, 
money-saving benefits: 
• Real Buying Clout 
• Fully-insured, Fast Home Delivery 
• Knowledgeable Service Consultants 
• Discount Book Library 
• Optional Business Software Rental Library 
• Optional Game Software Rental library 
•Special Savings Bulletins- "The Printout" 
• Product Satisfaction Guarantee 
• Membership Satisfaction Guarantee 

PLUS: SPECIAL V.l.P. MEMBERSHIP (optional) 

Our Members depend upon the high quality of 
PC NETWORK's Software Rental Libraries­
and they appreciate the fast home delivery! 
Many Members have taken advantage of the savings and 
convenience our Software Rental Libraries have to offer. They 
know we have the latest versions of all the most important 
software titles, and that their orders will be shipped promptlyl 
Maybe that's why so many folks have switched to the PC 
NETWORK for their software needs. 

The nation's largest corporations depend on 
PC NETWORK 
Our corporate roster includes some of the nation's largest 
financial , industrial and professional concerns. Their buyers know 
that purchasing or renting from PC NETWORK saves them time, 
money and trouble. They also count on us for product evaluation. 
professional consultation and the broadest spectrum of products 
and brands around. Call and ask about our Major Corporatior 
Membership Program, and feel free to inquire which companie~ 
have already joinedl 

Copyright c 1983. PC NETWORK INC. 
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MEMBERSHIP APPLICATION & 

INSTANT ORDER FORM 
You must be a Member to order merchandise, but 
you need not order merchandise to become a 
member. 
YES! Please enroll me as a member in the PC NETWORK™ and rush my 

catalog featuring thousands of compu1er products. all at just 8% above DEALER 
WHOLESALE PRICES: I will also periodically receive "THE PRINTOUT'. a special 
up-date 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 1s guaranteed. 

Please check (..,..) all boxes that apply: 

Basic Membership 
0 One-year membership !or SS 
0 Two-year membership for S15 (SAVE S1) 
D Business Software Rental Library !or S30 add'!. per year - members only 

D Games Software Rental Library for S10 add'!. per year- members only 

Special V.1.P. Membership 
D One-year membership for S15 
0 Two-year membership for $25 (SAVE $5) 
D BOTH Business and Game Software Rental Libraries for S35 add'!. per 

year-V.1.P. members only 

I am already a member of PC NETWORK, and would like to order 
merchandise ONLY. My Membership number is:------ ­

INSTANT ORDER FORM 
PC NETWORK offers integrated. completely assembled systems by dozens ol 
manufacturers. warranted and fully serviceable in your area. Please call for 
configurations. prices and configuration codes . Then indicate your choices by 
filling in the quantity. code and price in the spaces provided below adjacent to 
the respective manufacturer(s). The following is a panial list of the system 
manufacturers available : 

Qty . Manufacturer Code 
Wholesale 

Price 
Sh ipping & 
Hind/Ing 

IBM PC # ____ s ($ 

Eagle ii s (S 

Columbia # ____ s (S 

Ofher: #---- s (S 

UJ 
a: 
UJ 

J: • Complete this section to order merchandise featured in this month's PC 
:J 'NETWORK SPECIALS at left: 
O WholeHle Shipping & 
LL. Oty. Description Price Handling 

s (S 

s (S 

s IS 
s IS 
s ($ 

See other side of order form for more products 

Be sure to add and TvfAL all shipping and handling charges. 


Approprlale Membership Fee (11 applicable) : 

Total For Mcrchand1se/sh1pp1ng and handling. (BOTH SIOES1· 

6°.o Adm1n1s1ra11ve Fee· 349 
Residents ol IL Add Apphcable 

Sales Tax For Your County. 

CREDIT CARD ORDERS ADD 3'.. 

TOTAL: $ ________ 

Please provldethe following lnlormation In insure compatibility with your 
system (check all boxes that apply) : 

0 IBM PC (be sure 10 1nchca1e verst0n of PC below) 

0 64K Syslem board 0 256K System Board D XT 
OOther:__________________________ 

D Number of drives: D Amount ol memory: ________ 

D Monochrome or 0 Color mon1t0f !check one) 


0 Bill my credit card : 0 VISA D MaslerCard 0 Amencan Express 


Exp. Date _______ 
Accounl Number: mo. year 

CJ Check or money order enclosed for s____ 
Name-------------------------- ­

Address ____________________ Ap1 •--- ­

C•fy------------- ------------- ­
Sta1e ____________ _ z,P------------ ­

Telephonet--l------------- ­

Signature_.,..______~---~~-~-----------
(Signalure required 10 vatidale membership) 

Complete order form - please pr1n1-1hen fold at arrows. 
seal w11h tape or staple and mail 1oday 

Copyrighl ~1984 PC NETWORK INC. 



NETWORK 

Please indicate your selections by writing the 

quantity you desire in the box next to the item descriptions. 

GAMES & EDUCATIONAL SOFTWARE 
Please add S1 shipping and handling lor each lltle ordered from below. 

Qty. 
_
 
_ 

_ 


_ 

_ 
_ 

_ 

_ 

_ 

_ 

_ 

_ 


Qty 

, lnfocom Zork I 
lnfocom Zorlf II 
lnfocom Zorlf Ill 

lnfocom Deactlme 

lnfocom Witness 

Lightening Mastertype 


Mlcro1ott Flight Simulator 

Orlon JBird 
Orlon PCMan 
Sierra On-Line Frogger 
S6err• On·Llne Crosshre 
SUb !ogle Ntght M1sS1on Pinball 

Wholesale Qty. Price 
$23.00' _ 


23.00' _ 

23.00' _ 


_ 
_ 

29.oo· 
29.00' _ 
29.00 ' _ 
29.00' _ 
22.00 ' _ 
21 .00' _ 
21 .00' _ 

_18.00 ' 
24 .00' 

Spinn1ker Alphabet Zoo 
Splnneker Della Drawing 
Spinnaker FaceMalfer 
Spinnaker Hey Dtddle Diddle 
Spinnaker Kinder Comp 
Splnn1ker Rhymes & Riddles 
Spinnaker Snooper Troops II J 
Splnntkar Snooper Troops #2 
Spinnaker Story Machine 
Spinnaker Mos t Amazing Thing 
CBS Mas1ermg me SA r 
CBS Goren ·Bndge MaCJe Easy 

BUSINESS SOFTWARE 

Please add S2 .SO shipping and handling tor Heh title ordered lrom below. 


Wholesale 
Price 
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PC 
Buy Hardware And 


Software at Wholesale, 

And Save On 


Software Rentals ... 

Save hundreds of dollars when you buy DIRECT from 
America's Number 1 Computer Buying Service at just 8% 
above DEALER WHOLESALE PRICES, plus shipping. 

Members receive PC NETWORK's Giant Catalog featuring 
thousands of products and the lowest prices on the widest 
selection of computer software and hardware in the nation! 

RENT BEFORE YOU BUY-Members are eligible to join 
PC NETWORK's Business and Game Software Rental 
Libraries for a much smaller fee than other software rental 
services. And PC NETWORK's rental charges are far less­
just 20%-25% of the Member WHOLESALE PRICE. 

THIS MONTH'S PC NETWORK SPECIALS: EQUIP­
PING YOUR IBM PC FOR WORD PROCESSING! 

Letter Quality Print~~.~! --w-.o,.. 
Price Price 

Dynax DX 15 s500 s399• 
Manufactured by Brother. 13 CPS. 

auto-load. 10/ 12/ 15 and p.s. typewheel. 

ribbon and print thimble incl. 


Options for Dynax DX 15 

Cut Sheet Feeder 5250 '1 50* 

Tractor Feeder 5 1 20 '80* 

Keyboard-turns printer into 5195 ' 130* 

advanced electronic typewriter 

NEC Spinwriter 3550 51 ,604* 
35 CPS-High Speed IBM Standard ! 

Requires ribbon and print thimble . 


Options for NEC 3550 

Uni-directional Forms Tractor 5133• 

Cut Sheet Feeder '813 


526IBM Printer Cable 

Required for printers above. 


·pc NETWORK Members pay just 8% above the wholesale price. For items above. please add 2% of 

the TOTAL price (wholesale + 8%) for shipping and handling for each item. 


I 


I 


Save on Software 
Retail Wholesale 
Price Price 

Sottword Systems: MultiMate 5499 5280* 
Word processing - Enhanced Wang look-a-like. 

Microsoft: Word 5375 521 9* 
Microsoft: Word with Mouse 5475 5260* 

New generation word processing maximizes 
the IBM PC's capabilities! 

Training Packages for above, 
by ATI: 

575 545* 
How To Use Microsoft: Word 575 545* 
How To Use MultiMate 

·pc NETWORK Members pay just 8% above the wholesale price. Please add $2.50 to EACH item 
above for shipping and handling. 

CALL TOLL-FREE 

orders and ) 

membership 

I 
( only\ 1-800-621 •S-A-V-E 

In Illinois Call (312) 372-4488 



PC 

America's Number 1 Computer 


Buying Service Brings You These 10 

Exclusive, Money-Saving Benefits •.• 


Join PC NETWORK for 
as low as $8 for one 
year (or $15 for two 
years) and receive all 
these exclusive, money­
saving benefits: 

1 REAL aUYING CLOUT - You'll find soft­
• ware and hardware for every application. 

compatible with any system from all manufac­
turers. And it's all just 8% above the PC 
NETWORK'S cost. to cover administrative 
expenses and allow for some profit. 

2 CONVENIENT SHOP-AT-HOME 
•CATALOG-Members receive our cata­

log featuring thousands of computer software, 
hardware and related products. Ordering is as 
easy as picking up your phone or mailing in the 
order form enclosed with each order. And 
remember, any item in the catalog is yours for 
just 8% above the dealer wholesale price, plus 
shipping! You may also access the entire 
catalog from your home system . providing 
you have a modem and terminal progra_m. 
On credit card orders there 1s a 3% service 
charge. 

KNOWLEDGEABLE SERVICE3 •CONSULTANTS-Our qualified coun­
selors are ready to answer any questions you 
may have regarding compatibility , memory, 
language requirements , pricing, and other 
important matters. You'll be certain that your 
purchase is exactly what you need at the best 
possible price. 

FULLY INSURED FAST HOME4 • DELIVERY-The PC NETWORK pays 
all insurance charges for full coverage on all 
shipments. From the moment you place your 
order, our service consultants and shipping 
department work side-by-side to get the mer­
chandise to your doorstep as quickly as possi­
ble. We also act immediately upon your request 
to obtain hard-to-get items and special orders to 
further insure the fastest delivery available! 

5 OPTIONAL BUSINESS SOFTWARE 
•RENTAL LIBRARY-All members are 

e11g1ble to join our Business Software Rental 
Library for just $30 per year in addition to the 
basic membership fee . This entitles you to 
rent business software at just 20%-25,3, of 
PC NETWORK's low prices for a 7-day 
period (plus a 3-day grace period for return 
shipping) . This is an ideal way for you to 
inexpensively test various programs and see 
which best matches your needs. And should 
you decide to buy, 100% of your rental fee 
applies toward the purchase of the rented 
merchandise. 

6 OPTIONAL GAME SOFTWARE RENTAL 
• LIBRARY - All members are eligible to 

join our Game Software Rental Library for $10 
per year in addition to the basic membership 
fee. All the same conditions apply as for the 
Business Software Rental Library (benefit 
five) . See which game you like best before you 
buy, or play each until you 've had enough fun. 

CALL TOLL-FREE 

1-800-621-S-A-V-E 
In Illinois Call (312) 372-4488 

c: 
Your Membership Validation Number: W349 

You can validate your membership 
number and, if you wish , place your 
first money-saving order over the 
phone by using your VISA, MASTER­
CARD or AMERICAN EXPRESS. 
Our knowledgeable service consul­
tants are on duty Mon-Fri B AM to 7 
PM. Sat 9 AM to 5 PM CST. 

~PC NETWORK 
320 West Ohio ' 


!- ]Chicago, llllnols 60610 


Call now . . . Join the PC NETWORK 
and start saving today! 

The following corporations 

and respected institutions 

are already NETWORK 

Members: 


AT&T 

Barclays International 

Bell & Howell 

Borg Warner 

Carpetland U.S.A. 

CENTEL 

Citibank 

Columbia University 

Cornell University 

First Interstate Financial 

GATX Corporation 

General Mills 

Harvard University 

Intel 

Iowa Farm Bureau Insurance 

National Opinion Research Center 

Northwest Industries 

Northwestern University 

Standard Oil of Ohio 

University of Chicago 

University of Illinois 

Veteran's Administration Hospitals 

William Wrigley Corporation 

Yale University 

Zurich American Insurance 


... And thousands of satisfied Consulting 
Firms, Small Businesses, Large Munici­
palities, Government Agencies and Value­
wise Individuals ACROSS THE NATION! 

PC Network's Try-Before-¥ou-Buy 
Software Evaluation Service is the 
Ideal Way to Avoid Costly Errors in 
All Your Software Purchases! 

SPECIAL V.1.P. MEMBERSHIP 

A limited number of PC NETWORK V.l.P. 
Memberships are available at just $15 for 
one year or $25 for two years. 

V.l.P. Members receive additional benefits: 

1. V.1.P. SAVINGS ON SOFTWARE RENTAL 
LIBRARIES-All V.l.P. Members are eligible 
to join our Business AND Game Software 
Rental Libraries for just $35 per year in 
addition to the basic V.l.P. membership fee. 
All the same conditions apply to the V.l.P. 

. Libraries as the Basic Membership Libraries. 

2. EXTENDED V.l.P. RENTAL PRIV­
ILEGES-We've invented the 10-day week 
so V.l.P. Members can enjoy their rented 
merchandise longer ... a full 10 days (plus 
a three-day grace period for return shipping) 
instead of the seven days allowed with our 
8asic Membership Libraries. 

3. ADVANCE COPIES OF "THE PRINTOUT" 
SPECIAL SAVINGS BULLETINS-V.l.P. 
Members are sent our savings newsletters a 
full 10 days before it is mailed to other mem­
bers. This special savings merchandise is avail­
able in limited quantity only and V. I. P. Members 
have first preference . You may save the 
difference in membership costs on your first 
order from a special bulletin! 

7 SPECIAL SAVINGS BULLETINS 
• MAILED DIRECTLY TO YOUR HOME­

Periodically you'll receive "THE PRINTOUT," a 
computer-generated newsletter featuring com­
puter software and hardware that PC NET­
WORK was able to purchase at tremendous 
savings. As a Member, these savings on 
select, limited-quantity merchandise are pas­
sed right along to you! 

8 NEW: DISCOUNT COMPUTER BOOK 
oLIBRARY-Now you can purchase com­

puter-related books at up to 50% savings from 
our huge inventory of informative and enter­
taining titles-probably many more than you'd 
find at your library , book or computer store. 

MEMBERSHIP SATISFACTION9 • GUARANTEE-If for any reason you are 
not satisfied with our low prices, fast home 
delivery and other exclusive services, notify us 
within 30 days of your membership validation 
to receive a 100% money-back refund. This 
refund is yours regardless of whether or not 
you made any purchases or received any 
benefits as a PC NETWORK Member. 

10 PRODUCT SATISFACTION 
.GUARANTEE-If for any reason you 

are not completely satisfied with any hardware 
yo11. purchase as a member, return it to us 
within 15 days for a 1CIO"k money-back re­
fund. 

All items subject to availability. prices subject to 
change without notice. 

Copyright t 1964, PC NETWORK INC. 

Circle 460 on reader service card 



You Be TheJudge 


Nobody knows software like you do. Software is a solution For $15 you can judge for yom:self. If you already own an 
to a problem, and nobody knows your business pr<;>blems better IBM PC, XT or compatible., or €an get your hands on one, clip the 
than you. coupon below and we'll send an evaluation package right out. 

Nowhere is this more important than in choosing an information This is a full evaluation system (not a canrred demo) complete with 
management tool. Data doesn't become information until you sample data, and a handbook co guide you through. The Handbook 
put it to work. If YOU can get YOUR information out of it even includes Sample Applications to show you the power of 
easily, quickly, and in a way you can understand, then that's the OMNIFILE™ applied to a wide variety ofbusiness problems. And 
package to buy. the programs are fully copyable, so you can give copies to your 

associates for their thoughts. 
OMNIFILETM might be just what you're looking for. It refines the 
raw power of data base management into a logical, easy to use The best person to evaluate software is you, doing w:hat you need 
system. From medical records abstracting, legal case docketing, done, at your own pace, in surroundings in which you are com­
and appointment scheduling, co construction job costing, pro­ fortable. The full-function OMNIFILEni eval1:1ation package 
fessional time management, cusmmer files and mailing lists, gives you that opportunity. 
OMNIFILEni makes it Get the best software 
easy to get the information advice available. Your 
you need, when and how own. Clip the coupon be­

Please send my OMNIFILE"' demonscracion package, including program disks, sample you need it. low, or call us for your 
daca disk. and Demonscracion Handbook, all for jusc S 15.00 plus $2.00 postage & nearest dealer. handling (New York Scace residents add 7% sales cax). 

My Name __________ Company Name---------

Addrc~-----------------------~ 
Cicy _______ scace Zip ___ Phone ( 

Send C.O.D. 0 Charge my credic card 0 Visa 0 MascerCard 

Acct. #---------------Expiration Oat,.____ 

Sigoatur-e as it appear.; on card----------------,-­
The make/model of my compucer j.______________.._._. 

IMPORTANT: Your IBM PC, XT or MS-DOS compatible computer must havti a 
minimum of 128K of memory ( 192K with DOS 2.0), one double-sided doubl~~ 
disk drive (320K), and one ocher drive (floppy or bard). 



: Review: Word Processing 

PIE ala PC 
PIE: Writer demands intelligence and provides 
versatile word processing in return. 

Janis L. Maguire 

Compared to other word processing 
programs for the PC, PIE: Writer 
stands out as a strange mix of old 
and new. The program has been out 
on the Apple and other CP/M sys­
tems for some time now. While most 
word processors tend toward what­
you-see-is-what-you-get, PIE: Writer 
goes the other way. It is a line­
oriented text editor requiring a sepa­
rate formatting routine to view or 
print documents as they will actually 
appear. Once you get used to the 
editing/formatting dichotomy, Pl E: 
Writer's extensive features allow you 
t_o create a wide range of documents. 
Add the abil it y to integrate The 
Speller spelling checker with the pro­
gram, and you have a powerful word 
processing system. 

Starting Up 
PIE: Writer must be configured to the 
specific hardware on which it's going 
to run , including such variables as 
the amount of memory, the type of 
monitor, and the DOS level. If you 
have several configurations available, 
you have to make a separate disk fo r 
each setup. If you also bought The 
Speller, now's the time to integrate it 
with PIE: Writer. The configuration 
process is made easy with the help of 
English prompts and menus. 
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Six choices are offered on the sys­
tem menu. The first is the tex t editor, 
which enables you to input and revise 
fi les. The second choice is the format­
ter or text processor, which allows a 
text file to be viewed on the screen 
as it will print out. The next two 
choices allow configuring for specific 
printers and a default format for vari­
ables such as line length, tab settings, 

Once you get used to 
the editing/formatting 
dichotomy, PIE: 
Writer's extensive 
features allow you to 
create a wide range of 
documents. 

and page length. If you add The 
Speller to the disk it will be the nex t 
menu choice. The last choice lets you 
exit back to DOS. 

When the text editor is selected, 
you can name a document to work 
on, or you can choose from a display 
of the disk directory. Once you enter 
a document, the bottom of the screen 
displays the cursor position and the 
document name. T hree entry modes 
are provided for input. The Manual 

mode performs like a t ypewriter; a 
carriage return has to be typed at the 
end of each line. PPWrap is PI E: 
Writer's automatic wrap mode, in 
which a word that won't fit at the 
end of the line wraps to the next line. 
The Indent mode automatica ll y in­
dents tex t to the point you tab at the 
beginning of a paragraph. Words 
can' t be wrapped to the next line in 
this mode, and revisions that affect 
the evenness of the margin must be 
corrected manually, line by line. 

Depending on which mode you' re 
in, the < Tab> and < Backtab> 
keys will either move the cursor to 
tab stops or to the next or previous 
word. The Tab mode can be toggled 
to either option by typing < Esc> ­
W- < Enter> in a11y of the input 
modes. 

The Wrap and M anual modes can 
be toggled back and forth by using 
the < FlO > key. 

Dot Commands 
In addition to entering text you must 
key in all formatting instructions, 
which appear on the input screen as 
"dot commands." Each dot com­
mand, a period plus a two-character 
semi-mnemonic combination, must 
appear on an individual line of the 
display; text cannot follow on _the 
same line. for example, .pp means 
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new paragraph, .sp means a blank 

line, and .ce means centering. Dot 

commands can also specify the num­

ber of lines to be affected ; for exam­

ple, .bf 3 means three boldface 

lines. 


To underline a word, you begin a 
new line with .ul. Type the word you 
want underlined on the next line and 
begin another new line for the word 
at which you want underlining to 
stop. Dot commands provide a high 
degree of control over the final out­
put format of your document. You 
can prevent widows and orphans 
(lines separated from the rest of a 
paragraph during pagination ) and 
vary the number of lines requ ired to 

Figure 1: PIE: Writer keyboard definition 

go on to the nex t page. Text can be 
indented at varying levels by typing 
.in plus a number. For example, the 
first paragraph of an outline might be 
indented five spaces (.in 5 ). T he next 
indent can be specified by typing 
.in + 5. A fi ve-space indent can be 
negated by .in-5 or .in. 

Sound complicated? Remember 
that PIE: Writer had its origi ns on 
multifunction computers that didn't 
have spare keys for extra word pro­
cessing inst ructions. Fortunately, this 
PC version has incorporated the use 
of the function keys to generate auto­
matically some of the dot commands 
and other directions previously in­
voked by using multikey combina­
tions (see Figures I and 2). The 
program provides the option of using 
the original combinations in case 

PC World 

you're already fa miliar with one of 
the CP/M versions. Both < F7> and 
< Ctrl > -K delete a line of tex t and 
store it in memory for later use. Both 
< F8 > and <Ctrl > -0 retrieve the 
line and insert it at the current cursor 
position. 

If you insert text in the middle of 
an existing line, you can type up to 
127 characters before PIE: Writer 
stops you. This situation is easil y cor­
rected by splitting the line with 
< Esc> -< Ctrl > -1. Don't worr y if in ­
serts and deletions make messy line 
endings; the format text processor 
will adjust everything to fit within 
the marg ins, either right justified or 
ragged. 

What You Format Is What 
You Print 
Now comes the true test of your dot 
command skill s. Once the text is in­
put and edited , run it through the 
formatter. At the end of the edit ses­
sion you can bypass the main menu 
and invoke the fo rmatter directly. 
< Esc> -F- < End > brings up options 
to fo rmat to the screen or the printer. 
< Esc > -X- < End > for mats directly to 
screen. Until you're proficient with 
the dot commands, it's best to have 
the formatter output first to the 
screen. You can choose to have the 
formatter pause at the end of each 
screen of tex t or you can let it rush 
through to the end of the fil e. 

Extended Features 
PIE: Writer offers many sophisticated 
functions such as headers and foot­
ers, horizontal scrolling, print queu­
ing, search and replace with wild­
card specifications, and automatic in­
sertion of the current date . Thanks to 
PIE: Writer's vi rtual memory buffer, 
the program provides both split­
screen editing for viewing two docu­
ments simultaneously and alternate­
screen editing for toggling quickly 
between two files. Other commands 
allow you to print out copy with line 
numbers or receive a word count or 
line count on a particular file. 

PIE: Writer's merge features a llow 
you to print envelopes easi ly and 

create standard letters with variables. 
The variable list can be a multifunc­
tion file so that the program can sk ip 
over fields that are not relevant to a 
specific merge task. PIE: Writer also 
has the ability to combine other file s 
with the file currently being pro­
cessed; files can be chained together 
to print out as one long document . 

The Speller 
The most innovative feature of PIE: 
Writer is its integration with The 
Speller. The Speller's documentation 
warns that spelling checkers aren't 
perfect. They can't tell you that he 
should be the or that there should be 
their. But, unlike their human coun­
terparts, spelling checkers don't miss 
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errors if the errors are within their 
capacity to catch. 

The Speller checks all the words in 
your document, throws out dupli­
cates, and compares words against its 
22,000-word stock dictionary or 
against a dictionary you create. This 
process is very fast; my 3700-word 
document (about 13 double-spaced 
pages) took 1 minute 50 seconds to 
compare. 

After complet ing the compare pro­
cess the program asks if you want to 
disp lay a list of suspect (or legitimate) 
words, print a suspect (or valid) list, 
check each word individually, scan 
the words in the context of the docu­
ment, run a user-created dictionar y, 
rev iew your corrections, or exit the 
program. 

PIE.~ Writer provides 
both split-screen edit­
ing and alternate­
screen editing. 

When using check or scan, you are 
further prompted to determine 
whether you want to accept the word 
as is, accept it and add it to a per­
sonal dictionary, replace it with a 
corrected spelling, or postpone ac­
tion. For instance, you might be able 
to verify or correct most of the words 
from the check option in which each 
word is displayed individually. There 
may be a few words on wh ich you 
want to postpone action until you see 
them in context. You can then run 
the scan, and the program will by­
pass all words accepted during the 
check process and display on ly the 
postponed words. The Speller has 
flexible options for viewing suspect 

< Fl > Enters a .pp at the cursor, for a new p;iragraph 

< F2 > .np, or new paragraph without indents or fi ll 

< F3 > .sp, or one blank line 

< F4 > .ce, o r center one line of text 

< FS > .ul , or underlin e one line 

< F6> .bf, or boldfoce one line 

< F7 > < Ctrl > -K, o r delete a line and save it in memory 

< F8 > < Ctrl > -0, o r ret ri eve whatever is in 111 emor r to the screen at cursor 

< F9 > < Ctrl > -H, delete ;1 word 
< FIO > < Esc ><Entcr > , set or reset PPwrap l'vlodc 

n = number of lines; t =string di vided into left, center, ;md right fields ; st r = any 

string of letters and/o r numbers; c = any single character 

Figure 2: PIE: Writer function key definitions 

words and for dispensing with them. 
When you exit the program, you 

have the option of adding the accept/ 
save words to your personal diction­
ary or to a document-spec ific diction­
ary. However, you can't direct some 
words to one dictionary and the oth­
ers to another dictionar y. If any sus­
pect words were changed, the 
program asks if you woukl like the 
file automatically updated . 

The entire process took less than 9 
minutes on my 3700-word fi le on the 
first pass; it took only about S min­
utes after I weeded out most of the 
suspect words. The program prevents 
you from altering its main dictionary, 
but you can put anything you want 
(inc lL1ding misspelled words) into the 
per.sonal dictionary. Mistakes can be 
edited out of the personal dictionary 
using the DOS editing funct ion. 

True Integration 
If you're using PI E: Writer with an 
integrated copy of The Speller, you 
can invoke The Speller during the 
editing process by typing < Esc> ­

S-< End > . The Speller acknowledges 
any PI E: Writer fi le chaining and 
checks all the chained files. When 
you return to the edit mode, any 
spelling corrections already will have 
been incorporated into your docu­
ment fil e. You can also go straight 
from The Speller to the format pro­
cessor. 

The Speller can also be used with 
files generated by other word process­
ing programs as long as they are con­
verted to standard ASCII files. This 
isn't as easy as the integrated configu­
ration, but it still works. If this con­
version routine strips out the original 
format codes, you can use the print 
functi on of The Speller to list errors, 
then search and locate the mistakes 
in the original fil e. 

Pl E: Writer does not emulate a 
dedicated word processor nor does it 
duplicate the ease of use found in 
many new word processing pro­
grams. The program lacks some of 
the more obvious capabilities desir­
able in a word processor, such as 
background printing, hyphenation, 
columnar decimal alignment, or un­
der! in ing spaces or punctuation . 
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Compared with other word process­
ing programs, PIE: Writer's li ne­
or iented approach to text editing is 
cu mbersome. PIE: Writer comes 
from the other ide of the world in 
terms of what-you-see-is-what-you­
get, and for me lea rning it was like 
learning a foreign language. Yet it 
has a long list of versa tile features to 
offer, attested by :I05 editor com­
mands, 49 text for matter commands, 
and 14 communications and auxiliary 
commands. If you have used PIE: 
Writer on other computers, you can 
easil y migrate to the PC and find ad­
ditional capability in terms of mem­
ory, speed, and functions. 

The most important attribute of 
PIE: Writer is its ability to integ rate 
with The Speller. If you're looking fo r 
a spelling checker and you're not 
frightened by lea rning a long list of 
co mmands, Pl E: Writer may be the 
package to pick. ® 

Janis L. Maguire is a consultant at 
Peat, Marwick, Mitchell & Co. and 
has been involved with office auto­
mation for 12 years. 

PIE: Writer 
Hayden Software Co. 
600 Suffolk St. 
Lowell, MA 01853 
6171937-0200 
List price: $199.95, The Speller 

$49.95 
Requirements: 64K, one disk drive 

PC World 
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Brady turns"\Vhat now?" 

Your IBM PC* has arrived. You've opened 

the boxes, read the instructions, and plugged 
in the cords. Now you have a keyboard and 
a monitor. You have a 16 bit microproc­
essor chip, a floppy disk drive, DOS, 
tracks, bytes, and sectors, and 
RAM. You might have a color 
display, a printer, a ribbon cart­
ridge, a color graphics car~, and 
pixels by the score. You nught have 
a joystick, a modem card and boxes of 
manuals. It speaks a foreign language­
probably BASIC. You have it. Now what 
do you do with it? 

It's the same situation as having your 
new car delivered in parts. It isn't much 
use to you unless you can sit down, start it 
up, and go somewhere. 

The Brady Co. has the answer to WHAT 
NOW?-no matter what you need! Brady 
has everything to make the machinery 
perform as promised and beyond your 
expectations with books, games, and soft­
ware. Better yet, there's much, much more 
to come! The list of titles is growing as 
rapidly as the industry and as quickly as 
your curiosity. 

Whether you use your IBM PC*or PCjr* 
for business, home management, education, 
or pleasure, Brady is the company to turn 
to when you don't know where to tmn. So 
when you are baffled by your PC, Brady 
has the answers to turn "What Now?" into 
an excited "What's Next?" 

IBM PC&XT OWNER'S MANUAL:· 

A PRACTICAL GUIDE TO 


OPERATIONS 

by Barbara Lee Chertok, Dov Rosenfeld, 

James Stone 
For the beginner who wants to learn how to 

use the IBM PC as quickly and easily as 
possible, this clear, concise ~utorial .is 
indispensable. The manual 1s practical 
enough to include examples to get the 

user up and running on the IBM PC 
in a minimum amount of time. This 
new guide to operations turns a 
novice into a skilled user without 
any attempt at programming 
instruction. 
1983/ 128pp/paper/ ISBN 0-89303-531-9/ D 5319-1/ 
$14.95 

ADVANCED BASIC AND 
BEYOND FOR THE IBM PC 

By Larry Joel Goldstein 
A complete guide to the advanced 

skills of BASIC progranuning, it 
includes complete coverage of files, 
graphics, event trapping, machine 
language, and subroutines. This self­
study book offers a second course on 

BASIC programming for the IBM PC. 
It includes many ready-to-use programs 
and exercise sets complete with 
questions and answers. It's a must for 
the IBM PC programmer. 
1983/400pp/ paper/ ISBN 0-89303 -0/ 03030-6/ $19.95 

WORDSTAR FOR THE IBM PC 
by Edwin Meyer & Molly Oldfield 
Now, the incredible Wordstar can be 

mastered with this step-by-step journey 
through its many features. From learning 
the fundamentals to managing more 
complicated commands, this book 

explains it all in an easily under­
stood style that won't lose the 
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beginner or bore the more advanced user. 
1984/ ISBN 0-89303-956-1/$17.95 

THE GRAPHICS GENERATOR: 

BUSINESS AND TECHNICAL 


APPLICATIONS FOR THE IBM 

PERSONAL COMPUTER, 


VERSION 1.06 

by Larry Joel Goldstein 

This is the first IBM software graphics 
for business to access both VisicalcTM and 
Supercale™. It transforms spreadsheets 
into full-color graphics using the IBM 
PC. This specialty software wi ll give 
you the power to more easily 
visualize and analyze impor­
tant data. Since you can use it 
with a variety of printers and 
plotters, this is an ideal way to 
organize yow- inf01mation into a 
visually pleasing and w1derstand­
able form. 
1983/ 2 diskettes with documentation 
ISBN 0-89303-266-2/ 02662-7/ $95.00 

DARIUS IV 
Diversion Games Division 

Afast-paced skill and action game where 
reflexes and common sense are tested 
every second of play. Darius IV offers all 
the challenges of an arcade space gan1e. 
The player must avoid air mine fields, 
cannons, and deadly "air snakes" while 
locating one of 15 possible landing sites 
on the planet of Darius IV. Treasme is 
the goal and escape is the final achieve­
ment until all 15 areas are conquered. 
ISBN-0-89303 -398-7/ $29.95 

LASERCYCLE 
Cornerstone Computer Company 

In yom Lasercycle, you suddenly 
smge forward into the center of the 
first arena. Walls of destructive 
energy confine you to the racing 
circuit. A deadly attack sphere 
blazes toward yom cycle. To 
survive, you must destroy it 
quickly, before it destroys you! 

Lasercycle requires rapid 
acceleration and extraordinary 
steering in racing from arena to 
arena. You must conserve your 
energy reserves and absorb Power 

*IBM PC and IBM PCjr are registered trade· 
marks of the International Business Machines 
Corporation. 

Pods when you can. Yow- acceleration boosters 
lightning speed and yow- cunning maneuvers 
w1ll save you for the next race to survive. 
ISBN 0-89303 -6 19-6/ $29.95. 

NOMINATION 
ICCS 

One to five players run against the actual 
candidates for the 1984 Democratic or 

Republican nomination in 20 state 
p1imaries over five months. Take a 
stand on the issues, toss yow· hat in 
the ring, and make yow· dreams 
come true. 

Run as a conservative, a 
liberal, or sit squarely on 
the fence. Grant interviews 
to the press, distribute cam­

paign funds, and issue posi­
tion papers on such sensitive 
issues as welfare, the nuclear 

freeze and passage of the ERA 
Strategy is the secret to winning 
the coveted NOrvilNATION. 

ISBN 0 -89393-699-4 / $29.95 

JOURNEY TO THE STARS 
Micro TwTl-Ons 

Without leaving your hemisphere or 
Earth's atmosphere, it is now possible to 
tow· the galaxy. Jow11ey to the Stars 
telescopes the screen of your PC into 
the celestial sphere. It introduces you 
to the stars by their size, distance, color, 
temperature, and spectral analysis and 
to the wonder of the constellations. With 
this astronomical piece of software, you 
can play "Find that Star;_' "Name that 
Constellation;' and venture into the 
unknown with "The Sky's the Limit:' 

ISBN 0 -89303-586-6/ $39.95 

Books and games for the IBM 
PC* and PCjr* from The Brady Co. 
are available at Computerlands, IBM 
Product Centers, Sears Computer 
Centers, Entre Computer Centers, 
B. Dalton Booksellers, Waldens, 

Crown Books and other fine book­
stores and computer dealers 

nationwide. Orcall 800-638-0220, 
toll-free for inforn1ation. The Brady

Co. , a Prentice-Hall Company, is 
located in Bowie, Maryland 20715. 

IBRADY° 
The PC Specific Library 
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Powerbase 

for the powerhouse 


At last: a completely new relational 
data base management system that 
fully utilizes and enhances the powerof 
the best micro on the market today. 
And makes it available to those whose 
expertise is business, not computers. 

We call it POWERBASE.™ Software 
clever enough to meet your informa­
tion needs, easy enough to be 
mastered in half an hour. No fancy 
programming. No unnecessary com­
puter jargon. You simply paint your 
screens and define the information you 
need. PowerBase does the rest. 
Pleasurably. 

POWEllBASE and DATAZOOM are trademarks of G.M.S. Systems. ·Inc. 

PowerBase introduces DATAZOOM™ 
and the exclusive Zoom Key which, at 
the touch of your fingertip, explodes 
data to deeper and deeper levels of 
revealing detail. Other features include 
ultra-fast b-tree access, multiple files, 
powerful editing and table look-up 
functions, flexible report writer, the ability 
to search, sort, and scan other files ... 
and many more. 

Master data without having to master 
computers. The power of the micro 
is now fully yours with PowerBase. the 
new breed of software that makes 
data management basically simple. 

Circle 218 on reader service card 

pawer-~oo!! 

Call or write for 
our free informative 
brochure. 

<ID 

gms®~®~®[]i]i)®inc. 

12 W. 37th Street N.Y.. N.Y.10018 

(212) 947-3590 


Dealer inquiries invited. 
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your fingerprint. 
For virtua!Jv limitless Jpplica­

rion in a sysrem· rhar w ill grmv 
just as far and just as fast as \O U 

lo, ask for CDl/100, w herever 
you buy your so ftware. Because 
personal pm.ver has never been 
this simple. 

Exceptional New Software Concept 
• Everyone's Fili ng ysrem 
• English-like Inqui n· Language 
• D1·namic 1\l enu ·1·srem 
• ln.regrared Help 1°·earures 
•Relational Dara 1'vlanage rnern 
• Enhanced Bas ic Compiler 
• Dictionary Suppon ed Data Base 
• Work Flow Manager 

CDI 
lnc fooMCDl lnfonn.nion 'Y" " n"' 
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INCREASE YOUR PERSONAL POWER.™ 
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IF YOURIBM XT EVER 

FORGETS 


THE MIRROKCARD 

WILL REMEMBER. 


A new Idea based on proven technol- internal or external IBM Hard Disk on a The best data insurance you can buy. 
ogy. Now there's a new and economical standard video cassette in approximately At $495, plus your low-cost VCR (pur­
way to back-up your IBM XT or re. The 15 minutes. chased separately), the MIRROR CARD 
MIRROR CARD from CORVUS. Built-in safety. The MIRROR CARD's so- is the simplest and most economical way 

The MIRROR CARD permits the con- phisticated patented features include a to insure thatyourvaluable data will never 
nection of your IBM XT or re to a low- built-in error detection system to insure be lost. 
cost video cassette recorder for storing the accuracy of your stored data. Com- And when you're not using yourVCR to 
up to 73 megabytes of information. plete software is included to save, restore, store data, you can still use it to watch 

The MIRROR CARD uses field-proven verify and archive your information. video tapes. 
technology which was developed in 1980 *ompatible output. The MIRROR For the name of the dealer nearest 
as back-up for CORVUS Winchester disk CARD accommodates formats you contact: CORVUS SYSTEMS, 2100 
systems. It plugs directly into a peripheral for Beta and VHS Video Cassette Corvus Drive, San Jose, California 95124, 
slot of your XT or re. so you :i.. recorders. Connection is by a con­ 1-800-4-CORVUS. 
otme the enti"' content>afyou' Jiii{ .nUoMI patch cmd 

THE NElWORI<ING COMPANY. 

CORVUS. THE NETWORKING COMPANY is a trademark of CORVUS SYSTEMS INC. M IRROR is a registered trademark of CORVUS SYSTEMS INC. and is covered by a U.S. Patent. IBM XT and 
IBM PC are trademarks of International Business Machines. 
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Time Saving Aid is Ideal for Training, Invaluable for Beginners, 
a welcome convenience for the Comprehensive User. Made 

f Sturdy, non-scratchable, non-glare, color matching plastic. Call Toll Free e right commands ...... the right p rice! 

IBM STYLE A* e e • e • e e e • • e e e 
IBM STYLEB** e • • • • • • • • • • 
XA"YPRO* e e e e • 

~ JI+ • • • 

APl!LE®/le • • • • • • • • • 
OSBORNE® • • •*llllSlTl.EA- IBM•l'C/XI'. 

• 
COMPAQ and LEADING EDGE.** lllMmtlBl'llr. C0LVMmA. OIJYEITI. COllOHA. TAVA . IVY. PRONTO. SDJCON VALLEY MICRO. 

NORTBS?M DIMENSION, LOGICAL L-XT and IMP 

1-800-231-5413 

CalUomia 1-800-523-5441 

DEALER INQUIRIES INVITED 
CREATIVE Or Send Order To: 
COMPUTER P.O. Box 85152-MB 134 
PRODUCTS' .. San Diego, CA 92138 

e e We accept VISA, MC, AMEX or checks. 
$1.95 Shipping Fee. 

• 

Apple/Ouickfile·Apple Computer. Inc. IBM-International Business Machines. Osborne-Osborne Computer Corp. 
Kaypro-Non Linear Systems. Wordstar/ Mailmerge·MicroPro International. Visicalc·Visicorp. Supercalc-Sorcim. 
Easywri ter It-Information Unlimited Software. dBase It-Ashton-Tate. Multi plan-Microsoft. 1·2-J.LotusDevelopment 
Corp. Perfect Writer/Perfect Flier/Perfect Cale-Perfect Software. Personal Pearl·Pearlsofl. PieWriter-Hayden 
Software Co. Compaq-Compaq Computer Corp. c CREATIVE COMPUTER PRODUCTS 1983. 

• 
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Run with the best . .. 

• SMC Software Systems 
A Division of Science Management Corporation 
1011 Route 22, Bridgewater, NJ 08807 
In New Jersey (201) 685-9000 • 800-526-3968 
Thoroughbred Software is a trademark of Science Management Corporation. 
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BuildaTimeMachine 

Introducing the first hard disk multi­
function system for the IBM PC 
Now, you can add 10or15 megabytes of 
on-line hard disk storage to your IBM PC 
and get a serial port, a clock/calendar, 
and sockets for as much as 192k of 
additional system RAM. You get all the 
features of the IBM XT-and more-in 
only one expansion slot. It's all possible 
with Falcon Technology's new PC 
eXTender '·M· series hard disk systems. 

Falcon PC eXTender Systems Save 
Both Time and Space 
A PC eXTender system will save you time 
two ways. First, with more on-line 
capacity than 45 floppy disks, you won't 
be changing disks continuously. Second, 
Tim Paterson, the author of the IBM PC's 
operating system and founder of Falcon 
Technology, has developed proprietary 
circuitry that can continuously transfer 
data at the maximum speed of the drive. 
The Falcon system is capable of reading 
one megabyte from the disk in three 
seconds. This is by far the fastest hard 
disk available for the PC. 

The speed improvements you get with 
Falcon will turn your PC into a true time 
saving machine. 

A PC eXTender system also saves you 
space. The disk controller and the added 
functions occupy only one expansion 
slot. 

Plated Media for High Data Density 
Falcon's PC eXTender systems use thin­
film plated media which resist damage 
from contaminants and head crashes 

better than the oxide-coated media used 
in other PC hard disk systems. In 
addition, the disk/head cavity is shock 
mounted to a cast aluminum frame. 

Stretch Your Capabilities, 
Not Your Budget 
With a PC eXTender, you'll be able to 
process more data, faster, and at a lower 
cost than with an IBM XT. 

Prices for Falcon PC eXTender systems 
start at $2,295.00for10MB mounted 
within the IBM chassis. The 15MB drive is 
$2,59~.00. PC eXTender systems are 
also ~vailable in externally mounted 
casea. Systems can be configured with 
one or two Falcon drives. 

For the serious PC user, a Falcon PC 
eXTender may well be the ultimate 
performance-enhancing add-on 
available. 

To find out more about Falcon PC 
eXTender systems for your IBM, 
give us a call: 
(206) 251-8282 
Dealer inquiries are invited. 

IBM is a registered trademark of the International Falcon Technology, Inc. 
Business Machines Corporation. 

6644 South 196th Street, Suite T-101 
Kent, WA 98032 Iilll~l!H!Jlll 
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Burton L. A/person 

The marriage between screen orientation (what-yo11-see­
is-what-you-get) and complex formatting is still a little 
rocky in today's word processors, but Microsoft's new 
word processing program, Microsoft Word, has managed 
to integrate these frequently conflicting features. Word's 
flexible formatting capabilities allow you to store one or 
more style sheets with every document you create. This 
article guides you through the elemental functions and 
hierarchies of Word and shows you how to set 11p sample 
style sheets for a scientific article, a film script, and a file 
to be displayed on the computer's screen. 

Word provides an embarrassment of riches. While 
other microcomputer word processors offer some of the 
features available in Word, none has combined features 
such as screen orientation, different format styles, and 
stored vocabularies in a single package. These advanced 
capabilities have been interwoven with outstanding 
human engineering (see "War of the Words," />CW, Vol. 
1, No. 8). 

However, no major advance in technology can he 
achieved without penalty. To use Word to hest advan­
tage, one must master new concepts. While they arc not 
particularly difficult to understand and use, they are un­
familiar to people who have been using other word pro­
cessors. Microsoft's cryptic documentation makes these 
concepts unnecessarily obscure. 

Word's Hierarchy 
Before discussing the advanced features of Word, one 
must address the way the program structures a docu­
ment. Three concepts are particularly important: divi­
sions, par.agraphs, and characters. It is most useful to 
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Microsoft Mouse interface board 

view these concepts as members of a hierarchy: charac­
ters exist within paragraphs; paragraphs exist within 
divisions. In general, a division is any portion of a docu­
ment that maintains a consistent page layout . For some 
documents it may be necessary to define only a single di­
vision. A term paper, a letter, a memo, and the chapters 
of a book are examples of documents that probably 
would require just one division. If the document includes. 
such items as a table of contents, an appendi x, a spe­
cially formatted title page, and tabular material with spe­
cial fo rmatting requirements, other divisions become 
necessary. The definiti on of a division depends on consis­
tent for matting rather than length. 

168 

Formatting a division includes dec iding whether you 
want page numbers and defining the physical parameters 
of the paper and margins, the placement of page num­
bers, the type of automatic page numbering (Arabic, up­
percase or lowercase Roman, uppercase or lowercase 
alphabetic), the starting page number, and the locations 
of foo tnotes and running heads. You can define or 
change these parameters only by telling Word to for mat a 
division; they cannot be selected fro m any other menu. 

A "paragraph" is any block of tex t that ends with 
< Enter> . This is a common definiti on in most word 
processors. Formatting at the paragraph level enables 
you to set the alignment of paragraphs (flush left , cen­
tered , flu sh right, justified), the amount and type of in­
dentation fo r first lines of paragraphs (a negative number 
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produces a "hanging indent," a positive number pro ­
duces a normal indent, and 0 produces a block para­
graph), the amount of indentation for lines o ther than 
the first line (e .g., for extended quotations), line-spacing 
within and between paragraphs, and whether a para­
graph can be broken between two pages. 

The lowest level of the Word hierarchy is the charac­
ter. In character formatt ing you decide how you want 
any set of characters to look in .the document. Many of 
the parameters under your control at this level are called 
print enhancements in other word processors. Character 
formatting controls boldfacing, italics, underlining, small 
caps, cases, double underlining, subscripting, super­
scripting, overstriking, print fon ts, and font sizes. 

Using Word for only the simplest 
tasks seems like a shameful waste 
of power. 

Galleries and Glossaries 
To use Word in the simplest possible way, you need lea rn 
little more than the keyboard conventions and the con­
cepts of divisions, paragraphs, and characters. The worst 
that can happen is that you won't have much more 
power at your disposa l than you'd have usi ng WordStar. 
However, using Word in this way is like driving a Porsche 
at 55 miles per hour. It does the job but seems like a 
shameful waste of power. 

A few additional concepts wi ll enable yo u to take 
advantage of the full power of Word. All the parameters 
under your control for divisions, paragraphs, and charac­
ters may be saved in a special fil e ca ll ed a style sheet. If 
you have created a document with a prev iously saved 
style sheet, this style will be applied automatically to the 
document . Each time you return to the document it wi ll 
be loaded into memory with. all its margins, tabs, .and 
other formatting information intact. 

Moreover, you can alter formats by attaching differ­
ent style sheets to a document. It's useful to have a draft 
and a final sheet for each sty le you wish to define. The 
only difference between the two sheers might be that the 
draft style is single-spaced and the final style is double­
spaced. T his practice enables you to have more tex t on 
the screen for editing and composing and yet to retain 
the ability to print a double-spaced final version quickly. 

Such a strategy is not practical in o ther word pro­
cessors, which require you to reformat manuall y, para­
graph by paragraph. In Word, only a few keystrokes are 
necessary to attach any style to an entire document. Typ­

ing < Esc> F S S style tells the program to engage the 
menu ( < Esc> ), format (F), style (S), and sheet (S) and 
type the n ime of the st yle or point to it in a list of styles 
(style) . 

You n keep a collection of style sheets on fil e in a 
menu ca lled a "Gallery'" (Word's term to describe a li­
brary of styles). Your gallery might contain separate 
styles for articles, letters, memos, documents to be tele­
communicated , documents formatted for CRT represen­
tation, and others. Each of these styles might exist in 
draft and final for ms. 

Style attributes are easy to invoke. 1f you have de­
fined the way you wish a normal paragra ph to look and 
named this attribute "NP," you need onl y t ype < Alt> -N 
P to begin typing no rmal parag raphs. This attribute will 
remain in force until you change it by engaging another 
attribute. 

The "Glossa ry" is another way of saving and re­
trieving in for mation relevant to a document or docu­
ment type. If you repeatedly use certain words, phrases, 
paragraphs, or pages, you may assign an abbreviation to 
the str ing in one o r more glossa ries. Inserting the item in 
your document req uires nothing more than typing the 
abbreviation and st riking < F3 > . You can use any glos­
sa ry with any document, just as you can use style sheets. 

Glossaries may contain limited formatt ing informa­
tion as well as words and phrases . You can include infor­
mation about hard page breaks with the tex t. If a glos­
sary item has been saved in centered format, it will be 
inserted in centered for mat if the st yle of the document 
permits it. 

Creating Style Sheets 
Each style attribute you define has a specific purpose. Ir 
might exist to for mat a di vision, a paragraph, o r charac­
ters. Word suggests several alternative labels for each of • 
these purposes. T hese labels are ca lled "usages." 

W hen you define the styles for divisions, for exam­
ple, you can employ the usages Normal, Front Matter, 
Appendix, Index, Contents, and Other. The names are 
meant to be suggestions; you don't have to use Appendix 
as a usage for an appendi x. But you must choose one of 
these labels. 

If you ca ll a divi sion Normal, you are telling Word 
that you wish this attribute to be the default for the style 
sheet. If you name a style sheet Normal, it will load au­
tomatica ll y with the program and remain in force until 
you override it. 

The suggested usages for paragraphs are Normal 
Paragraph, Nested, Footnote, Quotation , Table, H ead­
ing, List, Title, Author, Affiliation, Copyright, Running 
Head , and Other Paragraph. Usages available for charac­
ters are Normal Character, Emphasis, Index Term, Figure 
Reference, SeqL.1ence Number, Folio (page number), Su­
perscript, Subscript, and Other Character. 
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Interpersonal Phenomenology in Dyads 

1 

Interpersonal Phenomenology as a Function of Sexual 

Orientation, Gender, Sentiment, and Sex Roles 

in Long Term Dyadic Relationships 

Studies of marital relationships have demonstrated the 

importance of factors such as perceived similarity between the 

person CW and other (2.) (Burgess, Locke, &: Thomes, 1971; Dymond, 

1954, Murstein &: Beck, 1972), .Q's validation of Q.'s self concept 

(Laing, Phillipson, &: Lee, 1966; Lucky, 1960), .Q'S expectations that Q. 

agrees with .Q (Hawkins &: Johnson, 1969; Ort, 1950), .Q's feelings of 

being understood by Q (Laing, et al., 1966; Navran, 1967), 

understanding, or the accuracy with which u expects agreement or 

disagreement (Christensen &: Wallace, 1976; Corsini, 1956; Dymond, 

1954; Laing, et al., 1966; Murstein &: Beck, 1972; Newmark, Woody, 

&:. Ziff, 1977; Tiggle, Peters, Kelley &: Vincent, 1979) and realization 

or the accuracy with which u feels understood and misunderstood by 

Q (Laing, et al., 1966). These variables have been shown to be 

related to enduring and satisfying heterosexual marriages. 

Figure 1: Sample m anuscript paragraph in APA format 

These predefined usages may no t suppl y enough op­
tions to meet a ll your needs. For example, you might 
need several kinds of headings, such as centered upper­
case, centered lowercase, and flu sh left under I ined . Here 
the concept o f a "variant" become~ useful. You can label 
the most common heading variant 1, the next heading 
variant 2, and so on . 

Scientific Style 
When I write a journal a rticle I am required to use a for­
mat prescr ibed by the American Psychologica l Associa­
tion (A PA). The format is deta il ed and rigid and has been 
adopted by many scientific disciplines. Consequentl y, the 
APA style serves as a usefu l model for the const ruction 
of style sheets for art icles. 

Figure 1 shows part of a typical manuscript page in 
APA for mat. Listing 1 shows Word's representation of 
the st yle sheet responsible for for matting the manuscript. 
l have saved the style sheet under the name APAPS.STY 
to indicate that it produces final copy in APA for mat 
with proportional spac ing. The style sheet in ·Listing 1 
was printed by using the Print command in Word's Gal­
lery menu. 

I have rearranged the items in Listing 1 from the 
order in which they were written so that I can use the 
screen display of the sheet for fas t reference. Items that I 
seldom need are placed toward the end of the document . 
Rearranging style attributes is easy, since style sheets can 
be edited in much the same way as other documents. 
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1 Emphasis a NORMAL CHARACTER 

2 u 
BoldPS 

Emphasis 
(roman a) 
d 

12. 
UNDERLINE 

3 B 
BoldPS 

Emphasis 
(roman a) 
b 

12 Underlined. 
BOLDFACE 

4 c 
BoldPS (roman a) 

Other paragraph a 
12 Bold. 

CENTER TEXT 

5 
BoldPS (roman a) 

Subscript 1 
12/24. Centered. 

SUBSCRIPT 

6 
BoldPS (roman a) 

+ Superscript 1 
12 Subscript. 

SUPERSCRIPT 

7 TI 
BoldPS 

Title a 
(roman a) 12 Superscript. 

APA TITLE PG: TITLE, AU, AFF 

8 RH 
BoldPS (roman a) 

Running head 1 
12/24. Centered. 

APA RUNNING HEAD FORMAT 
BoldPS (roman a) 12/24. Flush right, right indent 15 plO. 

9 Folio a BOLDPS PAGE NUMBERS 

10 Hl 
BoldPS (roman a) 

Heading 1 
12. 

HEAD­ 5 LEVELS 

11 H2 

12 H3 

13 H4 

14 H5 

15 OP 

16 NP 

17 EQ 

18 01 

BoldPS (roman 
Heading 2 

a) 

BoldPS (roman a) 
Heading 3 

a)BoldPS (roman 
Heading 4 

BoldPS (roman 
Emphasis c 

a) 

BoldPS (roman a) 
Other paragraph d 

ffo 1dPS ( roman a ) 
Normal paragraph 

BoldPS (roman a) 
Other paragraph b 

BoldPS (roman a) 
indent 10 p·lO).

List 1 

12/24 Uppercase. Centered (keep in one column). 
HEAD-12345 LEVELS 

12/24. Centered (keep in one column). 
HEAD­ 45 LEVELS 

12/24 Underlined . Centered (keep in one column). 
HEAD­ 2345 LEVELS 

12/24 Underlined. Flush left (keep in one column). 
HEAD­ 345 LEVELS (+TAB & .) 

12 Underlined. 
BLOCK PARAGRAPH 

1 2 I 2 4 . Ju s t i f i e d . 
APA PARAGRAPH 

12/24. Justified (first line indent 5 plO). 
CASE STUDY OR EXTEND. QUOTE 

12/24 . Justif ied, Left indent 5 plO (first line 

OUTLINE LEVEL 1 
BoldPS (roman a) 12/24. Justified , Left indent 4.2 plO (first line 
indent -5 plO) (keep in one column). 

19 02 List 2 OUTLINE LEVEL 2 
BoldPS (roman a) 12/24. Justified, Left indent 9.2 plO (first line 
indent -5 plO) (keep in one column). 

20 03 List 3 OUTLINE LEVEL 3 
BoldPS (roman a) 12/24. Justified, Left indent 14.2 plO (first line 
indent -5 plO) (keep in one column). 

21 04 List 4 OUTLINE LEVEL 4 
BoldPS (roman a) 12/24. Justified , Left indent 19.2 plO (first line 
indent -5 plO) (keep in one column). 

22 RF List a APA REFERENCE FORMAT 
BoldPS (roman a) 12/24. Justified , Left indent 3 plO (first line 
indent -5 plO) (keep in one column). 

23 ND Normal division a APA STANDARD SETUP 
Page break. Page length 110 plO; width 85 plO. Folios Arabic. Top 
margin 15 plO; bottom 15 plO ; left 15 plO; right 15 plO. Top running 
head at 7.5 plO. Bottom running head at 5 plO. Footnotes at end. 

(co ntinues) 

Listing 1: Style sheet for APA format 

PC World 171 



: Hands On 


24 TD Other division a APA TABLE SETUP 
Page break. Page length 110 plO; width 85 plO. Folios Arabic at 10 
plO from top 67.5 plO, from left. Top margin 15 plO; bottom 15 plO; 
left 0.79 plO; right 0.79 plO. Top running head at 7.5 plO. Bottom 
running head at 5 plO. Footnotes on same page. . ­

25 TT Heading 6 APA TABLE TI~LE FORMAT 
BoldPS (roman a) 12/24 Underlined. Flush left (keep in one column). 

26 TH Table a APA TABLE HEADERS 
BoldPS (roman a) 12/24. Flush left (keep in one column). Tabs at: 10 
plO (right flush), 15.83 plO (right flush), 21.66 plO (right ~lush), 
27.5 plO (right flush), 33.33 plO (right flush), 39.16 plO (right 
flush), 45 plO (right flush), 50.83 plO (right flush), ··56.66 plO 
(right flush), 62.5 plO (right flush), 68.33 plO (right flush)~ 
74.16 plO (right flush), 80 plO (right flush). 

27 	 TB Table b APA TABLE BODY FORMAT 
BoldPS (roman a) 12/24. Flush left (keep in one column). Tabs at: 
7.5 plO (dee . aligned), 13.33 plO (dee. aligned), 19.16 plO (dee. 
aligned), 25 plO (dee. aligned), 30.83 plO (dee. aligned), 36.66 plO 
(dee. aligned), 42.5 plO (dee. aligned), 48.33 plO (dee. aligned), 
54.16 plO (dee. aligned), 60 plO (dee. aligned), 65.83 plO (dee. 
aligned), 71.66 plO (dee. aligned), 77.5 plO (dee" aligned). 

28 	 Footnote reference a . FOOTNOTE REFERENCE 
BoldPS (roman a) 12 Superscript. 

Listing 1 (continued) 

T he first attribute created was for the basic APA di ­
vision setu p (ltem 23). T he first line of this item reveals 
that the key code is N D, which in fo rms you that you can 
invoke the attribute at any time by typing < Alt> -N D. 
The usage is Normal Division, va ri ant a. Var iant a com­
bined with the word Normal means that this attribute 
w ill be the default value. T he second line of the at t ribute 
shows the paper size (8 Y2 by 11 inches) and indicates that 
the page num bers (Folios) w ill be in Arabic numerals. 

No aspect of an attribute is fixed 
m concrete. 

T he rest of the in fo rmation tells you that margins 
will be 1 Y2 inches all around , with top and bot tom run­
ning heads at .Y4 inch and Y2 inch from the top and bot­
tom of the page, respec ti vely. T he last notation indicates 
that footnotes w ill be placed at the end of the articl e. 

To create a style attribute, engage the Ga llery menu 
( < Esc> G) and then invoke the Inse rt function (I). Now 
you can name the attribute, which entails defining the 
key code, usage, and va ri ant and suppl ying any remarks. 

Hav ing named the attribute, you may define a ll as ­
pects o f the fo rmat. Since the usage has been named 
Normal Division, you may define onl y division att r ibutes 
here. Defining a style fo rmat is identica l to defining a di­
rect fo rmat; you simply choose menu items and make 
appropriate entries. No aspect o f th \s attribute is fi xed in 
concrete. You may return at any time to modi fy the 
name or fo rmat. 

T he nex t attribute I defined was the default pa ra­
graph style (Item 16). The· technique fo r creating this at­
tribute is almost identica l to the sequence described 
above. T he only difference is that since the usage has ' 
been defined as a N o rmal Paragraph, you can access 
Character, Paragraph , and Tab fo rmatting .. The item 
shows that these paragraphs di ffer from Word's own de­
faults in the print font, the justification, and the amount 
o f the first line indent . The notation 12/24 means that the 
print size is 12 points (10 pitch) and the line spacing is 24 
points (double-spaced). 

Items 1 th rough 6 reinstate Word's default key 
codes. If you didn' t reinstate these codes you would still 
have access to the functions, bur you would have to pre­
cede your commands w ith an X . For example, you 
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would have to type < Alt> -X C instead of < Alt> -C to 
center tex t. M icrosoft's choice of defaults is so natural 
and easy to remember that I prefer to keep them in their 
original fo rm. 

The cho ice between character and parag raph usage 
in Items 1 through 6 is governed by what I wish to ac­
complish. Subscript, Superscript, and the di ffere nt Em­
phasis va riants are character usages, which means that I 
can control the style or vertical location of individual 
characters in a line. The Other Parag raph usage gives me 
access to centering and line spacing. 

Item 7 controls almost a ll aspects of an APA title 
page: title, author, and affili ation. The onl y element that 
remains to be indicated is the running head, which must 
appear toward the bottom of the title page. This aspect 
is controlled by Item 15, Block Paragraph st yle. 

Item 9 (Folio a) is supposed to enable you to define 
the print font of the page numbers. At this writ ing, the 
program has a bug and the item does not work. Conse­
quently, I am fo rced to respond to a prompt to change 
the print thimble fo r each page number when I attempt 
to print on my letter quality printer. Another alternati ve, 
using Dra ft mode fo r printing, doesn' t work with th is 
style sheet because Draft mode produces strange effects 
on Word's proportional spacing algorithms. 

Microsoft says the inability to define print fo nts for 
fo lios will be eliminated in Version 1.1, which should be 
available by the time you read this. Meanwhile, they 
·have found a way around it: enter the Running Head 
menu, select the page command, and press < Alt> ­
< Space> < Space > . The program will recognize the 
st yle sheet attribute and behave properl y. 

APA reference style requires the firs t line in each ref­
erence to be flu sh with the left margin and the remaining 
lines to be indented' by three characters. Th is is a " hang­
ing indent" in Word's language, and it is accomplished 
with Item 22. 

Headings in .APA st yle must confo rm to a compl i­
cated set o f rules. The automatic form atting of all levels 
of headings in Items 10 th rough 14 saves a lot of t ime. 
The headings are arranged from the highest to the lowest 
levels. Remarks attached to these items remind me that if 
I need fi ve levels, I should use the o rder of subordination 
Hl, H2, H3, H4, and H5. For four levels I should use 
H2, H3, H4, and H 5; three levels require H 2, H4, and 
H5; two levels require H2 and H4; and one level re­
quires H 2. 

Items 24 through 27 are concerned w ith tabular 
materi al. The techniques described in those items would 
not work fo r al I APA authors; however, since most of my 
publications dea l with data of a single o rder o f magni­
tude, shown with two-decimal accuracy, it is helpful to 
have a consistent table format on fil e. 

Item 24 creates a new division fo r tables with re­
defined margins. Items 25 and 26 set up the titl e and the 
column headers. Item 26 sets up a series o f dec imal tabs 

in the approp riate locations fo r most o f my tabular 
work. The decimal tabs in Item 27 (Table Body) are co­
ordi nated with the flush-right tabs of Item 26 (Table 
Headers), maki ng it easy to lay out columns with the ap­
propriate headers. I have only to t ype < Alt> -T D (for 
Table Division, Item 24) to engage the table fo rmat. I can 
return to standard APA tex t fo rmat at any time by typing 
< Alt> -N D (for Nor mal Division, Item 23). 

Items 18 th rough 21 are no t part o f APA format, but 
they are so useful that I include them in a ll style sheets 
for art icles. T hese items set up any of four hierarchica l 
levels of indentation fo r outlining. Even if I don't intend 
to include an outline as part o f the tex t, I can use these 
items to keep t rack of the organization of an article. 
After I've created an outline, I can store it in a fil e or in 
the glossary; this technique allows me to refer to the out­
line rap idly. Another option is to keep the outline con­
stantly in view in one window while working on the tex t 
o f the article in another window. 

Two fo rmatting features in this style sheet, running 
heads and foo tnotes, remain to be discussed. Word can 
set up multiple- line running heads w ith o r w ithout page 
numbers. Item 8 automatica lly places running heads in 
APA fo rmat (flush r ight). Creating a runn ing head is a 
t wo-step process: definition fo llowed by location fo r­
matting. 

If you want a flu sh-right running head consisting of 
"Getting the Word" on the first line and automatic flush­
right page numbering on the nex t line, first enter the run­
ning head area of the document with < Esc> J R (engage 
menu, jump to running head). Then t ype Getting the 
Word < Enter> page< F3> . 

Entering page < F3 > invokes a special predefined 
Word glossary fu nction that generates automatic page 
number ing in the indicated location. Since the flush-right 
fo rmat has been defined already as a default in Item 8 
of the style sheet, no further action is reqLiired for 
al ignme nt . 

However, Word still does not know how you want 
your runni ng head placed on the page. The nex t step is 
location fo rmatting. You select the tex t of the running 
head, which is still visible on the screen, and engage run­
ning head forma t t ing ( < Esc> -F R, meaning engage 
menu, fo rmat running head). This option enables you to 
tel l the program where ro locate the running head (odd 
pages, even pages, top or bottom of page) and whether 
to omit the head on the fi rst page. 

Incidenta ll y, one undocumented characteristi c of the 
program can produce problems. You cannot call fo r page 
number ing in a division command and also have a run­
ni ng head if the head and the page number are to appear 
on the same half of the page. The easiest way to solve 
this problem is to turn off divi sion page numbering and 
let the running head control page numbering. 
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CONTINUED: 

She tries to get up but cannot. Stuart comes back, a bit 
annoyed. 

MOIRA 
I'm too tired. 

STUART 
No, you're not, you're just talking yourself 
into it. 

He grabs her arm and begins to pull her up. 

MOIRA 
Please••• 

STUART 
You have to••.you have to do it. There's 
nothing wrong with you. 

Moira begins to cry. 

MOIRA 
Stu, there is••• 

Looking at her, Stuart's whole demeanor collapses. He plops 
down next to her and holds her. 

STUART 
(forcing optimism) 

We had to give it a shot, didn't we? 

(pause) 
We'll come back here again when you're all 
better. King and queen of the mountain. 

Moira looks into his eyes, looks down again, forces a smile. 
Stuart gently takes her face in his hands and kisses her. 

53 ANOTHER ANGLE 

From below, CAMERA looks up at Moira and Stuart, including 
the expansive view behind them. 

54 INT. BROWNING BEDROOM - DAY 

Moira is standing in front of a full length mirror, as if 
practicing. She is quite distraught. 

CONTINUED: 

Figure 2 : Sample screenplay format 
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1 c Heading a CHARACTER 
BoldPS (roman a) 12 Uppercase. Centered. 

2 D Other paragraph a DIALOGUE 
BoldPS (roman a) 12. Justified, Left indent 1.5", right indent 1.5", 
space after 1 li (keep in one column).

3 N Normal paragraph NARRATIVE (ACTION DESC.) 
BoldPS (roman a) 12. Justified, Left indent 0.75", right indent 
0.75", space after 1 li (keep in one column).

4 p Heading c PARENTHETICAL 
BoldPS (roman a) 12. Flush right, right indent 3.17". 

5 s Heading b SHOT # & DESCRIPTION 
BoldPS (roman a) 12 Uppercase. Flush left, space after 1 li. Tabs 
at: 0.67" (left flush), 6.75" (right flush).

6 Normal division a 
Page break. Page length 11"; width 8.5". Folios Arabic Top margin 
1"; ?ottom 1"; left 1"; right 1". Top running head at 0.5". Bottom 
running head at 0.5". Footnotes on same page. 

Listing 2: Style sheet for screenplays 

Word has an elegant system for automatic footnot­
ing. You move the cursor to the appropriate location for 
the footnote reference number and engage the Format 
Footnote mode in the menu (<Esc> FF < Enter>). This 
action automatically inserts a correctly numbered foot­
note reference at the cursor location and moves the cur­
sor to the footnote storage area so that you can imme­
diately type the text of the footnote . You can toggle back 
and forth between the footnote text and the reference lo­
cation with a Jump command. The footnote reference is 
appropriately superscripted, since it takes on the defau lt 
format specified in Item 28 of the style sheet. 

Inserting a new footnote reference automatica ll y re­
numbers footnotes that follow it. Deleting a footno te ref­
erence removes the foot note text and renumbers the 
remaining footnotes appropriately. 

Writing in APA format is not normally one of my 
favor ite activities. But I am looking forward to my nex t 
journal ar ticle so that I can give this style sheet a work­
out. It is working very well as I write this a rticle. 

Script Style 
Screenwriters have it tough. In addition to the usual 
problems that confront all wr iters, they are faced with 
complicated and inflexible formatting requirements. Ma­
jor studios wi ll not even look at an improperly for matted 
script. Word makes producing this format seem like 
child's play. 

Figure 2 is a typical page from a script that has been 
formatted in the style required by a major studio. Listing 
2 shows the style sheet that formatted this script . A sepa­

rate fo rmat is required for each of five aspects of the 
scr ipt. Character references (name of the person spea k­
ing) must be uppercase and centered, with no space after 
the line (Item 1). Dialogue must be in block parag raph 
style, centered, and indented , with an ex tra space a fter 
each paragraph (Item 2). Narratives or action descrip ­
tions must be centered block parag raphs with an ex tra 
line after each paragraph (Item 3). T he r ight margin of 
parentheticals (cues to the acto rs on interpreting di­
alogue) must be in the center of the page, and there must 
be no extra space between the parenthetical and the next 
line (Item 4). Shot numbers must ex tend beyond the left 
and right margins of narrati ves; shot descriptions (Item 
5) must be uppercase. 

A script is an interesting application because it dem­
onstrates the usefulness of glossaries. Notice that the 
word CONTINUED fo llowed by a colon appears in the 
upper left and lower right corners o f the page; studios re­
quire this when a given script aspect is continued from 
one page to the next. The word must appear in the lower 
right corner preceding the page break and in the upper 
left corner of the nex t page. This whole sequence was 
stored in the glossary under the reference "CP" (a 
mnemon ic for continuation page). After storing it, I had 
only to type C P- < F3 > , and the word and appropr iate 
page break would appear immediately. 
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CRT LAYOUT EXAMPLE #1 
This is an example of a CRT layout style. The paragraph format is an 

indented first line with no extra lines between paragraphs. 
You might use a style sheet like this to post a notice on a service 

like the one provided by the Source Telecommunicating company called the 
SOURCE or the one provided by Compuserve Information Service called 
COMPUSERVE. 

Microsoft's WORD program makes this operation a bit clumsy since it 
provides no utility to send formatted ASCII text directly to a file. 

Figure 3: Sample CRT layout in indented paragraph style 

The cast of characters was also sto red in the glos­
sa ry. The fi rst time I t yped the character name "Moira," 
I invoked the Character function from the style sheet 
with < Alt> -C. This centered the name and displayed it 
in uppercase. Then I saved this text in the glossa ry 
( < Esc> C M, fo r engage menu, copy to glossary under 
the abbreviation M ). From that point on, I merely had to 

type M < F3 > to make Moira's name appear in charac­
ter format. All other characters were treated in the same 
way. I saved the glossa ry so that I could use it in fu ture 
sessions without hav ing to redefine the tex t. 

Word gives you the luxury of 
specifying parameters in inches, 
centimeters, 10- or 12-pitch 
characters, or points. 

CRT Layout Style 
Many microcomputer users frequently need to fo rmat 
documents like the one shown in Figure 3 fo r display on 
CRTs (cathode ray tubes). This CRT st yle is helpful in 
preparing notices to be posted on bulletin boards or 
communications services like T he Source o r Compu­
Serve. One of my few disappointments with Word is that 
the program provides no direct way to accomplish this 
task . However, a roundabout technique can be 
employed. 

Listing 3 shows a style sheet fo r CRT fo rmatting. 
Notice that measurements are spec ified not in inches but 
in 10-pitch characters; since the sheet refers to a CRT it 
is much easier to work in character measurement. Word 
gives you the luxury of specify ing parameters in inches, 
centimeters, 10- or 12-pitch characters, or points. The 
program automatically handles all necessary conversions. 

Items 1 through 3 contain nothing new. They allow 
fo r centering, block paragraphs of 74 characters with an 
ex tra fo llowing line, and indented paragraphs. Item 4 de­
fines the page length to be equiva lent to about one screen 
(23 lines). All margins are set to 0 so that there is no 
hori zontal o r verti ca l offset on the screen. 

Word has no direct fac ility fo r sav ing formatted 
ASCII fil es. Consequentl y, after creating your document 
you must deal with it di ffe rently fro m the way you han­
dle a document for normal printing. The program en­
ables you to save a fil e in a special fo rm so that you can 
send it to your printer with all printer cont rol codes in­
tact by using a DOS COPY or TYPE command. Type 
< Esc > P (i lename (for engage menu, print, filename). 

To produce a correctly fo rmatted ASCII fil e, you 
must tri ck the prog ram into thinking it is dealing with a 
crude teletype printer. You can do so by specifying that 
your printer is a T T Y in the Print Options menu ; the 
technique is not parti cula rl y elegant, but it works. It 
would be helpful if M icrosoft wou ld add a direct routine 
fo r this purpose in a rev ision of the program. 

WordStar to Word and Back 
The existence of Word puts me in a bind . After a few 
weeks of using this program, I find it painful to return to 
WordStar. The step from WordStar to Word feels almost 
as great as the step from a typewriter to WordStar. 
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1 c Other paragraph b 
Pica (modern a) 

2 NP Normal paragraph 
Pica (modern a)
indent 4 plO. 

3 BP Other paragraph a 
Pica (modern a) 

4 Normal division a 

12 . 

12. 

Centered, 

Just i fied 

right 
CENTER LINE 

indent 4 plO. 
INDENTED PARAGRAPHS 

line indent 5 plO), right(first 

BLOCK PARAGRAPHS 
12. Justified, right indent 4 plO, space after 1 

CRT LAYOUT FOR TELECOM. 
Ii. 

Page break. Page length 39 plO; width 78 plO. Folios Arabic. Top 
margin 0 plO; bottom 0 plO; left 0 plO; right 0 plO. Top running 
head at 5 plO. Bottom running head at 5 plO. Footnotes on same page. 

Listing 3: Style sheet for CRT layout 

The " house program" currently used by many mag­
azines and journals, including PC World, is WordStar. 
Copy telecommunicated or submitted on disk to these 
periodicals must be in WordStar fo rmat. Microsoft sup­
plies a WordSta r-to-Word utility with Word that converts 
WordStar data fil es so that th ey are usable with Word. 
Predictabl y, they do not supply a util ity that works in the 
opposite direction. 

A partial solution to the problem is that Word will 
save unfo rmatted fil es containing nothing but raw tex t, 
including spaces and carriage returns. These fi les can be 
read successfull y by WordStar. 

The step from WordStar to Word 
feels almost as great as the step 
from a typewriter to WordStar. 

Of course, you must still reformat your document 
paragraph by paragraph once it is sent to WordSta r. But 
at least you end up with a document in a fo rmat accept­
able to many publications. As clumsy as th is procedure 
is, it is worth the effo rt to be able to compose and edit 
text with Word. WordStar has an established base of 
users that is unlikely to disappear in the immediate fu­
ture. There is a real need fo r a conversion utility that 
works in both directions. 

Word is by no means a perfect program. Some 
rough edges and bugs should be worked out. Floppy disk 
access time is very slow (speed enhancements have been 
promised fo r Version 1.1). Some of the print routines are 
problematic, and some of the screen scrolling techniques 
are disconcerting. In spite of these drawbacks, I would 
rather use this word processo r than any other I have 
tried. In terms of elegance, power, and potential, it is the 
1-2 -3 of wo rd processo rs. ~ 

Burton L. A /person, Ph. D., is a professor of psychology 
at California State University at Los Angeles and a Con­
tributing Editor to PC World . 

Editor's note: PC World requires that articles be submit­
ted or telecommunicated in "clean" ASCII format-using 
ASCll characters 32 through 127 only. Most word pro­
cessors (including M icrosoft Word) can produce files in 
this format. We also accept articles prepared in Word­
Star's document mode, but we request that all submitted 
articles be devoid of any special form atting control 
codes. 

Microsoft Word 
Microsoft Corporation 
10700 Northup Way 
Bellevue, WA 98004 
2061828-8080 
List price: $375, with Microsoft Mouse $475 
Requirements: 128K, one disk drive 
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How the Big Guys Ex1 
THE PEOPLE'S CHOICE 

You can't gather an 
impressive list of customers 
without impressive products . 
You just have to be impressed 
with MegaPlus II™and 
SlxPakPlus™ from AST 
Research. MegaPlus II™ is the 
most flexible expansion 
product available for the PC. 
It's capabilities 
include:. 
clock/ calendar, 
printer port, fwo 
serial ports, up to 
5l 2k of memory (or 
~4k with a 128k 

MegaPak™), and a game port. 
It's new brother, SlxPakPlus™, 
is the perfect match for the 
new XT, and PC wi th 256k 
internal capacity. It's fea tures 
inch1de: clock/calendar, printer 
port, seria l port, memory up 
to 384k,.and game port . And 
1/ 0-Plus II™ is the answer for 
those who need seria l and 
printer ports and automatic 



tand their PC's & X
. . ' . . : } 

time and date loading, but 
already have their memory 
needs satisfied. All three 
include comprehensive 
manu.als which are clearly laid 
qut so even the novice 
computer owner can install his 
own board. Also included is 
the AST SuperPakr!.i software 
which includes electronic disk 
emuiation a'nd printer spooling 
software. These programs 

were picked by the readers 
of PC WORLD as the best 
available . It's no w0nde.r 

AST has become th~ #1 
supplier of enhancements for 
IBM F>C and XT. · 
------'-----------, 

MegaPlus II™ I 
$229 includes: I 

Clock/calendar with battery I 
back-up I 

Asynchronous communications I 
port, (RS232C seria l, COMl or 2) I

Memory sockets for up to 256k 

Si.JperDrive & SuperSpooler 


software 

One year Parts & Labor warranty 
 l 

Options: I 
Each 64k of memory $55 I 
Second async port $35 I 
~r~~:;:tt ~!~ I 
MegaPak with 256k $299 r 
MegaPak with 128k $199 

-:-.:-~----~ 

WHAT IS SERVICE? 
Lots of things . Like answering 
your questions before and 
after you buy. We don' t have a 
separate phone line for orders 
and information. That's 
because we feel that they both 
go hand in hand. It's being 
able to ship your order the day 
after you call. It's repairing 
your board if rieeded within 48 
h0urs in our service· 
department ___.:.. not just being a 
relay point to the manufac­
turer. It's designing our own 
bracket for the ribbon cables 
which holds cables firmly 

Clock/calendar with battery 
back-up 

Asynchronous communica tions 
port, (RS232C serial , COMl or 2) 

Memory sockets for up to 384k 
Parallel Printer Port (LPTl or 2) 
SuperDrive & SuperSpooler 

software 

Clock/calendar with battery 
back-up 

Asynchronous communications 
port, (RS232C serial, COMI or 2) 

SuperDrive & Superspooler 
software 

One year Parts & Labor warranty 

Options: 
Game Port 
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MicroPRQPHIT·® ware for mainframe computer COMPLETE ANALYSES. With its many• f • •. timesharing has been PROPHIT.® That automatic analysis functions. Micro-

M310 rame F1nanc1al system has been used by thousands of PROPHIT lets you study a broad range of 

Modeling ForMicros, ~~~:;~es~~ea~~~~rn~0~~~~ ~eeds . f~f~~n::~~fg~~8°~~~e~~~~~c~~f;~11~y 
~ c.951~,_...,.. v-, packed into a user-friendly IBM PC D Line Item Ratios. Base Period Ratios. & 

~.=.""""'=...,,,• -...and XT-compatible package for corpo- Period to Period Changes D Graphics. 
. ~'-....-:- J- .._.r" .,.,-rate planners in large or small READY TO USE MODELS. At additional 

Every business has financ1ahp~an- businesses. cost. a library of industry- and function-

For Only 
specific applications ready to solve 

ning problems. But ~omp_anies that COMPLETE MODELING. MicroPROPHIT business situations is available: D Man-
plan accurately and intelligently grow allows construction of 135 column g ooo ufacturing Co. Planning D Cash Forecast­
faste~ than others_. The "secret" is the line models-many times the capacity of ing D Capital Investment Analysis D 
capacity to recognize and evaluate all other systems. Over 70 mathematical Bank Planning D Savings & Loan Planning 
conditions that affect operating effi- and fin?ncial functions include: D D Insurance Co. Planning D and Others. 
ciency. And although capable people Depreciation D Loan A.mortization D CONSULTING SERVICES. Applications spe­
do the planning. they're lost without ~et Present.Val~e D Simultaneous Equa- cialists are available to make modifica­
proper tools for this inherently com- t1ons D Opt1m1zmg D Table Lookup & tions or develop customized new systems
plex task · Interpolation D Currency Conversion D suited to individual needs. 

: . . Internal Rate of Return. Thirty different AFFORDABLE PRICING All h' 
. Most f~nanc1al ~odelmg system~ as projection methods include: D Linear. . . t IS plan­
inexpens1ve as M1croPROPl:llT are little stepped, or Compound Growth 0 ning power and sophistication comes 
more than toys by comparison . That's straight Line. Quadratic. or Parabolic at the surprisingly modest price of 
a strong statement. but we're talking Projection from History o Average of $695. And MicroPROPHIT comes with 
very powerful software. Micro- History D Percent of Previous Line. a risk-free 30 day money 
PROPHIT goes much further than COMPLETE CONSOLIDATING..lndivid- '; f back guarant~e! Why 
abbreyiat~d spreadsheets or color ual plan reports can be c~mbmed '- )- (_ / not sta_rt using the 
graphics; 1t allows planners to develop and con_sohdated for a wide range - .:>-C,7 < planning tool that 
decision support systems that accu- ofreqwrements: ~ Column-by-_ _r-~ j ),-' v \...- _,- can get your com­

. . . Column Consol1dat1on D Consohda- .._.........._._,...__ ' 'J 1 >- t th t ? 

t I flra eyre ectthe1rbusinessenv1ron- tionofDissimilarReports O Post- -~~ """- .r-r,,;;, '"',,.-, ..... pany o e op . 

ment~. however complex they may be. Consolidation Recalculation of Model , -v-( 
During the past 12 years, the lead- Logic 0 Scheduled Consolidation r .../.r 

ing name in financial planning soft- D Referencing Data in Other Reports..,__,~--~'- VIA COM PUTER 
INC. 

Lotus and 1-2-3 are trademarksorLotus Development. Co. 
Encore! is a trademark of Ferox Microsystems. Inc. 7177 Construction Court • San Diego· CA • 92121 • 619/578-5356 
Multiplan is a tradem_ark of Microsoft Corp. MicroPROPH IT and PROPHIT are registered service marks of Via Computer. Inc. Circle 448 on reoder service card 

http:1v1u1.Jl


TRY MicroPROPHIT'S 


DYES! I could use more help getting my company to the top. Send me MicroPROPHIT at its 
regular low price of $695 (CA residents add 6% tax). If rm not convinced it"s the best 
financial modeling system. I may return it w ithin 30 days for a full refund . 

D Payment enclosed in D check D money order 

D Bill via D MasterCard D VISA 	 __________________ 
Card No. Exp. Date 

D Yes. rm interested. Please send a copy of D Please forward additional literature on 
the MicroPROPHIT manual for $35 (CA MicroPROPHIT. then have a representative 
residents add 6% tax). Payment method contact me. 
is indicated above. 

Name 	 Title 

Company 	 Computer Make/ Model 

Address 	 City State Zip 

Telephone 	 Ext . 

Nature of Business 
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United States 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 200548, SAN DIEGO. CA 

Postage will be paid by addressee: 

VIA COMPUTER, INC. 

DEPT. MP-2 
7177 Construction Court 
San Diego, CA 92121 



NEW TANDY TRS·SO® MODEL 2000 

The Ultra-High Performance MS-DOS Personal Computer 
That Operates at Twice the Speed of the IBM PC 
Our Tandy® 2000 delivers much more than other 16-bit 
MS-DOS based computers. More speed. More disk stor­
age. More expansion. Higher resolution graphics. And a 
modular design that advances the science of ergonomics. 

Use the Hottest Names In Software 
Like dBase II relational data base. Microsoft-Multiplan 
spreadsheet analysis. PFS:File electronic fi ling. MultiMate 
word processing. And many more already acclaimed by the 
entire microcomputer industry. 

Increased Speed, Storage and Expansion 
A "next-generation" 16--bit microprocessor makes the 
Tandy 2000 dramatically faster than other MS-DOS comput­
ers, so you get the job done quicker. With 1 .4 megabytes of 
storage, you can set up massive data bases. And you can 
add more memory, high-resolution color and monochrome 
graphics, our new Digi™-Mouse and much more. 

Complete Service and Support 
The Tandy 2000 is backed with the quality and sup­
port that have kept Tandy Corporation in the fore­
front of the microcomputer industry. See it today at 
over 1000 Radio Shack Computer Centers and I 

Iparticipating Radio Shack stores and dealers 
Inationwide. 

Tandy 2000 With Tandy 2000 HD With Built-In 

Two Disk Drives 10-Megabyte Hard Disk 


,:·1;-_;;-_; ;·. 1J,,1 ,:) .:) ;j .;-_J .. .f :,"J 'W .1 •: · 1 ·~· .. l~·· ! ~· : ~~ Commercial Lease Available Commercial Lease Available 

For Only $95 Per Monlh For Only $150 Per Monlh 


(Plus Applicable Use/Sales Tax) (Plus Applicable Use/Sales Tax) 
 ·- I • I I .. I , I .. I .. I , I I I I ' I ' r i~· :.,I " /" 
_ I I • I ' I .1 J J J . I ' .1 · I ' I ·•· ' - 't " •• ,.J{ { I I I I I I I I I -· I . . . .. . 

Monilor, graphics and Digi·Mouse not Included 

Compare the Tandy 2000 
to the IBM Personal Computer 

Price Comparison' Tandy 2000 IBM Personal Computer 
Base Unit $2750 $2104 
2nd Drive Included (720K) $529 (320K) 
Monochrome Monitor $249 $345 
Display/Printer Adapter Included $335 
128K RAM Included $165 
RS-232 Included $120 
MS-DOS 2.0 Included $60 
Total Cost* $2999 $3658 

Feature Description Tandy 2000 IBM Personal Computer 
Internal Memory 128K Standard 64K Standard 
Disk Capacity 
Per Drive 720K 160K or 

320K (optional} 
Microprocessor 
Clock Speed 8 MHz 4.7 MHz 

True 16-Bit 
Microprocessor 

Yes (80186) 
16·bit/16·bit data path 

No (8088) 
16-bit/8-bit data path 

User-Available 
Expansion Slots* 4 2 

Graphics Options 
Color Resolution 640 x 400 320x 200 
Number of Colors 8 4 
Monochrome Resolution 640x400 640x200 

ltad1e /haeK

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

,-----------------1
I Send me the Tandy 2000 brochure today. I 
I Mai l To: Radio Shack. Dept. 84-A-1007 \
I 300 One Tandy Center, Fort Worth . Texas 76102 I 

I I 
I NAME I 
I COMPANY I 
I ADDRESS I 
I CITY STATE --ZIP : 

L ELEPHONE ______________J 

•Comparable IBM configU1ation with monochrome adapter and cf1$1)1ay, communicalions adapter. tv.o 320K disk drives and 128K RAM 
tMarlJfacturer's pricing as al 911183. 

Circle 361 on reader service card 



At.;L MAIL: Conroy-1.:aPolnte; Inc;., ,.0. BOx 23968, Portland, OR 97223 
SHOWROOMS AT: PORTLAND, OR or SEATTLE, WA· BOTH OPEN M-SAT 10-5 

HARDWARE ~~r~!he APPLE ~I+ /lie 

APPLE lie, 128K, 80 COLUMN CALL 
APPLE Ill. STARTER smEM BY APPLE (Sys. A) 

64K "]d80colurm 
Disk II with controller 
AppteMooitor CAU 

APPLE lie STARTER SYSTEM BY 
CONROY-LA POINTE (SYSTEM B) 


128K and 80 co1um 

1Micro-Sci Drive wilh cmtroller 

Filer. Utility and Apple 005 3.3 Diskette 
Zerith 12" Green Morli!CJ 
RF MO<lJ~ICJ (ICJ color TV) 
Game Paddles 
Game w/colCJ ~and sruxl 
50 SOiie Generik Diskettes CAl.l 

UllTBJ WAlllWllY: is 100% f>ar!s &l.aborlCJ 90 days I>/ us. 

D 
VIDEO CARDS 

* ALS, Smahoon II(+ CJ e) S 179 I 139 
CornX, 80 col. +64K RAM( lie) 1yr. wty. S 199 I 99 
Vldex, VideoToon80 ool. (+CJe) s 345 I 229 

* 	 UltraToon (+ CJ e) S 379 I 279 
Solt Video Switch (II+) S 35 I 26 
Emancerll( ll+) S 149 I 99 
ft.netioo Strip (II+) S 79 ·I 59 

. We Have full Videx Lire. Call. Up to 35'11 oH 

Mf'.11J~H!'W::C•lil# 1 
ALS, TheCP/MGardV3.0(+CJe) S 399 S 299 

Z{;ard(+ae) $ 169 I 129 
ASTAR, Rf MoclJgtCJ. to use TV s 35 I 26

* CCS, SeriallnterfacenlOA{SetBAUO) s 150 I 99 
Chalkbo•d. Power Pail S 100 I 75 
Eae111de. WildGard(copier. +ore) S 140 I 99 

Wild Gard Plus S 190 I 139 
Kensington, System Savo- S 90 I 85 
Key Tronlc, KB200 k~ (II+) S 298 I 219 
Koala, Tou:h Tablet w/Micro lllustratCJ S 125 I 85 
Kraft, Joystick (Ap 11111+) S 55 I 49 

Paddle(Ap 11111+) S 50 I 39 
M&R,5t.1>Rl;ri(+CJe) S 50 I 39 

* Mlcroeotl, ZBO Soltcartl (+CJ e) S 345 I 235
* 	 Z80 Sohcanl Plus(+ CJ e) S 645 I 459 
* ZBO Soltcanl Pnm. -(II+) S 695 I 495 
* 	 • Z80 Solfcanl Pnm. -(lie) S 495 I 395 

Micro Tel<, O~ing 64. Buff.. S 349 269* OrangeMlcro,GrapplerPlus(eor+) S 175 119 
16K Buff.. Board !or Grappler+ S 175 119 
Butf.-edGrappler+, 16K S 245 179 

Paymar, Lowe- Case Chip (II+) S 50 39 
• PCPI, Ajlpli-Card. 14 leall.res 6Mhz S 375 275 

128K RAM Ext. w/Applicisk 6MH S 595 479 
RH Electronlca, St.!>er fan II S 75 59 

* Titan/Salum, Acx:eleratCJ II S 599 449 
Traneend/SSM, AIOI! . Senal/Pa-a l/f S 225 166 
TG Products.~ Paddles (II+) S 40 29 

Joystick (II+) S 60 45 
Vldex, PSIO l/f c..d S 229 166 
WICO, Mouse. C<Jr.,tete S 179 119 

Handler Pak (WCJd. lisl & Spell) S 130 89 

SOfTWARE for APPLE II+ /Ile 

Applied Soft Tech., VersaFOOn $ 389 S 269 
Artad, Magic Wirdow II S 150 I 99 

Magic Cooto{Wind,Mail &Words) s 225 s 149
* Alhton-Tate, dBase 11 (Req CP/M 80) S 700 I 385 

Friday(~CP/M80) S 295 S 199 
BPI Syatems, GL.AR.AP.PR orlNV. ea. S 395 I 289 
Broderbund, Bari< Street Writ.. S 70 I 47 
Continental, GL,AR.AP or PR- S 250 I 165 

Home Aa:rultant S 75 I 49 
~M S 100 I 66 

Dow Jone1, Mail<et Anatyrer S 350 I 276 
Market Manager S 300 I 235 
Market Microscope S 700 I 625 

Fox &G-. Otid<oode (for dBase II) S 295 I 185 
dGraph (ICJ dllase II) S 295 I 185 

. dUtility (for dllase II) S 99 I 66 
Hay-. Pie Writ.. (Specity 80 col. bd) S 150 I 99 
Howard Solt, Real Estate Analyzer II S 195 I 129 

Tax l'r'll'I". 1984 Call S 250 I 185 
WK, Letter Prrlect w/Mail M"'llf S 150 I 99 
Micro Craft, (~ires Z80 CP/M{;ard) 

Verdict or Billkeeper S 995 I 459 
Micro Lab, Tax Manager S 180 I 119 
Micro Pro, (all ~ire ZSO-CP/M Gard)

* 	 WonlStarw/Applicanl&CP/MSPECIAL S 495 I 325 
WCJdStai•• +Training MaroaJSPECIAL S 495 I 239 
MailM"'llf'" SPECIAL S 250 I 129 

• SpellStw•• SPECIAL S 250 I 129 
* 	 WCJdStar Professional. 4 Pak SPECIAL S 895 S 429 

Mier-. Mt.ifrl'lal(CP/M/Ajlple DDS) S 275 I 175 
Fimcial, Multitool (CP/M CJ DOS) S 100 I 75 
Bt.<lget . M~titool (CP/M or 005) S 150 I 115 

* 0.bome/C.P. Solt, (Oiskand Book)(Stat. . Bus. &Math) 
Sorre Comroon Basic f'ro1J111ns(75 ea.) S 100 I 49 
Practical Basic Progams(40 ea.) S 100 I 49 

Peachtree, R«i<ires CP/M &MBasic. 64K 
Series40GL&AR&AP. ~13 S 395 I 239 
Series9Text&Spell&Mal,~13 S 395 I 239 

Perfec:I, Prrlect Writ.. S 349 I 219 
Prrlect Writ../Speller·2 pak S 399 S 249 
Prrlect Filer or Prrlect Cale. ea. S 249 I 149 
Writ../Speller/ Filer/Calc(4) S 969 I 499 

Pestooft, """"1al Pearl S 295 I 195 
Quark, WCJdJiggler(lle) S 239 I 179 

Lexiched<lle(usew/Jiggl..) S 149 I 99 
Senlible, Sen. Speller. specify BOool Bd. S 125 S 85 

Bookends s 125 s 85 
Sierra/On-Uno, SaeenWrit.. Pro S 200 I 135 

SaeenWri1.. 11 S 130 I 89 
The Oictiorwy NEW! S 100 I 66 
Gen. Manager II NEW! S 230 I 155 

* Sllcon Valley, WCJd Handler S 60 I 39 
* 	 ListHandler S50 S35
* 	 Hm.. Pak(WCJd,List&Spell) S 130 I 89 

Software Publlohlng, PfS: Fite S 125 I 84 

Stoneware, DB Mast.. Ve<Sion 4.0 S 350 I i29 
DB Utility Ior II S 99 I 69 

Vldex, Applewliter II preboot disk s 20 I 15 
Visicalc 80 col. preboot disk S 50 I 39 
UltraPlan(specityboard){+ore) S 189 S 129 

VlslCorp/P.,.onal Software 
Visicalc 3.3 S 250 I 169 
Visicalc Enhana!d (lie) $250 1179 
Visilile or VisiDex. - $250 1179 

UTILITY & SYSTEM 
Beagle, Apple Mechanic or Oisk<IJil<. ea. S 30 I 22 

Dot.l>le-Take S 35 I 25 
Typelaces(Req. Ap. Mechariic) S 20 I 15 
DOSS Boss or Utility City. - S 30 S 22 
T~ Disk #1 S 20 I 15 

Central Poln~ Filer. DOS 3.3 & Ulil. S 20 I 15
* 	 C-Opyl!Plus(bitcoiierl S 40 I 30 

Elnateln,Car!iler-Applesofl BASIC S 129 I 85 
Epeon, Graphics O~ S 15 S 9 
Hayn, Tooninal Prog.(SM CJ MM.ea.) s 100 I 85

* lnooft, GrafO RTH I>/ Paul Lutus S 75 I 59 
Mlcroeoft, A.LO.$. $ 125 I .75 

fortranBO $ 195 I 149 
COMPLETE MICROSOFT LINE IN STOCK

* Omega, Lod<smith j~I copier) V..S.O S 100 I 75 
Penguin, C<Jr.,tete Graphics System II S 70 I 53 

Graphics Ma~cian S 60 S 41 
Phoenix, Zoom Gralix s 40 I 34 
Quallty, Bag oilricks S 40 I 29 
Utllk:o, Essential Data o..,iicator 111 S 80 I 49 

HOME & EDUCATIONAL 
Beagle Broe., Beagle Bag 30 I 22 
Brodarbund, Choplitt.. 35 I 26 

Arcade Machire 60 I 40 
Lode RI.mer 35 S 26 

BudgeCo., Pirllall Constr. Set 40 I 27 
* Contlnenla~ Home ACCOUltanl 75 I 49 

Dataeoft, A21ec or Zaxxoo. - 40 I 27 
Edu-Ware; (Large lnv"1tory) Cll 
Hayden, 5'"gor] II (Chess) 35 I 29 

Sargon 111 (Cl-.ss) 50 I 34 
lnlocom, Zorl< I.II .Ill. or StartroSS. each 40 I 27 
Koala, full lire in stock. CALL Col 
Learning Co., (Large 111"'11ory) Col 
Micro Lab, Miner 2049er S 40 I 27 
Monogram, Dollin and Cents S 100 I 66 
Scarborough/Lightning, Mastertype S 40 I 27 
Sierra/On-Uno, Ultima II S 60 I 40 
Sr-Tech, Woaniy s 50 s 39 
Spinnaker, Kindercorr!> (others in stock) S 30 I 20 
Sub Lolilc. Aii;,t SirugtCJ 11 S 50 I 37 
Te<rapln, Logo S 150 I 99 

OTHER BRANDS ANO PR06RAMS IN STilCK. CALL 

DISKETTES LIST DUB 
PRICE Pm 

BROWNDtSK 

OVERSTOCK SPECIALS 

WHILE THEY LAST 10 ea., PUse I, OS/OD, 48TPI S 45 3% 

CdD\r.ug &Meg $2095 11495 cci~~iio~~igg':=. IBM) ~ ~ j~~y· 11Meg s2150 12195 
10 ea SS/DO. 40T (Ajlple, IBM) S 55 IQtJrivooArt_I.._ 20Meg $3750 $2195 100 ea OS/OD, 40T (IBM. HIP) S 750 295IBM·PC Interface Maroa!, S/W&Cable Kit S 300 I 249 10 ea DS/00, 40T (IBM. H/P) S 75 35IBM·PC Cl-mi Transporter. 4 Pak SPECIAL $1895 11395 DYSAN, 10 ea SS/SD(Apple). etc.) S 69 39Apple Interface. M;ruil. S/W &Cable Kh $ 300 S 249 11m OS/DO 48T(IBt.1,H/P,etc.) S 5g 49* CCS,:;..i~ Interface 7710A (Set Balid) S 150 S 99 MAXELL, 19 - · MD1 , SS/DO S 55 29* ComX, 16K RAMc..d. 1Yr. Wty., ICJ II+ S 179 I 39 10 each. M02, OS/DO S 75 39* ComX, 80 col. +64K RAM VERBATIM, 10 ea MD525-01.SS SD S 49 26 

S 199 I 99 1DeaMD34. OS DO S 84 45~ilcon ~~'.~~~ $50 135 * GENERIK'' DISKETTESWm!Handler . $60 139 -AS LOW AS $1 
10eaSSISD.35.Track(ARJle,Atari) S 42 S 17 
100 ea SS. SD. 35Track (ARJle, Atari) S 415 I 130 

* Vldex, VKleoterm. 80 c00rm canl ICJ 11+ $ 345 I 229 

1000eaSS. SD, 35Track(ARJle,Atari) $4150 I 9115 
10 ea 05100, 48TPI (IBM. HIP) S 63 I Z1i 

MISCELLANEOUS 
Eleclronlc' p.-., L.-noo ~ 60 I 40 IOOea OS. 00. 48TPI (IBM.HIP) S 626 I 170

Lire s 90 I 80 1000 ea OS. DD. 48TPI (IBM. H/P) S6260 11400 
Peach s 98 I 66 Wff"'l<ets. no-· t~ (JJality. 90 day liri!OO wamty I>/ us 
cm,ie s 140 s 95 

Kenolnglon, PC Saver'" Lire CCJd s 50 I 39 
NelWo<X, Wretree. 4outlet. w/filt.. s 70 I 49 

NEC eooi-. PC820lA. GENERIK™16K(t064K) s 799 I 699 
Uata RecCJd.-. PC8281A s 115 I 99 
Pmt... PC8221A. llBmal. 

40col. s 170 149 

(hi) H/P12C. Calcu~ICJ s 120 I 99 
H/P 11C. Calrula!CJ s 90 I 76 
41CX.~tCJ NEW! s 325 I 275 
41C.Galc\JlatCJ s 195 I 149 
41CV. Cale.. w/2.2K Mem. s 275 s 219 Each at 1000 ~tity. 

tor the ATARI 
0 1983by RANA 1000 Drive, 320K S 449 I 369 Mmuntider~tiesoWy. 

KOALA, Pad w/Micro Illus. ~ 100 I 75 COMX COrporaton 

~ iraet bad< llJ'l'"'lee 
51>/COMX~. notus.* MEANS A BEST auv 

aonwAllt ah APPL£ OR 1111 UTIUTY IOFTwAllE SECTIOHI 

MONITORS ~~~~::0 

PRINTERS ~ESsoRIES LIST ' OUR 
DOTMATRIXPRINTERS: PRICE 1'1111 
EPSON, RX80 S 399 S 299 

FXBO S 699 Cit! 
MX100F/T, B():ps. w/Graflrax+ $ 995 I 599 
FX100 $ 895 Col 

. Apple II GraP>ics Olfrll S 15 S 9 
LEADING EDGE, Gail~ Banana S 250 S 209 
MANNESMANTAU.Y,160L,80Col. $798 Cit! 

180L.132Col $ 1098 Col 
Spirit, 80 cps s 399 Col 

NEC, PC·8023A. F,T. 120cps. BOcol. ~ S 599 I 439 
PC·8025, 120cps. 136 col. para S 895 I 775 
Cable. 8023/8025 to IBM·f'C • S 50 I 40 

OKIDATA,82A,80col .. 120 cps.p;ra $ 349 Col
™·132 col., 120 cps, para. s 749 Col 
92. 80 col.. 160 cps, para. s 599 Col 

·93, 136col.. 160cps.para. $ 999 Col 
2350P.f'ac:mir1<.350cps.para $2695 Col 
2410P.PaB!ak.~ $2995 Col 

ORANGE MICRO,<lrappliir+. ICJ Aw1e S 165 I 119 
PRACTICAL, MDdUl In-lie 641<.Paa. S 349 S 259 

-..i tn-t.re 64K,S... $ 349 I 269 
QUADRAM, Quac!et. Jet·Cota- Printer Col 

* STAR MICRO., . 
Genriri 10"X.120cps,2.3K $ 499 S zag
Genriri 15"X.1 20cps,2.3K Call • ~ 

IBM·PC to Epson or Star Micronics Cable $ 60 S 35 
Applel/fandGabletorEpsonorGem~i ·s 95 I 66 

LETTER QUALITY - DAISY WHEEL PRINTERS: 
~UKI, 6100. 17qis, BO col., ~lei $ 700 I li39 
NEC, 1~LO. 14cps, Para.wiTF. 101 col $ 695 S 526 

35LO. 31cps, Para,w/TF, 132col $1335 I 995 
* TIX. 1014, 13qis. Para.&Ser., Pin&Fric. $ 649 I 4911 
SUPPLIES: Tractor Hoed Paper, Ribbons. Daisy Wheels. 

usr OUR
PLOTTERS PRltE 1'1111 

AMDEK, OX\'·100, 10'"·x 14", Pa-a S 749 I 599 
~111. 10"'14", 6-. SIP '$1299 I 999 

MANNESMANN TAU.Y, 
Pixy3, Microploller •S 795 I 845 

DISK DRIVES 
Amdllk I, 3.. Miao-Acwi. 143K

* CENTRAL PT., Filer. Ulil. & ARJle DOS 

~ A2. 143KOisk Drive 
l.illiiiill A82. 143K to 328K Drive 

MICRO -SCI A2. CootrollEr Card 
•A40. 160K. Drive
*A70. 286K. Drive 

A40 A70 Controller 

1 /2 HIGH ALPS, A40, Belt Dr. 163K 
TEAC. T40. Direct Or.. 163K 
TEAC.TBO. Dbl.Sided,326K 
Controller Gani"' ComX 

RaNI 	 Bite 1. 163K. 40Track 

Bite 2. 326K. 80 Track 

Bite 3. 652K, 160 Track 

Bite Controller 


S 299 I 249 

S 20 I 16 


s 479 I 230 
s 569 I 429 
s 100 I 79 
s 449 I 299 
s 599 I 299 
s 100 I 79 

S 299 I 199 
$ 349 I 239 
S 449 I 329 
S 110 I 59 

S 379 I 249 
s 649 s 399 
S 849 I 499 
S 145 I 84 

MODEMS ~8ESSORIES 
ANCHOR, 

Sig"elman MK I Modem (RS232) 
Sig-elman Mark XII 

HAYES, IBM·PC Smar1modem 12008 
IBM·PC Smar1cortt II Soltw.re 
Siad< CiYCJloiT<!llh (RS·232) 
Sl3d< SrnirtJrocBn:m(RS·232) 
Smalt!oodem 1200 (RS·232)" 
Mk:romodem 100 (S·100 bus) 
Mk:romodem lie w/Snmcortt 

IBM-PC to Modern Cable 
NOVATION 

IBM·PC'Aa:ess 1·2-3 Pad<age 
~I II Modem. 300 BAUD 
212 Apple Gal, 1200 BAUD 
PC-Gal with Clos:stalk 
Gal 
J-Gat 
212AutoGat 
Smar1Gal103/212 

TRANSEND/SSM, 
T"""""1 ICJApplell 
ModenCanl I« the Apple II 
Transmodem 1200 

* AMDEK, 12" Green, #3006
* 	 1r Asmed300A* 	 12"Antl.-.#310AICJ1 8M·PC
* 	 13" Color I. Coo1>osite 
* 	 13" Color 11, RGB. Hi Res 

DVM. ColorllCJllltoApplelll/F 
13". Color IV. RGB. 720Hx400V 

NEC, 12" Green. Model JB1201M 
12· Color. Coo1>osite, JC1215M 
12"Color, RGB.IBMModelJC1203

* PRINCE!ON, RGB Hi Res. HX·l2 
QUADRAM, Ou<kktToole 12" RGBColor 

0ua;scmen 1r 968x512 
ZEN!Tlt, 12" Green. Mel. ZVM123 NEW! 

12" An"lle', ZVM124 (IBM·PC) 

RAM EXPANSION 

* ALS, ADD Ram (II+) 16K S 100 I 59 
* ComX.80 col. +64K RAM. 

ICJlle.1Yr.Wty. s 199 99 
* ComX, RAM Gard. 1 Yr. Wty. (11+)16K s 179 39 
* Mtcroeoft, RAM c..d (II+) 16K s 100 66 
*Tian/Salum RAM Gard (II+) 32K S 249 I 166 

RAM c..d (II+) 64K S 425 I 299 
RAM c..d (II+) 128K S 599 I 399 

UST otll 

PRICE lllEE 


$99 176 
$399 $2119 
S 599 I 439 
$ 119 s 89 
S249Sl89 
$289 12?5 
S 699 I 535 
S 399 I 275 
S 329 I 239 
$39 $29 

S s9s I 445 
S 389 I 289 
s 725 s 559 
S 595 I 419 
s 189 s 139 
S 149 I 104 
s 695 I 679 
S 595 I 415 

$ 89 S .89 
S 299 S 269 
S 695 I 559 

$ 200 135 
s 210 s 149 
S 230 I 189 
S 379 I 289 
S 529 S 4311 
s 199 I 17~ 

Clll 
S 199 I 159 
S 400 • 299 
S 400 I 299 
S 795 I 499 
S 795 I 499 
s 1995 11595 
S 200 I 115 
$ ~ S 115 

ORDERING INFORMATION AND TERMS::~=~~~~i1~1s~:~:~~n~~~= 10:d:S.1~~u~~",~C:::S~t!.~!::r~s~~~~l!~1Y11onor. Persona1or olher 
Company Checks allow 20 days lo clear. No. C.O.D. Prices reflect a3% cash discount so ADD 3% !o above prices lor v1$A or MC.For U.S. Mainland,add 3% ($5 minimum) lor shipping, insu1ance and handling (St&HJ by 
UPS. UPS ground is standard so add 3% (5 10 minimum) more tor UPS Blue for Sl&H. Acid 12% total (S 15 minimum) for Sl&H for US Postal,APO or FPO. For Hawaii, Alaska and Canada, UPS is in some aieas only, all 
others are Postal so call, write,or specify Poslal, Foreign Ofders except Canada lor SJ&H add 18%Of 525 minimum IOI' Sl&H excepl IOf moni!Ol'S add30% or$50 minimum for Sl&H.Prices subject to change. typo errors, 
and availability so call to verify. All goods are new.inclu~e warranty and are guaranteed to work.Due to our low prices and our assurance that you will get new unused products.ALL SALES ARE: FINAL Call before re tum· 
Ing goods !or repair or replacement. Orders received with insuffl::ien1 Sl&H charges wi8be refunded. ORDER DESK HOURS 6 A.M. IO 6P.M. PST,MoodayltvC>Ugl Friday and 10!04 Saturday. 6A.M.hereis9A.M. i\ New York. 

OUR REFERENCES: We have been in ~ters and ele<:lrOl_'licssince 1958, a com_pl!lerdealer since 1978 andincomru1ermaitorder since 1gao.Banks: 1st ln1ersta1e Bank, {503) 643-4678. We belo~ 10 
the Chamber ol Commerce (503) 644-0123, Bette1 BuSlness Bureau and Direct Marketing Association. Of ca!I Dunn and Brads11eet i you are a subscriber. Fastrak •· and Generik ·• are trademarks ol ComX Corpora hon. 

CASH &CARRY·OUTLETS: 
Over-the-counter sales only. Open Monday t!vough Saturday 
10:00 until5:00. 

PORTLAND, OREGON, 11507·0 S.W. Pacif~ Hwy, Terrace 

Shopping Center, T~ard. On 99W between 217 and 1·5. Call 

245·1020. 

SEAmE, WASH., 3540 128th Ave. SE, Bel~vue, WA 98006, 

' Tele.: 64l-4736, in loeh'mann's.PlazanearFaclorla Square, SE 
ol Hwy.405 &90 and at SE38th &Richards. 

~;:<!:];!~,..___.., DiSKETTES 

SS SD $1.00 Each 
OS DD $1.40 Each 

http:Soltw.re
http:15"X.120cps,2.3K
http:10"X.120cps,2.3K
http:MD525-01.SS
http:CdD\r.ug
http:GL,AR.AP
http:GL.AR.AP.PR


LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 


THE IBM-PC SUPPLY CENTER 


256K IBM-PC 
Two 320K Disk Drives by CDC 


90 Day Warranty By Us 

Call for Details 


~---------------J *Comx:~;:;:-··~:~i: 


tor the DRIVES ANO
IBM-PC or XT ACCESSORIES 

CONT"OL 
DATA OR landon 


320K/360K OS DD DISK DRIVES 

With Detailed Installation Instructions 


30 Day Warranty by Factory Authorized Distributor 

ins~:;;I~",; $229 $239For0ne. 

HALF $199 HEIGHT 

UST WR 
PACE l'lll:li 

Am<fisk V, \? he;g\t. ilt.-nal , 
310K1360K s 329 s 249 

Atr<lisk Ill . 01'!13" Miao FIOflflY, 
310K/360K s 599 s 529 

Cable, Atr<lisk Ill to IBM-PC into-face Cd 

AMIEK 

MAYNARD 
Floppy OrWe Catrol Bid.·t.1> to 4ciives S 195 S I 65 

same with Parallel Pon S 175 S 2U5 

QllAl)'VIM 6 Meg. Removable $2295 s1795 
QUADISK. 6 Meg. Fixed S1995 $1595 
CALLON 12 Meg. F~ed 52250 s1750 
AVAILABILITY 10 Meg. Fixed 52650 $1050 

17 Meg. Fixed S2895 $2295 
72 Meg. Fixed S6500 $4950 

8" CP/M-80 SOFTWARE 

MUCH MORE IN STOCK 

ASHTON-TATE, dllase II 
Friday 

BLUE CHIP, Mill iooaire 
DIGITAL RES., CBASIC 

CBASK: Cooµlo'(CBOO) 
Pascal/MT+ 
CISCOBOL 
PL/I 
ceon.>iler 

FOX & GELLER, lluO< Code 
dU!il 
~ 

INFOCOM, Staicross. ZOl1< I, II a II , ea. 
Oea~ ire a Ptanett~I . ead1 

MICROCRAFT, V"1lct a Bill<eep<r, ea 
MICROPRO, Words!"" 

Mail~·· 
WudStar Prof.. 4Pak(Cail) 

MICROSOFT, Multi~an 
COBOL-80 eon.>iler SPE£1AL 

UST WR 
PRJCE l'lll:li 

s 700 s 385 
s 295 s 149 
S70 S43 
s 150 s 99 
s 500 s 339 
s 350 s Z39 
s 850 s 575 
s 550 s 375 
s 350 s 150 
5 295 s 115 
S99 S61 
S295 Sll5 
S50 S34 
$60 $40 
s 995 s 495 
s 495 s Z39 
s 250 s 119 
s 895 s 419 
s 275 s 195 
S 750 S 350 

MEMORY CHIP KITS 

Ml-on lo yar fOOT<XY 13115 a rrore bo.:rd. 
100'll tested. Wrth ro ctayw.rrai1y. 
* 64K Kit, 200NS, 9 dllJs, 4164 


16K Kit. 200NS. 9 dllJs, 4116 

(la PC-t rrothertxml) 


AMDEKMAI 4-il-1 M~tiple lkad, r,oo 
~.Mero. 128K 

AST CoriloPILS, 64K SIPIC 
Corilof\s, 256K SIPIC 
Megaf\s II, 64K. 2SIPIC 
Megaf\s II, 256K. 2SIPIC 
156K MegaPILS 11 E>p;y0r 
SixPakPILS 64K. SIPIC +S/W 
SixPakf\s, 256K.SIPIC +S/W 
SixPakf\s, 3841<.SIPIC +S/W 
Fa SixPak wl Gare Pon. .al 
110 f\s II, 2SIPIC 

80 s 	65CURTIS~'=~~~ 40 s 30 
VIJli<:al CPU 'S)'IO'T1 Stm' 25 s 19 
Morodmre Ext .Gable Pair 50 s JS 

s 499 s 349HERCULES.Morc.7mre ­

s 169 s 199KeyTronic. Kes150. st~ keytmtl 

s 150 s 109liaala ~:ai;:;:.;~0e;gi s 15 s 11 

MAYNARo=:~MFCs 89 
' ~ 

SandStar. ro RAM caid S 130 S 169 
SandStar, 156K cad S 499 S 395 

SOFTWARE for IBM-PC or XT 

BUSINESS 

LIST OUR 
PRK:E Piii;( 

ALPHA, Database M"13gEI' II s 295 s 1115 
ASKTON-TATE* dllase II, req. PC·OOS & 12BK S 700 I 385 

dBase II User's Guide (Book) S 30 I 10 
Ewyman's OB Prirrer (Book) S 15 I lZ 
TheFmncial- S 700 S 395 
Friday $295 $1 99 

APPLIED SOFT. TECH., Ver.;afonn S 369 S 285 
ASK MICRO, GL,AR.AP,INV or PR ea. s 495 I 185 
BPI, GL.AR.AP or PR S 595 I 395 

*	 CONTINENTAL. Hare/\arullanf S 150 S 19 
FCM (Filing, Cataloging, Mailing) S 125 S 19 
f'lllperty Managerrent S 495 I 329 

DOW JONES, M<Vl<et Wyler S 350 I 178 
Mar1<et Manager s 300 s Z39 
Mail<et Miaos!Xlpe S 700 I 525 

* 	EINSTEIN, Wrila- NEW! S 300 I 11111 
Mermry Trainer NEW! S 80 S 55 
Speller NEW! S 150 S 95 
Mailer NEWI $ 80 S 65 
Lett.- 5cEr<s NEW! S 300 S 1115 

FOX & GELLER, OOO<code (MSOOS) 
dGrap1 (MSOOS) 
dUtTI (MSOOS orCPIM86,ea.) 
Gralox({',QaGraii>ics Bid) 

HAYDEN, IBM Fie Wlita-

Fie Speller 


HOWARDSOFT, 

Real Estate Analyzl< II 

Tax Preparer, 1964-lor 1983 


IUS, EasyWnta-ll(WP) 

EasySpeller II 

EasyFiler(a DBMS) 

Business S)'llJTl: GL+AR+AP 

GL ,AR ,AP,PR,QE a !NV.­* INSOFT, Data Otsigl("'5y to use DBMS) 

UFETREE, Vol<s'Mita­
* LOTUS, 1-2-3 

MICROCRAFT,Venfict a Bill<eeper,ea. 
MICRO LAB, Tax Manager 
MICROPRO, WonlS­

MailM"ll''" 

SpellStar'" 


* 	 Won!Star Professional, 4 Pak 
Starlndex'" 
JnfoStw""' 
AEpa!Star'" 

Starllir.;t'" 


MICRORIM, R:base, Series 4000 


UST WR 

PRJCE l'lll:li 


S 50 S 45 

S 50 S 16 

S 599 S 519 

S 39S S 179 
s 695 s 495 
s 495 s 345 
s 795 s 595 
s 395 s 295 
s 395 s 295 
s 695 s 495 
s 895 s 595 

s 45 
s 315 s 195 

s 850 s 599 
s 875 s 695 

S 295 S 178 
S 295 I 179 
s 99 s 69 
S 295 I 195 
S 200 S 136 
$ 100 I 119 

S 250 I 189 
S 295 I ?20 
$350 $2511 
s 225 s 149 
s 400 s 199 
$1495 I 11!15 
$ 595 s 395 
S 225 I 169 
s 285 s 195 
S 495 I 329 
$995$4611 
s 250 s 169 
S 495 I 239 
s 250 s 129 
s 250 s 119 
s 695 s 429 
s 195 s 109 
S495115ll 
s 350 s 199 
s 195 s 115 
s 495 s 335 

MIC~~=~~K ~ ~ : : 
SystO'T1Can! 64K 
MOLSe 

MOUSE SYSTEMS, PC Mot.Se wl.,h. 

ORCHID~:: ~:r,~~ 
PLANTRONICS 

Colaf'ILS. 16 cola IJd. w/Para Pon 

QUA.ffiAJ'1
• lluadink NEwtBT VERSION 

lluad>oanl, ro RAM, eJCp<Vld to 384K 
lluad>oanl 64K. eJCp<Vld to 384K 

* 	lluad>oanl, 384K 
lluad>oanl II , ro RAM, eJCp<Vld to 256K 
lluad>oanl II , 64K, expand to 256K 
lluad>oanl II , 256K, 6 lll'Clion 
01'!d5t2+64K~seialpM 
Quad 512 + 256K ~LS serial pM 
01'ld 512 + 512K ~LS !Bial pM 
Oua<t:ola I, boa11, 16 colors 
Oua<t:oloc II, board, t£e with lluadcoloc I 
llw<Xflnxne. 12" RGB Morita 
lluadsaeen. 1r 968 x 512 Moritoc 
Miaofam. wlru.>f. PP, 8K,IMP8 w/PS 
Miaolazer. wlru.>f, PP, 64K,IMP64w/PS 
Miaofam. wlf:n;r/ , PP. t28K. 

IMP128 w/PS 

Miaolam. Snap-on. BK. PP, Epson 


IMEB, w/PS 

Miaolam, Snap-on, 64K, PP, Epson 


IME64. w/PS 

All"1iaula2!J>""~(wlCIJll'll0512KX~to64K) 

Tecmar :::~~ ~;:: : 
Gaprail. 64K. 

SIPIC/Ptog S 414 S 324 
Gaptail, 384K. 

SIPIC/Prog S 795 S 596 

TG PRODUCTS.Joys10. 

WICO, IBM -PC MOLSe 

S60 s 100 
S40 s 69 

BUSINESS 
MICROSOFT, Mohip!M S 175 I 175 

Won! S 375 
Won! with MOLSe $ 475 
lina1cial Statement S 100 
8'Jdget s 150 

MONOGRAM. Ool!as& Seroe S 165 
* OSBORNE/COM)(, (Book & Business, Statis1ics 

& Math Pmpns M DS/00 Oisf<s) 
Sare Coomon Basic Ptog. (70 ea.) S 100 
PracticalBasicl'ropns(40m) $ 100 

PBL CORPORATION, 
Personal lnvesta1.l S 145 

PEACHTREE, Peach Pak (GL,AR&AP) S 395 
Peach Text 5000 s 395 

PEARLSOFT, Personal (DBMS & MIS) S 295
* PERFECT, Po-feet Wril<J'" S 349 

Wril<J & Spello', 2Pak S 399 
PerfllctFil<J"'orPerfllctCalc:. m s 249 
Po1ectWrita-. Speller, Filer, Calc: (4) 5969$41111 

SOFTWARE ARTS, TK1 SdYB' S 299 I 119 
SOFTWARE PUBUSHING,PFS:File $ 140 I 84 

PFS:AEpat $ 125 84 
PFS:Wlile NEW! S 140 95 
PFS:Grafil NEW! S 140 95 

SORClM, Sq>efCak: II s 295 1115 
Sq>efCak: Ill s 395 285 

SSl/SATELUTE,Wonll'a1ect s 495 376 
Persona1Won1Po1ect s 195 149 

STC/SOFTEC, TheCteata $ 300 1115 
STONEWARE, Adv..-.ed D.B. Mas1a­ s 595 395 
SYNAPSE, File M;mger s 100 67 
SYNERGISTIC, Data AEpal<J $ 250 1119 
T /MAKER, T/MakiJ 111 s 275 1119 
VISICORP, VJSiCak: 4 s 250 178 

VtsiFileorVtsiSd-..1.Jfe s 300 119 
Oesktqi Plan I s 300 119 
Vs Won! with VJSiSpell (128K) $ 375 169 

UTILITY & SYSTEM 
1983 CL SOFTWARE AWARD: 
'Cot>t II PC by Central F'llinl Soltware 5 sfill the best 
soltware buy of 1983 and 1964. II will oopy more oopy 
l'Olecled soltware and fast<J than '""! other bad<t.1> systlJTl. 
Url~e olher (Xlfli<Js ii m3<es an exact iLIJ[.cate ol yar 
original and it - 100'll ve:ilication of - - Oocun81tation 
s eicce11en1: 
* CENTRAL POINT, f:n;1/ II PC. Bacfo4l S 40 S 30 
* COMX, Fastrak'", RAM/Disk <milata 

andprilt<Jspooler-. Wocl<son'""! 
PC/OOSwsionaRAMcard.MerullrN<n $ 100 S 69 

S 395 S 175 
S 195 I 145 

S 295 S 195 

~ 1: ; 
1
: 

S 475 I 375 

$680 $4115 
s 295 s 115 
S 395 I 179 
s 595 s 395 
~I Cll 

s 395 s 115 
s 595 s 395 
s 325 s 165 
s 550 s 410 
s 895 s 615 
s 295 s 115 
s 175 s 109 
s 795 s 499 
S1995 S159li 
s 169 s t19 
s 319 s 119 

s 465 s 295 

s 179 s 145 

S 319 S 135 

I 176 
I 338 
S 69 
s 109 
I 110 

S BG 
S BG 

I 99 
I Z39 
s Z39 
I 185 
I Z19 
I 149 
I 148 

Prices and ava1lablhty subject to change Call 

$55 
9 Each, 4164, 200 ns, MEMORY EXPANSION 

90 Day Warranty by us 

$325 $295Twoormore. 

ComX 256K RAM BOARD 
Fully Compatible 2 Year Limited Warranty by ComX 
ith Fastrak RAM Disk Emulator and Spooler Sollw 

Wor1<son DOS 11 °'2 0 

* MEANS A BEST BUY 
.________________, 

UTILITY & SYSTEM 
DIGITAL RESEARCH, 
Coranent CP/M-86'" 
CP/M-86'" 
CBASIC 86'" 
CBASIC Conµler (86 a MSOOS), m 
Pascal/MT+ (CPIM-86) 
Pascal/MT+ (MSOOS) 
Pll l(MSOOS) aCP/M-86, ­
Aa:ess Mrg.(MSOOS a CPIM-86), ea 
Display Mn!J(MSOOS orCPIM-86), ea. 
Speed Prug. Pkg. (CP/M-86) 
CIS COBOL-86 
DR LOG0 -86 

HAYES, Snmcorn ll (OataCom..) 
MICROCOM, Microtmmil(Data Com..) 
MICROSTUF, Clm;talk XVl(Data Com.) 
MICROSOFT, 111JMath/111JSin'!> 

Business BASICCari>. 
Pascal Corri>iler 
cConµler 
BASIC Car!>iler 
FORTRAN Conµler 
CO BOL Car!>iler 
BASIC lnlerprel<J 

NORTON, Ulililies2.014 prl)l1irl1S 
ROSESOFT, Pro1<ey 

HOME & EDUCATIONAL 
EPYX/Auto. Sim., T~of Apshai 

Oil Barons 
* 	ARMONK, Executive Suite 

BLUE CHIP, MiRionaireaTiaion. ea. 
BPI SYSTEMS, Personal Aarulling 

• 	BRODERBUND, Apple Pan~ (Color) 
Lode Rimer a Serp"11ine, ead1 

COMPREHENSIVE, 
PC Tutor (1.1 a 2.0, ea.) 

CONTINENTAL, Hare Aarultant+ 
DATAMOST, Pig Pen/Space Strike, ea. 
DAVIDSON, The Speed Readier II 
tNFOCOM, lleallinelSUSPENDEO, ea. 

Zlll1< 1a ZOl1<11 or ZOl1<111 .ea. 
* INSOFT, Myslrix, Wonltrix a Quolrix.ea. 

MICRO LAB, Miner 1049 
MICROSOFT, Fligll Sirrulata 
MONOGRAM, Oollar.i& Smse 
PBL CORP., l'er.mll lnves1or 
SPINNAKER, 5'....,..-Troops (1 a 2) 

Stoey Maclline or Face Mak<J 

STRATEGIC, The W'6[J Facta 

SUBLOGIC, Nigl! Mission Pirllall 


S 350 I Z26 
$ 60 I 40 
S 200 I 136 
S 600 I 386 
S 400 I Z69 
S 600 I 31111 
S 750 I 489 
S 400 I 179 
$ 500 I 3311 
S 200 S 136 
$ 850 I 5Z!i 
$ 100 S BG 
$ 119 I 8<I 
$ 100 S 116 
$ 195 I 129 
S 300 I 125 
S 600 I 450 
S 350 I Z!ili 
$ 500 s 375 
S 395 I 115 
S 350 S Z!ili 
S 750 S 559 
$ 350 I Z!i1i 
$ 80 I 65 
S 75 S 48 

$ 40 29 
s 100 76 
S 40 Z7 
$ 60 38 
$ 195 138 
s 30 19 
S 35 Z4 

s 60 40 
s 150 19 
s 30 22 
s 75 49 
s 50 33 
$ 40 17 
s 35 29 
s 40 29 
s 50 33 
s 165 110 
s 145 99 
S45SJS 
S35 S14 
$40130 
S40S17 

~:~~~,. TOLL FREE 
(800) 547-1289 

Order Desk Hours: SAM to 6PM PST 
Oregon TOLL FREE Hol lioe For lnlormal10n 

(800)451-5151 On Your Order 
Portland: 245-6200 (5031245-1030I 


r--F-REEGIFT___MAilro7'"P.0~~2306S:-P~rti;,;d,CiR97223-I 
I Use 01..., order forms ~ilies yoo loc a lree
I g1h with your order. Get on OLf mailing list row
I loc order lorms. arid ""rew rewslett.- and 

I 
sales specials amooicemeot. OtJ rustOITlelS 

NAME 

ADDRESS 

I
I
I
I 

are already on w hsl. 

I COUPON CITY STATE_ ZIP - ­ I 
~----------------------------~ 

~ VIS4 

~--©1984 by Conroy-LaPolnte, Inc. 
All rights reserved. 
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e Hands On: Communications 

Communications 
Concepts 
Voyage down the bit stream through the world of 
full-duplex, half-duplex, simplex, parity bits, and 
framing errors. 

W. David Schwaderer 

Telecommunicating with the PC can 
be a smooth and satisfying experi­
ence. In most communications ses­
sions, with a good program and a 
reliable modem, you don't have to 

understand how the process works. 
When troubles pop up, however (and 
they inevitably do), it is almost im­
possible to restore the connections 
unless you have at least a general un­
derstanding of communications con­
cepts. Too many telecommunications 
sessions end in data silence and a 
phone call to an expensive express­
mail service. Here are several fre­
quently misunderstood concepts nec­
essary for effective communications 
troubleshooting and programming. 

The Communications Circuit 
A communications circuit connects 
two data communications devices in 
a way that allows them to exchange 
information. (In this article, one 
communicating device will always be 
a PC; the other may be another PC, a 
data provider, or a central computer 
located at a large computing facility. 
Whatever the other machine is, it will 
be called the remote system, even 
though it may be located only inches 
away from the PC.) The communica­

tions circuit goes by many names: the 
link, the path, the telephone line, or 
just the line. The physical composi­
tion of a communications circuit may 
include several media, such as copper 
wire, fiber-optic cable, or even air, 
as in the case of microwave trans­
mitters. 

A single communications circuit 
may provide one or more commu­
nications channels. For example, a 
circuit consisting of a fiber-optic me­
dium may support over 1000 tele­
phone calls at the same time, each on 
its own communications channel. A 
channel is a single data path on an 
end-to-end communications circuit. 
Channels are sometimes referred to 
as facilities . 

When you make a long-distance 
telephone call, your voice is converted 
to an electrical signal by the tele­
phone; it then begins its journey on 
a copper wire circuit. This circuit, 
technically referred to as a local loop, 
eventually winds its way to one of 
the telephone company's central 
offices. 
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Figure 1: Multipoint line 

There, your voice signal may be 
routed to more copper wires, or it 
may be digitized, placed on a glass 
fiber-optic cable with over 1000 other 
calls, and carried to a microwave 
transmission system that delivers it, 
perhaps via satellite, to another tele­
phone company central office near 
the person you are calling. At the 
second telephone station your voice 
signal may be placed on another cop­
per wire for delivery to the person 
you wish to speak to. In this way, a 
communications circuit may be com­
posed of several different communi­
cations media, each providing more 
than one data channel. 

Types of Connections 
If a PC is connected to a remote sys­
tem via a dialed telephone call, the 
line used is called a switched line. 
Switched lines are fine for many types 
of communications, but for high­
speed transmissions requiring a high 
degree of accuracy, such as financial 
data transfers, switched lines are in­
adequate because of their unpredict­
able transmission line quality and 
susceptibility to electromagnetic in­
terference. Therefore, it is often nec­
essary either to connect directly to 
the remote system via an in-house, 

186 

direct-connect line or to have the 
phone company install a permanent 
connection called a leased, or pri­
vate, line. 

Leased lines are more or less per­
manent and therefore not subject to 
the random quality of switched line 
connections, which are constructed 
"on the fly" to service a call and then 
dismantled after it is completed. A 
good way to think of a leased line is 
to imagine a pipe with no valves or 
switches. 

A leased line costs more, but it can 
transmit more error-free data traffic 
per hour than a switched line-an 
important consideration for busi­
nesses. A leased line requires special 
installation, continued monitoring, 
and "tuning" by the telephone com­
pany. One way to determine if a line 
is leased is to install telephones on 
each end. If you can talk to the other 
end without dialing or hearing a dial 
tone, you're on a leased line. 

Another advantage of leased lines 
is that you can use the same circuit to 
link more than one PC to a remote 
system (see Figure 1). Lines with mu!­

tiple PCs connected to the remote 
system are called multidrop or multi­
point lines, as opposed to point-to­
point lines. Such lines are analogous 
to telephone party lines. 

Data Communications Modes 
Suppose you have established a tele­
phone connection between a PC and 
a remote system. You can use this 
connection in one of three data com­
munications modes: simplex, half­
duplex, or full-duplex (see Figure 2). 

In simplex mode data moves in one 
direction only; one computer acts as 
the transmitter and the other acts as 
the receiver. Conventional radio, tele­
vision, and stock exchange ticker 
tapes are examples of one-way com­
munications. 

In half-duplex mode data can 
move in both directions, but not si­
multaneously. If one machine is 
transmitting, the other is receiving 
and is temporarily prohibited from 
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Figure 2: Data communications modes 

transmitting. Half-duplex mode is 
like a narrow bridge that is wide 
enough for only one car; while cars 
can proceed both ways, only one di­
rection can be used at a time. Traffic 
going in one direction must wait for 
oncoming traffic to clear the bridge. 
Another example of half-duplex com­
munications is a CB radio; two-way 
communication is possible, but only 
one party at a time can talk on a 
given channel. 

In full-duplex mode data commu­
nication is both two-way and simul­
taneous; both computers on a circuit 
can transmit and receive simulta­
neously. The two simultaneous trans­
missions may or may not be related. 
The two individual transmissions oc­
cur on separate communications 
channels, which combine to form a 
full-duplex connection. Consider a 
two-way, multilane freeway. Traffic 
flows in both directions, and the traf­
fic flows are unrelated. 

Two- and Four-Wire Lines 
In many communities traffic control 
authorities have designated certain 
multilane streets as one-way streets. 
Even though a given street is wide 
enough for traffic to move in both di­
rections, traffic is allowed to proceed 

in only one direction. If two-way 
traffic is needed in the area, an adja­
cent street is often designated as one­
way in the opposite direction. These 
conventions lead to a more efficient 
traffic flow. 

Half-duplex mode is 
like a narrow bridge 
that is wide enough for 
only one car. 

A typical telephone line connected 
to a home telephone has four wires, 
but only two of them are used to 
carry your voice. Any data commu­
niption over such a connection is 
referred to as two-wire data com­
munication.Two-wire lines are capa­
ble of full-duplex communications, 
but, as in the one-way streets just 
mentioned, two-way traffic may not 
be efficient, or more likely, sufficient. 

The connection may not let enough 
traffic pass during rush hour. 

One common solution to this 
problem is to install another tele­
phone line and to designate each line 
as a one-way path. Each telephone 
line is therefore considered a big sim­
plex link, even though it is capable of 
full-duplex communications. Since 
two telephone lines are involved, 
each having two communications 
wires, any data communication over 
such a connection is referred to as 
four-wire, leased-line data com­
munication. 

Software Line Protocols 
Users may determine how a particu­
lar line is used, even though the line 
may have several capabilities. One ca­
pability (e.g., transmission simul­
taneity) can be traded for another 
(e.g., increased instantaneous single­
direction throughput). Telephone line 
connection hardware (modems) or 
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software can perfo rm this capability 
redefinition. However, if a given co m­
munications medium is capable of 
only simpl ex data fl ow, you cannot 
conduct full- or half-duplex commu­
nications. Similarl y, if a communica­
tions medium is capable of only half­
duplex data flow, you cannot conduct 
full-duplex communications. 

Some data processing appl ications 
(for exa mple, some IBM VM/370 ap­
plications) operate in a half-duplex 
manner even though the connection 
is capable of full-dupl ex communica­
tions. Such an application sends out a 

In contrast to the start 
bit, the inclusion of a 
parity bit with data 
characters is optional. 

burst, or ph rase, of data and then ex­
pects to rece ive a burst in return . 
Thus, a half-duplex protocol is ob­
served on a full-dupl ex link . 

This method is di ffe rent than a 
half-duplex mode achieved via a mo­
dem, because in the case of a modem 
the hardware trades off transmission 
simultaneity for increased instan­
taneous single-direction th roughput. 
Specifically, the modem tells the PC 
when it can transmit. When the PC 
begins transmission, it does so at a 

more efficient transmission rate be­
cause it temporarily owns all the 
"traffi c lanes" of the communications 
circuit. 

In practice, the effi ciency of this 
mode of communication is affec ted 
by acti vities collecti vely referred to as 
line turnaround . In some commu­
nications sessions (e.g., with an IBM 
VM/370 system), half-d uplex line 
turnaround over a fu ll -duplex line is 
achieved by software without hard­
ware involvement. Special data char­
acters called turnaround charac ters 
transfer transmission " rights," signal­
ing that the transmitting party has 
completely transmitted its burst of 
data . For example, a VM /370 ap­
pl ication co uld send your PC a burst 
of data and then signal that it was 
ready to receive data fro m the PC by 
appending a turnaround character to 

its burst of data. In CB terms, the 
VM/370 application is saying "over" 
and "back to you." 

A VM/370 turnaround charac ter 
that is received by the PC is ca lled an 
inbound turnaround character. When 
the PC has fini shed sending its repl y 
to the VM/370 application's data , it 
signals the VM/370 by transmitting 
an outbound turnaround char­
acter. The inbound and outbound 
turnaround characters do not have to 
be the same data charac ters. 

The VM/370 so ft ware signal used 
in its half- duplex protocol has a ma­
jor advantage over a hardware signal. 
The VM/370 software approach 
does not involve line turnaround inef­
fi ciencies, which can be substantial in 
highly interacti ve environments. 
However, to perform instant line 
turnaround , one of the two ha! f-du­
plex traffi c lanes must always remain 
idle while the other lane is in use. 
The turnaround characters ac t in 
much the same way as a highway 
safety crew controlling traffi c around 
a multilane highway construction 
site. First one direction is allowed to 
proceed. The last car is identified by 

placing a special sign or flag on it so 
that workers at the other checkpoint 
will recognize it as the last car in the 
traffic fl ow. The procedure is then re­
versed for traffi c going in the op­
posite direction. 

This example of half-duplex traffic 
is different than the one involving the 
narrow bridge. In this case, traffic is 
able to proceed in both directions si­
multaneously but is artificially re­
strained from doing so. To distin­
guish this case from the narrow 
bridge example, it will be referred to 
as ha! f- duplex protocol on a full­
duplex link . T his terminology is 
technically incorrect because the de­
scriptions simplex, half-duplex, and 
full-dupl ex are usuall y applied onl y 
to circuits or channels. But the use of 
" half-duplex" in this context avoids 
irrelevant debate on communications 
theory and nomenclature. 

Programming considerations for 
line turnaround are generall y much 
more di ffi cult when hardware (a mo­
dem) is involved due to the detailed, 
exact timings required. This is also 
true on the PC. In addition to being 
complex, this kind of line turna round 
is largely unnecessary since low-cost, 
high-speed, full -duplex modems are 
now available that can readily be 
used to implement half-duplex soft­
ware protocols on a full-duplex line. 

The Hardware Break Signal 
The break signal indicates to a trans­
mitting party that there is a problem 
at the receiving end of the line. Sup­
pose a remote sys,tem begins trans­
mitting a large mass of data to your 
PC and you discover that you don't 
want the data or cannot assimilate it 
at its rate of transmission. In either 
case, you have a predicament that 
can be solved by either temporarily 
or permanently terminating the data 
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transmission. Somehow, you must be 
able to signal the remote system that 
you have a problem. 

If you are connected to the remote 
system via a simplex connection , you 
probably w ill have to make a sepa­
rate phone call and ask someone to 

shut off the transm ission. If you are 
connected to the remote system via a 

Turnaround characters 
act in much the same 
way as a highway 
safety crew. 

full-duplex connection, procedures 
usually exist to interrupt the data 
transmission either tempo rarily o r 
permanently by sending a specia l 
data control character. However, if 
you are communicating with the re­
mote system in a half-duplex manner, 
you are in a difficult situation. 

Following the rules of half-duplex 
transmissions (as determined by ei­
ther hardware or software conven­
tions), your PC cannot transmit any 
data character until it receives a sig­
nal asking it to. That signa l may not 
arrive for quite a while (days if the 
remote system's transmissio n is long 
enough). Worse, if half-duplex mo­
dems are being used, the distant 
transmitting modem cannot hear any 
signal from your PC's modem be­
cause it is too busy transmitting to 
listen. (The receive ci rcuits of a half­
duplex modem usually are disabled 
while it is transmitting .) 
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operates on the IBM • PC:™ XT™and all 100% IBM·PC compatib1e com~ J.,,oiiia ~~ 
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Price for ~y II is $189.00. Add $5.00 per ordei<for shippiPg and handling. Dealer mqul 

PC World 189 



: Hands On 

However, if you are observing a 
half- duplex protocol on a full-duplex 
link, you can signal the remote sys­
tem to halt transmission without hav­
ing your PC send any data . In such a 
case, the break signal consists of a 
continuous transmission of binary 
zeros for a period of t ime discernibly 
longer than it would take to t ransmit 
a single data character. The exact 
amount of ti me requi red varies fro m 
system to system, but generally it 
range~ fro m one-quarter of a second 
to more than a second. 

T he break signal should not 
be confused with BASIC's pro­
gram break (initiated by pressing 
< Ctrl > -< Break> ). To di ffe rentiate 
between the two, the communica­
tions break is referred to as a hard­
ware break as compared to BASIC's . 
progra,m break. 

Full- versus H alf-Duplex 
In full -duplex communications, the 
remote system frequently uses its 
t ransmission path to echo the data 
charac ters the PC t ransmits to it . If 
the data is the result of a PC key­
boar9 key being pressed and a corre­
sponding data ~ha racter being 
transmitted , the echoed character 
will be readily identifiable, assuming 
the echo t ransmissions were per­
formed w ithout error. Such a full -du­
plex implemen'tation is referred to as 
echoplex and dictates the structu re of 
a full-duplex communica~ioi1 s pro­
gram as opposed to a half-du plex 
program (see Figure .3). 

Echoplexing enables you to moni­
tor the quali ty of your connect ion 
visually on a continu ing basis. How­
ever, in some instances the refl ected 
character is not the same as the o rigi­
nal. For example, CompuServe 
echoes only uppercase letters. If a PC 
sends a lowercase a, CompuServe 
echoes back an uppercase A. W hile 
the re fl ected character is clea rly re­
lated to the t ransm itted character, 
fro m a data processing perspective it 
is an enti rely di ffe rent character. 

Full-du plex communicat ions pro­
grams generally do not display data 
sent to a remote system. Rather, they 
transmit the data to the remote sys­
tem and display what is echoed back, 
which is not necessaril y the same 
data that was t ransmitted. In addi­
tion, the remote system may already 
be transmitting data to the PC when 
the PC t ransmits its data character. 
In this case, the echoed character 
may be appended to the data that is 
currently being transmitted to the 
PC, which means it will appea r some 
time later. Alternately, the echoed 
data character may actually pop up 
in the middle of the data t ransmis­
sion 111 progress. 

Full -duplex programs read the PC 
keyboard, and the PC sends an ap­
prop riate data character to the re­
mote system. T he sender has no way 
of predicting what wi ll be returned. 
In contrast, half-duplex communica­
tions programs are required to dis­
play the data they send to the remote 
system, since the remote system is not 
allowed to echo data while the PC is 
in t ransmit mode. The data character 
may be provided either di r_ectly by 
the prog ram or by a cooperating lo­
cal modem. This procedure is called 
local copy, often incorrectly referred 
to as half-duplex mode by modem 
manufacturers (see Figure 4). 

Local copy is also important when 
dealing with the concept of a back­
space, used to correct typing errors. 
In full -duplex communications, one 
simply transmits a backspace charac­
ter, which is then reflected on the 
screen as a corresponding erasure. 

W hen communicating with some re­
mote systems, the PC is not allowed 
to erase data unilaterally on the 
screen; the remote system must first 
be notified. There are two reasons for 
this. First , the remote system must 
also "forget" the character to be 

Echoplexing enables 
you to monitor the 
quality of your connec­
tion visually. 

erased and cannot do so if it is never 
in fo rmed of the required backspace. 
Second, the remote system may be 
keeping track of the cursor position 
on the PC display and will not know 
what the cursor's ac tual position is if 
it is indiscriminately moved about the 
screen fo r any reason, including char­
acter erasure. 

In half- duplex communications the 
situation is not as simple, because a 
backspace character will never be re­
flected. Therefore, when a backspace 
character is transmitted, a half-du- · 
plex program must attend to its cor­
rection details without a signal to 
proceed fro m the remote system. 
W hen communicating with remote 
systems that don't provide a remote 
echo, a full-duplex program or a lo­
cal modem must prov ide a local copy 
capability in the same manner as a 
half-duplex program. 

Data Representation 
Over the decades data communica­
tions have been achieved by many 
methods, such as semaphore and 
Morse code, which use very different 
methods to represent the letter a. 
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Likewise, over the years various data 
processing schemes have arisen to 
represent the alphabet and other 
characters. 

Specifically, schemes have been 
created that use between five and 
eight data bits to represent data char­
acters. The most popular scheme 
used by today's microcomputers, and 
the scheme used extensively by PC 
BASIC, is called the American Stan­
dard Code for Information Inter­
change (ASCII). The latest version of 
the standard is called the ANSI 
X3.4-1977, or ASCII 77, standard. 
ASCII conversions can be found in 
the back of the IBM BASIC manual, 
but since PC BASIC automatically 
converts keystrokes directly into AS­
CII it is normally unnecessary to 
memorize the ASCII conversions. 

Suppose you want to transmit a 
lowercase a. This character is repre­
sented as CHR$(97), equivalent to a 
value of 61H in hexadecimal nota­
tion. When BASIC wants to indicate 
that an a keystroke has occurred, it 
passes a 61H value. The PC then 
transmits this value to the remote 
system (after subjecting it to a few 
data validity tests). 

Asynchronous Start Bits 
and Parity Bits 
In asynchronous data communica­
tions (the method most commonly 
used on the PC), neither the PC nor 
the remote system can predict exactly 
when the next data character will be 
received. Therefore, a value of binary 
zero, called the start bit, is transmit­
ted immediately before any character 
is transmitted. Suppose you have in­
structed the PC to transmit an a. 

When the PC is ready to transmit the 
character, it automatically precedes 
the character with a start bit, which 
signals the remote system that a data 
character is on the way. 

If data communications were 100 
percent reliable, there would be no 
need to send any peripheral signals. 
But since telecommunications are not 
completely reliable, the receiving sys­
tem needs at least a rudimentary 
method of checking whether it cor­
rectly received what was sent. In 
asynchronous communications, 
provisions exist to send an optional 
check bit, called the parity bit, im­
mediately after sending the last data 
character bit. 

The parity bit is an eighth bit that 
can be transmitted with each seven­
bit data character. Its use increases 
the chance of detecting data that is 
garbled in transmission. In contrast 
to the start bit, the inclusion of a par­
ity bit with data characters is op­
tional; you must tell the PC you wish 
to include the bit and define how its 
value, either zero or one, wi ll be gen­
erated on a character-by-character 
basis. Once a generation scheme is 
selected, both the PC and the remote 
system must observe the same parity 
bit convention during any given 
transmission. Once set, the observed 
parity bit convention is rarely 
changed during the communica­
tions session . 

The parity bit, when used, is auto­
matically generated and transmitted 
by the PC Asynchronous Commu­
nications Adapter. Moreover, the 
adapter automatically checks incom­
ing data for correct parity bits and 
notifies you of any data arriving 
without a valid parity bit. The PC 
and the remote system can sometimes 
communicate without the same par­
ity schemes, but in such cases the 
parity will be of no assistance in 
checking accuracy. 

Parity Generating Schemes 

Parity bits can be specified in five 

ways for use during a data commu­

nications session: none, mark, space, 

even, and odd. 


None. This method specifies that 
no parity bit should be generated for 
transmitted characters and that none 
should be expected to accompany ar­
riving data characters. The none op­
tion permits the transfer of program 
files that consist of eight-bit binary 
characters instead of seven-bit ASCII 
data. The parity position is used by a 
data bit instead of a parity bit. 

Mark. This method specifies that 
the parity bit wi ll always be a binary 
one. The parity bit simply fills a posi­
tion. While parity is present, it is not 
used as a transmission quality check 
and no significance is associated with 
its presence. In communications, a 
mark always means a binary bit that 
has a value of one. 

Space. This method specifies that 
the parity bit will always be a binary 
zero. As with mark parity, the parity 
bit is a position filler. While parity is 
present, it is not used as a transmis­
sion quality check. In communica­
tions, a space always means a binary 
bit that has a value of zero. 

Even. This most common method 
specifies that the va lue of the parity 
bit wi ll depend on the specific char­
acter it accompanies and will be a bi­
nary value that will make the total 
number of parity and data bits hav­
ing a value of binary one an even 
number. In other words, the parity­
generating scheme counts the "one" 
bits in a character, and if the number 
is odd, the parity bit will have a value 
of one to make it even; if the original 
count is even, the parity bit will be 
zero to keep it even. Note that if a 
transmission error changes the value 
of any two, four, or six bits, this 
technique will not detect the error. 
Therefore, using parity bits to check 
transmission quality is not foolproof. 

Odd. This method specifies that 
the value of the parity bit wi ll de­
pend on the specific character it ac ­
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Parity method 
ASCII Hexadecimal Binary 

character value value Mark Space Even Odd None 

A 41 1000001 0 0 (2) 1 (3) n/a 
B 42 100001 0 0 0 (2) 1 (3) n/a 
c 43 1000011 0 1 (4) 0 (3) n/a 
a 61 1100001 0 1 (4) 0 (3) n/a 
b 62 1100010 0 1 (4) 0 (3) n/a 
c 63 1100011 0 0 (4) 1 (5) n/a 

Table 1: Hexadecimal values, binary values, and parity methods for six ASCII characters 

Trailing Space Leading 
idle bits parity bit a idle bits 

1 

111 11 I I ---­
Modem . . . 111111111111011000011111111111111... -----1...~1 Modem 

Stopbit Startbit 

Figure 5: Configuration of bitstream for binary "a" 

companies and will be a binary value 
that will make the total number of 
parity and data bits having a value of 
binary one an odd number. Again, if 
a transmission error changes the 
value of any two, four, or six bits, 
this technique will not detect the 
error. 

Whenever an incorrect parity bit 
arrives, the error is referred to as a 
parity error. Using the PE option in 
the OPEN.COM statement, you can 
tell BASIC 2.00 to notify you when 
an error occurs so you can determine 
what to do. 

Table 1 illustrates the parity bits 
that would be generated for six data 
characters under each of the five par­
ity schemes. The numbers in paren­
theses indicate the total number of 
nonzero data and parity bits trans­
mitted for both even and odd parity 
schemes. The n/a indicates that no 
parity bit is generated or transmitted 
when no parity is used. 

Asynchronous Stop Bits 
Data transmission errors can occur 
from time to time. You have seen a 
rudimentary way to check each arriv­
ing character for possible errors. Sup­
pose that another type of transmis­
sion error occurs that indicates to the 
PC that a data character is arriving 

when in fact none is. It would be use­
ful to have a mechanism to test 
whether a character has actually 
been transmitted. 

This can be partially achieved by 
terminating the character and op­
tional parity bit with one or two bits 
used in much the same way as a pe­
riod at the end of a sentence. These 
bits are called stop bits and always 
have a value of binary one. 

A data character can be accom­
panied by one or two stop bits. Four­
and five-bit data characters can have 
one-and-a-half stop bits, but most PC 
applications use only one. As in the 
case of parity, both the PC and the 
remote system should use the same 
stop bit convention during a commu­
nications session. 

The stop bit guarantees that a tran­
sition from a binary one to a binary 
zero will always occur when any data 
character arrives, even when two 
characters arrive in rapid succession. 
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T his t ransition is guaranteed because 
the value of a stop bit is binary one, 
and a t ransition to binary zero sig­
nals the arriva l of a start bit. It fo l­
lows that the value that is transmi t ted 
while a transm itting pa rt y has noth­
ing to t ransmit is binary one. 

The constant t ra nsm ission of bi ­
nary ones is called the mark state. 
The Asynchronous Communications 
Adapter automatica ll y produces a 
constant stream of ones for the PC. 
T he constant presence of this va lue 
on the telephone line a llows start bits 
to be correctl y detected . T hus, if the 
PC communicatio ns adapter has re­
ceived an erroneous indication that a 
character is a rri ving, the adapter may 
sense the error when it does not find 
a proper stop bit. 

Such an erro r is ca ll ed a fra ming 
erro r and can also occur when a start 
bit is not properl y received and the 
parity bit o r one o f the data bits 
is interpre ted as a start bit by the 
Asynchronous Communications 
Adapter. T his type of error can cause 
the loss o f several characters until the 
adapter finds a va lid start bit and re­
synchronizes with the arriving data 
stream. 

Suppose you want to transmit a 
value of hexadecimal 61, which 
corresponds to the lowercase ASCII 
letter a. From a progra mming stand­
point all you do (a fter perfo rming a 
few prev ious BASIC spec ifications 
such as those fo r parity and stop bit) 
is pass the value to BASIC and tell 
BASIC to have the PC t ransmit the 
value fo r you. If the PC is able to 

t ransmit the data, it does so. T he let­
ter a has a seven-bit binary represen­
tation of 1100001. Assuming that the 
line is idle immediately before and 

after the character transmission and 
you are using space par ity with one 
stop bit, the t ransmitted data bits 
should look like Figure 5 . 

N ote that in these communications 
conventions, ten bits (seven data bits, 
one start bi t, one parity bit, and one 
stop bit) were used to send seven data 

When the PC is ready 
to transmit a character, 
it automatically pre­
cedes the character 
with a start bit. 

bits. In other words, 30 percent of 
the data communications transmis­
sion capaci ty was lost to asynchro­
nous com munications overhead . 

You can recover some of that lost 
potential at the pri ce of some data in­
tegrity by eliminating the parity bit . 
In that case onl y 22 percent of the 
transmission capac ity will be lost to 

the asynchronous communications 
overhead caused by the sta rt and stop 
bits. However, this loss is a consid­
eration onl y if you need to upload o r 
download data fro m one machine to 
another, as in the case of fi le t ra ns­
mission. In that case, characters a re 
t ransmitted with no inter vening idle 
bits that would be present between 
no rmal keyst roke data characters. 
Hence, any bits removed between the 
start and stop bits (i. e., parity) w ill 
result in a decrease in fi le t ransmis­
sion time. Conversely, removal of the 
parity bits fro m keyst roke data sim­
ply increases the intercharacter idle 
bits by a corresponding amount, re­
sulting in no t ransmission savings 
while decreasing the chance of de­
tecting ga rbled data. 

N ote that in Fig ure 5 a seri es of 
idle bits precedes the start bit . Look­
ing at the figure might lead you to 

believe that the idle bit preceding the 
start bit is completely received before 
the start bit begins. This is genera ll y 
not the case. In no rmal asynchronous 
communications an idle bit may be 
only frac tionally received before the 
start bit abruptly begins. Thus, the 
ar rival o f a start bit is not usually 
predictable. In synchronous commu­
nications data bits can occur only at 
specified times because both the 
sender and the receiver synchronize 
their clocks and expect the bits to 
change on clock ticks onl y. T his is a 
funda mental di ffe rence between 
synchronous and asynchronous 
communications. 

There are several other elements 
involved in any successful commu­
nications system, such as modems 
and modem cables. To prevent your 
communicat ions world fro m turning 
silent , you must understand the inter­
relationships of each communications 
element fro m a system perspec ti ve . ~ 

W David Schwaderer is the author of 
fou r communications products sold 
by I BM, including one fo r the I BM 
PC. He is currently assigned to I BM 
San Jose Research, where he is in­
volved in advanced PC communica­
tions projects. 

Reprinted from Digital Communica­
tions Program ming on the IBM PC 
by W David Schwaderer (New York: 
j ohn W iley & Sons, 1984) w ith per­
mission from the publisher. 
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TBEY KNOW THEIR 

. BUSPJESS . 


. comes a dynamic 
" ... your scree~ art of the "One of those products that come into the software arena for yo~ ideas · · · ~e that fully 

marketplace unannounced, break new ground, new generati.on. of so~uter's abilities."
establish new expectations for users and set new 

j 
develops the llllcrocor;NFOWORLDstandards for all that follow." 

FAMILY COMPUTING 

"For many people, it will prove a reason 
in itself to own a personal computer." · · kl onto"By getting your ideas down quic .Y PM SO:fTW.ARE

. the video screen, they become objects to 

manipulate, cross-connect, redefine and 


examine." PM SOFTWARE 
"The idea behind this product is that the · 
easier it is to process ideas, the quicker 
and more effortlessly those ideas will 

"The great thing about this program is come." 
CREATl.W COMPUT~Gthat it helps you let yoµr ideas flow 


freely, because you kno~ that you 

can organize them later. 


SOFTALK 
"ThinkThnk allows you to think the way 
you would naturally ..." · 

PERSONAL COMPUTING 
d so relatively 

. ,__.., ·is so easy to use, an f ls as if he's in11'fhink'l'aun. fir 1 timer ee f 
rrorproof that even a s - and being in c~ar~e o 

e th mputer · · · d th it
charge of e ~o h t enables you to o ~ . Our business is qutlines. ThinkTank 
the computer is w a. h ve thought of doing creates, displays, prints, searches andthings you may nev~r a 

sorts outlines and text at your com­before." NEW YO~TIMES 
mand. Spread ~heet programs made, • spersonal computers useful for financial 

analysis. ThinkTank makes the com-WEKNlJW Ou. . puter a tool for strategizing, planning 
or just plain thinking. Get organized and stay organized-

it is easy the ThinkTank way. 

Suggested Retail Price $195 for IBM PC, $150 for Apple 
ThinkTank Is available for IBM PC, Cempaq, and 100% compatibles. You'll need two 

0$00 floppies or a fixed disk and one fl9ppy; 256K RAM. Also available for Apple II 

Plus, Apple lie and Apple Ill personal computers. You' ll need two floppies or a hard 

dis~; 64K RAM for II Plus (ViCtex 80 col. card recommended); 96K RAM for Ill; 80 col. 

tei1t card for lie. 

l'hlnkTank and "the first Idea processor" are trademarks of Living Videotext, Inc. 

Apple is a registered trademark ef Apple Computer, Inc. 

IBM and IBM PC are registerea trademarks of International Business Machines 

Corporation. 

THIN<TAN<™Living Videotext Inc., 1000 Elwell Court, Palo Alto, CA 94303 (415) 964-6300 

The First Idea Processor 
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The SIGMA Designs Hard Disk Kit 

·Makes It As Simple As... 


Why pay $3000 more for the 
XT? For much less, the Sigma 
Hard Disk kit gives you a bet­
ter, faster drive, and comes 
complete with mounting hard­
ware, user's manual, and BIOS 
for POS 2.0. Availalol'e in 10 
MS, 5 M's, and 33 'MB. 

MOUNT THE 

HARD DISK 


With a fast access time of 
68 msec, our'tfrives are 
destgnea for trouble free 
operation. Plated m~dia , 
dedicated shlppil)g zone for 
heads, and built-in 1shock 
mounts, I.et you move, even 
drop the disk without data 
loss. The sound mechanical 
design and bunt-in air 
circulation system keep 
the drive cool , 

INSTALLTHE 
CONTROLLER CARD 

Designed to support up to 
two Winchester Drives, the 
controller will handle 10 MB, . 
15 MB, and 33 MB. Provided 
with bootable BLOS on EPRPM 
for PC 2 and with nonbootable 
BIOS on diskette for PC 1. 

Opply connects 
ary outlet of your 

ug your monitor into the 
·ternal power supply's own 

outlet. Power is still controtled 
by the PC's on/off switeh. 

•1eM is a registered trademark 
of IBM Corp. 

SIGMA DESIGNS, INC. 


2990 Scott Blvd., Santa Clara, CA 95050 (408) 496-0536 Telex 171240 
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NEW FOR THE IBM® PC! 


~4-~~?:f:~::.cs·· 

N OW GET THIS 

INCREDIBLE COLOR 
GRAPHICS PROGRAM FoR 
JUST $1 29 (PLUS A . 
MONEY-BACK 
GUARANTEE!) . 

Every once in a while, a new 
program comes along that's so 
outstanding it takes your breath 
away! 

4-Point Graphics is just such 
a product. 

We a re so dazzled by its 
incredible fea tures, that we a re 
offering it, for a limited time only, 
on a money-back guarantee basis! 

Take a look at what this revo­
lutionary product delivers: 

With 4-Point Graphics, you 

.FROM IMSI™ 

have up to 16 gorgeous colors at 
your command, plus the magic of 
animated graphics presentations 
and computer movies. (Seeing is 
believing!) 

You can also draw anything 
you like, then enlarge it, rotate it, 
overlay it, texturize it, and zoom 
in on it. 4-Point Graphics from 
IMSI also lets you repeat figures 
a utomatically and preview image 
changes, too. And it allows you to 
write multicolored text and sub­
stitute colors, throughout the 
screen, as well as vary the speed 
of the automatic cursor. 

It's avai lable for IBM PC's 
and compa.tible machines with 
128K RAM and color graphics 
capability. 

800-SOITWARE is proud to 

bring you 4-Point Graphics and 
we're backing it with a money­
back guarantee. If, for any 
reason, you're not delighted with 
this remarkable program, just 
return it to us within 5 days of 
receipt, and we'11 refund your 
money immediately. 

Don't miss this one! 
Pick up the phone and pick 

up a ba,gfiln ! Iii; 
TO ORDER CAU TOLL-FREE 
800-227-4587 or 415-644-3611 
Order Desk and Tech nical S upport open : 
6:30 a.m.- 9:00 p.m. Monday t hrough Friday 
10:00 a.m. to 4:00 p.m. Sa turday a nd Sunday 

1BM 1s a registered trademnrk of Intern a tional 

Husiness Machines. Inc. 


CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES: 

WordStar® $209 dBase II™ $399 SuperCalc 3™ $279 MultiPlan"" $189 PC DEMO 

$ 18 for 3 iu ues of !he new 
PC software demo "didt; 

magazi ne " 

SOFTWORO SYSTEMS •• 

Perfect Writer $209 

ADVANCED LOGIC SYSTEMS '" 

4-Point Graphics"' $129 

PASCAL/ MT+ $259 

Lotus 1-2-3™ $369 

VolksWriler Del uxe $179 

MicroPro® ProPak $389 

Syslem Card CALL 
Z.Card $129 PASCAL / MT+ 86 $299 LOTU S'" MICRO STUF '" Mull imate $349 
CP / M Card $359 PERSONAL BA SIC $119 11213 $369 Crosstalk $119 SORCIM '" 
Smarterm II $149 SPP CALL METASOFT '" MOUSE SYSTE MS'" SuperCalc 3 $279 
ALPHA '' Other Product s CALL Benchmark $299 PC Mouse $249 SuperCalc 2 $169 
Apple-IBM Connection $199 FOX AND GELLER '" MICRO LAB'" OASIS '" SpellGuard $129 
Databa se Manager II $225 Qu1ckcode S199 Ta x Manager $179 The Word Plus $129 Super Writer $179 
Type Faces s 95 dUlil s 75 MICR OPRO® Punctuation and Style $109 TYLOG '" 

Other Produ cts CALL dGraph $22 9 Word Star $269 ORGANIC '" dBASE Window $139 
APPLIED SOFTWARE TECHNOLOGY '" FREDERICK ELECTRONICS'" Word Star / MailMerge $369 Milestone $269 VERTEX SYSTEMS '" 
Versalorm $289 Plantronics Color Prolessional Pack PBL CORPO RATION '" Xeno Copy s 75 
ASHTON -TATE'" Graphics Card $439 (WS / MM / SS / SIJ $389 Personal Investor $105 VIDEX'" 
dBASE II $399 HAYES '" Word Star Optional Professional PC DEMO'" Enha ncer II $119 
dBASE II User 's Guide s 20 SmartModem 1200 $549 Pack (WS / SS / Star Index / Demo Disk s 18 Videoterm $269 
Friday ! $219 SmartModem 1200B Free WS 13 Update! $169 PEACHTREE '" Ultraterm CALL 
ASPEN '" (w / SmartcomJ $489 WordStar / lnfoStar $539 Peach Text 5-000 $£39 VISICORP® 
Grammallk s 60 
Rando m House Proofreader s 39 
Ra ndom House Thesaurus $119 

HERCULES '" 
Hercules Card $409 
HOWAROSOFT '" 

MailMerge $139 
lnloStar $289 
CalcStar $12 9 

PERFEC T SO FTWARE '" 
Perfect Writer S209 
Perteet Speller $129 

VisiCalc ® $189 
VisiCa lc® IV $189 
Adva nced VisiCa lc® CALL 

ATI TRAIN ING '" Tax Preparer CALL Oat aS tar $179 Perteet Writer / Speller $359 Visi Term s 85 
Training Modules $ 65 HUMANSOFT '" SuperSort $149 Perteet Filer $279 VisiDex $189 
CENTRAL POINT SOFTWARE '" 
PC Copy II s 35 

DBPl us s 95 
IMS! '" 

SpellStar $139 
ReportStar $229 

Perteet Cale $169 
All Four Perfect Products $699 

VisiFile $239 
VisiSchedule $239 

Copy II Plus s 35 4-Point Graphics (IBM PC J $129 Star Index $129 PETER NORTON '" Visi Tr end / Plot $239 
COE X'" Bisybase $1 79 StarBurst $139 Norton Utilities s 59 VisiWord $279 
Traini ng Modules s 65 Investment Manager $179 Apple Packages and Other PICKLES ANO TROU T'" (CP /M VisiSpell $169 
C.M.8. Ill ENTERPRISES'" Acc ount ing Series CALL Produ cts CALL for TRSJ Other Pro du cts CALL 
WS-Patch & WS-Keys s 45 
COMPUTING !'" 

Oatasafe $ 89 
IUS'" 

MICROSOFT® 
Ba sic Co mp iler $2 95 

TRS -80 Model II, 16 & 12 $169 
Hard Disk $225 

FLOPPY DISKETTES 
(Boxes of TenJ 

Power! $119 
CONDOR '" 
Database Management 3 $369 

EasyWriter II S1 99 
EasySpeller II $1 29 
Easy Mailer CALL 

MBasic 80 Interpreter $275 
CCompiler $379 
COBOL Compiler $549 

PROFESSIONAL SOFTWARE '" 
Word Pl us PC $279 
Word Plus PC w/ Boss $349 

MEMOREX '" 
8" SS/SD s 29 
8" SS/OD s 30 

CONTINENTAL '" 
Home Accou ntant CALL 
DIGITAL RESEARCH '" 
Access Manager $225 

EasyWriter / Speller / Mailer CALL 
EasyWriter / Speller/ Filer CALL 
EasyFiler $249 
Fipa ncia l Man agement 

Flight Sim ulator s 45 
Fortran $259 
Fortran 80 $349 
Mouse $169 

QUAD RAM '" 
Quadboard (64KJ $325 
Quadboard (256KJ $489 
Quadlink $559 

8" OS / OS s 43 
5'A" (SSJ s 30 
51!. " (OS) s 40 
MAXELL 

CBASIC $109 
CBAS IC 86 CALL 

Series $299/ MOO 
Other Products & Specials CALL 

Mull1plan '" $189 
Mulli-Tool Exp ert Systems CA LL 

ROSESOFT '" 
Pro Key s 59 

8" SS/DD s 42 
8" OS / DD s 48 

CB-80 Compiler $379 
CB -86 Compiler CALL 
Conc urrent CP /M 86 $259 
CP / M 86 (IBM J s 49 
Display Manager $299 

LEXISOFT '" 
SpellBinder $269 
LIFETREE SYSTEMS '" 
VolksWriter $129 
VolksWriter International $155 

Pas cal Compiler $259 
Premium Pack $509 
Premium Sottcard $3 79 
Ram card s 89 
Sohcard '• $259 

SOFTWARE PUBLISHERS '" 
PFS File s 95 
PFS File (IBMJ $105 
PFS Report s 95 
PFS Graph CALL 

5'A'' SS / DO s 32 
5\l " OS/ DD s 42 
Larger Quan tities CALL 
IN HOUSE SPECIALS AND NEW 
PRODUCTS CALL 

0 In ternational and national dealer 

in advance. 


0 Purchase orders accepted. Please call 
requests welcome. Q1C

•• 
0 Quantity <Jiscounts availa ble. 


s hipping. 

0 Prompt U.P.S. or Federa l Express 

0 Call to inquire about our Corporate 
0 Overnight delivery availa ble. Sales Dept. 
0 Call for s hipping charges, other low CA reeiden ts a dd sales tax. 

software prices or for a free ca talog. c,'(;opyri,aht BOO-SOFTWARE 1983 

(800-SOFTWARE) 
0 Prices may ch ange. 940 Dwight Way Berkeley, CA 94710 
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PCnetPLUS"' Multifunction Board 

from 


Go with Expandability 

Integrating the leading low cost network, 
PCnef" with the most popular add-on board 

.6.. PCnet Interface-The leading Local Area Network for the 
IBM-XT!PC" and compatibles . 

.6.. PCnet Software-Allows PCs to share data, disks, printers, etc . 

.6.. RAM Expansion Sockets-Up to 256K of memory. 

.6.. PCnet RAM Drive-High speed disk emulator software . 

.6.. PCnet SPOOL-Print Spooler software . 

.6.. EPROM Socket-For ORCHID supplied floppyless PCnet capability . 

.6.. Serial Port* -COMl: or COM2: 

.6.. Parallel Port* -LPTl: or LPT2: 

.6.. Clock/ Calendar*-With battery back-up and software. 

Take a careful look 
at a typical PC 

configu.ration and see 
for yourself why you need the 

PCnet PLUS Multifunction Card. 

Slot 1 

Multifunction 


Slot 2 

PCnet 


Interface 

Slot 3 


Floppy 

Controller 


Saves 2 Card Slots 

"Daughter board fun ctions 

•OR.C~HID 
ORCHID TECHNOLOGY, INC. 


47790 Westinghouse Drive 

Fremont, CA 94539 


(415) 490-8586 Telex: 709289 

IBM-XT! PC Trademark of IBM Corp . 


PCnet & PCnetPLUS, Trademarks of O rchid Technology. 

All specifications a re subject to change without notice. 
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Contact your local 
Juki Distributor for 
further details. 

Circle 627 on reader service card 





Now you can buy the flexible 
disk drives preferred by major 
computer manufacturers. 

Introducing the perfect 
partner to the IBM PC-Storage­
Master 400 Series 5.25 inch flex­
ible disk drives. They're com­
pletely compatible with IBM PCs. 

Now, for the first time you can 
own the whisper quiet flexible 
disk drive that's only been avail­
able to computer manufacturers. 
From Control Data, the leading 
independent supplier of periph­
erals. Which means that Storage­
Master drives come to you user­
tested in the toughest laboratory 
around-on the job, in hundreds 

of thousands of computer sys­
tems worldwide. 

That's one good reason to buy 
StorageMaster products. There 
are others. Control Data's been 
in the computer business for 
over 25 years. We've earned a 
solid reputation for quality and 
reliability-at prices that mean 
real value. 

Look to StorageMaster dis­
kettes for the best in flexible 
media too! 

Control Data StorageMaster 
brand diskettes are known for 
their high quality and consis­
tency. Each diskette is 100% 
certified and backed with a full 

Circle 6 46 on reader service card 

5-year warranty. Now with 
StorageMaster, you can use the 
top of the Control Data line in 
flexible diskettes-made to the 
same exacting standards as the 
StorageMaster disk drives. Look 
for them inyour local computer 
store or, for information on where 
to buy StorageMaster products, 
call toll-free 1-800/232-6789. In 
Minnesota call 612/292-2000. 
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What you get out of your IBM PC/XT

depends on what you put into it. 


The versatile multi-function boards 
from STB offer more functions 
and more memory. 

If your personal computing applications have outgrown your 
personal computer's hardware, there's a smart way of expand­

ing your system while still leaving plenty of room to grow. 
The secret is the line of multi-function boards from STB. 
Our SUPER RIO™combines two asynchronous RS-232-C 

serial communication ports for interfacing modems, serial 
printers, plotters, mice, and an almost lin1itless list of other 
peripherals, a parallel VO port for interfacing printers and hard 
disk controllers, a battery operated clock/calendar that remem­
bers the date and time even when your system is turned off, 
a game paddle port that can use either APPLE1"or IBfv1™ 
compatible joysticks, and up to 256K of additional memory. 

The STB Piggyback'" board adds up to 512K more mem­
ory onto the SUPER RIO for a total of 768K. And the pair uses 
only one expansion slot. 

Included free with the SUPER RIO board is the PC Accel­

Our RIO PLUS'" board includes all of the VO functions of 
the SUPER RIO (less one serial port) with on board memory 
expansion capability of up to 384K. When used with a 256K 
computer, this board gives your system a full 640K of mem­
ory. Of course, PC Accelerator is also included with every 
RIO PLUS. 

If you already have enough memory, the STB SUPER 
VO 'M board adds a parallel VO port, serial port, game port, 
clock/calendar and PC Accelerator to your system. And, its 
small enough to fit in a short slot on tl1e XT 

As new functions and applications arise, you can count on 
STB Systems to provide convenient, affordable ways to adapt 
these innovations to your system. 

Compare our quality products at your local dealer, or for 
more information please write or call us. 

Expanding Microcomputing...,___--....r_,. _,rM 601 North Gle11ville, Suite 125 
STB Systems,lncorporated Richardson,Texas 750811(214) 234-8750 

All STB mulli ·lunction boards include a se1ial and parallel cable.erator1M, which combines printer buffering and high speed disk &~1~si~ ~e~~\~;~f1r~~~:ia~r~ r011n~fr~~i;:~~~{~~~tach ines Corporationemulation into one easy to use program. PC Accelerato1 is a registe1ed \lademark ol ResiCorp. ©1983 STB Sisiems. Inc. 
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With 3M diskettes, your computer never forgets. 

3M diskettes remember everything, every time. Because at 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
We're constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 

3M hears you ... 

3NICircle 310 on reader service card 
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Character

illli I

Construction
Use a BASIC program and an assembler program to
construct special characters and download them
to an Epson PX-80.

_]. G. Vaughan

Let's face it. The character sets of
printers that work with the IBM PC,
or any computer for that matter, are
rather limited. Even with its extended
character set, the PC still can't dis-
play or print many of the special
characters used frequently in word
processing applications. Scientists,
engineers, and foreign language writ-
ers have been forced to buy expensive
letter quality printers and specialized
print wheels to print the characters
and symbols they need. These print
wheels are often difficult to find.
For those who have graphics dot

matrix printers, creating special char-
acters is possible but extremely diffi-
cult. The process requires extensive
tampering with the word processing
program and frequent switching back
and forth between text and graphics
modes. Each pin of the dot matrix
printhead must be individually in-
structed, and only one character can
be sent to the printer at a time. In
some cases this process can be sim-
plified somewhat with add-on ROM
chips and specialized word process-
ing programs that can send extended
fonts. But even those systems are lim-
ited to certain character fonts that
run only on certain printers.

206

Several of the newer dot matrix
printers such as the Epson FX-80 and
the Tl 855 accept character fonts
that are downloaded from the com-
puter. This feature allows you to send
entire fonts to the printer without
having to switch back and forth be-
tween graphics and text modes.
The main drawback to download-

ing any dot matrix character or
graphics font is that you must first
construct a dot pattern from the
printhead‘s allowable dot matrix and
transfer it to the printer. This process
can be tedious when done by hand.
After drawing the pattern on paper,
you have to transfer the value of each
dot individually to the printer. With
the help of the programs described in
this article and the IBM PC, however,
the process of creating and down-
loading a font is greatly simplified.
After an alternate character font

has been downloaded, any word pro-
cessing program with the ability to
send control codes to the printer can
switch back and forth between the
normal character set and the alter-
nate font you’ve created. Most word
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Figure 1: Constructing 'lT with DEFINE 

processing programs, including 
WordStar, have this capability. 

Listings 1 and 2 show two pro­
grams that download an alternate 
character font to the Epson FX-80 
printer. These programs could easily 
be modified to work on the Tl 855 or 
any of'the other new printers that al­
low downloading of fonts. The first 
program, DEFINE, is written in 
BASIC and requirr.s BASICA, a color 
graphics board, and a graphics moni­
tor. This program lets you construct 
a symbol or special character, down­
load it to the printer, print it, save it 
for future downloading, and list and 
view any characters saved earlier. The 
assembly language program DOWN­
LOAD.ASM (Listing 2) contains data 
for a sample alternate character set 
and downloads much faster than the 
BASIC program DEFINE. 

DEFINE presents a menu showing 
seven functions: you can construct a 
character using the 11- by 8-dot pat­

208 

tern allowed on the Epson FX-80, 
download this character or an entire 
file of characters to the printer, list 
all characters defined in a given file, 
print one or all characters down­
loaded to the printer, save a con­
structed character to a file, view the 
dot pattern of the currently defined 
character or of a character previously 
saved to a file, or end the program. 

Constructing a Character 
Building characters is the most time­
consuming step in the process of 
creating and downloading a font. Be­
fore getting too involved in forming 
special characters, look in the appen­
dix of the Epson printer manual to 
see how standard characters are 
formed. 

Selecting option C from DEFINE's 
main menu clears the screen and dis­
plays a printhead pattern 11 dots 

wide by 8 dots high (see Figure 1). 
Use the arrow keys to move around 
the grid. The < Ins > key turns a 
white dot red, indicating a print posi­
tion. To delete a print dot, move the 
cursor to the appropriate position 
and press the < Del > key. 

If you try to define two horizon­
tally adjacent print dots, an error 
message is displayed. The Epson 
FX-80 uses adjacent dots for em­
phasized print mode only, so it will 
not allow adjacent dots in a non­
emphasized font. If you try to move 
the cursor outside the pattern, a 
warmng message appears. 

After the screen display pattern is 
complete, press the A key to accept 
the pattern. An E cancels the pattern 
you have defined and allows you to 
start over. If you press A, the pro­
gram asks if you want to continue the 
definition process. Responding with 
N allows you to change the pattern, 
while Y causes the program to accept 
the pattern, clear the screen, and re­
quest a name for the character. You 
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Figure 2: Character map of ASCII character codes 

can't use that name for downloading, 
but it 's handy for quickly determin­
ing a special svmbol's meaning when 
yo u rev iev-· all the stored characters. 

DEF INE next asks for the ASCI I 
code the character represents. Al­
lowable an swe rs range from 32 
through 255. For example, it would 
be reasonable to use the ASCII code 
for a lowercase a (97) to define th e 
Greek symbol o:. Once the ASCII 
code has been entered, the progra m 
requests spacing information. DE-
Fl NE automatica ll y sets horizontal 
spacing at 11 dots. If you want pro­
portional spacing (in which spacing 
between letters is varied for a typeset 
look), you must first supply the start­
ing and ending col umn of the charac­
ter pattern . Final ly, the progr;:11n asks 
if you would like your character to 
have desce nder attributes (as in rhe 
letters y, j, and(). When this ques­
tion has been answered the definition 
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process is complete, and the program 
returns to the main menu. 

Within the program code the pro­
portional and descender information 
is used to define a print attribute. 
The lower 4 bi rs of rhe 8 byres of rhe 
attribute give the sta rring print posi­
tion of rhe defined character. The 
next 3 bits give rhe endi ng print posi­
tion. If the highest-order bit equals 
zero, the ninth pri nthead is used to 

provide descender printi ng. The loca­
tions ro be printed (red dots) are de­
fined by.setting the equi valent 
position of the 11 - by 8-dor table 
equ::il to one; nonprint positions ::ire 
equa l to zero. The printhead infor­
mation for the 11- by 8-dor character 
is then determined by converting the 
binary code ofTABLE(ll ,8 ) into a 
decimal code equal to DOTPAT(l 1). 
This is accomplished by multipl yi ng 
each of the eigh t rows in ::i given 
column of rhe table bv increas ing 
powers of rwo, thereby converting 
them to decimal numbers. 

Down loading che Characcer 
After the characcer has been defined 
ic's ready to download. First, check 
the DIP switches on the FX-80 to 

make sure switch 1-4 is off. This dis­
ables the FX-80's input buffer but 
makes it possible to download fonts . 
Then try down loading the character 
to the printer and printing it to see 
how it looks. 

If you ::ire not satisfied, selec t op­
tion V to view the character's dot 
pattern ::ind correct it. It should be 
noted that ::i character defined from 
the construction option is held in vol­
::itile memory until you select the 
construction menu option again. At 
that ti me the ch::iracter is overwritten 
with the new construction pattern. If 
you are sati sfied with the print ap­
pe::irance, press the S key to save the 
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character definition to a disk fil e with 
a name of yo ur choosing. You can 
create a permanent download defini­
tion onl y by saving the definition to a 
disk fil e. 

Selections other than the construc­
tion options are menu prompted, so 
they won't be discussed in detail 
here . Limited error-trapping code 
within the program catches problems 
such as failing to turn on the printer 
or requesting a nonexistent fil e. 
These error traps return you to the 
menu option that will enable yo u to 

correct the indicated problem. If an 
error occurs for which a trap does 
not exist, the code wil l ex it the pro­
gram and print the unrrapped error 
code. In such a case you will have to 

look up the meaning o f the error 
code in the BASIC manual. 

Faster in Assembler 
Once all the characters and symbols 
have been constructed and defined, 
you can load them from the fil e into 
the Epson's download character font 
by using DEFINE's option D. In a 
word processing environment, how­
ever, the assembler program DOWN­
LOAD.ASM will make this step 
much easier and faster. For exa mple, 
you could create the batch fil e 
WSALTCHR.BAT containing the 
commands 
DOWNLOAD 
WS %1 
which would first download the alter­
nate character set to your printer and 
then cal l WordStar. 

In DOWNLOAD.ASM the down­
load character data is given in INIT­
STR and BITVAL of the BYTABLE 
data segment. The data in INITSTR 
begins with an ESC ({1 sequence, 
which initializes the printer and sets 
the top-o f-form to the current paper 
position . The 7 in the next line beeps 
the printer to indicate the start of the 
download definition sequence. 

210 

The rest of the INITST R code de­
fines the seq uence ESC, &, 0, 32, 
127. This sequence tells the printer to 

prepare to receive alternate defini­
tions for ASCII characters 32 
through 127. BITVAL defines 12 
bytes per character in hexadecimal 
form. These 12 bytes are the print at­
tribute and 11 columns of character 
definition-the download informa­
tio n the Epson printer is look ing for. 
The data in BITVAL could just as 
well be in decimal, taken directly 
fro m the BASIC construction file. To 
change back to dec imal, eliminate 
the .RADIXl6 statement befo re 
BITVAL. 

The code segment DOWN sends 
the data in INITSTR and BITVAL to 

the printer. LOOP_ INITSTR sends 
the 8 bytes of INITSTR, using the 
ex register as the loop counter. 
LOOP_BIT VAL sends the 96 charac­
ters in BITVAL, with LOOP_COL­
UMNS picking up the 12 bytes fo r 
each of the 96 characters. The data is 
sent to the printer through SEND 
using the INT 2'IH command, with 
register AH containing the required 
value of 05H and register DL con­
taining the data to be sent. 

Finally, a beep is sent to the printer 
to indicate the end of the download 
procedure, and control is returned 
to DOS. 

DOWNLOAD.ASM takes about I 
second to run. The resulting charac­
ter set is my version of a character-to­
character map of the General Scien­
tific 10 Diablo 630 print wheel. Fig­
ure 2 shows this special character set 
mapped to the IBM PC keyboard. 

To modify DOWNLOAD.ASM for 
use with data produced by the BASIC 
program DEFIN E, only a few state­
ments must be changed. First the 
ASCII codes 32 and 127 in lines 6 
and 7 of BYTABLE should be 
changed to cover the range of code 
numbers you wish to define. Also, 
reg ister CX in line 122 of DOWN 
should be loaded with the number of 
characters to be defined-in this 
case, 32 through 127, inclusive, is 96 
characters. The data in BITVAL 
could be kept in hexadecimal, but it 

would be easier to use the data in 
decimal form directly from the 
BASIC construction program. 

If yo u wish to make DOWN­
LOAD. ASM slightl y more fl ex ible for 
use w ith data generated from DE­
FINE, send a modified INI TSTR 
consist ing of ESC, &, 0 before eve ry 
code seq uence of BITVAL. However, 
BITVAL wou ld then have to consist 
of 14 bytes of information: the ASC II 
character code represented (sent 
twice), the print attribute giving pro­
portional and descender information, 
and the data fo r the 11 columns of 
the printhead. That sequence is the 
same as the data sequence generated 
by the BASIC construction program, 
with the exception that the optional 
character name at the end sho uld be 
sepa rated from the remaining data by 
a semicolon . In this way the charac­
ter definition data for DOWN­
LOAD.ASM can be copied directly 
from the saved di sk file created by 
DEF IN E. This technique is a little 
less effici ent than the code of 
DOWNLOAD.ASM, but it is 
acceptable. 

The programs discussed here pro­
vide an easy method of constructing 
custom character fonts and down­
loading them to an Epson FX-80 
printer. The process is time-consum­
ing, but once the characters are de­
fined they can be easil y accessed by 
any word processor or program ca­
pable of sending the appropriate 
download access and ending 
sequences. :; 

}. G. Vaughan is an assistant pro­
fessor of mechanical engineering at 
the University of Mississippi. 

Copies of Listings 7 and 2 are avail­
able from the author on a PC-DOS 
disk for $10. Address orders and in­
quiries to }. G. Vaughan, Depart­
ment of Mechanical Engineering, 
University of Mississippi, University, 
MS 38677. 
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100 REM Program: DEFINE -­ Download Character Definition for Epson FX Printer 
110 REM 
120 REM Written by: James G. Vaughan University of Mississippi 
130 REM 
140 REl-1 Copyrighted by James G. Vaughan 1983 Not to be copied for sale 
150 REM 
160 REM Requirements: BASICA and color-graphics monitor/board 
170 REM 
180 REM Major Variable Defintions: 
i90 REM FILE$ File name for download cha racter storage 
200 REM TABLE(11,8 ) Table containing binary dot pattern representation 
210 REM DOTPAT( 11) Array containing decimal dot pattern representation 
220 REM DOTA(11) Dummy input array for dot pattern 
230 REM A$ Answer for menu questions 
240 REM B Graphics representation of red circle, radius 8 
250 REM c Graphics representation of white circle, radius 7 
260 REM D Graphics representation of blue cusor, radius 4 
270 REM N$ Optional name of defined character 
280 REM CHAR ASCII code number of defined character 
290 REM ATTR Attribute of defined character giving proportional 
300 REM spacing and descender information 
310 REM DFLAG If = 1 then retain white dot at present cusor 
320 REM EFLAG If = 1 then erase error / warning message 
330 REM PF LAG If = then retain red dot at present cusor 
340 REM VF LAG If = then character defined from previous pattern 
350 REM DEFFLAG If = then character presently defined in memory 
360 REM 
370 REM ======================================================================= 
1000 REM 
1010 REM--Initialize program and Define menu options 
1020 CLEAR ,,4000: CLS : KEY OFF : WIDTH 40: SCREEN 
1030 DEFINT I,J,L,X,Y 
1040 DIM TABLE(11,8), DOTPAT(11), DOTA(11), B(80), C(80) , D(80) 
1050 FILE$="-none-" 
1060 ON ERROR GOTO 8110 
1070 ' Define red circle 
1080 CIRCLE (160,100),8,2: PAIN'.f ( 160,100),2,2: GET (152 ,92 )-(168,108),B 
1090 1 Define white circle 
1100 CIRCLE (160,80),7,3,,,1 : PAINT(160,80),3,3: GET (152 ,72)-(168,88),C 
1110 ' Define blue cusor 
1120 CIRCLE (160,60),4,1 : PAINT(160,60),1,1 : GET (156 ,56)-(164,64),D 
1130 CLS : SCREEN 0: LOCATE 1, 1,1 
1140 PRINT " Download Character Definition for" 
1150 PRINT 11 Epson FX Printer" : PRINT 
1160 PRINT PRINT "Main Selection Menu" : PRINT 
1170 PRINT PRINT " C Construct character from pattern" 
1180 PRINT PRINT " D Download character.(s) to printer" 
1190 PRiNT PRINT " L List characters defined in file" 
1200 PRINT PRINT " P Pr int download character (s)" 
1210 PRINT PRINT " S Save constructed character to file" 
1220 PRINT PRINT " V View dot pattern of previous char." 
1230 PRINT PRINT " E End program" 
1240 PRINT PRINT "Make your selection ?"; 
1250 A$::INKEY$ 
1260 IF A$="c" OR A$:"C" GOTO 20 10 
1270 IF A$:"d" OR A$:"D" GOTO 3010 
1280 IF A$:"1" OR A$="L" GOTO 4010 
1290 IF A$:"p" OR A$="P" GOTO 5010 

(co 11t i11ues) 

Listing i: DEFINE 
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1300 IF A$="s" OR A$="S" GOTO 6010 

1310 IF A$="v" OR A$="V" GOTO 7010 

1320 IF A$="e" OR A$="E" GOTO 8010 

1330 GOTO 1250 


I 

1350 I ==:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

1340 


1360 I 

2000 R~1--Construct and Define character from dot pattern 

2010 CLS : SCREEN 1, 1 : COLOR 0, 1 

2020 DEFFLAG= 0 

2030 PRINT "Move cusor to appropriate position in" 

2040 PRINT " pattern to define dot for character" 

2050 PRINT " Press Ins to define print dot" 

2060 PRINT " Press Del to delete print dot" 

2070 PRINT " Press A to accept pattern" 

2080 PRINT " Press E to end - cancel pattern" 

2090 YC=48 

2100 FOR J = TO 8 

2110 XC=48 YC=YC+16 

2120 IF VFLAG <> 1 


THEN DOTPAT(J)=O 

2130 FOR I = 1 TO 11 

2140 XC=XC+16 : PUT(XC,YC),C 

2150 IF VFLAG <> 1 


THEN TABLE(I,J)=O 
ELSE IF TABLE(I,J)=1 THEN PUT(XC,YC),B,PSET 


2160 NEXT I 

2170 NEXT J 

2180 DFLAG:O : OFLAG=O : PFLAG=O : EFLAG=O 


2340 ========== 


2190 X=144 : Y=128: PUT (X+4,Y+4),D,AND 

2200 A$=INKEY$ : IF A$="" THEN 2200 

2210 ALEN=LEN(A$) : X1=X : XX=(X-48)/16 : Y1=Y : YY=(Y-48)/16 


: DFLAG=O
2220 IF DFLAG=1THEN PUT(X1,Y1),C,OR 
: EFLAG=O
2230 IF EFLAG=1 THEN LINE(0,48)-(320,56),0,BF 

2240 IF PFLAG=1 THEN PUT(~1,Y1),B,PSET : PFLAG=O 

2250 IF ALEN=2 AND RIGHT$(A$,1)="H" THEN Y=Y-16 GOTO 2360 

2260 IF ALEN=2 AND RIGHT$(A$, 1)="M" THEN X=X+16 GOTO 2360 

2270 IF ALEN=2 AND RIGHT$(A$, 1)="P" THEN Y=Y+16 GOTO 2360 

2280 IF ALEN=2 AND RIGHT$(A$,1)="K" THEN X=X-16 GOTO 2360 

2290 IF ALEN=2 AND RIGHT$(A$,1)="R" THEN 2420 

2300 IF ALEN=2 AND RIGHT$ (A$,1 ) ="S" THEN 2520 

2310 IF A$="a" OR A$="A" THEN 2570 

2320 IF A$="e" OR A$="E" THEN VFLAG=O: GOTO 1130 

2330 GOTO 2200 


I 

2350 ' Move cusor while retaining preset pattern 
2360 IF X<64 OR X>224 OR Y<64 OR Y>176 


THEN LOCATE 7,1 : BEEP: PRINT "WARNING Can't move cusor out of pattern" 

: X=X1 : Y=Y1 : EFLAG=1 : GOTO 2200 


2370 IF TABLE(XX,YY)=1 
THEN PUT(X1,Y1),B,PSET 
ELSE PUT(X1,Y1),C,PSET 

2380 PUT (X+4,Y+4),D,AND 

2390 GOTO 2200 

2400 ==========
I 

2410 ' Define red print dot on screen and in TABLE 
2420 PFLAG=1 : PUT(X,Y),B,PSET 

Figure 1 (continued) 
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2430 TABLE(XX,YY)=1 
2440 XC01'11=XX-1 : XCONP=XX+1 
2450 IF XCOl'i1 >O 

THEN IF TABLE(XCOt-11,YY)=1 THEN 2470 
ELSE 2460 

2460 IF XCONP<12 
THEN IF TABLE(XCONP,YY)=1 THEN 2470 

ELSE 2200 ELSE 2200 
2470 LOCATE 7,1 : BEEP PRINT "ERROR : Can't have two consective dots" 
2480 PFLAG=O : EFLAG=1 TABLE(XX,YY)=O : PUT(X ,Y ),C , PSET 
2490 GOTO 2200 
2500 ' ========== 
2510 ' Erase red dot and replace with white dot on screen and in TABLE 
2520 DFLAG:1 : PUT(X,Y),C,PSET 
2530 TABLE(XX,YY):O 
25 40 GOTO 2200 
2550 :=::=:::::I 

2560 ' Accept dot pattern and define character pa r ameters 
2570 LOCATE 7, 1 
2580 PRINT "Is pattern okay - press ( Y or N ) " 
2590 X$:INKEY$ 
2600 IF X$="n" OR X$="N" THEN LINE(1,48)-(320,56), 0, BF 

IF TABLE(XX,YY)=1 	 THEN PUT(X,Y),B,PSET GOTO 2190 

ELSE PUT(X,Y),C , PSET : GOTO 2190 


2610 IF X$="Y" OR X$="Y" 
THEN WIDTH 80 
ELSE 2590 

2620 PRINT "Input 	data below to finish the character definition" 
: PRINT "***************************************************" PRINT 

2630 IF VFLAG< >1 THEN 2670 
2640 PRINT "Do you wish to keep the previously defined name , " 
2650 INPUT "ASCII code, proportional and descender information (YORN )";A$ 
2660 PRINT : IF A$="Y" OR A$="Y" THEN 2820 
2670 PRINT "What name will you identify this pattern with (optional)" 
2680 LINE INPUT "?";N$ 
2690 PRINT 
2700 INPUT "What ASCII character code number does this pattern represent" ;CHAR 
2710 IF CHAR>255 OR CHAR <32 

THEN PRINT " Unacceptable number" : GOTO 2690 
2720 STARTCOL=O : ENDCOL=11 
2730 PRINT 
2740 INPUT "Is this character to have proportional spacing ( Y or N )";P$ 
2750 IF P$="Y" OR P$="Y" 

THEN INPUT" starting column position " ;STARTCOL 

: INPUT" ending column position ";ENDCOL : GOTO 2770 


2760 IF P$="n" OR P$:"N" 
THEN 2770 
ELSE 2730 

2770 PRINT : INPUT" Is character to have descender properties ( Y or N ) ";D$ 
2780 IF D$="Y" OR D$="Y" 

THEN DES:O : GOTO 2800 
2790 IF D$:"n" OR D$="N" 

THEN DES=1 
ELSE 2770 

2800 PRINT 
2810 ATTR:ENDCOL+(STARTCOL*16)+(DES*128) 

(cont inues) 
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2820 FOR J = 1 TO 11 
2830 DOTPAT(J):O I:1 
2840 FOR L = 8 TO 1 STEP -1 
2850 DOTPAT(J):(TABLE(J,L)*I)+DOTPAT(J) 
2860 I=I*2 
2870 NEXT L 
2880 NEXT J 
2890 DEFFLAG:1 : VFLAG:O 
2900 PRINT : PRINT "******************" : PRINT "Definition complete" 

: PRINT "*******************" : PRINT : GOSUB 9110 
2910 WIDTH 40 : GOTO 1130 
2920 I 

2930 I :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

2940 I 

3000 REM--Download Character to Printer 

3010 CLS : PRINT "Download Character to Printer" : PRINT 

3020 PRINT "Selection Menu" 

3030 PRINT : PRINT " F File characters downloaded" 

3040 IF DEFFLAG<>1 THEN 3070 

3050 PRINT PRINT " C Character in present definition" 

3060 PRINT " downloaded" 

3070 PRINT PRINT " E End download selection" 

3080 PRINT PRINT ''Make your selection ?"; 

3090 A$:INKEY$ 

3100 IF A$="f" OR A$="F" THEN 3150 

3110 IF A$:"c" OR A$="C" AND DEFFLAG:1 THEN 3250 

3120 IF A$="e" OR A$="E" THEN 1130 ELSE 3090 

3130 I :::::::::: 


3140 Select file and download all characters
1 

3150 GOSUB 9010 'Select and OPEN file 
3160 LPRINT CHR$(7) 
3170 IF EOF(1) THEN 3210 
3180 GOSUB 9210 'Input character definition from file 
3190 GOSUB 9310 'Send character definition to FX 
3200 GOTO 3170 
3210 CLOSEi/1 : LPRINT CHR$(7) : CLS : PRINT " Download completed" 
3220 PRINT"*******************" : PRINT : GOSUB 9110 : GOTO 3010 
3230 I :::::::::: 

3240 1 Download character in present definition 
3250 CHARA:CHAR : ATIRA:ATIR 
3260 FOR J = 1 TO 11 
3270 DOTA(J):DOTPAT(J) 
3280 NEXT 
3290 GOSUB 9310 'Send character definition to FX 
3300 GOTO 3210 
3310 I 

3320 I :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

3330 I 

4000 REM--List character(s) already defined in file 
4010 CLS : PRINT "List of characters defined in file" 
4020 GOSUB 9010 'Select and OPEN file 
4030 WIDTH 80 
4040 CLS : PRINT "Character name", "ASCII code number" 
4050 I:O 
4060 IF EOF(14'- THEN GOSUB 9110 : GOTO 4110 
4070 INPUTi/ 1, CHARA, Cl;IARA ,ATIRA, X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, NN$ 
4080 PRINT NN$;TAB(35);CHARA: I:I+1 : IF I<23 THEN 4060 

Figure 1 (continued) 
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4090 	 PRINT "Press any key to continue listing; <Esc> to quit" 
4100 	 A$:INKEY$ : IF A$="" THEN 4100 ELSE IF A$ <>CHR$(27) THEN 4040 
4110 CLOSE 111 
4120 WIDTH 40 : GOTO 1130 
4130 ' 
4140 ' ======================================================================= 
4150 ' 
5000 	REM--Print Download Character (s) 
5010 CLS : PRINT "Print Download Characters" PRINT 
5020 PRINT "Selection menu" 
5030 PRINT : PRINT " F Present FX download "· 

PRINT SPC(10); "characters printed" 
5040 IF DEFFLAG<>1 THEN 5070 
5050 PRINT PRINT " C Character in present definition" 
5060 PRINT " printed" 
5070 PRINT PRINT " E End print selection" 
5080 PRINT PRINT ''Make your selection ?" ; 
5090 A$:INKEY$ 
5100 IF A$:"f" OR A$="F" THEN 5150 
5110 IF A$="c" OR A$="C" AND DEFFLAG=1 THEN 5260 
5120 IF A$="e" OR A$="E" THEN 1130 ELSE 5090 
5130 	 ' ========== 

15140 Print all downloaded characters requested 
5150 	 PRINT PRINT "Input ASCII character code range to be printed" 
5160 	 INPUT" Starting code number";STCH 
5170 INPUT" Ending code number ";EDCH 
5180 	LPRINT CHR$(27);"S";CHR$(1);CHR$(0); 'Set FX to use download characters 
5190 	FOR I = STCH TO EDCH 
5200 LPRINT CHR$(I); 
5210 	 NEXT I 
5220 	LPRINT CHR$(27);"S";CHR$(0);CHR$(0) 'Set FX to use normal characters 
5230 CLS : PRINT "Printing complete" : PRINT " 1 *1 *1 **11111111*1 " PRINT 

GOSUB 9110: GOTO 5010 
5240 I :::::::::: 

5250 ' Print single character in present definition 
5260 STCH:CHAR : EDCH:CHAR : GOTO 5180 
5270 ' 
5280 	 ' ======================================================================== 
5290 	 ' 
6000 	REM--Save defined characters to file 
6010 	CLS : PRINT "Save defined character to file" : PRINT 
6020 IF DEFFLAG<>1 

THEN PRINT : BEEP : PRINT "No character presently defined" PRINT 
: GOSUB 9110 : GOTO 1130 

6030 	SAV=-1 : GOSUB 9010 : SAV:O 
6040 IF EOF(1) AND RFLAG:O THEN 6110 
6050 	 IF EOF(1) AND RFLAG:1 THEN PRINT : GOTO 6080 
6060 	 INPUTH1, CHARA,CHARA,ATrRA,X1,X2,X3,X4,X5,X6,X7,X8,X9,X10,X11,NN$ 
6070 IF CHARA:CHAR THEN RFLAG:1 : PRINT : PRINT : BEEP : PRINT 

"WARNING: Present character has already" : PRINT " been defined as (" 
;NN$;")" : PRINT " code number : ";CHARA : GOTO 6050 ELSE 6040 

6080 	PRINT "If you continue, only the present" 
: PRINT " character definition will be accepted" : PRINT " on printer" 
: PRINT 

6090 	 PRINT "Press C to continue" : PRINT "Press E to end" 

(cont i11ues) 
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6100 A$=INKEY$ IF A$="c" OR A$="C" THEN 6110 
ELSE IF A$="e" OR A$="E" THEN CLOSE 111 GOTO 1130 

ELSE 6100 
6110 CLOSE 111 
6120 OPEN FILE$ FOR APPEND AS #1 
6130 PRINT// 1' CHAR; II'"; CHAR; II'" ;ATTR; II' II; 
6140 FOR J =1 TO 11 
6150 PRINT//1, DOTPAT(J);","; 
6160 NEXT J 
6170 PRINT#1, CHR$( 34);N$;CHR$(34 ) 
6180 CLOSE # 1 
6190 PRINT: PRINT "Save completed" PRINT GOSUB 9110 
6200 GOTO 1130 
6210 I 

6220 ============== ==========================================================I 

6230 I 

7000 REM--View dot pattern of previously defined charater 

7010 CLS : PRINT "View dot pattern of previous character" 

7020 PRINT : PRINT "Selection menu" 

7030 PRINT : PRINT " F File defined character" 

7040 IF DEFFLAG <> 1 THEN 7060 

7050 PRINT PRINT " C Character in present definition" 

7060 PRINT : PRINT " E End review of dot pattern" 

7070 PRINT : PRINT "Make your selection ?"; 

7080 A$=INKEY$ 

7090 IF A$="f" OR A$="F" THEN 7140 

7100 IF A$="c" OR A$="C" AND DEFFLAG=1 THEN 7330 

7110 IF A$="e" OR A$="E" THEN 1130 ELSE 7080 

7120 ==========
I 

7130 ' Reconstruct dot pattern of character defined in file 

7140 GOSUB 9010 

7150 PRINT: PRINT "Input name -of character pattern to be" 

7160 PRINT " viewed. For any name to be acceptable, input a * character" 

7170 INPUT AN$ 

7180 PRINT : INPUT "Input ASCII code of character";ACHAR 

7190 GOSUB 9210 

7200 IF ACHAR=CHARA AND AN$=NN$ OR ACHAR=CHARA AND AN$="*" 


THEN CHAR=CHARA : ATTR=ATTRA : N$=NN$ 
: FOR J = 1 TO 11 : DOTPAT(J)=DOTA(J) : NEXT J : VFLAG=1 

7210 IF EOF(1) THEN CLOSE#1 ELSE 7190 
7220 FOR I = 1 TO 11 
7230 L= 128 
7240 FOR J = 1 TO 8 
7250 IF INT(DOTPAT(I)/L) = 1 

THEN TABLE(I,J)=1 : DOTPAT(I)=DOTPAT(I)-L 
ELSE TABLE(I,J)=O 

7260 L=L/2 
7270 NEXT J 
7280 NEXT I 
7290 IF VFLAG:1 . THEN 2010 
7300 BEEP : PRINT "Can't find character ";ACHAR PRINT" named ";AN$ 

PRINT : GOSUB 9110 : GOTO 7150 
7310 ::::::::::I 

7320 ' Reconstruct dot pattern from present character 
7330 VFLAG: 1 
7340 GOTO 2010 
7350 I 
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7360 I :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

7370 I 

8000 REM--Error trapping code and program termi nation 
8010 WIDTH 80 : KEY ON PRINT "Program Terminati on" 
8020 END 
8030 I :::::::::: 

8100 ' Error trapping rountine 
8110 BEEP 
8120 IF (ERR:24) OR (ERR:27) 

THEN LOCATE , 1 : PRINT "ERROR TURN PR INTE R ON and then" 
: GOSUB 911 0 : RESlM E NEXT 

8130 IF (ERR:5) AND (ERL:1080) 
THEN PRINT "This program requires t he color /graphics adapter" : PRINT 

8140 IF ERR=53 THEN PRINT "Can't find file ";FILE$;" - try again" : PRINT 
8150 IF ERR:64 THEN PRINT "Your file name ";FILE$;" is illegal" PRINT 
8160 IF ERR=71 THEN PRINT "Requested disk is no t ready" : PRINT 
8170 IF ERR=73 THEN PRINT "This program requires Advanced BASIC (BASICA)" 

: PRINT 
8180 IF ERL: 9070 THEN RESlME 9010 
8190 PRINT "Error trapping unable to recover" PRINT 
8200 ON ERROR GOTO 0 : END 
8210 I 

8220 I :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

8230 I 

9000 REM--Subroutine to OPEN default or new file of download character 

9010 LOCATE , 1 

9020 PRINT "Input file name"; : IF SAY THEN PRINT "for saving": PRINT SPC(3); 

9030 PRINT "of download characters" 

9040 PRINT "Default file ";FILE$; INPUT " ";FILEX$ 

9050 IF FILEX$="" THEN 9060 


ELSE Y:CSRLIN: LOCATE Y- 1,1 : FILE$:FILEX$ 
: PRINT "New default file name : ";FILE$; SPC(15) PRINT 

9060 IF SAY THEN RFLAG=O : OPEN FILE$ FOR APPE ND AS #1 : CLOSE #1 
9070 OPEN FILE$ FOR INPUT AS #1 
9080 RETURN 
9090 I 

9100 REM--Subroutine to pause until user hits key 
9110 PRINT : PRINT "press any key to continue";: A$:INPUT$(1) 
9120 RETURN 
9130 I 

9200 REM--Subroutine to input download character from file 
9210 INPUT#1, CHARA,CHARA,ATI'RA 
9220 FOR J = 1 TO 11 
9230 INPUT#1, DOTA(J) 
9240 NEXT J 
9250 INPUT#1, NN$ 
9260 RETURN 
9270 I 

9300 REM--Subroutine to send download character to FX printer 
9310 LPRINT CHR$(27);"&";CHR$(0); 'Set FX to accept character definition 
9320 LPRINT CHR$(CHARA);CHR$(CHARA ) ;CHR$(ATTRA); 
9330 FOR J = 1 TO 11 
9340 LPRINT CHR$(DOTA(J)); 
9350 NEXT J 
9360 LPRINT 
9370 RETURN 
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Hands On 

TITLE 'DOWNLOAD - CHARACTER GENERATION FOR THE EPSON FX 10/83' 

·***************************************************************• Character generation of Epson FX characters to produce 
Diablo scientific compatible characters using a 
download definition 

By J. G. Vaughan University of Mississippi 

Copyright by J. G. Vaughan, 1983 

Requires "MASM" macro assembler 

••***************************************************************
' 

·**********************• 
Define a temporary stack. Required for initialization 

of program only. 


•********************** · ' 

STACK SEG'1 ENT PARA STACK 
DB 8 DUP('STACK ') 

STACK ENDS 

BYTABLE SEG'1 ENT PARA 

INITSTR DB 27 Initialization of EPSON FX with " ESC @" 
DB "@" 
DB 7 BEEP the printer to indicate start of download 
DB 27 Define EPSON FX DOWNLOAD cha r acter generation 
DB Sequence of ESC, 0 with n-m"&" "&"' 
DB 0 
DB 32 n is position of first character 
DB 127 m is position of l ast character defined 

·************************ ' 

Define characters •.. 12 bytes per character 

as print attribute and 11 columns of print dot location 
to form the complete character definiti on 

• ***** * ********~~******** ' 
. RADI X 16 All values are in hexadecimal 

BITVAL DB 08BH,000,000,000,000,000,000,000,000, 000 , 000,000 32 
DB 08BH, 000,0 10,000,03E,000,020,000, 03E, 000,020 , 000 33 
DB 08BH,000,000,000,030,048,030,048,030,000 , 000, 000 34 

Listing 2: DOWNLOAD.ASM 
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DB 08BH,000,000,000,010,000,06C,082,000,082,000,000 35 

DB 08BH,000,000,082,000,082,06C,000,010,000,000,000 36 

DB 08BH,000,022,000,022,000,0FA,000,022,000,022,000 37 

DB 08BH,000,000,000,000,000,07F,080,040,080,000,000 38 

DB 08BH,000,010,000,010,044,010,044,010 , 000,010,000 39 

DB 08BH,000,000,080,000,040,03F,OOO,OOO,OOO,OOO,OOO 40 

DB 08BH,000,000,000,004,000,078,000,080 , 000,000,000 41 

DB 08BH,000,000,000,000,000,03F,040,000,080,000,000 42 

DB 08BH,000,000,001,002,001,0FE,OOO,OOO,OOO,OOO,OOO 43 

DB 08BH,000,000,000,000,000,060 , 080,040,080,000,000 44 

DB 08BH,ooo,003,ooo,003,ooo,003,ooo,003,ooo,003,ooo 45 

DB 08BH,000,040,080,000,080,040 , 020,000,020,040,000 46 

DB 08BH,000,000,000,020,000,01E,000,001,000,000,000 47 

DB 08BH,000,000,000,070,088,000,088,070,000,000,000 48 

DB 08BH,000,000,000,048,000,0F8,000,008,000,000,000 49 

DB 08BH,000,000,000,048,090,008,0A0,048,000,000,000 50 

DB 08BH,000,000,000,090,008,080,028,0DO,OOO,OOO,OOO 51 

DB 08BH,000,000,000,020,040,0AO,OOO,OF8,000,020,000 52 

DB 08BH,OOO,OOO,OOO,OE8,000,0A8,000,0A8,010,000,000 53 

DB 08BH,000,000,000,000,030,048,020,088,010,000,000 54 

DB 08BH,000,000,000,088,010 , 0A 0 ,040,080,000,000,000 55 

DB 08BH,000,000,000,050,0A8,000,0A8,050,000,000,000 56 

DB 08BH,000,000,000,040,0A0,008,0B0 , 040,000,000,000 57 

DB 08BH,000,020,000,040,000,080,000,040,000,020,000 58 

DB 08BH,000,040,0A0,040,000,000,000,040,0A0,040,000 59 

DB 08BH,000,042,000,07E,000,040,000,07E,000,042,000 60 

DB 08BH,000,003,004,009,010,021,000,003,000,000,000 61 

DB 08BH,000,010,028,010,080,07F,080,010,028,010,000 62 

DB 08BH,000,002,001,000,001,07E,080,000,080,040,000 63 

DB 08BH,OOO,OOO,OOO,OOO,OOO,OFF,000,000,000,000,000 64 

DB - 08BH,000,040,030,048,004,042,004,048,030,040,000 65 

DB 08BH,000,018,000,024,000,018,000,024,000,018,000 66 

DB 08BH,000,0E0,010,00A,080,07E,080,00A,010,0EO,OOO 67 

DB 08BH,000,000,010,028,082,07C,082,028,010,000,000 68 

DB 08BH,000,010,028,054,000,010,000,010,000,010,000 69 

DB 08BH,000,010,000,028,000,044,000,082,000,000,000 70 

DB 08BH,000,003,004,019,060,080,060,019,004,003,000 71 

DB 08BH,000,000,060,080,07E,080,000,0FE,000,080,000 72 

DB 08BH,000,000,020,040,000,0FE,000,040,020,000,000 73 

DB 08BH,000,000,000,082,000,044,000,028,000,010,000 74 

DB 08BH,000,000,050,0AA,OOO,OAA,OOO,OAA,014,000,000 75 

DB 08BH,000,002,038,046,080,000,080,046,038,002,000 76 

DB 08BH,000,000,004,048,092,000,092,044,038,000,000 77 

DB 08BH,000,018,004,000,004,038,040,000,040,030,000 78 

DB 08BH,000,000,004,002,000,07F,000,002,004,000,000 79 

DB 08BH,000,000,000,032,048,084,048,032,004,000,000 80 

DB 08BH,000,080,000,0FF,000,080,000,080,000,0CO,OOO 81 

DB 08BH,000,038,044,092,000,092,000 , 092,044,038,000 82 

DB 08BH,000,082,000,0C6,028,092,000,082,000,0C6,000 83 

DB 08BH,000,010,000,010,000,010,000,054,028,010,000 84 

DB 08BH,000,044,082,038,082,010,082,038,082,044,000 85 

DB 08BH,000,018,024,000,024,018,000,024,000,024,000 86 

DB 08BH,OOO,OOC,010,024,040,084,040,024,010,00C,OOO 87 

DB 08BH,000,000,02A,000,02A,000,02A,000,02A,OOO,OOO 88 


(continues) 
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DB 08BH,000,040,000,082,040,03E,040,082,000,040,000 89 

DB 08BH,000,024,040,004 , 040,024,010,004,010,024,000 ,90 

DB 08BH,000,008,004,002,004,008,010,020,040,080,000 91 

DB 08BH,000,000,028,000,028,000,028,000,028,000,000 92 

DB 08BH,000,010,000,010,000,07C,000,010,000,010,000 93 

DB 08BH,OOO,OOO,OOO,OODH,OOO,OOE,OOO,OOO,OOO,OOO , OOO 94 

DB 08BH,000,001,000,001,000,001,000,001,000,001,000 95 

DB 08BH,000,000,000,000,040,0AO,OOO,OA0,040,000,000 96 

DB 08BH,000,000,01C,022,000,022,010,00C,010,022,000 97 

DB 08BH,000,000,001,07E,080,012,080,052,02C,OOO,OOO 98 

DB 08BH,000,040,030,008,000,0FF,000,008,010,060,000 99 

DB 08BH,000,000,03A,044,008,054,020,044,0B8,000,000 100 

DB 08BH,000,000,014,02A,000,02A,000,022,014,000,000 101 

DB 08BH,OOO,OOO,OOO,OOO,OOO,OFC,002,000,001,000,000 102 

DB 08BH,000 , 041,002,044,028,010,008,004,002,001,000 103 

DB 08BH,000,040,020,01E,020,000,020,010,00F,OOO,OOO 104 

DB 08BH,000,000,000,020,000,03E,000,002,000,000,000 105 

DB 08BH,000,000,001,000,002 , 0FC,000,000,000,000,000 106 

DB 08BH,000,000,07E,000,010,028,040,004,042,000,000 107 

DB 08BH,000,01C,022,000,006,008,006,000,022,01C,OOO 108 

DB 08BH,000,000,001,03E,000,002,000,002,03C,002,000 109 

DB 08BH,000,000,020,010,00C,002,004,020,018,000,000 110 

DB 08BH,OOO,OOO,OOC,010,022,000,022,004,038,000,000 111 

DB 08BH,000,001,002,00C,010,022,000,022,000,01C,OOO 112 

DB 08BH,000,020,000,020,010,00E,010,020,040,000,000 113 

DB 08BH,000,000,000,07C,082,010,082,07C,OOO,OOO,OOO 114 

DB 08BH,OOO,OOC,012,020,002,020,012 , 02C,000,020,000 115 

.DB 
 08BH,000,010,020,000,022,01C,020,000,020,000,000 116 

DB 08BH,000,000,004,088 , 034,0C1,014 , 081,006,000,000 117 

DB 08BH,000,000,000,028,000,010,000,028,000,000,000 118 

DB 08BH,OOO,OOO,OOC,052,0A2,012,088,044,000,000,000 119 

DB 08BH,000,042,000,064,010,008,014,022,040,002,000 120 

DB 08BH,000,020,018,004,002,000,002,004,038,000,000 121 

DB 08BH,000,000,080,058,005,060,005,042,000,040,000 122 

DB 08BH,000,020,050,088,070,088,050,088,050,020,000 123 

DB 08BH,000,078,084,000,0FC,OOO,OD4,028,084,078,000 124 

DB 08BH,000,040,038,040,000,078,000,020,000,078,000 125 

DB 08BH,000,000,000,080,040,080,060,000,000,000,000 126 

DB 08BH,000,000,000,000,000,000,000,000,000,000,000 127 


BYTABLE ENDS 

DOWN SECMENT PARA 

ASSLME CS:DOWN,DS:BYTABLE,SS:STACK,ES:NOTHING 

ORG 100H 

Figure 2 (continued) 
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START PROC FAR 

PUSH 


MOV 

PUSH 


MOV 

MOV 
MOV 
MOV 
MOV 
MOV 

LOOP INITSTR: 
- · 

MOV 
CALL 
INC 
LOOP 
MOV 
MOV 

LOOP BITVAL: 
CALL 
LOOP 
MOV 
CALL 

RET 
START ENDP 

SEND PROC NEAR 
MOV 
INT 
RET 

SEND ENDP 

SEND TWELVE PROC 
PUSH 
MOV 

LOOP COLLM NS: 
MOV 
CALL 
INC 
LOOP 
POP 
RET 

SEND TWELVE ENDP 

DOWN ENDS 

END 

DS 
AX,O 
AX 
AX,BYTABLE 
DS,AX 
AX, STACK 
SS,AX 
SI,o 
CX,8 

DL, INITSTR[SI] 
SEND 
SI 
LOOP INITSTR 
SI,O 
CX,96 

SEND TWELVE 
LOOP-BITVAL 
DL,7 
SEND 

AH,05H 
21H 

NEAR 
ex 
ex, 12 

DL,BITVAL[SI] 
SEND 
SI 
LOOP COLUMNS 
ex 

START 

Save address of segment register 

Save zero return address 

Data resides in BYTABLE data segment 

Stack segment initialized 
Initialize address index to O 
Will loop fo r the 8 chars of I!UTSTR 

Set up DL to contents of INITSTR 
Call print routine 
Update to next address of INITSTR 
Loop until done 
Initialize address index to O 
Will loop for 96 chars of BITVAL 

Print 12 chars in BITVAL 
Loop until done 
BEEP the printer to indicate finish 

Set function call for printer output 
Print contents of DL 

Will loop for the 12 columns of BITVAL 

Set up DL to contents of BITVAL - column one 
Call print routine 
Move to next column of BITVAL 
Loop until done 
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THIS WEAPON JUST WIPED OUT 

10 WEST COAST OFFICES AND 


70 PAGES OF ORDERS: 

IBM, Eagle, Columbia, Compaq, 
Kaypro, Otrona, TI, Victor or 
Zenith users: now give your files 
total protection - with Alloy's 
PC-BACKUP.@ 
Information wipe-out can be a costly, time-consuming 
nightmare that Alloy's PC-Backup can easily help you 
avoid . In fact, Alloy 's PC-Backup works like your 
business does: it is file-oriented , backing up files 
in an organized way. 

Alloy 's PC-Backup is time and cost-effective pre­
cisely because it never lets you lose important data . 
Even more: only Alloy can give you high performance 
storage/retrieval and protection at the right price. And 
it even works with the IBM Expansion chassis . 

Designed exclusively for small to large businesses , 
some of the features that make Alloy's PC-Backup the 
standard among users of major PCs are: 
• Winchester hard disk backup and restore 
• Comprehensive menu driven software package 

(Alloy 's industry standard Tape Interchange 
Package) 

• High speed data transfers 
• Up to 16.5 Mbytes of data per cartridge 
• File-oriented backup 

Also available , Alloy 's new PC-9/TRACK tape 
drive, for backup with mainframe compatibility. 

For furth er information, contact your local computer store , or 
call or write: 
Alloy Computer Products In Europe, contact: 

100 Pennsylvania Avenue Alloy Computer Products (Europe) Ltd. 

Framingham, Mass. 01701 Cirencester, Gloucestershire , England. 


(6 17) 875-6100 Tel: 0285-68709 Tix: 43340 

·­:­ --~ 
-~-\ 

Computer Products 
Cir<;le 315 on reader service card 
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We think you're calculating enough to 


And we've devised a little test to prove it. All you 
have to do is compare our PC-8200's specs with the 
specs for Radio Shack's Model 100 or the HP-75. 
For someone who's savvy enough about computers 
to read this magazine, you shouldn't have any trouble 
picking the best one. So here goes: 

NEC 
Radio 
Shack 

Hewlett­
Packard 

Price $799* $799 $995 

RAM/ROM 16K/32K 8K/32K 16K/48K 

RAM Expandability To 96K To 32K To 24K 
(Internal/External) (64K/32K) (32K/none) (24K/none) 

Free bundled 
software Yes No No 

Function keys 10 8 0 

RAM cartridges Yes No No 

Bar Code 
Reader, RS232, 
Parallel Port, 
Cassette Port Yes Yes 

Not 
Standard 

Floppy Disk and 
SIO Port, 
Cursor Cluster Yes No 

Not 
Staneard 

"Includes perpetual clock calendar. NICad battery pack, AC adapter charger optional. 
The PC-8200 Is a battery-operated CMOS-based system. 

It all boils,down to more power and better features 
for the same price. And, of course, more software 
-14 FREE programs to start, including linear 
forecasting and word processing. 

The PC-8200 portable from NEC. We think 
you should be impressed. If you're not, maybe 
you picked up the wrong magazine. 

Productivity at your fingertips 

NEC 
NEC Home Electronics ( U.S.A), Inc. 
Personal Computer Division 
1401 Estes Avenue 
Elk Grove Village, IL 60007 

NEC Corporation, Tokyo, Japan 

Circle 124 on reader service card 



get more computer for your money. 


t·JE(: 
:~:. t·JE(:
4. t·JE(:
c::: · r· 'E•.-. 
-· a 'I ·-· 

t·JE(:.-..-..­. .• .· .·. . . 

H-P 
H-F· :~:. t·JE (:

4. · t·JE(:
5. t·JE(:
E.. t·JE (:
7. t·JE(:

t·JE(: 

c: 
:!: 
0 
.c 
Ul 

NECIPC-8201A 

LOW BATTERY 



1. What is the latest R&D activit; in japan
• in the field of industrial robots. 

2. Is the name "datascan" trademarked? 

'Z Which drugs have been successfully used 
"• to treat osteoporosis? 

4 Where has Bank of America been 
•advertising lately? 

I: What is the current and projected 
"• market for frozen orange juzce? 

6 Are there any personal computer user 
•groups for attorneys in the Boston area? 

Introducing In-Search, a simple
software package that gives you
almost immediate answers to 
literally millions of questions. 

Complete, up-to-date information is a powerful 
advantage in any profession-information about research, 
technology, and competitors; information about trends, 
markets, products, and people. 

If information was more accessible, you could have 
all the facts you need before you make important decisions. 
And the more facts you have, the better your decisions 
will be. 

Answers. 
How do you find the answers to your questions? 
In-Search. 
In-Search is an extremely easy-to-use personal 

computer software package that lets you retrieve, instantly, 
answers to your questions from the wealth of knowledge 
stored in over 200 computer databases. 

These databases are huge collections of printed 
material that has been computerized. With In-Search, 
your IBM (or compatible) personal computer and modem, 
you can reach this information over your own phone lines. 

All The Answers. 
Imagine scanning thousands of documents in 

seconds. In-Search can do just that. 
In-Search allows you to read, study and use over 

80 million articles and references from thousands of 
sources: Newspapers, magazines, technical journals, wire 
services, periodicals, annual reports and Yellow Pages. 

You will be able to access information on all aspects 
of hundreds of subjects, including: 

•Engineering and Science •Business 
(complete coverage of • Government 
literature since 1970) •Current Affairs 

•Medicine (complete cover- •Arts and Social 
age of literature since 1966) Sciences 
All 200 databases are centralized at DIALOG® 

Information Services, Inc. , the world's largest collection 
of online database information. 

Easy Answers. 
Before In -Search, finding information even via 

computer was tedious and time-consuming. 
Not anymore. Just type into the computer the words 

or subject you'd like to research and In-Search takes it 
from there, bringing you articles or references containing 
the information you need. Simple, on-screen graphics 
guide you through every step. 



Z	Jlfhich Sou_th.Amer~can comPar1:ies are 
interested zn zmportz'Y!_g electronic 
components from the United States? 

a rr Jfi. d th d ddnow can zn enames an a resses 
• ofall the orthodontists in Toledo for my

direct mail campaign? 

9. What are the mechanical properties of 
• shape memory materials?io. u h ,1+. · .+ lnas t e cost-e11 ectzveness o1 te e­
• conferencing changed in the last year?11. Who are some ofthe experts in medical 
• sonar scanning techniques? 

Fast Answers. 
In-Search can find in minutes what would take an 

individual days or weeks to find. You can now spend more 
time using information because you spend less time 
tracking it down. 

Plus, In-Search is thorough. It won't overlook that 
one critical fact that could have made the difference in 
an important decision. 

Once you have the information, you can store it on 
disk or print it out. In -Search even interfaces to popular 
word processing programs. 

Until now, your personal computer was limited to 
working with the informa­

With In-Search, 
those limits are gone. Now, 

can put you in touch with 
the collected knowledge of 

tion you typed into it. 

your personal computer 

the world. Instantly. 

Any Questions? 
This has been a brief description of the most useful 

software ever developed for the personal computer. If 
you're interested in In-Search, you probably have a number 
of unanswered questions. We would like to send you a 
demonstration diskette to more fully explain the applica­
tions and process of In-Search. 

For your In-Search demonstration diskette, 
call 408-986-1200 during business hours. Use your 
MasterCard or VISA to charge the purchase of your 
$5.00 diskette. 
r----------------, 
I In-Search, Menlo Corporation 

4633 Old Ironsides, Suite 400, Santa Clara, CA 95050 

I D Enclosed is $5.00 for my In-Search demonstration diskette. I 
I D Please send me a free booklet with more details . \ 

I ~~ I 
I A~rem I 
I City State Zip I 
I My occupation is: I 

l__EE.L1!rtl~~!£l!n__J 

Circle 682 on reader service card 
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CHICAGO 

NEW YORK 


FORMERLY 
APPLEFEST 
& PC'83 

Plan now to attend the Personal 
Computer Userfests,the largest 
events ever . .. for Apple and 
IBM PC users. 

Userfest brings together two of 
the largest, most successful 
shows ever conceived for per­
sonal computer users: Applefest 
and PC'83. Now that Apple and 
IBM can run each other's soft­
ware,and with so many products 
adapted for both systems,the 
two shows merged beautifully. 

So don't miss the Personal Com­
puter Userfest when it comes to 
Chicago and New York in 1984. 
It's a once-only opportunity. 

Userfest features all the major 
makes of Apple and IBM com­
puter compatibles. In fact, it's the 
largest display of these products, 
and biggest gathering of IBM 
and Apple experts, ever assem­
bled in either city. Hence,you 
can learn more in two days at 
Userfest than you could in 
months of visiting computer 
stores or reading trade journals. 

At Userfest you'll see-and try 
out-all of the newest state-of­
the-art products for your Apple, 
IBM PC or work-alike. Each ShoV\ 
has hundreds of displays and 
exhibits, and thousands and 
thousands of products including 
innovative new software, power 
peripherals, accessories, sup­
port services, books and publi­
cations. Products to help you 
explore the full potential of your 
computer for office, home and 
school applications. · 

Order your tickets in advance 
and avoid long lines. Admission 
is $10.00 for a one-day ticket, or 
$20.00 for four days.Children's 
tickets (under 10 years of age) 
are $4.00 and $8.00. If you need 
hotel accommodations and/or 
airline reservations, check the 
line on the Advance Ticket form. 



=EATURING 
IBM, APPLE & 
MORK-ALIKE 
:OMPUTERS & 
:OMPATIBLES 

USERFEST/ 
~EWYORK 
-hursday-Sunday 
)eptember 20-23,1984 
Vladison Square Garden 
O:OOAM to 5:00PM daily 

=or information about exhibiting 
it the Personal Computer User­
ests, call or write Northeast 
::xpositions, 822 Boylston Street, 
~hestnut Hill , Mass 02167. 
el: 617-739-2000. 

USER FEST/ 
CHICAGO 
Thursday-Sunday 
May 3-6,1984 
10:00AM to 5:00PM daily 
O'Hare Exposition Center 
9291 West Bryn Mawr 
Rosemont, Illinois 
(next to Chicago's O'Hare Airport) 

For hotel information call or write 
Trade Show Department, Fox 
Travel, P.O. Box 498,Waltham, 
Mass 02254. Tel : 617-890-1770 
or 800-225-8410 ext. 314. 

Userfest (formerly known as 
Applefest and PC'83) is pro­
duced by Northeast Expositions, 
822 Boylston Street, Chestnut 
Hill , Mass 02167. 

~DVANCE 
flCKET 
)RDER FORM 
~ail this form (or a facsimile) 
1ith full payment to Northeast 
:xposi tions, 822 Boylston Street, 
:hestnut Hil l, Mass 02167. 
el: 617-739-2000. No ticket 

Name:_____________________ 

Company(ifany): __________________ 

Address: ____________________ 

City: ___________state:____Zip: _____ 

Tel: Day( Evening(­ - )------ ­

Enclosed is full payment for: 

quantuy adult one-day tickets @ $10.00 each quant• ty adult four-day tickets @ $20.00 each 

1rders accepted 14 days or use this line for children's ticket orders
1earer to each Show. Your tick- o Check here if you need hotel and/ or airl ine information
!tS will be mailed one month 

>rior to the Show. Sorry, no tele­

>hone or credit card orders please.. 




~:· · ~:· Star-Dot-Star 

A global exchange of personal computer discoveries 

Edited by Art Wilcox and Karl Koessel 

Peter Baenziger's article " Pi xel to 
Printer" (PCW, Vol. I, No. 10) pro­
vided several BASIC programs that 
enable va rious printers to do graphics 
screen dumps. Star Micronics's Tech­
nical Manager Rick Osgood has sent 
us an addition to these procedures. If 
you insert a one-line code modifica­
tion to Listing 4 in Baenziger's article 
(page 190), the program will work 
with the Gemini-10X/15X or Del­
ta-IO printers. Replace line 1220 in 
the listing with the fo llowing line: 
1220 SETCRLF$ = CHR$(27l + "3" + CHR$(16l 

This month's,,._ ,,. includes items 
about using BASIC-recovering de­
leted BASIC programs, displaying 
scalar variables and their current val­
ues, and checking the cross-refer­
ences in programs. We also have a 
routine fo r setting screen colors from 
DOS 2.00 and an asse mbly language 
subroutine that mimics BASIC's 
SOUND statement. Our lead item is 
a tutorial about the erratic bug in the 
BASIC comm and VAL 

VAL Tutorial 
Here's more in fo rmation on the 
strange VA L co mmand. The item 
" VAL Mischief Again" (''.. "", Vol. 1, 
No. 10) illustrated a connection be­
tween PRINTing exponential num­
bers and resting the VAL of a non­
numeric string. 

In BASIC if you PRI NT a va lue 
greater than 9.999999£ + 16, a subse­
quent test fo r the VAL of a non­
numeric string equal to zero will fail. 
The BASIC program in the listing 
FUNNYVAL.BAS illustrates this 
point. 

What relates the printing of a fl oat­
ing-point number to the testing of the 
VA L of a string? Here are the facts 
concerning this problem. 

1. The anomaly occurs only if the 
fl oating-point number is PRINTed, 
not merely assigned. 

2. If an arithmetic operation is per­
fo rmed using the VAL function, the 
anomaly disappears; fo r instance, the 
test IF VAL(A$l-O = 0 works correctly. 

3. The floating-point number must 
be greater than 9.999999E + 16 fo r 
the anomaly to appea r. 

4. If certain other arithmetic oper­
ations take place between PRINTing 
the number and testing the VAL of 
the string, the anomaly disappears. 
Otherwise the anomaly remains­
even if all the program va riables are 
cleared. 

You should note that PRINTing 
the numeric value and converting the 
string to a numeric value both in­
volve conversions of binary to ASCII 
or ASCII to binary. Also, the rela­
tionship between points 2 and 4 
above indicates that some info rma­
tion is stored somewhere and then 
modified by certain arithmetic opera­
tions. This in fo rmation affects the 
testing of VAL but is unaffected by 
operations on variables not involving 
arithmetic operations. 

Its most probable location is a tem­
porary work space ca lled the fl oat­
ing-point accumulator (FPA) in 
BASIC's work area. If a number is 
above a certain minimum level , the 
binary-to-ASCII conversion (in order 

to PRINT it) must be done using the 
4 bytes of the FPA. To test the VAL 
of a string, conversion must be made 
from ASCII to binary, also using 
the FPA. 

The problem is that data is left in 
the FPA after the binary-to-ASCII 
conversion for PRINTing. Then, dur­
ing the VAL calculation, the ASCII­
to-binary conversion will stop as 
soon as the fi rst non-numeric charac­
ter is detected, leaving the remnants 
of the initial conversion in the FPA. 
The last few bytes of the FPA are 
now garbage. 

However, an exponent of zero de­
notes a zero value, so VAL(A$) does 
return a zero. But when VAL(A$) = 0 
is tested, the FPA is not completely 
empty. Some garbage exists in the 
last couple of bytes, so the test fail s. 

This thinking is close to, if not to­
tall y, accurate. You can see em­
pirica lly that clea ring the FPA before 
the test will return VAL(A$) = 0 ac­
curately in the exa mple. 

The best way to beat the bug is to 

test fo r VAL(A$)-0 = 0. Also, this bug 
appears to have been fi xed in later re­
leases-my XT does not exhibit this 
behav ior. 

Gregg Weissman 
New York , New York 

Un-NEW BASIC 
My name is Todd Tokita, and I'm 12 
yea rs old. I discovered a way to re­
cover programs in BASIC erased by 
the N EW statement. For exa mple, if 
you created a program and didn't 
SAVE it when you (or someone else) 
accidentally erased it using the NEW 
command , the program may be re­
covered as follows: 

230 April 1984 



5 'This program demonstrates the bug in BASIC's VAL statement which was 
6 ' mentioned in the DECEMBER issue of this column. As you can see, the 
7 ' bug does not occur when J<=9.999999e16 but does occur when J= >1 e17. 
8-'This bug does not occur on XTs or PCs with the later RCJ.1s. 
9 I 

10 J=9.999999E+16 'Bug does NOT occur for J<=9.999999e16 
20 GOSUB 100 'PRINT J, test VAL(A$), clear FPA, test VAL(A$) 
30 J:1E+17 'Bug DOES occur for J= >1 e17 
40 GOSUB 100 'PRINT J, test VAL(A$), clear FPA, test VAL(A$) 
50 END 
99 '**********PRINT J, test VAL(A$), clear FPA, test VAL(A$) 
100 A$="A$ is not a numeric string" 
110 PRINT : PRINT "The numeric value under test is :"J : PRINT 
120 GOSUB 200 'Test VAL(A$) 
130 DEF SEG 'Clear the FPA 
140 PRINT "Clearing the floating point accumulator." 
150 FOR I=1183 TO 1186 : POKE I,O : NEXT 
160 GOSUB 200 I Test VAL(A$) 
170 RETURN 
199 '**********Test VAL(A$) 
200 PRINT "The result is ••• "; 
210 IF VAL(A$)<>0 THEN PRINT "NOT a good VAL statement" 

ELSE PRINT "a GOOD VAL statement." 
220 RETURN 

FUNNYVAL.BAS 

Type PRINT CHR$(15) and press 
< Enter> . This statement wi ll print a 
sta rlike figure in the first column o f 
the next line. Then move the cursor 
up to the star, press < Ins> , type 1 

PRINT " (which w ill appear inserted in 
front of the sta r), and press < Enter> . 

T hen LIST your program. The first 
line should read '1 PRINT "O' fo l­
lowed by a few numbers and part of 
the original line. Except for the first 
line, a ll of your program wi ll proba­
bly be recovered. 

The onl y problem with this tech­
nique is that you cannot remove the 
first lines (which are now ga rbled) 
without NEWing the program and 
moving up and pressing < Enter> on 
each line you want to keep . You must 
also reenter the or iginal first line. But 
if your program li st ing is longer than 
one screen , you won't be able to re­
cover it-unless you can find another 
way to do it . 

This technique is usefu l when one 
o f my brothers erases my compli­
cated programs. It may no r be the 
o nl y way to do it , but it ;:ilways works 
for me. 

Todd Tokita 
Sandy, Utah 

PC World 

Editor's note: I/ your progra111 is 
longer than one screen, use this tech­
nique up to the point when you LIST 
the recovered program. Then SAVE 
the program in ASCII , use EDLI N to 
rem ove the first two lines, and reenter 
the original first line. 

Variable Checker 
Quite o ften it is necessa ry to examine 
the current values of variables whi le 
you a re tr ying to debug a BASIC pro­
gram. The listing VARCHKR .BAS is 
a BASIC subroutine that displays the 
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64000 P.%=PEEK(858)-6:Q.%=PEEK(859) 
64010 A.%=PEEK(856)+256*PEEK(857) 
64020 T.%=PEEK(A.%):E.%=PEEK(A.%+3):L.%=T.%+E.%+3 
64030 N.$=CHR$(PEEK(A.%+1)):IF PEEK(A.%+2)>0 THEN N.$=N.$+CHR$(PEEK(A.%+2)) 
64040 IF E.%>0 THEN FOR K.%=1 TO E.%:N.$:N.$+CHR$(PEEK(A.%+3+K.%)MOD 128):NEXT 
64050 IF T.%=3 THEN 64120 
64060 V.$="":FOR K.%=1 TO T.%:V.$:CHR$(PEEK(A.%+L.%-K.%+1))+V.$:NEXT 
64070 ON T.%/2 GOTO 64080,64090,64180,64100 
64080 V.!:CVI(V.$):T.$="%":GOTO 64110 
64090 V.!:CVS(V.$):T.$="!":GOTO 64110 
64100 V.!:CVD(V.$):T.$="#" 
64110 PRINT N.$;T.$;"=";V.!:GOTO 64150 
64120 B.!=PEEK(A.%+L.%-1)+256*PEEK(A.%+L.%) 
64130 T.$="":FOR K.%=1 TO PEEK(A.%+L.%-2):T.$:T.$+CHR$(PEEK(B.!+K.%-1)):NEXT 
64140 PRINT N.$"$=";CHR$(34);T.$;CHR$(34) 
64150 IF A.%+L.%<P.%+256*Q.%-1 THEN A.%=A.%+L.%+1:N.$="":GOTO 64020 
64160 V.$=INPUT$(1) 
64170 POKE 859,Q.%:POKE 858,P.%:RETURN 
64180 PRINT "error in dump routine" 

VARCHKR.BAS 

sca la r variables from a BASIC pro ­
gram. It was developed as a general 
debugging aid fo r use on any pro­
g ram in place of inserting the ad hoc 
PRINT statements usual ly used to 
help find errors. When ca lled , the 
subroutine w ill li st a ll the scalar (no t 
dimensioned ) variables and their cur­
rent va lues. Variab le type sy mbo ls 
(%, !, #, $) are included in the listing 
rega rdl ess of how the va riable names 
appear in the main program so that 
no confusion ex ists between var i­
ables o f different types with the same 
letter names. 

The line numbers a re purposely 
high so as not to interfere w ith the 
line numbers in your program. Also, 
all the subro utine's vari able na mes 
contain a per iod (.), minimizing the 
chances of duplicating a variab le 

name in your program. The sub ­
routine's variab les w ill nor be li sted. 
If your prog ram uses any of thi s sub­
routine's va riable names, change 
those names in your program to keep 
the subroutine from changing a pro­
gram va riable when it is ca ll ed. 

After the subroutine has been en­
tered and SAV Ed (with the ASC II op­
tion ) as VARCHKR, use it as fo llows. 
With your BASIC program loaded in 
memo ry, issue the command MERGE 

B:VARCHKR (assuming you have the 
subroutine on the disk in dri ve B) and 
insert GOSUB 60000 in your program 
wherever you want a dump. 

.f. C. Ratliff 

Sterling, Virginia 


Cross-Reference Checker 
An easy way to check all the cross­
references in a BASIC program is to 

renumber an imagi nary line beyond 
the end of the program. For exa mple, 

if your line numbers end at 4000, 
type the fo llowing in direct mode: 
RENUM 9999,9999 

BASIC checks a ll the line number ref­
erences and issues any error messages 
without renumbering your progra m. 
If the onl y reply is 'Ok', then a ll your 
GOTOs and GOSUBs refer to ex ist­
ing line numbers. 

Ca rl Wagner 

Rochester, Minnesota 


DOS 2.00 COLOR 

BASIC provides a COLOR statement, 

but DOS 2.00 does no t. However, 

the DOS 2.00 command PROMPT 

may be used to implement ANS I.SYS 

escape sequences. This is possible be ­

cause the PROM PT command uses 

$e to represent the ESCape code 27, 

which cannot be entered from the 

keyboa rd . 
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goto %1 
:normal 
prompt $e [Om 
goto exit 

:bright 
prompt $e [ 1m 
goto exit 

:reverse 
prompt $e [ 7m 
goto exit 

:black 
prompt $e[30m 
goto exit 

:red 
prompt $e [ 31m 
goto exit 

:green 
prompt $e [ 32m 
goto exit 

:yellow 
prompt $e[33m 
goto exit 

:blue 
prompt $e[34m 
goto exit 

:magenta 
prompt $e [ 35m 
goto exit 

:cyan 
prompt $e [ 36m 
goto exit 

:white 
prompt $e [ 37m 
goto e.xit 

:bblack 
prompt $e [ 40m 
goto exit 

:bred 
prompt $e [ 41m 
goto exit 

:bgreen 
prompt $e [ 42m 
goto exit 

:byellow 

prompt $e [ 43m 

goto exit 


:bblue 
prompt $e[44m 
goto exit 

:bmagenta 
·prompt $e[45m 
goto exit 

:bcyan 
prompt $e [ 46m 
goto exit 

:bwhite 
prompt $e [ 47m 
goto exit 

:exit 
shift 
if not .==.%1 goto %1 
prompt 
echo off 
els 
goto done 

:help 
.ANSI .SYS and CONFIG.SYS (containing 
. the line DEVICE:ANSI.SYS) must be 
. accessable when the PC is booted. 
.Type COLOR and then your choice of 

character, intensity, and/or back­
• ground color(s) selected from the 
• following list of parameters: 
.For color displays: 


black bblack 

red bred 

green bgreen 

yellow byellow 

blue bblue 

magenta bmagenta 

cyan bcyan 

white bwhite 


.For color and monochrome displays: 
normal 
bright 
reverse 

:done 

COLOR.BAT 
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Using EDLIN, or your favorite edi­
tor, copy and save the batch til e in 
the listing COLOR.BAT. 

In addition to preparing the batch 
file, you need a contiguration fil e on 
your DOS disk. Create a til e named 
CONFIG.SYS containing the line 
DEVICE = ANSI.SYS 

If you already have a CONFIG.SYS 
file, just add the above line to it. You 
will also need the fil e ANSI.SYS, 
from your DOS 2.00 disk, on this 
disk. Now reset yo ur PC (< Ctrl > ­
< Alt> -< Del> ) to install the 
ANSI.SYS dr iver. 

COLOR.BAT can now be used to 
set screen colors. The command 
COLOR GREEN, for example, sets 
the display's characters to green, and 
the command COLOR BBLUE turns 
the background blue, keeping the 
current foreground (character) 
color. Notice that the let ter l3, indicat­
ing background, is prefixed to the 
name of the color. 

You can use more than one param­
eter in the same command, for exa m­
ple, COLOR G REEN BBLUE; 
however, if the foreg round and bac k­
ground colors are the same, the char­
acters w ill be invisible. Because all 
the background colors provided by 
COLOR.BAT are low intensit y, you 
can restore visible characters by en­
tering the command COLOR 
BRIGHT. (Work carefully, because 
what you t ype is invisible at this 
point. ) This command sets the cur­
rent foreground color to high inten­
sity. 

To change characters from low in­
tensity blue to high intensity green, 
use the comm:rnd COLOR BRIGHT 
G REEN. When changing characters 
fro m high to low intensit y, you must 
include the name of the color after 
the parameter NORMAL (for exam­
ple, COLO R NORMAL CYAN) 
since the command COLO R NOR­
MAL (without spec ifying a color), 
merely returns the di splay to its usual 
appearance. 

COLOR .BAT al so works w ith the 
monochro me monitor, providing nor­
mal, bright (high intensity), and in­
verse video characters. COLOR.BAT 
can easil y be modified to include 
blinking or underlining on the mono­
chrome monitor. A table of the SGR 
(Set G raphics Rendition) escape code 
sequences can be found in the DOS 
2.00 manual , page 13-8. 

I also combined PROM PT and 
other escape codes to develop some 
batch files that defined st rings for key 
combinations such as < Alt> -< FI > 
or < Ctrl > -< FIO > , giving me a poor 
man's version of ProKey. The follow­
ing pair o f commands can be placed 
in a batch fil e, which then assig ns the 
string DIR B: (wi th no carr iage re­
turn ) to < Alt> -B. 
prompt $e[0;48;"DIR B: "p 

prompt 

Note that there is no semicolon 
after the second set o f quotation 
marks, despite the SG R syntax shown 
in the documentation. If the semi­
colon is included before the tinal p, 
unexpec ted results may occur. 

The documenr~1tion states that 
ASCI I and ex tended ASCII codes can 
be found in the Technical Reference 
manual. If you don't have a manual , 
they are a lso documented in Appen­
dix G of the BASIC manual. 

Unfortunately, many programs 
have their own keyboard and screen 
display routines, and the ANSI.SYS 
dri ve r is locked out while these pro­
gra ms are active. Hopefull y, they 
restore the previous state upon termi­
nation. BAS ICA and Peachtext are 
two programs that behave this way. 

John Bagwell, ./r. 
Torrance, Califomia 

Cassette Port Control Compiled 
I read with interest M ichacl 
Cov ington's "The Casse tte Port 
Lives!" (PCW. Vol. I, No. 10). I too 
have used the humble casse tte inter­
face to trigger ex ternal alarms. 

However, the BASIC MOTOR 
statement is not suppo rted by the 
BASIC Compiler. A little research in 
the Technical Reference manual 
(pages l-9 and 1-25) reveals that the 
cassette motor relay is controlled by 
bit 3 of 110 port 6 1H. Setting this bit 
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100 PRINT "MOTORing along 
110 I 

120 OUT &H61,INP(&H61) AND 
130 I 

140 SOUND 32767,(18.2*5) 
150 SOUND 32767, 1 
160 SOUND 32767,0 
170 I 

180 OUT &H61,INP(&H61) OR 
190 I 

200 PRINT "MOTORing ended 

MOTOR.BAS 

to l opens the relay, turning the 
MOTOR off, while setting the bit 
to 0 closes the relay, turning the 
MOTOR on. 

The BASIC program in the li sting 
MOTOR.BAS demonstrates this 
technique and works w ith any ver­
sion o f BASIC. Lines 120 and 180 
are equivalent to MOTOR I and 
MOTO R 0 respectively. SO UND 
command "stacking" is utili zed to 
suspend program execution for a 
specified amount o f time. 

Joseph E. Doran, .fr. 

Carlisle, Massachusetts 


Assembly Language SOUND 
The IBM Techn ical Reference manual 
(page 2-22) states that the internal 
speaker can be driven by changing 
bits in an o utput po rt . It also implies 
that the spea ker frequenc y can be 
controlled by programming the 

at ";TlME$ 

247 '-close relay contacts 

'-start 5-second delay 
'-suspend execution 
'-clear timer 

8 '-open relay contacts 

at ";TlME$ 

8253-5 t imer on the system boa rd . 
Anyone who has tri ed to generate 
music outside of BAS IC has probabl y 
noticed that I BM did not document 
how to prog ram the 8253-5 ti mer. 
The li sting SOU N D.ASM is an as­
sembl y language subroutine that can 
be call ed fro m a higher level language 
program to generate di ffe rent tones 
and durations w ith the speaker. The 
progra m emulates the SOU N D state­
ment in BASIC. The pa rameters 
passed a re fo r frequency and dura­
tion. The listing PASSO UN D, a small 
Pasca l p rog ram, demonstrates how to 
call this subroutine. 

You w ill notice in the asse mbl y 
p rog ram that the va lue B6 H is o utput 
to po rt 43 H . This code tells the 
8253-5 that you w ish to load counter 
2 w ith a 2-byte va lue. It also tell s the 
8253-5 that it is to treat thi s number 
as a binary value rather than a BCD 
(binar y coded dec imal) and is to pro­
duce an output square wave equal to 

the l.1 9 MHz input clock wave di­
vided by the counter value. The sub­
ro utine uses counter 0, which is 
counting at a rate o f approx imately 
18.2 clo ck ticks per second , to cali­
brate the duration o f the generated 
tone. Note that calling this sub­
routine w ith a frequency less than 19 
hertz will produce a divide overflow 
erro r. The 8253-5 timer chip con­
tains three prog ramm able counters; 
each can be prog rammed and run in­
dependentl y in one o f si x modes. For 
mo re information on the operation of 
the 8253-5, see page 1-310 o f the Pe­
riphera l Desig n Handbook published 
by Intel. 

Colin Hulme 

Scottsdale, Arizona 
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audios segment 'code' 

ASSIJ-1 E CS :audios 

PUB LIC sound 

' •****************************************************************************** ' 
Pa scal invocation of this subroutine: 

sound(frequency,duration); 

Where duration is the number of clock tics (18 . 2 I second) that the 
note should be played . 

FrequeQcy and duration should be declared as word or i nteger variab l es . 

•** ** ********************************************************** **************** ' 

sound proc far 

push bp 
mov bp ,sp 
mov al , Ob6h 
out 43h ,al 
mov dx, 18 
mov ax , 10352 
div wo r d ptr[bp+8] 
out 42h ,al 
mov al,ah 
out 42h ,al 
mov ah,O 
i nt 1ah 
add dx , [bp+6] 
mov si ,dx 
i n al , 61h 
mov bl,al 
or al , 3 
out 61h ,al 

a ud delay : -
i nt lah 
cmp dx, si 
jn::: aud_delay 
mov al , bl 
out 61h , al 
pop bp ' 
ret 4 

;generator tone for duration 

;save current base pointe r 
;load stack pointer to refere nce parameter s 

; initialize 8253 cont rol registe r 

;dx;ax contains 1. 19e6 (base clock r ate) 
;ax contains 1.19e6 I frequency 
;load counter 2 least significant byte 

; load counter 2 most significant byte 
;read coun t er O value 

;add delay count to low order 
;save new value 
;check speaker cont rol value 
;save value fo r fut ure use 
;set spe aker on bi t s 
;turn on the spea ker 

;check counter 0 value 
;has delay time elepsed? 
;if not wait til l it has 

word 

; restore origina l speaker cont ro l value 
;tur n speaker off 
;r estore original base pointer 
; return to calling program 

sound ednp 

audios ends 

SOUND.ASM 
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program beep(input,output): 

var frequency,delay : word; 

procedure sound(frequency, delay 

begin 
repeat 

write('Enter frequency: ' ) ; 
readln(frequency); 
write('Enter delay: ' ) ; 
readln(delay ) ; 
writeln; 
sound(frequency,delay); 

until frequency = 65535; 
end. 

word ) ; externa l ; 

PASSOUND 


Screen Respite 

The Dynalogic Hyperion, a portable 

PC compatible machine, has a very 

ni ce feature to avoid burning charac­

ters into the phosphor and to help ex­

tend the life of its built-in screen. 

If 5 minutes elapse without a key­

stroke, the screen goes blank . Press­

ing any key immediately restores the 

screen to its previous state. 


I decided to emulate this useful fea­
ture on my COMPAQ, and I ca111e up 
with a short asse111bly language rou­
tine to do so. The listing ca lled 
BLANKMKR.BAS is a BASIC pro ­
gram that produces a fil e called 
BLANK.COM. Once this fil e has 
been produced, simply type BLANK to 
install the routine. I find it conve nient 
to include BLANK in my AUTO­
EXEC.BAT fil e. 

The routine is called 20 ri111es r er 
second by the BIOS interrupt ICH. 
It then checks to see if 5 minutes 
have elapsed since the last key was 
pressed. If so, the screen is flipp ed ro 

page 7. Because th is page is rarely 
used , this procedure should produce 
a blank screen. When the nex t key­
stroke is detected, the previously ac­
ti ve display page is selec ted, thus 
restoring the screen. 

Because BASIC handles keyboard 
input in a unique way, this progra 111 
will have no effec t while BASIC or 
BASIC prog rams are running. Ir does 
work well while DOS or progra111s 
written in co111piled languages (ex­
cept BASIC) are running. 

Christopher Wiley 
Prescott, Arizo11a 

Drive Door Parts 
Those who have had the door fall off 
their IBM PC (Tandon) fl oppy disk 
dri ve will quickl y lea rn three things: 

oThey are not alone. This is an all­
too-co111mon problem wi th these 
dri ves. 

Of or a ll practical purposes, re­
placement door asse111blies don't 
exist. 

oA glue repair job on the broken 
door is a difficult and te111porary so ­
lution at best. 

While browsing through the local 
computer store, I noticed a re111ark­
able similarity between the door on 
an Apple disk dri ve and 111 y broken 
Tandon door. The store had replace­
111ent Apple doors in stock at $4.90 
each. 

Indeed, the Apple and Tandon 
doors are so similar that they are in­
distinguishable when mounted, and 
the Apple door works well with one 
si111ple 111odification. A thin shim 
111ust be added between the door 
hinge piece and the cone lever arm to 
which it is mounted. I used a small 
piece of flat aluminu111, about Y>2 inch 
thick, and trimmed it to fit with a 
pair of scissors. This thickness is crit­
ica l. You may need to do some ex­
perimenting. If the shim is too thin, 
the cone lever arm is not lowered far 
enough to clamp the disk securely to 
the spindle; if too thick, the arm is 
not r::iised enough ro allow free inser­
tion and removal of disks. 

Hopefull y, Tandon will eventually 
rea li ze that replacement doors are 
needed. Until they do, the Apple 
door is a good, readily ava ilable 
alternative. 

Ed Crabbe 
Peoria, A rizona 

Editor's note: \,Y/e had a hinge on a 
drive A door crack after eight m onths 
of use. All of a sudden the PC would 
11ot read from drive A, offering the 
'drive not ready' m essage even 
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100 DEFINT A-Z 
110 D:n-1 BYTES(153 ) 
120 SUM:O 
130 FOR 1 = 1 TO 153 
140 READ BYTES(I) 

150 SlM :SlM+BYTES(I) 
160 NEXT 
170 IF SIM <> 12626 THEN PRINT"CHECKSlM ERROR, CHECK THE DATA":END 

180 I 

190 OPEN "BLANK. Ca1 11 FOR OUTPUT AS fl 1 
200 FOR 1:1 TO 153 
210 PRINT #1,CHR$(BYTES(I)); 

220 NEXT 
230 CLOSE 
240 SYSTEM 
250 END 
999 I 

1000 DATA &HEB, &H6E, &HOO, &HOO, &HC6, &H06, &H02, &H01, &H01, &HCD 

1010 DATA &H50, &HCF, &HOO, &HOO, &H9C, &H50 , &H80, &H3E, &H02, &H01 

1020 DATA &H01, &H75, &HOE, &HC6, &H06, &H02, &H01, &HOO, &HE8, &H33 
1030 DATA &HOO, &HC7, &H06, &HOC, &H01, &HOO, &HOO, &H80, &H3E, &H03 

1040 DATA &H01, &H01, &H74, &HOF, &HFF, &H06, &HOC, &H01, &H81, &H3E 

1050 DATA &HOC, &HO 1, &HF4, &H01, &H75, &H03, &HE8, &H03, &HOO , &H58 

1060 DATA &H9D, &HCF, &H50, &HC6, &H06, &H03, &H01, &H01, · &HB4, &H05 
1070 DATA &HBO, &H07, &HCD, &H10 , &HC7, &H06, &HOC, &H01, &HOO, &HOO 
1080 DATA &H58, &HC3, &H50, &H80, &H3E, &H03, &H01, &H01 , &H74, &H08 
1090 DATA &HB4, &HOF , &HCD, &H10, &H88, &H3E, &HOD, &H01, &HC6, &H06 
1100 DATA &H03, &H01, &HOO, &HB4, &H05, &HAO, &HOD, &H01, &HCD, &H10 
1110 DATA &H58, &HC3, &HB8, &HOO, &HFO, &H8E, &HD8, &HBA, &H87, &HE9 
1120 DATA &HB4, &H25, &HBO, &H50, &HCD, &H21, &H8C, &HC8, &H8E, &HD8 
1130 DATA &HBA, &HOE , &H01, &HB4, &H25, &HBO, &H1C, &HCD, &H21, &HBA 
1140 DATA &H04, &H01, &HB4, &H25, &HBO, &H09, &HCD, &H21, &HBA, &H70 
1150 DATA &H01, &HCD, &H27, &HOO, &HOO, &HOO, &HOO, &HOO, &HOO, &HOO 

BLANKMKR.BAS 


though the door was shut. It took 
quite a while to find that a crack in 
the hinge was preventing proper disk 
clamping and that the disk was not 
spinning. 

j erry Pournelle has more words on 
drive doors in the January 1983 issue 
of BYTE. Besides expressing his ob­
servations of Tandon, he informs us 
that Tandon disk drive replacement 
parts can now be obtained from 
Workman & Associates, 11 2 Marion 
Ave., Pasadena, CA 911 06, 
21 _J /796-4401. 

PC-Talk III and 

Microcom Marriage 

I have w ritten a few BASIC lines, 

shown in the listing PCS-TALK .PAT, 

that can be merged wi th the commu­

nicatio ns program PC-Talk III a llow­

238 April 1984 



425 CLOSEll1:0PEN Ca-IM$ AS 111 
430 ROW=1:COL=1:GOSUB 2820:LOCATE 1,1,1:PRINT GO$:GOSUB 821 

821 I 

822 '-Initialize MICROCCl'1 PCS modem 
823 I 

824 PRINT 111,"4"; 
825 PAUSES=1 ' PAUSE 1 SECOND 
826 SEC%=VAL(RIGHT$(TlME$,2)) :ENOUGH%=(SEC%+PAUSE%) MOD 60 
827 WHILE SEC%<>ENOUGH% :SEC%=VAL(RIGHT$(TIME$,2)) :WEND 
828 PRINT 111,"5"; 
829 RETURN 

5095 PRINT GO$:GOSUB 821:GOSUB 2800:GOTO 515 

5290 COLOR FG,BG,BG:PRINT GO$:GOSUB 821:GOSUB 2800:GOTO 515 

6260 CLS:LOCATE 1,1,1:GOSUB 821:PRINT "===DIALING ";N$ 

PCS-TALK.PAT 

ing the use of the M icrocom PCS communicat ions parameters (line 
2000 modern. 5095), change program defaults (li ne Join the '''.,,.global exchange. We'll 

The modern initia li zation str ing for 5290), or dial a number fro m the PC­ pay $25 to $100 for each item pub­
the PCS is 45, but simply using this Ta lk dialing director y (line 6250). lished. Send your personal computer 
string in the program default menu This modification works with either discoveries to PC World, 555 De 
will not work because the initia l­ the interpreted or compiled versions Haro St., San Francisco, CA 94107, 
ization sequence for the PCS requires of PC-Talk . or electronically to CompuServe 
a 4, a pause, and then a 5. A sub­ The I-second delay in lines 825 74055,412 or Source STE908. All 
routine to perform this sequence is through 827 is taken from a contri­ submissions become the property of 
shown in lines 821 to 829. It sends a bution to this column by Graham PC World. 
4 to the communications port, pauses Pearson, "Mak ing 'Em Pause" (PC\;(/, 
for 1 second, and then sends a 5. Use Vol. 2, No. I). This forces the delay 
of the modem initialization string interva l to be the same whether Inter­
from the default parameter li st is preted or Compil ed BASIC is used. 
eliminated. Of course, typing 45 to manually 

You'll need to initiali ze the PCS initialize the PCS each time the com­
modern at the start of the program munications file is reopened is per­
(line 430) when you specify new fectl y functional, but these modifi­

cations simplify interaction with this 
fine modem. 

Robert D. Thomsen 
Springfield, Oregon 
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That's right. You can win a brand new Chevy S-10 
Blazer. FREE. All you have to do is submit the 
best name for our exciting new "ELECTRONIC" 
DISK. A name that reflects its function and per­
formance as a floppy disk replacement. 

WHAT IS AN "ELECTRONIC" DISK 
"ELECTRONIC" DISK is the functional name 
we've given to this first-of-a-kind product for the 
IBM PC &XT. It's an operation-ready module 
offering to 368 KB for new or existing PCs. 
There 's no software or sub-routines required. 
Just plug one in and you get instant data access 
... up to 50x faster than a conventional floppy 
disk. And without inherent head and disk wear. 
Or electro-mechanical failures and data loss. 
The module also offers a U.P.S. (uninterruptible 
power supply) to make sure you won't lose data 
from power "glitches" or when power is tempo­
rarily removed. 

WHY YOU'LL WANT ONE 
The "ELECTRONIC" DISK gives your computer 
greater power for personal, multi-tasking or 
multi-user applications. You 'll be able to con­
tinuously scroll documents, instantaneously 

.. look-up records, sort 
data and other disk bound 

processes at high speed. All without 
the start-stop aspect of typical operations 

regardless of operating system used. 

SUBMIT YOUR WINNING ENTRY TO THE 
"NAME OUR PRODUCT" CONTEST 
There is no obligation when you enter the 
"Name our Product" contest. Simply pick up 
an official entry blank from any participating 
IBM PC dealer. While you're there, your 
dealer can give you complete details on the 
"ELECTRONIC" DISK. Or, you can request 
an entry form and details directly from the 
factory by writing to the address below. 
Please include a stamped, self-addressed 
business size envelope. r·-------­

DILOG PC PRODUCTS ipc 

I 1WANT TO ENTER YOUR 
"NAME OUR PRODUCT" CONTEST 

I _ Please send me an official entry blank _ Please tell me the name of the nearest 
participating IBM PC dealer 

I Name,________Title 1d ao0toonatcJ1____ 

I
I 

Company(dappropumc) 

Address,______________ 

City1_______State,___Zipi___ 

DILOG 

I 
Distributed Logic Corporation 
12800 Garden Grove Blvd. 
Garden Grove, CA 92643 

PRODUCTS Phone: (714) 534-8950 



SIMPLIFIED SPREADSHEETASSEMBLY 

~l:&i~G ::IY~Al>Sl-\B::"I' (A) 't<.~OC.\<S 
MeXICP..~ Jlll"\Plt'G 'Ol::l\NS(e) \\.!{"0 
MO\lltt"Dr l.lE.llR0'\1e l'\Ahl(C) Wl-\0 
\S SOt>ISCol"\~O~\J\..l'\\E.tl "'fWAl 1->JS 
~l'\\R.5"\'At4DS ~ e:tJt>, I>ISl...OPGING 
1-\Al(p) \,J\-1\C.\.\ ol' € '1S CAGE:(~) 
Pd-ID RE.\..li:ASG:.S E:i>\c..UReA» MO\l.f>E. 

(F). 
!'10\lSE., \1-.)5{>\Rl:ll l:!>'C sc..e.tJ,- Of 
Pe:.it.f€.c..il ...'<. AGE.0 C.AM!:.MBf..R,\ 
CH~, G>ll>..YlS ~0\lGOW Sl'R-E.At>­
51-\Ee:T, ON~'( TO D!SC:.O\Je.ll t\E. 
1-\"1'6 'Oe:e:r.J fool-E:P BYl\RoMA OF 
OIJE.ll:R.IPE: GoRGONZ.OlA (6) . 

IN"" F\TorPIG>.UI:. \'tE..5P\LL5 
\)\N\.AEIE- WINE-(\\) \i;!T"O vJA~­
'N\-\E.E.L l!) Wl-\le+\ Tl.lR~ PUUL'< 
Tt-IA.\ CAI.)~ GLOV€. (;J) IO 
G~P SP~~s1-1e:e:--r AND Mo\£ 
llTOTA?\NG AR£.A . 
st1E£T 1s 11'\PE.D see\lfl.el-Y 1~ 
KAc.e. e'( \RAINE:D APl-\ESVe.. 
Tl>.~ WCRM(K). 

MADESIMPLE. 
Now you can save time, aggravation, adhesive 
tape, and Gorgonzola cheese by following one 
simple direction-Sideways. Its the unique soft­
ware program that lets you output all the spread­f: 

.• ,:-Ii>. .fJ ..1 1-~...; ~ ilfr1} ; sheet columns you need, all on one continuous 
' •az ! 1!u mm t : page, all with one print command-and all for 
' I''~ J 1 ~1'.·~ _g l ~fl!Y. :; m ~ m• ; Hll 1: only $60! 

'i'~ l~J ~ 1 _,_._,,_ .A; ·'1··1? 111;i.•; JJmJ : With Sideways on your side, no spreadsheet
~ n H ; mamin i m s ~~'' mm t •. you invent with Lotus l-2-3;MVisiCald,ID Multi­; l;~ Jt~ ; lammc~ ~Ii~' tl c~1~ m;t~ , ~ plan;Mor SuperCalc™is too wide! And its just 
~ l~~m ~ l~~mm~~ ~ Ii~~ mM ~1mi r! as powerful an ally when you're creating far­
~ , ,_. , ~, jl·-"'"">'; '!·-" '1#,ji 1 1uj~ : into-the-future schedules and pert charts with 
msln 1 mmsm 1 m ' lm ! HH r; your word processor. In fact, for any wide 
~ .cm ~l~m;mu ~in ~,~,: u'~u tf text file, for dozens of uses, the way to go is 

Sideways.~ l i~ l ~i ~lmmi&~C 'i i i:~ m~1i U~i~ r.: 
The experts agree. PC Magazine, for exam­

:l~~IU i l ~~mm;\ il1~i ti~~'~ {l'~~i rI ple, writes: "If you've got the need, Sideways has 
.. i~.t1•·5 ;l,.A..- ..,.:-,.,.,,p ~1=-~-= 1 11'~,.~ J l'pj~ imt !' ~ mimm s m l mt t m1 •: 	 the solution." And PC World calls Sideways 

"nifty . . . . an easy to use program that does~ ! ~ii~~ t l e;~~i-~i;; : Iii~ n~~at ~J~;;~ I~ what it claims." 
, l ,~ l ~~ U1;mm~~ Cl1U ~J~~d ~ li~~~ fj You can go Sideways today with an IBM®PC 
~ 1~m~ cl~~mm;s 'lit~ Jl~i~{ ~J~~~~ 1: and an IBM~ Epson, Okidata, Prism;M or Pro­
,• Hi.,nils1 

~ 
1 mmam 'i''' ' li 

';.J 11~:•1 r; 
writer™printer. Ask for Sideways at your local~ ,_.,,,,.,,,~

1 1 m m; r ule Computerl..and® or other leading computer 
~ 1~{ 1-.~J ffeJ~"""·-?' 1J··1·• •1~;,J # !,,;~, .. i l 1mmm 1 tH • m; 11m1 t: 	 stores. Or mail a $60 check to Funk Software, 

P.O. Box 1290, Cambridge, MA 02238. (617) 
497-6339. MCNisa accepted. Send no Mexican 
jumping beans, please. 

SIDEWAYS™ 
FOR EASY-READING HARD COPY 
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Win a super PC system 


worth thousands ofdollars 


The 1984 World Class PC will have additional 
hardware and software and will be more valuable 

than the 1983 winning system pictured above. 

PCW§RLD 




PC World is proud to an­
nounce the second annual 
World Class PC contest. The 
1983 contest received a great 
response from readers, who 
voted for their favorite IBM 
PC compatible products in 14 
hardware and software cate­
gories. The winning products 
plus an IBM PC constituted 
the $14,000 World Class PC 
system. One lucky person, 
Allan Klein of Union, New 
Jersey, won the entire system 
in a drawing last summer. 

PC World asks readers to 
help design this year's World 
Class PC by voting for PC 
compatible products in the 
categories listed on the contest 
entry form. Choose one prod­
uct in each of the categories 
you are familiar with that you 
would recommend to a friend 
for outstanding performance 
and value. PC World will an­
nounce the 1984 World Class 
PC system in the November 
issue. 

The best news about this 
year's contest is that the re­
wards are even greater than 
they were last year. New 
categories of software and 

hardware have been added 
to the 1984 system, so the 
total estimated value of the 
winning system will be 
close to $22,000. 

Another bonus for voting 
in this year's contest is the 
chance to win second prize­
an IBM PC compatible com­
puter worth approximately 
$2500. PC World will hold a 
drawing for the winners of the 
first and second prizes at the 
October 1984 IBM PC Faire. 

Several of the software 
categories are defined here to 
help readers place their votes. 
The other categories are 
self-explanatory. 

Accounting 
Order processing, inventory, 

accounts receivable and paya­
ble, check writing, payroll, 
general ledger, management 
reports. 

Business management 
Project and appointment 

scheduling, statistical analysis, 
decision analysis, personnel 
records, sales prospect 
management. 

Education 
Classroom subjects, training 

on applications software such 
as word processing. 

Financial applications 
Investment analysis; port­

folio management; stock infor­
mation retrieval; financial 
calculation, planning, and 
reporting. 

Operating environments 
Window-oriented software 

systems designed to integrate 
any number of applications 
programs. 

Personal management 
Household record keeping, 

personal finances, personal 
data management. 

Spreadsheets 
Includes programs that inte­

grate other functions, such as 
graphics or word processing. 

Remember to vote for 
products that you would 
recommend to a friend, which 
means performance and value 
are equally important consid­
erations. After all, you may 
win the system you help 
to create. 

Contest Rules: 
Only one entry form per per­
son is allowed. Entries must 
be written or printed by hand 
on the entry form that is 
printed in the magazine or on 
a reasonable facsimile of that 
entry form. You must include 
your name, address, and 
phone number along with 
your vote for IBM PC com­
patible products. Entries must 
be received no later than June 
1, 1984. Employees of PC 
World Communications, Inc., 
and CW Communications, 
Inc., are not eligible to enter 
the contest. One last note: 
please do not staple the form. 
Instead, place a small piece of 
tape over the long edge of the 
card. Thank you and good 
luck! 
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1984 World Class PC Entry Form 


Hardware 

Software 

Address_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~­

Phone~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~­

Dear Reader: 

Use this entry form to vote fo r IBM PC compatible products that you are familiar with and would recommend to 
a friend for performance and value. Choose one product per category, although it is not necessa ry to vote for all 
ca tegories. Only commerci ally available, off-the-shelf products are eligible. Please print you r ent ries and submit 
by June 1, 1984. 

Manufacturer Product Model 

Compatible Computer 
(second prize) 

Color Graphics Board 

Color Monitor 

Combination Board 

Disk Drives 

Hard Disk Storage (I OM to l 2M ) 

Input Device (mouse , light pen, 
digitizer, touch pad, ere.) 

Modem 

Plotter 

Printer-dot matrix 

Printer-letter qualit y 

Protocol Converter 

Manufacturer Product 

Accounting 

Business Management 

Commun ications 

Dara Base-index file 

Dara Base-major 

Disk Emulato r 

Education 

Financial Applications 

Games 

Graph ics 

Language 

Operating Environment 

Operating Sys tem 

Personal Management 

Spreadsheet 

Terminal Emulator 

Utilities 

Word Processing 

(continues) 



1984 World Class PC Entry Form 


I. 	 Age O 18-25 O 26-34 0 35-44 0 45-54 055+Market 
2. 	 Occ upation---------- --------------- - ---- ­Research 

Industr y ------------------ - - - - - - - - - --- - ­
Q uestions 3. 	 Household income 

0 Under 15,000 O 15,000-25,000 O 26,000-35,000 O 66,000 + 
O 36,000-45,000 O 46,000-55,000 O 56,000-65,000 

4. 	 Computer owner? O Yes ONo 

5. 	 Type of computer------ --------- ------------ - ­

6. 	 Do you plan to make a computer-related purchase in the nex t 12 months? ______ _ ____ _ 
If so, what ? ______________________________ _ 

Amount you will spend ?-------------------------- ­

?. For what applica ti ons do you use your computer? 
O Accounting O Data Base O Fin ancial Planning 0 Graph ics 0 Word Processing 
O Communications O Education O Ga mes O Spreadsheet 

D Please enter my one-year subscription to PC World and bi ll me $24. 

Place 
stamp 
here 

1984 World Class PC Entry Form 
PC World 
555 De Haro St. 
San Francisco, CA 94107 



See COBOL. 
Dick is a COBOL programmer. Dick is bored. Harried. Dick 
struggles with trace and debugging routines. Nonexistent 
documentation. Mainframe logjams. So Dick is four months 
behind schedule. And users are upset 
about turnaround times. They 
yell and make Dick upset. 
They make Dick's 
boss upset. 
Nobody 
is very 
happy. See COBOL 

Run JaneisahappyCOBOL 
• programmer. She uses 

ANIMATOR:" It's a Visual Programming™ aid for 
Micro Focus LEVEL II COBOL:" It runs on a micro. 
It makes child's play of mainframe test and 
maintenance chores. 

With ANIMATOR Jane sees a picture of the 
program explaining itself. In live action. In real 
time. In COBOL source code. ANIMATOR tracks 
the program's exact execution path. Including 
subroutine branches. 

Jane can have the program run fast. Or slow. 
Or stop. With one key. This makes it easy to spot 
problems. Insert fixes. Set breakpoints. Instantly. 

Jane's programs sometimes win awards. Yet 
she always meets schedules. Jane's boss likes this 
about Jane. Because he doesn't like users to yell 
at him. 

Run, COBOL,
Run This DP manager got a 


• bonus. Because he doubled 

productivity. Cleared backlogs. Cut costs. 

Boosted morale. Produced terrific applications. 

Quickly. Put control and prestige back 

into the central DP function. And 

nobody yells at him anymore. 

All thanks to ANIMATOR. 


For detailed information See ANIMATOR now. 
or a demo, contact: Let Micro Focus put your DP shop on the 

fast track. MICRO FOCUS 
ANIMATOR runs with Micro Focus LEVEL 

II COBOL for compatibility with ANSI '74 High 2465 East Bayshore Road • Suite 400 
Palo Alto, CA 94303Level COBOL implementations. A mainframe­
(415) 856-4161micro communications link is recommended for 

downloading mainframe programs. © 1983 Micro Focu s Inc. 
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© TAVA CORPORATION 1983 tCalifomia residcnrs add 6 % sales taJc. dBA.SE II is a registered 
tradcm:uk of ASHTON-TATE._ Inc. LOfUS 1-2·3 Is 2 rcgistcrrtl tradcmark of Lorns Ocvclopmcm 

Circle 257 on reader service card 

FEATURES 

INCLUDE: 

16 Bit CPU 

With 128K RAM Memory 

Expandable to 256K, 

Two 320KB Slimline 

Disk Drives, 

Floppy Disk Controller, 

Monochrome Monito( and 

Adapter, Parallel and 

Serial I/O's. 


BEST OF ALL! 

TEN DAYS FREE TRIAL! 

ALL YOU PAY IS 

SHIPPING! 


FOR MORE DETAILS 
CALL OR WRITE 
10: TAVA CORPORATION 
16861 Armstrong, 
Irvine, California 92714 
714/261-0200 
Headquarters/lClex: 181667 
Answer Back COMPDSHACK IRIN 

IBM® COMPATIBILITY 
AFFORDABLE PRICE 

TAVAPC 
THE SMART COMPUTER USER 
WANTS REAL VALUE WITH 
IBM COMPATIBILITY! 
THE TAVA PC. The ultimate Personal Computer. It gives you 
IBM PC® Compatibility at a fraction of the cost. Choosing a 
personal computer is a difficult decision . But , when your: deci­

1
sion is a TAVA PC, it 's not hard at all! The TAVA PC runs under 
DOS 1.1 , 2.0 , CP/M86®, and p-System®. You can choose from a 
large library of all the most populat IBM PC sof.tware products 1 

such as dBasell®, Lotus 1-2-3®, Visicalc® and thousands more. 
CP/M86 Is 2 registered rndcmark of Digital Rcscan:h, Inc. IBM PC Is 2 registered trademark of IBM Corp. 
UCSOp Is 2 qls1errc.l 1r:1dcmark of Soflcch Mlcrmystcms Vislcalc Is a rcglstcrc<I u:adcnurk of Vlsicorp 





Lotus 1 2 3 TM and Dataproducts P Series 
color printer are the best combination 
for any business assignment. 
Everyone's talking about the best software package on/---. 

.the market, the Lotus 1 2 3. Dataproducts wants 

you to go one step further with their PSeries 

color printer. 


The versatile PSeries translates the 
wealth of information generated by 
the Lotus 1 2 3 into brilliant full 
color charts, graphs and text. 

It delivers a full page of 
text quality print in nothing 
flat while its sheet feeder auto­
matically prevents loading hassles. 
And the PSeries uses pin feed or plain 
paper and has the brains to fill every 

appropriate line with crisp, 
sharp copy, even if it has 

to justify to do it And the PSeries 
color printer has dual speed capability 
for correspondence quality output for 
word processing applications, and high 
speed output for draft or spreadsheets. 

The Dataproducts PSeries color 
printer.And the Lotus 1 2 3. There's 
no better combination on the market 
For more information go 1234 to your 
nearest computer store and ask about 
our P Series color printer, or call IJ' I 
Dataproducts, 1-800-258-1386. 

Dataproducts computer printers 

Nobody puts ideas on paper so many ways. 

Datiproducts. Route 13 South. Milford. NH. 03055 I-2-3 and lows are trademarks oflotus Development Corporation. 
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TIC 
•VE 

THEC 
Enhance the performance of your IBM® PC or XT with RAM + 3, a new 
multifunction board from Seattle Computer. It combines the most needed 
functions for your PC on a single card . This leaves the PC 's other expansion slots 
open for your future needs. Here 's what you get: 

Lithium Powered Clock The RAM+ 3 
clock/calendar eliminates the need to manually 
input the date and time each time you power up. 
And the inexpens ive lithium battery ensures that 
the clock keeps accurate time even when the power 
is off. 

RS-232 Serial Port It 's an easy way to connect letter quality 
printers , modems and other peripherals to your IBM. It 's 
compatible with IBM 's Asynchronous Communications Adapter 
and can be selected as e ither COM l or COM2. No translation 
software is required. 

Parallel Printer Port Designed to operate most 
parallel printers , it is functionally identical to and 
completely compatible with the IBM Printer 
Adapter. 
Memory Options To increase the memory 
capacity of your IBM , there are five RAM+ 3 
memory options: Ok , 64k, l28k , 192k , and 256k. 
The memory expansion boards are socketed and 
expandable in 64k increments to 256k . For users 
who do not need to increase the memory of their 
PC but want the clock and added port capabilities, 
a no memory, unsocketed RAM + 3 i also 
available . 
FLASH DISK™and FLASH PRINT'M To 
dramatically improve your PC 's throughput , 
FLASH DISK lets you designate as much as 576k 
of RAM as a disk drive. And with FLASH PRINT, 
you can compute and print simultaneously. 
FLASH PRINT is a user definable buffer that lets 
you select , in lk increments , as much as 63k of 
memory as a buffer. Your printer can run at its 
maximum speed while you continue to compute . 

RAM+ 3 is Available and Affordable Seattle Computer RAM+ 3 boards are 
available through a nationwide network of retail outlets including Computer Land 
stores . For the location of the outlet nearest you call toll free : 

1-800-426-8936. 

RAM+ 3 prices start at $210.00* 


*(Unsocketed , no memory vers ion; 

$395 fo r the expandable 64k version) 
~~TER 

Seattle Computer Products , Inc . , 
®IBM is a registered trademark of Inte rnational Business Machines Corporati on 1114 Industry Drive, Seattle, WA 98188 
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6 External switch for easy selection of 
• monochrome or color mode on 

system startup without having to open 
the machine. 

7. Switches easily between mono­
chrome and color modes under 

8 
software control. 

IBM character sets and text modes. 
• Paradise delivers character sets identical 

to IBM offerings. (9 x 14 character box for 
monochrome and 8 x 8 character box for 

9 
color /graphic modes.) 

Built-in fully compatible IBM type printer 
• port. 

Use two cards for simultaneous 10• display. Two Multi-Display cards-or one 
in conjunction with an IBM video card-give you 
the ability to perform simultaneous display on two 
screens. 

1 More perfor- 11 Individually selectable horizontal and 

2 

• mance, dollar for • vertical sync polarities: Compatible with 
dollar. Paradise Systems, Inc. the widest range of RGB monitors. 
delivers a color display control- 12 Illustrated manual with step-by-step 
ler, monochrome display con- • instructions. 
troller and printer interface a// on 13 Fully IBM compatible light pen and RF 
a single card. • modulator ports. 

Compatible with IBM«! PC/XT 14 Separate connectors for easy function 
• and the best productivity • changes without changing jumpers. The Multi-

software. You can work with all the Display Card has separate connectors for monochrome 
great IBM productivity packages, like Lotus 123™. display; composite video; RGB video; parallel printer; light 

Standard monochrome display with no additional pen; and RF modulator . 
• software: Fully IBM compatible. All the clean, fully- It's no wonder the Multi-Display Card is in such 

formed characters you 'd expect from IBM. high demand. 
High-resolution color graphics: Fully IBM com- Look for the Multi-Display Card from Paradise 

• patible. 640 x 200 black and white; 320 x 200 Systems, Inc. at your local computer dealer. Call (415) 
medium resolution; 4 colors. 468-6000 or write to150 North Hill Drive, 

The best working display available R)A D A T'\[SE Brisbane, CA 94005, for more 

3 
4 
5• for IBM. Flicker-free scrolling- ~ information. 

even in CQIOr. IBM is a registered trademark of lntematlonal Business Mac hines. 

S y S T E M S I N C Lotus 123 is a trademark ol Lotus Development Corporation. 
1 
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: Community: Business 

Perils of 
Software 
Publishing 

·Jonathan Littman 

Dreams of riches have led many a programmer to start a 

software company, but in this increasingly competitive 

field you will need more than optimism to get you 

through. 


Think Tank, the idea-organizing program recently 

made available for the IBM PC (see "ThinkTank," PCW, 

Vol. 2, No. 2), has been glowingly reviewed in the New 

York Times, Info World, and Science Digest. You might 

imagine that this publicity would mean instant success. 

Actually, it was only the ante. The good reviews inter­

ested the dealers, which in turn interested the venture 

capitalists. Then the game began. 


One lawyer described the obstacles facing software 

companies in terms of video games. At every corner 

there are dangers to elude or enemies to defeat. Employ­

ees often run off with ideas or even entire programs. It's 

difficult getting dealers to sell your programs. It's a chal­

lenge finding venture capital, and even if your first pro­

gram's a success, competition, mismanagement, and 

software piracy can send you back to the unemployment 

office. Starting a software company is no longer an en­

terprise to be taken lightly. 


Today, consumers demand sophisticated "user inter­

faces," readable documentation, and product support. In 

the early hobbyist period of personal computers those 

features, if available at all, were mere window dressing. 
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Now they are often the whole store. From the venture 
capitalist's point of view, documentation is often more 
important than the program itself. Documentation sells 
programs to dealers and the public. Without it a pro­
gram might as well exist in a vacuum. 

Go West, Young Programmer 
Behind every product there is an idea. For Dave Winer, 
the creator of Think Tank, the idea came from his 
girlfriend. In 1979 he was working on a Pascal program 
editor at the Universit y of Wisconsin. One afternoon he 
described to his girlfriend how the program worked. She 
didn't seem particularly impressed but idly suggested, 
"Why don't you do that for ordinary people?" Winer 
saw her point. He had developed a tool for organizing 
and manipulating computer code, but that was only one 
application . Why not use a similar method to organize 
words and ideas? 

Winer was so intrigued by the thought that he 
bought a microcomputer and spent the next nine months 
in seclusion, programming. By the end of this gestation 
period he had created the prototype for Think Tank. 
When he heard that Apple had recently adopted Pascal 
as its development language, Winer packed up and 
moved to California, convinced that Apple would want 
his outlining program in addition to a relational data 
base program he had developed. As it turned out, Apple 
only wanted the data base. Winer refused to separate his 
two products, and the deal fell through. Says Winer, "I 
was naive, but perhaps they were too. After all, they had 
turned down VisiCalc." VisiCalc had just been released 
by Personal Software (soon to become VisiCorp) and 
was the talk of Silicon Valley. 

In need of a job, Winer decided to give Personal 
Software a call. He hoped that a company with software 
as innovative as VisiCalc might take a chance on his out­
lining program. He was right. "They just happened to be 
looking for an outline editor," says Winer, "and I hap­
pened to be probably the only person in the world who 
had one." Winer made a deal with Personal Software, 
and they started working on version two of ThinkTanl<.. 
It was to be ca lled VisiText. 

The honeymoon didn't last long. "I think VisiCorp 
and I both went through growing pains," says Winer. 
"The industry lacked definition . The original ThinkTank 
was slated to be out in four months. Even the simplest 
program requires at least a year of development." Winer 
feels that the whole industry was confused about the de­

sign process in 1980 and 1981. "It's an inverse ratio: the 
simpler the product, the more difficult it is to create. 
People didn't realize this. They believed you could simply 
execute the specifications." Winer calls these programs 
"mathematical proofs." They don't bomb our, but they 
fail to serve any useful purpose. Winer suggests that soft­
ware development is not suited to rigid plann ing. "When 
you develop software, you get intuition as you go along." 

In October of 1981 Winer left VisiCorp with his 
program intact. One of his fellow programmers at Visi­
Corp, John Llewellyn, also left and became Winer's 
partner in a company called Living Video Text. They 
continued working on ThinkTank even though it was ba­
sical ly finished. Llewellyn calls this period an extended 
editing process. "The program went through several phi­
losophies," says Llewellyn . "We kept questioning how it 
would be used and by whom. The past versions of 
ThinkTank show little resemblance to the IBM PC ver­
sion. At one time we thought Think Tank should be pri­
marily a word processor; at another time, a data base. 
Later we thought it might be a note-taking program and 
finally even an interface for an operating system." 

Llewellyn doesn't feel that this degree of flexibilit y 
in thinking would be possible at a large company. "A 
programmer has a tendency to feel that a program is 
never finished. At a company you have someone telling 
you when it is finished," he says. After 2V2 yeai·s of work­
ing on ThinkTank Winer could no longer afford to pay 
Llewellyn. He had been paying Llewell yn's salary with 
money from the sale of his VisiCorp stock. When the 
funds ran out and ThinkTank was not yet making 
money, Llewellyn took his programming skills elsewhere 
but remained a stockholder in Living Video Text. 

Ironicall y, Winer's lack of funds may have been 
an advantage. The manual for the Apple version of 
ThinkTank was begun in August of 1982, well before the 
program was finished. Development delays allowed the 
manual writer, John Zussman, to give feedback on how 
various design features influenced the manual. Says 
Winer, "John was actua ll y helping to design 
Think Tank." 

Going to Market 
By October of 1982 the Apple version of the program 
and manual were finished. The easy part was done. Now 
Winer had to figure out how to sell Think Tank. He 
hired some salespeople and sent them to dealers around 
the Bay Area, but nobody would carry the program. 
"Maybe it was because so many other people were doing 
the same thing," says Winer of his initial failure. "Deal­
ers are so inundated with software, they almost have to 
be forced to take on a new program. We had the addi­
tional problem of having a unique product. It wasn't a 
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word processor or a data base. Dealers need signposts to 

categorize programs." Finall y, Winer could no longer af­
ford the salespeople. He gave up. Three yea rs after its 
conception not a single copy of Think Tank had been 
sold . 

Without money there was onl y o ne hope-free 
adverti sing. Winer sent rev iew copies to eve ry influen­
tial person he could think of who might write abo ut 
Think Tank. O ne of the first and most important reviews 
appeared in the New York Times, written by Erik Sand­
berg-Diment. Says Winer, "That review gave us instant 
credibi lity." 

Despite the prestige of appear ing in the New York 
Times, Winer felt that the review in In fo World was mo re 
important. Although JnfoWorld has a much small er ci r­
culat ion, it had a more immediate effect on sales. More 

'Dealers are so inundated with 
software, they almost have to be 
forced to take on a new program.' 

computer dealers read Info World than the New York 
Times. "The review in Info World started a cha in for us. 
There a re so many trade magazi nes around that the com­
petition for stories is intense. When one magaz ine gets 
ahold of what they think is a hot product, everybody else 
wants a look." 

By April, sa les began to trickle in on the Apple ver­
sion of ThinkTank. Winer was finall y able to li ve on the 
program 's earnings. For several months he had been sup­
porting himself and the company by doing contract 
work in game design, sometimes ea rning as much as 
$1250 a day. This unique sk ill ena bled him to carry the 
company by working as little as one day a week. 

Meanwhile Winer had been scouting around for 
other sources of financing. As early as 1981 he courted 
vent ure capita lists, but as Winer says, "At first they saw 
us as too young. Later, after the reviews, they saw a 
product but no company." Ironica ll y, it was not unti l 
Winer no longer needed venture capital to survi ve that 
he finally got it. The infusion of venture capita l helped 
Winer build a company. It enabled him to hire sa lespeo­
ple and a business manager and to launch an adve rtising 
campaign. He is currently working on a second product 
due out this yea r. 

Perfect Software 

While Winer's success with Li ving VideoTex t is a classi~ 
example of a designer who has taken his ideas and bu ilt 
a company aro und them, there are other ways to start a 
softwa re company. One is to learn fro m other com­
panies. Perfect Software provides an example of this 
more conservati ve tack . Origina ll y a sma ll software dis­
tributor, Perfect Software sold off its New York d is­
tribu torship in September of 198 1 and moved o ur to 
Berkeley, California , with a six-person staff. Ir bought 
the rights to Mince and Scribble from Mark of the Uni­
co rn for $10,000 (see "Nor-So-Identical Twins," PC\V, 
Vol. 2, No. 3). After integrating the two programs and 
making modifications, the company came out w ith its 
first product, Perfect Writer, in Apri l of 1982. The prod­
uct received good reviews, and Perfect Software went on 
to develop a full product line including Perfect Speller, 
Perfect filer, and Perfect Cale. T hese programs were de­
sig ned to work together as an integrated package (sc:c 
"The Almost-Perfect Library," PC\"(!, Vol. 2, No. 3 ). 

By October of 1982, NewMarker, a venture capital 
firm, was interested enough to sin k $800,000 into the 
company. O ne of the key factors in Perfec t Software:\ 
success was its ability to persuade computer manufactur­
ers to bundle its software. "We had contracts with Kay­
pro and several other companies," says Robert Glidden , 
cochairman of the board. "There was also a solid inter­
est from OEMs [original equipment ma nufacturers]." 

The company exploded from 6 to 60 employees in 
less than eight mo nths. Gl idden talks abo ut the growing 
pains. " I think the most difficult thing was finding qua l­
ity people. Another problem is that one department 
often becomes larger than another. Imbalances develop." 
In March of 1983 Perfec t Software received another $3 
million in venture capital fro m TA Associates, the same 
firm that financed Digita l Resea rch, Telev ideo, and Tan­
don . Tando n a lso made a large, undisclosed investment. 

Glidden feels that getting ventu re capital is simply a 
matter of proving yourself. " I think a vent ure capital 
firm looks fo r two basic things. Either you have prior ex­
perience that particula rl y relates to your business, or 
proven, tangible results. Ideas are a dime a dozen. You 
have to have the ability to put an idea into act ion." 

By starting o ur as a small di stributo rship, Perfec t 
Software was able to lea rn the ropes w ithout getting tan­
gled up in them. Bur G lidden feels that it was more than 
just a question of recog nizing mistakes. "Everybody saw 
the mista kes that were being made, but that wasn't what 
was important. You needed to see o r anticipate the 
trends. For example, it became ;:ipparent that well-writ­
ten documentation would become a desired standard . 
We made that one of our goa ls." G lidden a lso recognized 
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the importance of capt uring international markers. Per­
fect Software now has offices in France, the Uni ted King­
dom, and Australia and has translated Perfect Writer in to 

several languages. 

Lawyers to the Rescue 
If you arc considering goi ng into rhc software business, 
spending time w ith a lawyer fir st may free you of your 
delusions. There are easier wavs to ma ke (o r lose:) money 
than starting a software company. 

Unfortunately, designers and presidents of software 
companies usua ll y wa it until they arc in tro uble befo re 
they see a law yer. Attorney Jordan Breslow of Stewart, 
Srewa rr and Breslow in Walnut Creek, Ca li forn ia , de­
scribes a common scenario. "Often rhere is no conscious 
thought of structuring a company, just a couple of 
friends who went to computer school toge ther. Every­
thing has been done on a handsha ke. T hen the company 
starts becoming successfu l. Somebody leaves the com­
pany, or two out of three people end up doi ng a ll the 
work and want to kick out the third. The problem is that 
they didn't establish any rul es. In rhe end they may have 
to disso lve rhe company and start all over aga in." 

A company facing lirigarion disputes among irs prin­
cipals is not very att ractive ro venture capiralisrs. If lega l 
counsel is ga rnered ea rl y in a software company's life, ir 
can do mo re rhan incorporate rhe company and keep ir 
from st umbling. Lawyers can ma ke a company more at­
tract ive to venture capital isrs and orher sources of finam:­
ing, and they can even help a product se ll. Equall y 
impo rtant, rhey can advise pe rmissible ways of soliciting 
venture capital under federal and state corporate law. 

Lawyers can also help you explo re ways of protect­
ing a programming language, software, or a software 
concept. Among these prorecrive measures are employee 
and confidentialit y contracts, copyrights, li censes, and 
trade-secret laws. 

Partnerships 
Another method of organizing and funding a company is 
to g ive our genera l and limited partnerships for resea rch 
and development (R and D). General partners are just 
like regu lar partners in a partnership. If the business 
goes under, they are personally liable fo r any losses. Gen­
eral partners are usuall y responsible for running the 
company. In contrast, limited partners invest a certain 
dollar amount, have littl e say in managing rhe company, 
and can lose no more than the amount of their invest­
ment. 

. An advantage ro issuing limited partnerships for R 
and D is that genera l pa rtners are likely ro retain more of 
rhe Ii mired partners' ini t ial investment than if rhc funds 
came from a bank o r a vent ure capitali st. Bob Dulksy, a 
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New York consultant who does strateg ic planning for 
soft wa re firms, explains why. "For the small company, R 
and D funding has a distinct advantage over a bank loan. 
The bank wants to be paid speci fic amounts on specific 
dates. W ith R and D you only have to give investors a re­
turn when the company is successful-when you have a 

cash fl ow." 
However, Rand D financing often appears risk y to 

investors. "The problem is no t that companies are re­
searching an unknown product," says Dulksy. "Virtuall y 
all products are already in the process of development. 
The real risk ro rhe investor is that rhe company doesn't 
have rhe knowledge to market the product." Dul ksy fe els 
that a ho mespun version of R and D partnerships may be 
the best solution for companies too small to Jttract ven­
ture capita l. Dulksy c::J ll s this method of fundin g "doctor 
~111d dentist money." lf enough friends or contacts can be 
put together, J few hundred thousand dollars can be 
raised. T hen if the company achieves success, it should 
be easier to acquire more traditional forms of c::Jpital. 

O ne of the most common methods of o rganizing 
and financing a young company is to set up the company 
under small business exemption codes. In California you 
c::Jn t::Jke Jdvant::Jge of the small offer ings exemptions un­
der the Cali fo rnia Corporation Code, section 25102, 
which limits stock ownership to 35 people. There can be 
no Jdvertisement for the offering and no commission 
paid to Jnyone for a s::J le of the offering. This smal l or­
gan ization scheme is usuall y adequate until a company 
reaches more than a few million dollars in sa les, a level 
at which corporations often go public. At that point they 
come under strict regu lations J nd usuall y must hire spe­
cia lists who put the books and company in proper order. 

In Search of Venture Capital 
Few softw::J re companies can get very far without o utside 
c::Jp ital, which is usuall y venture capital. "Venture cap­
italists want to see success, some kind of J product," says 
Breslow. " They are wary of the high fa ilure rate in the 
software industry." A lawyer c::Jn help in the negotiatio ns 
for venture capital. "Most people are naive JS to the 
amount of control venture c::Jpitalists want in a company 
they invest in. The person who starts a company wants 
ro hold on to his or her baby. A bwyer c::Jn help this per­
son reach a compromise." 

Why does one softw::J re company effortl essly find all 
the venture capital it needs, while Jnother struggles like 
J confused knight in sea rch of the Hol y G r::Jil? Financial 
re::Jsons are the deciding factor in many cases, but ven­
ture capita lists consider J v::Jr iety of other factors. 

"We are alw::Jys look ing to back outstanding, young, 
creative individuals," says j e::Jn Deleage o f Burr, Egan, 
Deleage and Company, a venture capital firm. "This is 
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an industry in which you cannot expect a track record . 
We are mo re prone to take a risk on young people and 
young companies ." Deleage also stresses practica l ab ili­
ties and the impo rtance of distributio n, marketing, mer­
chandising, and even publishing skill s. Yet he considers 
management skills to be paramount. "They must be able 
to manage people. To know how to hire, o rganize, and 
retain people is critical. Softwa re is no t a n asset-based 
industry. If the key people leave , say the chief prog ram­
mer, your co mpany is in trouble." 

Deleage feels that most business plans are too de­
tailed. " You cannot spea k serio usly about the future in 
this industry. I prefer an operating plan gea red towa rd 12 
months or so." 

Rand D financing often appears 
risky to investors. 

Deleage does not think that hav ing the most ad­
vanced software is necessaril y the key to success. But 
documentation, says Deleage, is essential because it can 
help dealers use and understand the product. 

Perhaps the greatest handicap designers and small 
software companies face in o btaining financing is the ex­
aggerated impo rtance they give to their programs. When 
I asked one venture capita list w hat he looks fo r in soft­
ware, he answered quite frankl y, " We look backwards. 
We look at what the market is demanding. Then we tr y 
to determine if the prog ram will fill the need." Innovati ve 
programming, elegant screen desig n, and clear documen­
tation are secondary. The first question for venture cap­
italists is, " Will it sell?" 

Altho ugh Deleage's firm has let hundreds o f desig n­
ers and owners o f small software companies pass 
through its doors, it is currently financing onl y seven 
software-based companies. One o f Deleage's assoc iates, 
Shirley Cerrudo, explained that the ma rket is not big 
enough to accommodate everybody's programs and that 
desig ners are often unaware of ex isting competition. 
"Since it is a cottage industry, you sometimes don' t 
know who your competitors are. People o ften think their 
idea is unique, and it isn' t. We've heard it somewhere 
before." 

Ano ther common misconceptio n, says Cerrudo, is 
that it will be easy to get OEMs. "M any assume that if 
they are making a product that runs o n the PC, IBM w ill 
come running and want one fo r every machine. It just 
doesn't wo rk that way. M y guess is that 50 to 100 pro­
grams are turned down by OEMs for every one ac­
cepted ." A small software company that has had some 
success is often unaware of the high expectations of ven-
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rure capital ists. Cerrudo thinks a start-u p softwa re c6m­
pany sho uld have a growth rate of between 75 and 90 
percent based on gross income. "Once it is up and run­
ning it sho uld be making 20 percent ::i fte r taxes. Small 
softwa re companies o ften thin k th ::it 14 to 15 percent is 
great, and it is, fo r manu fac turing. But in softw::ire that 
simpl y isn' t good eno ugh." 

Few softwa re companies get venture capital until 
they have had a product o ut fo r one o r t wo yea rs. Cer­
rudo says she has met dozens o f bright indi ; iduals with 
good produc ts but no business strategy. "They simpl y 
haven't g iven a thought to marketing; they assume it w ill 
sell mag ic::i ll y, by itself." Cerrudo says th ::i t the mo re so­
phisticated seekers of venture capita l not onl y have a 
product that is selling, but they a lso have planned a fo l­
low-up product. "A product's li fe is no t infinite," says 
Cerrudo. 

To m Hughes o f Management and Capital Group in 
Walnut C reek, Ca li fo rnia , spo ke o f the "surv ival " factor. 
"Soft wa re is a very rapidly paced ma rket w ith eno rmous 
compet ition. Hardware is approaching the stage where it 
is a commodi ty, and soft wa re may evolve in the nea r fu ­
ture to that same stage. If it does, prices w ill drop dras­
tica ll y." Hughes feels that most soft wa re firms must have 
at least two yea rs of returning a pro fit to o ffer a hea lthy 
return to investors. 

T he greatest limiting factor in the grow th of soft­
ware companies may be the type o f people who start 
them. ''Typica lly they do n't think big," says Cerrudo. 
"Maybe they were chief programmers at other com­
panies o r they just got out of school. They are o ften 
happy with $1 to $3 million in annual sales ." Many soft­
wa re companies just don't grow up. Seldo m do they 
move beyond the initial peer group, and they don't have 
a management o rganizatio n to maintai n o r digest 
growth . There are few large software firms. Onl y 20 or 
30 have over $20 million in annual sales, so there are few 
models to lea rn from o r imitate. 

W ith the obstacles facing software entrepreneurs it 
is a wonder that companies get st::irted at all. Most en­
trepreneurs fee l that producing soft wa re is their calling. 
They seldom make mo ney o r become fa mo us, and if they 
do, it is usuall y after endless hours of staring at computer 
sc reens. During a demonstration of the IBM PC version 
of Think Tank, someone said to Winer, "Gee it must be a 
lot o f fun to start your own software company." Winer 
laughed and shook hi s head. "Fun? Sure it's fun if yo u 
like losing several years o f your life." ; 

Jonathan Littman is a freelance w riter based in the Sa11 
Francisco Bay A rea. 
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With T.I.M: rv, Your Micro is Bigger 

ThanYou Thought. 


Make no mistake about it , T.I.M . 
IV is not just another update. It's a 
brand new version of the popular 
data base for executives. In fact , 
T.I.M. IV will make your micro­
computer more powerful and versa­
tile than you ever thought possible. 

For openers, T.I.M . IV has rela­
tional capabilities. That means 
saving time because now a single 
entry allows the computer to work 
with other files simultaneously. And 
T.I.M . IV also has a special menu 
by-pass routine. It's perfect for the 
sophisticated user who wants to get 
down to business quickly. 

In addition , the designers of 
T.I.M. IV have made it easier than 
ever to handle tasks like generating 

mailing and customer lists , tracking 
inventory and accumulating invoice 
records. T.I.M. IV can even take on 
basic accounting functions . 

But with the changes , T.I.M. IV 
still retains its plain English com­
mands and interface compatibili~ 
with VisiCalc ®, MultiPlan T , 

l-2-3TM and SuperCalc™ II sys­
tems. No wonder so many Fortune 
1000 companies continue to select 
T.I.M. 

See all of T.I.M . !V's new features 
at your local computer dealer. You'll 
be pleasantly surprised at just how 
big your computer really can be . . 

Be sure to ask your dealer about 
FAST GRAPHS , the full color 

business graphics package and 
FAST FACTS , the filing system for 
both home and business executives. 

Innovative Software's products 
are at Computerlands® , Computer 
Marts , Entre Computer Centers5

M, 

Xerox Stores , Sears Business Centers 
and other quality dealers. For 
information call 1-800-255-0470. 

developers of practical businessware 
for the executive. 

9300 W. llOth St .. Suite 380 
Overland Park. KS 66210 USA 
913/ 383- 1089 •Telex: 209542 
800-255 -0470 

Circle 225 on reader service card 



OPEN QP AN ACCOQNTING 

DEPARTMENT FOR $395.00 


GENERAL LEDGER integrated postings from 
A/R, A/P and Payroll. Prints 13 deta iled 
reports • Company or departmental Income 
Statements • Comparative financial state­
ments with current, YTD , budget, and last yea r 
(month and YTD) • Presents everything you, 
your bookkeeper. and your accountant need to 
know • G/L reconciles all accounts and main· 
tains ex tensive, detailed audit tra ils • Trial 
Ba lance includes all transact ions • Flexible 
Chart of Accounts • True doub le-entry book· 
keeping • Master F i le capacity : 400 
accounts • Monthly Transaction capacity : 1,000 
with 200K diskette; 3,SOO with SOOK diskette; 
7,000 per Megabyte with a hard disk. 
ACCOUNTS RECEIVABLE provides instant, on­
line customer account information (both current 
and aged), complete invoicing (open-item or 
balance fo rwa rd) and statement capabilities on 
optional preprinted forms give your company a 
profess ional image • Quickly identify overdue 
accounts, speed col lections, help control cash 
flow • Detailed and summary customer activity 
and aging reports • Produces 8 reports • Auto· 
matic periodic customer/client billing option 

• Itemized monthly transactions • Master File 
capacity: 400 Customers • Monthly Transac· 
tions capacity: 800 with 200K diskette; 3,SOO with 
SOOK diskette; 7,000 per Megabyte with a hard 
disk. 
ACCOUNTS PAYABLE maintains complete ven· 
dor/voucher history and includes check-writing 
capabil it ies • Current and aged payabl e 
reports • Cash flow/cash requi rements report 
• Prints checks with comprehensive check stubs 
• Produces 11 reports and documents • Auto· 
mat ic'pay se lection prog ram allows payment by 
due date or by discount date • Manual and auto­
matic checkwriting • Check registe r • Master 
File ca pacity: 400 Vendors • Month ly Transac· 
l ions capaci ty: 800 with 200K diskette; 3,SOO with 
SOOK diskette; 7.000 per Megabyte with a hard 
disk . 
PAYROLL-Be the office hero each wee k when 
the checks come out on time! • Calculates 
payroll for every type of employee (hourly, 
salaried, and comm issioned) and prints payroll 
checks (with popular, comprehensive check stubs) 
with an absolute minimum of input • Maintains 
monthly, quarterly, and yearly totals for reporting 
in multiple states • User-maintainable Fed­
eral , State, and local tax tables • W-2 print· 
ing • 941 Reporting • Prod uces 10 reports 
• Master File capacity: 400 employees. 

• Cali forn ia residents add 6 112.% Sales Tax • Paymen t by 
VISA/MasterCard/COD/MO/Cashier's Ch eck • All Brand 
Names are manufacturers' registered trademarks • No 
sales to Dealers • Foreign orders please call or 
write before ordering • '<) 1983 Rocky 
Mountain Software Systems. 

Why staff up? Wi th the Desktop Account­
ant™, all the accounting help your office needs 
can be at your fingertips! 

Open up a w id e new range of possibilities 
for your microco mputer! No matter what type of 
business you ' re in, Desktop Accountant will let 
yo u manage the f inancia l end o f it more profes­
sionall y than ever before . 

A Complete System with Support. Desktop 
Accountant includes General Ledge r, Accounts 
Receivable, Accounts Payable and Payroll p ro· 
grams, a long with comprehensive user manuals 
and training aids. We've even prepared an audio 
cassette tape to make learning the system fast 
and fun. And our telephone "hotline" means per· 
sona lized support whenever you need it. 

Desktop Accountant's fully inte­
grated accounting system is a 
complete package of soft­
ware, training aids, manuals 
and user's newsletter. 

Produces 42 Reports. " Keeping the books" 
has never been so easy! Desktop Accountant 
prepares every bookkeeping and accounting 
report your growing business requires: from 
invoicing to statements to aged AIR l istings; from 
cash distribution to A/P checks to vendor act iv· 
ity reports ; from complete payroll checks and 
stubs to W -2 forms ; from the chart of accounts 
to balance sheet and income statement, as well 
as many others so vital to efficient management. 

Desktop Accountant is ava i lable for nearly 
every portable, personal and desktop computer. 
The system requires either CP/M® or MS-DOS™ 
(PC-DOS), Microsoft BASIC™, 64K RAM, two 
disk drives or hard disk, and a 132-column printer 
(or an 8 1/i " x 11 " printer with compressed print 
mode). 

You won't find better quality software at such 
a low price-a price we can offer now because 
deve lopment costs were recovered clears ago. 
Just $395.00 for most CP/M formats 
($495.00 for IBM® and some CP/M formats) 
complete. Call for ava ilable formats. 

Order D esktop Accountant today! You'll 
soon see why we call i t INTELLIGENT SOFT­
WARE FOR INTELLIGENT PEOPLE. 



MultifunctionlMultiprocessing
The INTELLIGENTChoice
Packed with ALL tliie popular features: \\u\="

$5».
O Up to a 256 Kllobyte Memory Expansion, rw» --
optional in 64K blocks.

o ClocklCa|endar with long-life battery
backup (choose replaceable or
optional rechargeable battery).

0 Parallel Port for use with |BMlEpson
and most other parallel printers
(addressable as LPT1: or

0 Two (2) Serial Ports
COM1: and COM2:,
extended port
for serial devices other
COM2: (i.e. pointing
tablets, etc.)

o Baby Blue ll is fully compatible
PC, the PC/XT and other
ing the Texas Instruments
Computer.

Not iust another l1lUMB
With all that hardware to manage, we think a
should have a brain. You won't find this feature
boards-they may look pretty, but they can be
boring once you get them home. Baby Blue ll is
second computer inside your PC, built around the high
speed Z-80B microprocessor.
0 Background Processing:
Compile, assemble, sort, calculate,
communicate or print-all in the
background, while you and your PC
continue to work on other tasks in the
foreground. Because it is a separ-
ate computer, Baby Blue ll performs
these functions without slowing down
your PC, helping you to do more work
in less time.

0 Autostart at Preset Time:
Baby Blue ll can begin any task, even
a background operation, at a specific
time by consulting the onboard real-
time clock.

O CP/M Capability:
Baby Blue ll offers instant access to
the vast CPIM-BO library of mature,
professional software for every con-
ceivable application.

0 Dual Ported Memory and I/O:
You can use Baby Blue ll's memory,
ports and clock as ordinary enhance-
ments to your PC. Or, you can let our
Z-80 microprocessor control the board
directly, for truly independent back-
ground operation.
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All this and
System utilities

PDQ RAMdisk Software: create a FAST
pseudo-disk drive of any size in available talk to other microcomputers or connect
system RAM. The DOS 2.0 version lets
you change the size of your FlAMdisk
from the keyboard.

Print Buffer/Spooler: a TRUE print
spooler: the Z-80 buffers and manages
printing independent of your PC. Unlike
other so-called “spoolers", this one
won't stop your printer or slow you down
when you start another job.

Clock Software: sets Baby Blue ll’s clock
and initializes the system clock at boot
time-never type the time and date again!
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Communications -
Smart Terminal Emulator Package (STEP)

to larger host computers, as an asyn-
chronous terminal through Baby Blue ll's
serial ports. Unlike other “smart termi-
nal" programs, STEP offers full emula-
tion of popular video display terminals
(the standard package includes Tele-
video 950 and Hazeltine 1500.
IBM 3101, DEC VT100 and many others
are optionally available). You can send
or receive text files, and with STEP's
unique Sessions Menu, changing your
configuration is a keystroke away.

BSTAM File Transfer Utility: Transmit and
Receive text, HEX, and binary files (in-
cluding .COM files) without errors and
without fuss. BSTAM is easy to use, with
all configuration parameters handled
transparently under STEP.‘
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CP/M-80 compatibility

Baby Blue Conversion Software:
MicroIog's famous CP/M Emulator turns
CP/M-80 programs into PC-DOS pro-
grams for fast, efficient execution on
Baby Blue ll. Completely transparent
operation using standard PC-DOS com-
mands-freely mix PC-DOS with CPIM
programs and textldata files on the same
PC-DOS disks.
Convert: supports bidirectional file
transfer between PC-DOS and popular
CP/M disk formats.

Keyfix: automates your keyboard with 54
programmable function keys for CPlM
programs, eliminating tedious typing
chores (max. B0 characters per key).

\1“.‘*“‘7T- ~ " ‘s .... - -
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Baby Blue]I(64K installed) . . . . . .$ 695.

QUALITY you can count on . . .
Microlog is in the business of producing high quality, intelligent
computer peripherals. Extensive factory testing gives our _
products one of the highest reliability rates in the V 3' ‘
industry. The finest components, connectors, and
multi-layer PC board design, ensure years of
trouble-free operation. We back all our
products with a 90 day warranty and full
technical support.
For more information on Baby Blue ll and
other fine Microlog products, see your
microcomputer dealer or contact us:

_lI irrnlllln
3Innin 1it3

A TU INTERN/\TiONAL COMPANY

Microlog, inc.
222 Route 59
Suffern, N.Y. 10901
(914) 368-0353 ©19aa Microlog, Inc.
Circle 236 on reader service cord
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Baby Blue ll is a trademark of Microlog. inc.
CP/M IS a registered trademark of Digital Research Inc
BSTAM is a trademark oi Byrom Soltware. lnc
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You know how it is. 
You spend hours building up a 

spreadsheet. Inserting data. Changing 
figures. Adding new formulas 
suggested by others. 

When you're finished, everything 
looks perfect. But is it? 

Are those totals really right? 
What formulas produced that 

bottom line? 
Is it out? And if so, by how much? 

The only way to be sure. 
Ifyou useVisiCalc®, Lotus™ 1-2-3* 
or SuperCalc™, you need 
The Spreadsheet AUDITOR. 

Why? Because only the AUDITOR 
allows you to quickly and simply 
print out every formula in your 
spreadsheet. 

Formulas are displayed in a two­
dimensional grid that matches the 
layout of your spreadsheet exactly. 

Coordinates are printed. Pages are 
numbered. 

So you can refer to any section 
instantly - identify changing 
patterns - and spot errors or 
omissions, without having to move 
your cursor from cell to cell. 

For Lotus users, the AUDITOR 
even provides a complete listing of 
all named and special ranges. · 

Quick, simple, sure. 
You don't have to waste time altering 
column widths, Or worry about 
clipping important formulas. 

The AUDITOR scales columns 
automatically. 

It gives you the option of wrap­
ping long formulas into manageable 
columns that are easy to read. 

A permanent record. 
The AUDITOR allows you to 
document any spreadsheet, and 
create a permanent record. 

It lets you examine the logic 
behind spreadsheets "handed down" 
by previous users. . 

And generates formats that can be 
followed by other users later. 

Other company benefits. 
In companies where several people 
are using spreadsheets, a series of 
listings can grow to become an 
application's library. 

The AUDITOR makes sure 
everyone knows, what spreadsheets 
have been developed, so no-one 
wastes time reinventing the wheel. 

The perfect teaching tool. 
The AUDITOR helps new users to 
learn spreadsheet building tech­
niques quickly because it displays 
the formulas behind tlj:e numbers. 

Printouts also show what formµlas 
to type into any given grid 10catiqm. 

Put the Auditor on your side. 
If you're making responsibld'manci<Jl , 
or corporate decisions based on ·" 
spreadsheets, you can't afford to be 
without the AUDITOR one more day. · 

A small price to pay 
Best of all the AUDITOR costs 

just $99. 

And that's a small price to pay for 

spreadsheets you know are right. 


For more information: 

contact Consumers Software at 

(604) 688-4548 

(Dealer enquiries welcome.) 


To order your copy. 
Enclose cheque or money order for 

$99 and mail to: 

Consumers Software Inc. 

Dept. F, Ste. 106, 314 East Holly Street 

Bellingham, Wa. 98225 

or, call 800-645-5501 toll-free. 

(We accept Visa and Master Card.) 

Please specify whether you have an 

IBM/PC or an Apple II or Ile. 


™Signifies manufacturers' trademarks. 
' ®signifies manufacturers' registered trademark. 

FOR SPREADSHEETSYOU CAN COUNT ON 

Circle 700 on reader service card 
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PALANTIK"WORD PROCESSING 


WE DON'T HAVE TO BEEF UP OUR GUARANTEE 

WITH A LOT OF BULL 


Other software companies give 
you disclaimers. Palantir gives you a 
real guarantee: Palantir backs its soft­
ware with 90 days offree phone sup­
port via a toll-free number. When you 
call, we won't tell you to ask your 
dealer or read your manual; we'll 
answer your question, free ofcharge. 
Ifwe can't solve your problem, we'll 
replace your Palantir Software with 
any competitive software ofcompar­
able value . 

We couldn't make an offer like 
this ifwe weren't confident about 
Palamir word processing. It's easy to 
learn, easy to use, easy to live with. 

Palantir word-processing soft­
ware is designed for microcomputers. 
Yet it gives you all the features ofa 
dedicated word processor. You 
won't find a better system on the 
market today. 

To find out more about Palantir 
software, mark the reader-service card 

in this issue or call, toll-free: 
1-800-368-3797. In Texas, call 
713-520-8221. 

We'll respond with detailed 
information on Palantir software and 

a free "No Bull" 
button. A closer look 
will convince you 
that we're not just 
one of the herd. 
And that's no bull. 

Palanrir Software 3400 Monrrose Blvd . Suire 718 Houston, Texas 77006 
" Palanrir is a trademark of Palanrir, Inc. 

Circle 399 on reader service card 265 
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The home computer event. v,;HuTt"‘“'", ' The publishing event.
IBM PC/‘r is destined to become agwig 1' The world's leading computer
one of the most successful W,,,.,.u-5§;“;§,, \,.,,.|.,.__,_r publisher has now created a
computers in history. And a
multi-billion dollar market for
compatible add-ons and software
is inevitable. The projections
for IBM's total unit sales, total adver-
tising budget, and ultimate impact
on the marketplace are being revised
weekly. But everyone familiar with IBM and the
enormous influence of the IBM PC has arrived
at some firm conclusions:
' lBM‘s prowess in the home computer market will
eventually equal its strength in the mainframe
market.
' Users of the PCjr will demand a vast spectrum of
add-ons and software to meet their expectations.
' In the rush to bring information to this market, a
handful of magazines will establish themselves as
the primaiy marketing vehicles.

The Wayne Green Publications Group
Division of CW Communications. Inc.
80 Pine Street Peterborough, NH 03458

x‘
\'t‘ol\\1‘I'°' I ‘* magazine specifically for the

world’s newest home computer.
It's called jr.

We have consistently set industry
standards with system-specific magazines for

the home and office. If you’re looking for the best
way to establish your products as leaders in the PCjr
add-on and software market consider this:
' Last year Wayne Green and CW Communications
together sold over 16 million computer magazines-
over 50% more than any other computer
magazine publisher.
' We created the system-specific magazine.
~ We now publish magazines specifically for the Apple
Computer, Radio Shack Computer, Radio Shack Color
Computer and Commodore home computers.

° Our charter advertising rates for jr are very attractive,
and are in effect for a limited time only.

The IBM PCjr market is about to take off. And jr is
going to take off with it. We cordially invite you to join
us. Today. Call 800/441-4403 or 603/924-7138 and
talk to David Ferrante about charter rates.

For IBM's Home Computer
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$995 

buys the roots 
of every PC · 
application you'll 
ever want to grow. 

METAFILE ' is bursting 
with potential. 

The METAFILE System gives 
users of IBM PCs, XTs or 
compatibles all the software 
they need to grow their own 
unique solutions to informa­
tion management problems. 

With the METAFILE System 
you can easily prepare text 
and create data bases, 
forms, menus and reports ­
and tie them all together, 
integrated . Either on the spur 
of the moment, or during 
the development of structured 
formal applications for 
others to use. 

Unlike multi-function systems 
that force together a collec­
tion of software pieces, the 
METAFILE System is-from 
its very foundation - a single 
integrated architecture. One 
high-level language drives all 
its facilities. No need to learn 
(or teach others) a variety of 
inconsistent languages 

If your company has an Information 
Center, the METAFILE System 
helps meetyourgoals of faster appli­
cation development, personal 
computer software standardization , 
and the training of users to design 
their own solutions. 

The most appreciated advantage of 
your METAFILE Systemmaybeease, 
or speed , or freedom. But the net result, 
in all cases, is higher productivity. 

For just $25 , a special 
ABRIDGED VERSION will 
let you experience- and 

show others- the 
almost unlimited poten­
tial of the METAFILE 
System. The Abridged 

Version is a fully functional 
kit including system disk, 
demonstration disk, 
and a 72-page "get­

acquainted " guide. Use 
the order fo rm below, or 

call the toll-free number. 

METAFILE Version 7, the full­
capacity licensed system , for 
$995, is available along with 
training , consultation and 
periodic upgrades through 
seven regional offices. Sold 
only through authorized 
METAFILE agents 

NOTE: System Requirements. 
METAFILE Abridged Version runs in 
128K memory, using PC-DOS 1.1 or 2.0. 

with one 320K 
floppy drive plus 
any other disk 

storage 
device. 

To order by phone, call toll-free: 
1-800-323-3731 
or (312) 724-0310. 

® 


Integrated Information Management System 
Fastest way to grow PC applications 

Circle 693 on reader service card 



NOW, 3-0 ON YOURPC 

THE FIRST INTERACT/VE BUSINESS & 3-0 GRAPHICS PROGRAM FOR THE IBM-PC* 

FOR BUSINESS CHARTS, PRODUCT DESIGN, STATISTICAL ANALYSIS, CAD/GAE 

ENERGRAPHICS™ 

FINANCIAL ANALYSTS, BUSINESS MANAGERS, ARCHITECTS, CITY PLANNERS, 
BUILDERS, DEVELOPERS, ENGINEERS [ELECTRICAL, MECHANICAL, CHEMICAL, 
AND CIVIL}, PRODUCT DESIGNERS, SCIENTISTS, TEACHERS AND STUDENTS. 

SEND YOUR CHECK FOR $250 PLUS $5 SHIPPING OR 
$ 15 FOR OUR DEMONSTRATION DISK OR SEND FOR ENERTRONICS 

OUR DETAILED ENERGRAPHICS BROCHURE. 

{VISA ANO MASTER CARD ACCEPTED) 

CALL 800-325-0174 EXCEPT MISSOURI 
 Enertronics Research. Inc. 

150 iv Meramec • Suite 207 • St. Louis • MO 63105 • {314) 725-5566 
Circle 309 on reader service ca rd 
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The PC News 

Videotex, teletext, and data bases are competing 
fiercely for an electronic news market that 
doesn't exist yet. 

Dana Blankenhorn 

The daily newspaper has reached 
your personal computer, whether you 
want it there or not. While printed 
newspapers are not necessarily 
bound for the industrial graveyard, 
most large dailies now have elec­
tronic versions available. The New 
York Times, the Los Angeles Times, 
and the Wall Street journal led the 
way, and now smaller papers like the 
Sacramento Bee are following. 

Three types of computer-driven 
news are now available to readers: 
teletext, data base services, and 
videotex. . 

Teletext 
Teletext services broadcast informa­
tion over an unused part of a TV pic­
ture called the vertical blanking 
interval (you can see it by turning the 
horizontal hold knob on your TV 
set-it's a dark bar running up and 
down the screen). Unfortunately, tele­
text is a one-way technology and 
requires a special terminal. That 
may be why Time Inc., which had 
planned to produce a teletext service 
that would use Mitsubishi terminals, 
shelved its plans last fall. Keycom, a Data Base Services 
joint venture among Honeywell, Cen­ Data base services, such as The 
tel, and Field Enterprises, has intro­ Source, CompuServe, and Dialog, 
duced a teletext service called Keyfax have offered archival searching of 
that is broadcast over the satellite sig­ daily newspaper indexes for about 
nal of WTBS-TV, Ted Turner's At­ five years now. One service, Nexis, 
lanta-based cable "superstation." 

270 

offers full-text searches of 14 news­
papers. Data base services are today's 
dominant form of computer-delivered 
news. They are accessible to any per­
sonal computer that uses ASCII char­
acters and is equipped with a modem 
and a password. 
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Videotex 

Videotex is the technology causing 

the most excitement around news­

paper offices these days. Like a data 

base service, videotex is interactive. 

Like teletext, it's easy to use. Like 

TV, it offers both color and graphics, 

which means you can advertise on it 

(see "Networking in Color," PCW, 

Vol. 1, No. 1). 


Until last year, American videotex 
development lagged behind foreign 
videotex networks such as Canada's 
Telidon, France's Antiope, and Great 
Britain's Prestel. This slow start was 
due mostly to the absence of a stan­
dard and the need for special termi­
nals. The standards problem has 
faded with acceptance of the North 
American Presentation Level Protocol 
Syntax (NAPLPS, pronounced "nap­
lips") by, among others, Dow Jones, 
Knight-Ridder, Times-Mirror, and 
AT&T. The terminal shortage has 
been addressed by AT&T, whose 
NAPLPS-standard videotex terminal, 
Sceptre, costs $900. The unit in­
cludes a 1200 bps modem, a cable 
TV attachment, and a high-resolu­
tion monitor capable of displaying up 
to 256 colors. 

Those of you who already own a 
personal computer may not have to 
buy a special videotex terminal to use 
videotex services unless you want the 
higher-resolution graphics. New soft­
ware and standards are giving vid­
eotex access to a growing number of 
personal computer owners. Videotex 
software for the IBM PC can be 
bought from various sources. 

Now that the future of videotex no 
longer depends on massive sales of 
specialized terminals, the questions 
become: what do people want from 
an electronic newspaper, how much 
are they willing to pay for it, and 
how will the newspaper make 
money? The answers will decide the 
future of videotex. 

Showdown in South Florida 
Since the beginning of 1983 South 
Florida has been the battleground of 
the first electronic newspaper war. 
Viewtron, a subsidiary of the Knight­
Ridder newspaper chain, and Dow 

PC World 

Jones News/Retrieval, affiliated with 
the Wall Street journal, are the com­
batants. Although both rivals provide 
news coverage, their systems are 
markedly different. Viewtron concen­
trates on banking, shopping, and ed­
ucation services, while Dow Jones 
pursues a more conventional, data 
base approach. 

Knight-Ridder, which is said to 
have invested $16 million in the crea­
tion of Viewtron, has a staff of more 
than 30 people charged with main­
taining its data base. The editors' job 
is to create "frames" of information, 
each the size of a computer screen, 

The future of videotex 
no longer depends on 
massive sales of 
specialized terminals. 

holding whatever they think sub­
scribers might want. Photographs 
can't be used, but drawings can. One 
of their most popular screens is a 
weather map. Managing Editor John 
Wooley says his editors look for vi­
sual impact, working from a screen 
measuring 200 pixels by 256 pixels, 
and using up to 256 colors. 

Most of the news on Viewtron 
comes from wire copy, press releases, 
and the Miami Herald, the local 
Knight-Ridder newspaper. Still, 
Wooley adds, "We do our own news 
gathering to pick up local stories like 
school honor rolls, crime reports, 
and sports scores." Much of that in­
formation previously went unre­
ported because of the limited size of 
a conventional paper's "news hole" ­
the amount of space allotted to con­
tent-which is limited by the quan­
tity of advertising the paper can sell. 
Viewtron's available news hole is vir­
tually unlimited. 

Once a Viewtron subscriber buys a 
Sceptre terminal, the service is rela­
tively inexpensive: $12 per month 
plus $2 per hour for connect time. 
That's cheap compared to Compu­
Serve or The Source but much more 
expensive than a subscription to a 
newspaper. 

Wooley's expectations, therefore, 
are modest. "I think we kid ourselves 
if we believe videotex is going to to­
tally replace any medium, including 
newspapers," he says. To survive, 
Viewtron plans to hire out its ser­
vices to banks that want to offer 
home banking and to sign on adver­
tisers at $1 per screen per day. 
Wooley hopes that as the audience 
grows, shopping too will become in­
teractive, making the advertisers' in­
vestments more profitable. Soon, 
Knight-Ridder will decide whether to 
bring Viewtron into as many as 18 
additional markets around the coun­
try; this often would be done in 
partnership with existing daily 
newspapers. 

Dow Jones in Florida 
Dow Jones News/Retrieval is an 
ASCII data base service that can be 
accessed in most of the nation, but a 
portion of the service has been con­
verted into NAPLPS code for South 
Florida subscribers. News/Retrieval 
Executive Director Richard Levine 
says that eventually all 22 of the ser­
vice's data bases will be converted to 
videotex, because videotex output is 
more readable and easier to use than 
output from an on-line data base 
service. 

Levine says Dow Jones is using 
South Florida as a test case to see 
what people want from videotex. 
While Viewtron holds an edge in 
gathering local news, Dow Jones has 
much more financial information, 
along with a 20-volume, on-line en­
cyclopedia. Prices for the competing 
videotex services are comparable. 
Dow Jones's basic videotex charge is 
$12 per month, plus $10 per month 
for renting the terminal; there is no 
hourly charge. 
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Besides experiment ing with cover­

ing different types of news (including 
sports and .3000 movie reviews), 
Dow Jones is trying to see how well 
it can do without advertising. Levine 
admits that the service may carry ad­
vert isements in the future. 

Levine and Wooley disagree about 
the type of hard ware that consumers 
will use to access videorex serv ices. 
Wooley thinks that the medium\ 
growth will depend on expensive, 
specia li zed terminals like Sceptre. 
Levine expects PC owners ro be vid­
eorex's mainstay: '"We're going on 
the assumption that personal com­
puters will become true videotex ter­
minals in the not-too-distant future." 

Knight-Ridder and Dow Jones are 
not alone in opening videotex ser­
vices. Times-Mirror, owner of the 
Los Angeles Times, is preparing to 
launch its Videotex America service 
in Orange County, Ca lifornia. Like 
Knight-Ridder it will enter into joint 
ventures with loca l newspapers for 
quick national expansion . 

Pennv Welch of Videotex America 
says te sts show that home banking, 
home shopping, and electronic mail 
are among the most popular videotcx 
services. News pages arc used mostly 
to learn about late-breaking stories, 
in much the sa me way people turn on 
al I-news radio stations. 

Chicago-area videotex fans can 
soon expect serv ice from Keycom, 
which opened a teletext service over 
cable superstation WTBS last fo lI. 
The videotex serv ice is ca ll ed Keyfox 
Interacti ve. Keyfax terminals will be 
made by Synertek, a Honeywell sub­
sidiary, and will cost $650 to $700. 
But Tom Ray of Keycom says, '"We 
wi ll be accessible by major personal 
computers as well. We will make in­
terface packages available, both mo­
dems and software." Keycom hopes 
to have 17,000 subscr ibers by the end 
of th is year. 

Pluggi ng In the PC 
To get the most out of a videotex 
service like Viewtron, you need a 
specialized terminal or a TV set . But 
if you can put up with low n:solu­
tion, all you really need is a personal 
computer, a NAPLPS decoder soft­
ware package, and a 1200 bps mo­
dem. With a color monitor and a 
color graphics board you can get 
close to the fu ll effect of videotex. 

Several companies h<lVe recently 
come out wi th software for the vid­
eotex connection. Avcor, a Canadian 
company with joint-venture links to 
Videotex America, offers videotex 
term inal software for the I BM PC 
and the Commodore 64. 

Today's low software 
prices are already 
creatmg a cottage 
industry in videotex 
screen creation. 

Two other companies, Wolfdata of 
Chelmsford, Massachuse tts, and Tay­
son Information Systems of Ca lgary, 
sell NAPLPS decoders for the IBM 
PC. Wol frlata sel Is a decoder soft­
ware package, a decoder to access 
England's Prcstel serv ice, and a pro­
gram for pr inting vidcotcx frames. 
Tavson sell s a APLPS decoder for 
the l))M PC that displavs up to 16 
colors. In the United States Tayson's 
products are sold through Atlanta­
based TVX. 

Suzanne Lonergan of Wolfdata 
says most videotex customers today 
are banks, insurance compan ies, and 
airlines-companies that wa nt to set 
up their own data bases. Developing 
a consumer market wi ll require lower 
hardware prices, Lonergan adds, a 
process she est imates will take three 
years. '"Once people realize there's 
something to use a modem for they'll 
all want to buy one." 

"As 1200 bps modem prices fall," 
says Avcor's Zal Press, vice-president 
for computer services marketing, 
"data base operators wi ll be able to 
reach a broad base quickly without a 
$900 term inal." Today's low software 
prices <lre already creat ing a cottage 
industry in videotex screen creation. 
The creat ion of videotex frames "is 
extremely labor intensive," says Press, 
"requ iring artisti c decisions and 
hours in front of a terminal." 

Videotex screen-generation soft­
ware is beginning to appear on the 
market. TVX has developed videotex 
page-creation and data base software 
fo r the IBM PC. Now that this type 
of software is available, publishers 
have a cost-effecti ve way to produce 
and send videotex (see "Grass Roots 
Videotex "). 

Another application for videotex is 
found at the local area net work level. 
Media Videotex of Vancouver sells a 
NAPLPS decoder and videotex page­
generat ion software for a UNIX­
based network built around the PC 
XT. The systems can be tailored for 
stores, hotels, schools, corporat ions, 
and other institutions. They ca n act 
as stand-alone networks or main­
frame spur syste ms. The standard sys­
tem (PC XT, eight terminals, and 
software) provides both local vid­
eotex display and the ability to se nd 
or receive videotex to or from remote 
locations. Other options include a 
laserd isc capable of stor ing l.6 giga­
bytes of both video and videotex in­
forma tion, Sony Profeel termi nals for 
integrating the display of videotex 
and video, and input devices such as 
keyboards, keypads, and touch 
screens. IBM PCs also can be added . 
Prices· for the systems range from 
$25,000 to $50,000. 

Is Yideotex Here to Stay? 
Like any new medi um, videotex is 
what you make it . No one knew at 
the dawn of TV that weather fore­
casters would become stars: it had to 
be proven in th e marketplace. No 
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one yet knows what people will buy 
in the way of videotex services. A Ian 
Cole-Ford, editor of the newsletter 
Electronic Publisher, is a mong those 
who believe the future of videotex 
isn't tied to information at all. "Ulti­
mately the fa ctor that is going to 
make videotex arrive in a serious way 
is transactional services" (such as 
home shopping, banking, and air­
plane reservatio ns). Cole-Ford adds 
that one of the most popular frames 
on Viewtron's system during its trial 
run in Coral Gables enabled viewers 
to take the Florida state drivers ' test. 
"It's pretty unglamorous stuff, but 
it's certainly important to the users." 

Paul Emard, editor of the Online 
Chronicle, a newsletter available 
through the Dialog data base service, 
questions whether a mass market ex­
ists for videorex. "'The penetration o f 
home computers won't equal that of 
TV sets over the next tlve years," he 
says. Emard also wonders whether 
the general public is ready to read in­
formation from a screen. 

Richard Adler of the Institute of 
the Future in Menlo Park , California, 
suggests that TV is an improper anal­
ogy for videotex. "The realit y is that 
when TV came along the model had 
been established with radio. The in­
dustr y was in place to exploit the 
new medium. With videotex we're in 
the earl y days of radio, when no one 
knew what it was good for." Twent y­
four yea rs elapsed between Mar­
coni's invention of the radio in 1896 
and the tlrst radio broadcast, in Pitts­
burgh, Pennsylvania, in 1920. 

"The more revolutionary a me­
dium," says Adler, "the longer it rakes 
to see what it's good for. And vid­
eotex reall y is a revolution in the way 
people acquire and use information ." 

In the short run, large-scale ser­
vices like Viewtron and Videotex 
America may fail, according to Adler, 
bur that doesn't mean the industry is 
going to die. He pred icts the success 
of transactional services like Chemi­
cal Bank's Pronto home banking 
service, which enables users to obtain 

Grass Roots Videotex 

Creative Loafing is a free wee kl y 
newspaper in Atlanta that local 
people read to find out where to 

. hear music, see movies, o r tlnd 
ho memade ice cream. Publisher 
Debbie Eason's flies are bulging 
with names, phone numbers, 
and contacts-all sorts of infor­
matio n she had until recently 
been unable to publish. 

That changed when Creative 
Loafing founded Atl anta's first 
public videotex system. "We've 
got three different data banks," 
Eason says. "We have classified 
ads, a ca lendar of events, and a 
people's yellow pages of phone 
numbers not in the directo ry." 
These numbers include hot iines 
fo r victims of rape, AIDS, and 
even airplane noise. 

Last year, before the videotex 
system was set up, the .phone 
numbers were stuffed into 
Eason's Rolodex. She had 
planned to publish them in 
booklet form until she met Will 
Macoy at a Christmas party. 
Macoy was looking for a vid­
eotex guinea pig. He had left 
IBM the month befo re, tilled 
with ideas for a videotex screen 
generator and cheap receiving 
software. Working with two Ca­
nadian firms, Microstar of Ot­
tawa and Tayson Information 
Services (TIS) of Ca lga ry, 
Macoy found what he was look­
ing for-a way to turn small 
publishers like Eason into grass 
roots videotex operators. 

The TIS (TVX in the United 
States) system is composed of 
two parts. The first, and more 
re.volutionary, is a soft wa re pro­
gram with add-on boards that 
enable an IBM PC, a PC XT, or 
a PCjr to generate, store, and 
send NAPLPS videotex screens 
with high-resolutio n g raphics. 
The package includes a system 
of icons to make screen creation 
easy. 

TIS also sells a $ 100 decoder 
program that enables a PC (o r 
any MS-DOS computer with 
128K) to interact with NAPLPS 
videotex. The problem, Macoy 
says, is that "it's very difficult to 
sell decoders when people don't 
know what they' re for." 

To spread the word about the 
new technology, Eason plans to 

have ex isting Creative Loafi11g 
advertisers, ranging from restau­
rants to chiropractors, pay a few 
do llars ex tra per week to main­
tain frames on her system. 
Meanwhile, she is selling de­
coder software th rough the 
newspaper, which has a weekly 
circulation of 65,000. 

"'Even if no body buys it right 
off, I can justify the whole ex­
pense because, for the fir st time, 
we have a computer to do our 
w riting and maintain our rec­
ords," she says. "I have no thing 
to lose." 
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account balances and organize their 
checkbooks for $12 per month. Pron­
to hopes to have 50,000 customers in 
the New York metropolitan area by 
the end of this year. 

Despite al I the hoopla over per­
sonal computers, most people still 
don' t own one. Not all computers 
have modems, and not a ll modem 
owners know how to search a data 
base. Despite this, Adler notes, 60 to 

100 videotex operations have opened 
around the country. Most, like Pron­
to, are specia li zed. 

Despite all the hoopla 
over personal comput­
ers, most people still 
don't own one. 

"Ten years ago I was studying ca­
ble TV," Adler says. "That industry 
spent 25 years in the w ilderness be­
fore satellite-fed programming ser­
vices like HBO and WTBS gave 
people what they wanted. Then the 
industry exploded." 

Adler expects videotex to fo llow 
that pattern. "Some basic questions 
remain to be answered," he con­
cludes. " It will take some thrash ing 
out." If a few big electronic news­
papers fold during that time, it will 
prove on ly that videotex has left the 
labo ratory and entered the real 
world. ~ 

Dana Blankenhorn is an Atlanta­
based freelance computer journalist 
doing business as "Have modem will 
travel." 

TVX Micro Videotex System 
TVX Inc. 
P.O. Box 888364 
Atlanta, GA 30356 
4041433-4500 
(In Canada, Tayson Information Sys­

tems 4031230-5998) 
List price: decoder $250, page-crea­

tion and data base software $800 
Requirements: 128K, one disk drive, 

color graphics board, color moni­
to1~ modem 

Wolfdata Videotex Decoder 
Wolfdata Inc. 
187 Billerica Rd. 
Chelmsford, MA 01824 
6171250-1500 
List price: NAPLPS decoder $250, 

videotex printing software $225, 
Prestel decoder $195 

Requirements: 128K, one disk drive, 
Plantronics ColorP!us board, color 
monitor, modem 

Avcor Videotex Decoder 
Avcor Ltd. 
512 King St. E #303 
Toronto, Ontario 
M5A 1M1 Canada 
4161864-9240 
List price: $99.95 
Requirements: 64K, one disk drive, 

color graphics board, color moni­
tor, modem 

Media Videotex 
1200 Burrard St. 
Vancouver, British Columbia 
V6Z 2C7 Canada 
6041681-6379 

Flip th e pages. You see PC modem cards with 
fewer features advertised for as much as 
$599. Up until now that's how much it cost to 
make a modem capable of transmitting at 120 
characters per second (1200 baud). It doesn 't 
take a computer to figure out the savings in 
phone line charges when you communica te 
four times faster than the 30 character per 
second modems (300 baud). Now you can have 
the solution to your communication needs at 
an affo rdable price . 

SEE HOW THEY WORK 

You can image how precise the components 
have to be to convert tones over a phone line 
into 120 characters every second. Precision 
equates to cost. With the advent of the mass 
market in persona l computers the economies 
of scale drove the costs of manufacture down. 
but did not effect the precision required. The 
technology used is called "analog filtering ". It 
is the process of sending (modu lating) and 
rece iving (demodulating) tones with perfect 
pitch . A lot of adjusting, noise suppression, 
and a little magic is requ ired. Real expensive. 
Some use lots of chips and filte rs (known as 
discrete com ponents). The latest rage is LSI 
(Large Scale Integration) technology. Which is 
the sa me old analog stuff condensed onto 
fewer chips. 

ADVANTAGE #1 
Digital Signal processing 

A NEW IDEA 
We took a different approach. Through the use 
of four microprocessors the tones are chopped 
up digitally and measured millions of times per 
second. eliminating the need for analog cir­
cuity. Two microprocessors do the modulating, 
two the demodulating . The chips are pro­
grammed to emulate the 103 (30 characters 
per second) or 212 (120 characters per second) 
standards and determine the correct speed 
automatically. It's a proven technology that 
provides outstanding pertorrT'ance. Best of all, 
it's inexpensive and reliable . 274 
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PC 212A/1200: 

A GENUINE BREAKTHROUGH 

NO CORNERS CUT 

We included every feature you would want in a 
modem card. It's FCC registered for direct 
connection to your modular phone jack with 
the cord which is included. There is a separate 
modular jack for your telephone or you can 
listen through the onboard speaker. The auto­
dialer works on rotary lines, tone lines, or a 
combination of both, and will pause for use 
with Sprint or MCI. It will work in originate 
or auto-answer modes. A separate micropro­
cessor, a ZS, controls all the functions. 

ADVANTAGE #2 
Opt ional external seria l port connector 

AN ASYCHRONOUS ADVANTAGE 
The modem board is addressed in the 
software as COM1 or COM2 and we 
have a handy little option you ought to 
consider. If you would like to use the 
asynchronous communications port when 
your modem is not in use, we will add a 
connector and the necessary circuitry for 
just $20. This saves you the hundred 
bucks or so you would spend for another 
async card and saves a valuable slot. It 
can be configured as COM1 or COM2 
and works just like IBM's does. 

THIN IS IN 

It plugs into your IBM PC or XT and occupies 
any one slot since it is just 1/ 2 of an inch 

ADVANTAGE #3 
Just one slot in PC or XT 

LET'S TALK SOFTWARE 
Our modem is 100% compatible with the 
Hayes software commands so you can use any 
of the popular communications packages like 
IBM's Asynchronous Communicat ions Sup­
port, CrossTalk, Transend, or PC Modem. We 
go one better than the competition. We include 
PC-TALK Ill. PC WORLD magazine referred to 
it as "the benchmark that other PC communi­
cations packages are measured against." It 
stores phone numbers, handles setting the 
modems characteristics, saves to disk files, 
transmits from disk files, even binary files . You 
can program up to forty keys to have things like 
passwords and log-on information be entered 
when you hit them. And to make sure data is 
sent and received accurately, the XMODEM 
protocol detects errors caused by poor line 
quality and automatically retransmits the data. 

WHY BUY FROM US 

Notice also there are no hidden charges in our 
price. Nothing extra for credit cards or COD 
charges . We even pay UPS shipping. If you still 
are not convinced, and are ready to buy another 
brand of modem, ask them if they will take our 
acid test. 

THE ACID TEST 

Qubie gives you a 30 day satisfaction guaran­
tee on your modem. If you are not completely 
satisfied we will refund the entire amount of 
your purchase including the postage to return 
it. If you can, get anyone selling one of our 
competitor 's products to give you the same 
guarantee. Buy any modem you like and return 
the one you don't like . We know which one you 
will keep. 

ORDER TODAY 
It's easy to order by mail or by phone. 

BY PHONE: Call us and one of our 
sales staff can answer any questions 
you have and take your order. Have your 
Visa or Mastercard number handy when 
you call . 

(805) 987-9741 
BY MAIL: We need your name and 
street address, daytime phone number, 
how many modems you want, and 
whether your computer has single or 
double sided drives. 

VISA & MASTERCARD 
$299 includes: PC 212A/ 1200 auto ­
dial modem card, PC-TALK Ill software, 
cord to connect to modular phone jack, 
and manual. 1 year limited warranty. 

~ -
Optional : Connector and circuitry to use 

serial port for another serial device $20. 


SHIPMENT 

We pay UPS surface charges. UPS 2 day 

air service add $5 extra . Credit card or 

bank check orders shipped next day. 

(Personal checks take 18 days to clear) 


thick. This is made possible by using a special Because besides having the best product on 
speaker which is just 1/ 8 " tall. Competing the market, we stand behind it and you. You 
brands either use a convential cone type get factory direct technical support after the QUBIE' 
speaker, or they just skip the speaker alto ­ sale. If an any time during the one year war­ 4809 Calle Alto 
gether. Some modems also have large trans ­ ranty period your modem should require ser­ Camarillo, CA 93010 
formers which allow rob valuable space. vice, we will fix or replace it within 48 hours. 

Circle 605 on reader service card 
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PC Connection 
Software Special 
through March 31, 1984 

FINANCIER Tax Relief 
Tax Series 
• Interfaces with Financier II 
• 50k of on-screen help 
• Computation of regular tax, minimum 

tax, and income averaging 
• Full use of function keys 
• Multiple year planning 
• Graphing shows impact of income 

deductions or credits 
• Requires 128k of memory 
• Runs on DOS 1.1 or 2.0 . . . $89 

Main Street Software 
Main Street Filer 
Micropro 
WordStar 3.3 .. 
ProPak (WordStar!Mai/Mergel 
SpellStar!Starlndex) 
Microrim 

...... call 

. . . $269. 

.. 379. 

R:base 4000 (fully relational database) . . 329. 
Microsoft 
Multiplan (Version 1.1) .......... 159. 

SOFTWARE 
Alpha Software 
Database Manager II .... . ..... . ..... call 
Apple-IBM Connection ... call 
Type Faces . . . . . . . .......... call 
ApTec (for color Prism Printers) 
Rainbow Writer Color Text Formatter ... $1 19. 
Rainbow Writer Screen Grabber . . . . 69. 
Ashton Tate 
dBase II. . . 379. 
Friday! .. 179. 
Best Programs 
PC/Personal Finance Program ......... 65. 
PC/Professional Finance Program II .. 169. 
PC/Fixed Asset System . . ...... 279. 
PC/Tax Cut ..... 175. 
Bible Research 
THE WORD (KJV Bible - 7 disks) ..... 145. 
Conceptual Instruments 
The Desk Organizer wl 1 yr. free updates & 
30 day return quarantee . 197. 
Continental 
Home Accountant Plus .. . .. 89. 
FCM (was First Class Mailj . 79. 
UltraFile (file/report/graph) 11 9. 
The Tax Advantage .... 39. 
Digital Research 
CP/M-86 . . .... 39. 

Dr.LOGO requires 192k & RGB monitor .. 79. 

Financier (DOS 2. 0 only) 

Financier II (was Personal Series) ....... 117. 

Financier Tax Series . . ... see above special 

Funk Software 
Sideways ... . ... 49. 
IUS 
EasyWriter II , EasySpeller II , EasyMailer II 259. 
EasySpeller II for EasyWriter II . .. ...... 129. 
EasyMailer II for EasyWriter II .... 97. 

Accounts Receivable . . ...... .. . . ... 309. 
Accounts Payable .... 309. 
General Ledger ... 309. 
Inventory . 309. 
Order Entry . . . . . . ........... 309. 
Package Price for any three above ..... 859. 
Payroll . . . . . . . . . . . . . . 379. 
Lifetree 
Volkswriter .......... 119. 
Volkswriter International .............. 149. 
Volkswriter Deluxe (with TextMerge) ..... 179. 
Link Systems 
Datafax . 169. 
Lotus Development 
1-2-3 (version 1A) ... . .. call 

Multi-Tool Financial (for Mu/tip/an) 

Multi-Tool Budget (for Mu/tip/an) 

Multi-Tool Word 

Multi-Tool Word (with mouse).. 

Microstuf 
Crosstalk XVI ...... . . 
Transporter (includes Crosstalk) 
lnfoscope . . ........ . . 
Monogram 
Dollars &$ense 
PC software 
PCrayon (create in full color) 
Executive Picture Show ..... . . .. ... 139. 

CREATABASE ....... . .......... 59. 

Peachtree 
PeachText 5000 (now with AT/ Training) . . 207. 
Business Graphics System . 179. 
General Ledger (Series 8) MS-DOS . 379. 
Accounts Receivable (Series 8) 
MS-DOS ......... 379. 
Accounts Payable (Series 8) MS-DOS ... 379. 
Inventory Control (Series 8) MS-DOS .... 379. 
Sales Invoicing (Series 8) MS-DOS . 379. 
Job Cost (Series 8) MS-DOS . . 379. 
Peter Norton 
Norton Utilities .. 55. 

.... 69. 
... 99. 

. 249. 
. .. . 297. 

. . 109. 
... 169. 
. .. 149. 

..... 109. 

.. . 34. 

ser 

Rosesoft 
ProKey 3.0 (new version/new features) .. $95. 
Software Arts 
TKISolver . . 209. 
Financial Management Pack . . .. . . .. 85. 
Mechanical Engineering Pack . . . . . 85. 
Software Publishing 
PFS/File . . . . . .. .. . __ . .. . ... 95. 
PFS/Graph ... . .. . ..... 95. 
PFS/Write . . ... . . .. . . .. ...... 95. 
PFS/Report .................... 79. 
Softword Systems 
Multimate (ver. 3.20 wlspell checker) 
Sorcim 
Supercalc II 
Supercalc Ill .. 
System Software Services 
PCModem 1.3 (for Smartmodem 300) . ... 39. 
PCModem 1.4C (for Smartmodem 
1200) ...... . ................... 69. 
Techland Systems 
Shoebox (tidy your life) .. . . . . . . . .... 97. 

VisiCorp 
VisiCalc IV (w!StretchCalc) 

VisiFile . 

VisiSchedule 

VisiTrend/Plot 

VisiWord Plus (with Vis1Spell) 

StretchCalc (for Vis/Cale) . 


TRAINING 
ATI 
How to use Lotus 1-2-3 .. 59. 
How to use Wordstar (vol 1 & 2) .. 59. 
How to use dBase II (vol 1 &2) . 59. 
How to use EasyWriter II ........ . . . . .. 59. 
How to use Multiplan .. . ... . . . . . .. ... 59. 
How to use Your IBM-PC .. 59. 
How to use Multimate ....... . . . . . . .. . 59. 
How to use Microsoft Word . . ...... 59. 
How to use PC DOS . 59. 
How to use Peachtree AIR, A/P, or GIL 
(specify) . . . . . . . . . . ................ 59. 

EDUCATIONAL 
Davidson 
Speed Reader II . . . . 49. 
Math Blaster (ages 6 to 12) .... .... . ... 35. 
Word Attack (ages 8 to adult) ...... . ... 35. 
FriendlySoft 
FriendlyWare/PC Introductory Set .. 39. 
Lightning Software 
Master Type (the best typing tutor!) . ..... 35. 

.. .. . . ..... 159. 

. 194. 


.. 194. 

194. 

.... 259. 
. ... 75. 

.. .. call 

. 159. 
. .. 249. 

*DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION. SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS. 

© COPYRIGHT PC CONNECTION 1984. ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE . IBM IS A REGISTERED TRADE MARK OF IBM CORP 

PC CONNECTION AND jr. CONNECTION ARE TRADEMARKS OF MICRO CONNECTION. INC. - __ ......_.__ - ­- -- ......-..... - - - TM-~iiiii--- --- - --- -- ._._. - ._ - ._,___ ~ - - -::::;;;;;:::" -­._ _ .._ - - "I 
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PC Paradise. 

Everything for your IBM-PC. 

0 
ur new headquarters and showroom at the old 
Christmas Trees Inn in Marlow, NH features the 
same vast inventory and low prices available 

through our 800 number. Like memory upgrades, 
disk drives, monitors, printers, video boards, multi­
function boards, and modems. And we're constantly 
updating our huge stock of IBM-PC software. 

Free advice, free installation 
assistance. 
Make the best deal you can on 
a basic IBM-PC. Then bring it to 
us for the works. We'll suggest I
the most effective configuration 
for your needs, mixing and 

Albanymatching manufacturers' compo­
nents to your heart's content. 
For example, at PC CONNECTION NY 
you can compare video boards 
from different manufacturers­
Hercules, Plantronics, Amdek 
MAI, US! Multi Display, Quadram 
Quad Color,STB Video Plus, and 
others, all under one roof. 

Then while you look through our showroom, or 
explore historic Marlow we'll install and test all add-· 
on hardware. Or we'll show you how. You'll leave 
with a 120 day guarantee, and a PC system that can 
satisfy your every need. 

Only a five day drive from Silicon Valley. 
We admit that Marlow, NH may be a little far for 
many of our regular customers, but the next time you 

have business in Boston, (less 
than 2 hqurs away) or are 
checking ,0ut our famous 
Vermont and New Hampshire 
ski areas, we're sure we could 
make a little detour worthwhile. 
(Call first if you're looking for 
something specific to make 
sure it's in stock.) 

We're open Monday 
through Friday 9:00 AM to 
9:00 PM and Saturdays 9:00 
AM to 5:30 PM. Visit us soon. 
Or order anything by calling 
800/243-8088. In N.H. call 
603/ 446-3383.-

For the IBM-PC exclusively ------.....--~..... -~~~ ~ - -- -- .,. - ­- ~ -- __........-..... -_-_-_,,,, --TM_-~iiii._._ ---- -----_-~ ~-- -----<... -- -~----- -- -- --­:::::=::::~:~ ~ ~~~~~=== ==~- -... ... - ~------------... ... --........-.­-
._~ ~ ......_..... ~ ....._..... ._ 
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Spinnaker (Dos 1.1 only) 
(all require graphics board) 
Delta Drawing (ages 4 to adult) ........ $34 
Snooper Troops I (ages 10 to adult) . ..... 30. 
Snooper Troops II (ages 10 to adult) ..... 30. 
Most Amazing Thing (ages 10 to adult) ... 27. 
Face Maker (ages 3 to 8) ............. 23. 
Story Machine (ages 5 to 9) ..... . . .... 23. 
Fraction Fever (ages 7 to adult) . . .. 23. 
Kinder Comp (ages 3 to 8) ............ 20. 
Rhymes and Riddles (ages 5 to 9) ... 20. 
Hey Diddle Diddle (ages 3 to 10) .. 20. 
Alphabet Zoo (ages 3 to 8) ........... . 20. 
Stone (requires graphics board) 
My Letters, Numbers, and Words 
(great graphics & sound - ages I to 5) .. . 29. 

GAMES 
EPYX/ Automated Simulations 
Temple of Apshai . .............. . ... 27. 
Star Warrior . . . . . . . . . . . . . . . . . . . .. 27 . 
Rescue at Rigel . . . . . . . . . . . . . . . . . 23. 
Crush, Crumble, and Chomp .. 23. 
Blue Chip 
Millionaire . 45. 
FriendlySoft 
FriendlyWare/PC Arcade ...... 39. 
Funtastic 
Snack Attack II (a favorite) . . 27. 
Cosmic Crusader (as good as above) ... 27. 
Big Top (climb to new levels) . ........ .. 29. 
Master Miner (1 or 2 players) ......... 29. 
lnfocom High quality text games 
Zork I ........ . ... 27 . 
Zork II ... 27. 
Zork Ill . . . 27. 
Starcross ... 27. 
Deadl ine ...... 35. 
Suspended ... 35. 
Witness .. 35. 
Planetfall .. .. . . .. .. ... 35. 
Enchanter ... 35. 
Infidel . . . . . . . . . . . . . . . . . . . 35. 
Microsoft 
Flight Simulator (B &W on RGB 

monitors) . . .... . ...... 35. 

Orion 
J-Bird . . 29. 
PC-MAN . . . .. . . .. . .. . . . . . ... 27. 
Paratrooper . . . . . . . . . . . . . . . . . . . . . 25. 
Pits &Stones . .... 29. 
PCsoftware (mono or color board) 
Armchair Quarterback .. 27. 
Chess 2001 ...... .. . . . . . . . . . 27. 
Resolution 
Space Miner 	 ... 25. 

0 

PC Connection 

Hardware Special 
through March 31 , 1984 

HAYES 
Smartmodem 12008 
Everything your PC needs to use 
the phone. 
• Full Auto-dial and Auto-answer 
• Supports touch-tone and pulse dialing 
• On-board speaker 
• Runs at 300 or 1200 baud 
• Internal modem takes up 1 slot in PC, 

2 in XT 
• Comes with Hayes Smartcom II 
• 	Comes with subscription to The 

Source plus 1 hour free connect time 
• Full 2 year limited warranty from 

Hayes. . .......... $399 

CONNECT WITH US 
Keeping up with the world of IBM Personal 
Computers is a full-time job. At PC Connection 
it's our only job. Our trained support statt will 
gladly take the time to discuss your system 
and your requirements Cal l us anytime Mon­
day through Friday 9 :00 to 9:00, or Saturday 
9:00 to 6:00 , at 6031446-3383. 

OUR POLICY 
• We accept VISA and MASTERCARD. 
• No surcharge added for charge cards 
• Your card is not charged until we ship. 
• No sales tax. 
• All shipments insured; no additional charge. 
• Allow 1 wk. for personal &co. checks to clear. 
• COD max. $500. Cash or certified check. 
• 120 day guarantee on all products.· 

SHIPPING 
Continental US: For monitors. printers. and 
drives, add 2% to all orders. For all other items, 
add $2 per order for UPS surface, $3 per order 
for UPS 2nd-Day-Air. Outside Continental 
US: We add freight charges to credit card pur­
chases. For prepayment, call 603/446-3383 for 
information . 

800/243-8088 

PC Connection 

6 Mill St. , Marlow, NH 03456 
603/446-3383 

For the IBM-PC Exclusively. 

Screen Play (mono or color board) 
Asylum .......... $23. 
Dunzhin (with voice) . 23. 
Sierra/On-Line 
Frogger ...................... .. .. 27. 
Crossfire (keyboard or joystick) . . 23. 
Ulysses and the Golden Fleece . . . 27. 
Strategic Simulations 
The Warp Factor . . . . . . . . . . . . .... 27. 
Tigers in the Snow .. . . . . . .. ... 27. 
Galactic Gladiator . . 25. 
Epidemic . . . . .. . . ... . . ... 25. 
Sublogic 
Night Mission Pinball 	 . 29. 
Zee Programming 
Zuran Defender (highly addictive) ... 25. 

HARDWARE 
AST Research (For IBM-PC or XT) 
We are a full line AST Research Dealer 
All AST Boards come with SuperDrive, 
SuperSpool, and one year warranty. 
SixPakPlus 64k upgradable to 384k, with 
clock calendar, serial and parallel ports 
(game port optional) . . ....... 269. 
MegaPlus II 64k upgradable to 256k (or 
more with MegaPak) with clock calendar 
and serial port (parallel, game, or second 
serial port optional) ................. 269. 
MegaPak 128k (not upgradable) . ...... 187. 
MegaPak 256k .................. 279. 
1/0 Plus II with clock calendar and serial 
port (parallel, game, or second serial 
port optional) ..................... 11 5. 
Parallel, Game, or second Serial Port 
for any AST board (specify board) ....... 35. 
Connectall connector bracket (PC only) .. . 15. 
Amdek 
Video 300G Monitor (green) ... . . .. ... 149. 
Video 300A Monitor (amber) ... 159. 
Color II RGB Monitor ........... . ... 439. 
MAI Board (color & monochrome) ...... 469. 
CompuCable 
Plastic Keyboard & Drive Covers (set) .... 19. 
Printer to IBM Cable (specify printer) ..... 32. 
Smartmodem to IBM Cable ........... 25. 
Curtis 
NEW Low Profile Tilt & Swivel Pedestal 

(for any monitor) .. . .............. ... 44 . 

PC Pedestal (for IBM Mono or Color) ..... 65 . 

PGS or Ouadchrome display adapter ..... 9. 

System Stand (holds PC ve1tically) ....... 21. 

Extension Cables for IBM Mono Display .. 44. 

Keyboard Extension Cable (3 to 9 feet) ... 36. 

AC Plug Adapter (any monitor to 

your PC) . 8. 
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Electronic Protection Devices 
All are rated at 1875 watts, 15 AMP 
The Lemon ......... $39. 
The Lime .......... . . . . . . . .. . ..... 59. 
The Peach . . 64. 
TheOra~e ...... ~. 
The Ground Hog (static eating mat) . 69. 
The Grizzly (power supply 200 watt) .... 699. 
Epson 
RX-80 with GRAFTRAX·Plus ..... . . ... call 
RX-80 FfT with GRAFTRAX-Plus . . . call 
FX-80 with GRAFTRAX-Plus ... call 
MX-100 with GRAFTRAX-Plus . . . call 
FX-100 with GRAFTRAX-Plus .. call 
Epson to IBM Parallel Cable . 32. 
FTG Data 
Light Pen (Push Tip) ................ 159. 
Demo Disk Set for Light Pen . . .. 39. 
Hayes 
Smartmodem 300 .. 209. 

Smartmodem 1200 .. .... .. . ....... 499. 

Smartmodem 1200B . (see above special) 

Smartcom II ..... 99. 

Compucable 's Smartmodem-to-IBM 

Cable ........................... 25. 

Hercules Computer 
Hercules Graphics Card (parallel port) ... 359. 
Graph-X Software . . ....... 42. 
IDS 
Prism 80 Printer (with all four options) .. 1397. 

Prism 132 Printer (with all four 

options) ... ...... . .. .... . .... 1597. 

Prism to IBM Parallel Cable .... 32. 

Kensington Microware 
PC Saver. . ................ 39. 

key tronic 
Typewriter style keyboard (KB 5150) ... . call 
Deluxe keyboard (KB 5151) .. ...... . . call 
Koala 
Koala Touch Tablet with software 
(connects to game port) 
Kraft 
Joystick ............... . 
Game Paddles(pair) 
Maynard Electronics 
Floppy Drive Controller . 
Internal Hard Disk (10 Meg), WS-1 
Controller &ROM for PC mother 
board 
Internal Hard Disk (1 O Meg), WS-2 
Controller & ROM for PC mother 
board 
Microsoft 
System Card 64k (upgradable to 256k) 
wlclock calendar &serial and 
parallel port ........... . ... . 297. 


... 97. 

. ..... 39. 

. . .. . . 29. 

. .... 179. 

..... 995. 

... 11 69. 

Mouse Systems 
PC Mouse (3 button optical mouse comes 
with power supply, desk pad, and software 
- connects to serial port) . . . . ..... $239. 
NEC 
Spinwriter 3550 (IBM-PC compatible) .. 1799. 
Spinwriter 2050 (3550's little brother) .... 995. 
Paradise Systems 
MultiDisplay Card (color & 

monochrome) ............. 397. 

Plantronics/Frederick 
COLORPLUS (now w/Color Magic 

software) ....................... 419. 

Princeton Graphics 
HX-12 RGB monitor (690 x 240)) ... call 
SR-12 RGB monitor (690 x 480) ........ call 
MAX-12 Amber monochrome monitor ... call 
Quad ram 
We are a full line Quadram Dealer 
New Expanded Ouadboard 64k 

expandable to 384k, with clock calendar, 

parallel , serial &game port, 110 bracket, 

and Quadmaster software . . ... 269. 

Microfazer Printer Buffer (parallel) w/copy 

MP 64 (64k) upgradable to 512k ...... 197. 

Quadcolor I ......... 197. 

Quadchrome RGB Monitor . . . .. . call 

Ouadlink (allows you to run most Apple II 

programs directly on your IBM-PC or XT) 489. 

Quadisk (various sizes to 72 meg) . ..... call 

~ 
Graphix Plus (color & monochrome) .... 379. 

Silver Reed (letter quality) 

Silver Reed EXP 550 Printer 132 column 

quiet, smooth, and solid . . 589. 

Silver Reed EXP 770 Printer (30 CPS) ... 950. 

TG 
Joystick ........... . . . .. 45. 

Tandon (All drives are competely 
pre-tested) 

Keeping up with Junior 

What so ftware wi ll run on th e new 
IBM-PCJr? What add-ons do you need 
for specific applica tions? Our new divi ­
sion, jr CONNECTION , is ready with 

th e sam e excellen t serv ice, products, 
and prices you've come to expect from 
PC CONNECTION. We've got a special 

800/IBM-jrPC 

- -- -- --- .-. -TM=-!i 


toll-free h ot-line and a crew of Jr ex­
perts ready to h elp new Jr owners take 
those first steps. For your PC and XT, 
k eep calli ng PC CONNECTION. Fo r 

your PCJr, call Jr CONNECTION - ex­
clusively for the IBM-PCJr. 

TM 55-2 (5 114") half-height drive (DS,00) 
(we supply free mounting brackets with 
half-heights) 
TM 100-2 (5 1/4") full-height drive (OS.DD) 
Specify Drive A or Drive B for your PC 

Comes with complete step by step 

installation instructions . ... $249. 

USI (monitors for graphics board) 

Pi-2 Monitor (12" green, with cable) .... 149. 
Pi-3 Monitor (12" amber, with cable) .. 159. 
CompuMod 4 (RF Modulator for TV) ..... 44. 

MEMORY 
64k Memory Upgrade Set for IBM-PC 
or XT system board ... 59. 
64k Memory Upgrade Set for any memory 
board 
specify make of board ...... 59. 
Install memory upgrades & run diagnostics 
at time of board purchase only ...... 10. 

DISKS 
Verbatim (with 5 year guarantee) 
Datalife Disks SS/DO plastic box of 10 . ... 29. 
Datalife Disks OS/DO plastic box of 10 . 39. 
Flip Sort (holds 75 disks) . . ...... 19. 

INFORMATION SERVICES 
Compuserve 
Compuserve Information Service 
includes subscnption, manual, 5 hours of 

connect time, & monthly publications) .... 39. 

Executive Information Service NEW . . 79. 

Vidtex Software . . . ...... 59. 

Executive Information Service with 

Vidtex ................... . ... 119. 

Source Telecomputing 
The Source (subscription &manualj ..... 69. 
The Source with Sourcelink Software .... 109. 

=-=. ~ .-..=~~=- - =~ --~-= .......... ~ ~ 
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eDiskette! 
Now to PC World and We'll Send You a Free 
Diskette with a Preview Version ofMicrosoft Word, 
ionary New Word Processing Program 

Hurry! You must subscribe beforeJune 30, 1984, to receive: 

• A free disket te with a sneak preview of an exciting pi:ogram from ' " 
MICROSOFT. . 

All this for 47% offthe newsstand price 

Subscribe today and get 1 year for $24­
T hat's l2 monthly issues PLUS our special annual Hardware aAd SefJ:ware 
Reviews- a total of 14 issues for only $24! You get a great pr.ice ana;"a free 
diskette, too. 

PC World, Your Best Friend When it Comes to Using 
Personal Computers 

PC World is much more than a magazine. It' a monthl exwrsion in:t0 r;l1e 
rea lm of new and better ways to use your per-sonal computer. 

Every month PC World will keep you posted on the most in novative, .in­
t rigui ng, aBd useful applications for your IBM-standard persona l computer. 
And it wi ll e{<plain them to you in a clear and simple style you'll app.redate 
as you try those applications on your perso)lal computer. 

Subscribe today using the postage-paid card, If after paying 'fpr your 
subscription you are not cornpletely satisfied with PC W0rld, )'Oii maJJ 
cancel your subscription and receive a full refund on all unmaile'i/ issue-s. 
The diskette will be yours to keep. 



PCW:RLD 
I ACCEPT! Start my subscription today. I understand that you 
will ship my preview diskette upon receipt of payment. 

0 14 issues/$24 0 28 issues/$43 0 42 issues/$60 
D Payment enclosed (please RUSH my diskette) 0 Bill me 
0 This is a renewal (mailing label attached) 

Charge my 0 VISA 0 MasterCard Interbank#__ Exp.date __ 
Card# ---------­ Signature----------­
or call toll-free: 800/247-5470 

Name ___________________________ 
Company __________________________ 

Address-----------------------~ 
City, State, Zip-----------------------­

All subscriptions begin with the next availab le issue . Please allow 6-8 weeks for delivery of 
your first issue (12 weeks for foreign surface mail). Outside the U.S. subscriptions must be pre­
paid in U.S . funds . Outside the U.S. and Canada add $25 per year for surface mail or $110 per 
year for airmail. 

Limited-time offer for diskette-subscribe by June 30, 1984 }1247 

--------------------------------------------------------------· 

PCW:RLD 
I ACCEPT! Start my subscription today. I understand that you 
will ship my preview diskette upon receipt of payment. 

0 14 issues/$24 0 28 issues/$43 0 42 issues/$60 
0 Payment enclosed (please RUSH my diskette) 0 Bill me 

"... ·... ~a:_ar 

0 This is a renewal (mailing label attached) 

Charge my D VISA D MasterCard Interbank # __ Exp.date __ 
Card# ---------­ Signature----------­
or call toll-free: 800/247-5470 

Name ___________________________ 
Company __________________________ 

Address--------------------------­
City, State, Zip------------------------ "I I 

\ 
All subscriptions begin with the next available issue. Please allow 6-8 weeks for delivery of 
your first issue (12 weeks for foreign surface mail ). Outside the U.S. subscriptions must be pre­
paid in U.S. funds. Outside the U.S . and Canada add $25 per year for surface mail or $110 per 
year for airmail. 

Limited-time offer for diskette-subscribe by June 30, 1984 J1247 

-----------~-------------------------------------------------
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Announcing 
an exciting new 
3 0-minute weekly 
television series 
coming soon ... 

"Windowon 

PC World" 


Presenting an inside look at the world of the IBM Personal Computer 
and compatibles-latest applications, 
software, hardware, hands-on reviews, 
and much more ... 

Brought to your home by PC World magazine and Chesney Communications. 

Hosted by Robert Chesney ("Window on Wall Street") and David Bunnell of 
PC World magazine. 

Watch for our first episode, "Inside PC World," which will take you behind 
· the scenes at PC World magazine and 

the entire personal computer industry. 

To be aired in San Francisco, KSTS-TV, 	 Channel 48; Los Angeles, KDOC-TV, 
Channel 56; and Denver, KBDI-TV, 
Channel 12. In New York, the show·will air 
on September 18, WYNE-TV, Channel 25. 

For further details contact: 	 Window on PC World 
555 De Haro Street, San Francisco, CA 94107 
415/861-3861 

281 



The power of dBASE 

witnout dBOTHER. 


Now if you can read, you can build a powerful application with 
DATAEASE. ™ Come seeourentireintegrated family­

WORDEASE 'M, GRAPHEASE 'M, DOSEASE '" and our powerful 
MEDEA SE TM application. Plus get your free demo diskette and 

details on our innovative service, support and multi-million 
dollar marketing and sales promotion programs. 

Softcon Booth A-761 

Toll-free info line ·so0-243-5123 


Software Solutions, Inc., 305 Bic Drive, Milford , CT 06460 (203) 877-9268 TELEX: 703972 

DATAEASE, G RAPH EASE, MF DEASF, WO RDEASE ,111d DOS EASE arc regis tered tra d emarks of Soft wa re Solutions , Inc. 

Circle 301 on reader service cord 
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Want tohook IBM? 

'Thrminals. Personal Computers. 

ASCII devices. Hook them all into the 
IBM world with the new AVATARTM 
PAlOOO Protocol Converter. 

The PAlOOO provides low-cost 
IBM 3278/2 terminal emulation and 
coaxial connection to an IBM 327 41 
3276 cluster controller. Then, a single 
keystroke switches you back into the 
asynchronous world through an auxil­
iary RS-232-C port to access other 
computer systems, public information 
services or copy a screen to a printer. 

Our microprocessor-based unit 
provides user-selectable rates up to 
9600 baud, terminal keyboard configu­

rations, screen management and local 
or remote print functions. And, you can 
hook the PAlOOO to a modem for 
remote dial-in access. 

Simple, economical access to the 
world of IBM, just when you thought 
there was no answer. At ~995, getting 
hooked has never been so affordable. 
For more information on our AVATAR 
PAlOOO Protocol Converter, contact 
Avatar Technologies Inc. 
99 South Street 
Hopkinton, MA 017 48 
Or call us at 
(617) 435-6872. 

MakingIBM smarter since 1983.. 
IBM is a registered trademark of IntematiOnal Businl!Sll Machines Corp. 

C(j • lJ( 

• 111\JA,'• 

Circle 666 on reader service card 
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Avoid the l.R.S. 

(Inadvertently Ruined Software) 

You need software insurance. Copy II PC 
Diskettes are fragile, and when a protected program is 
damaged, the results are expensive and inconvenient. If 
you have a backup diskette, though, you can have your 
Apple, IBM or compatible computer back on line within 
seconds ... affordably. That's software insurance. 

Copy II Plus 
This is the most widely used backup program for the 
Apple. Rated as "one of the best software buys of the 
year" by InCider magazine, its simple menu puts nearly 
every disk command at your fingertips . The manual , 
with more than 70 pages, describes protection 
schemes, and our Backup Book '" lists simple 
instructions for backing up over 300 popular programs . 
The Backup Book is expanded bimonthly, and is always 
available to Copy II Plus owners for only $1.00 (and a 
self-addressed, stamped envelope). Best of ail, Copy II 
Plus is still only $39.95. 

WildCard 2 (formerly The Alaska Card) 

Designed by us and produced by Eastside Software, 
WildCard 2 is the easiest-to-use, most reliable card 
available . Making backups of your total load software 
can be as easy as pressing the button, inserting a blank 

This is THE disk backup program for the IBM PC, 
PC/XT and PCjr that copies almost anything. Others 
may make similar claims, but in reality, nothing out 
performs Copy II PC . .. at any price. Copy II PC even 
includes a disk speed check and is ano"ther "best buy" 
at only $39.95. Specify machine when ordering . 

We are the backup professionals. Instead of diluting 
our efforts in creating a wide variety of programs, we 
specialize in offering the very best in backup products. 
So, protect your software investment, before the l.R.S. 
gets you. 

~NTRAL POINT 
'-'Software, Inc. 
The Backup Professionals 

To order, call 503/244-5782, 8 :00-5:30 Mon.-Sat., or send 
your order to: Central Point Software, 9700 SW Capitol Hwy, 
Suit e 100, Portland, OR 97219. Prepayment is required . 
Please include $2 for shipping and handling. 

Circle 31 on reader service card 
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disk and hitting the return key twice . WildCard 2 copies 
48K, 64K and 128K software, and, unlike other cards, 
is always ready to go. No preloading software into the 
card or special, preformatted diskettes are required. 
Your backups can be run with or without the card in 
place and can be transferred to hard disks . $139.95 
complete. 

Important Notice: These p roducts a re provided for the purpose of enabling you to 

make archiva l copies only. Under the Copyright Law. you. as t he owner of a computer 

program. are e ntitl ed to make a new copy for archiva l purposes onl y, and these 

p roducts wi ll e nable you to do so. 

T hese products a re supplied for no other purpose a n d you are not pe rmitted to 

ut ilize them fo r any other u se, othe r than that s pecified . 



DoYou Ru1 YouR Bus11Ess 

OR DoEs IT Ru1 You? 


The biggest headache you may be fac ing 

these days is getting better control of 

your business.Tracking unpaid bills, 

sending out second billings, monitoring 

which salesman sold how much and to 

whom, keeping track of inventories, 

and on and on. 


Th ere's a remedy. It's 

called Versa Form .. .the 

business database. 

Versa Form is a powerful · · 

database designed ·.. ~ 

specifically for busi­

ness, but based on the 

simplicity and 

convenience of your 

fam iliar business 

forms. 


Ifyou can fill out 
a business form, 
you can create 
a database. 
VersaForm starts with 
your ex isting forms 
and procedures.As 
you copy your fo rms 
onto the screen, Versa ­
Form automatica lly 
creates a database for you. It records and 
saves in fo rmation from Purchase Orders, 
Invoices, Job Estimates, Disbursement 
Ledgers ... maybe even a few things 
you're not recording that you should be. 

VersaForm is an electronic fil e cabinet 
that will store all this information, yet 
have it at your fingert ips when you need 
it! It's designed with a non-technical 
user in mind ,so yo u can concentrate on 
streamlining your business with none 
of the usual database headaches. 

Adapts to your business ...your way. 
With VersaForm you don't have to 
completely re-orient your staff. It fits 
right into the way you're doing business 
now. Only now your operations will be 
completed more effici ently and with 
electronic speed. 

• A doctor in Moulton, Texas, posts 
his patient billing and completes his 
medical insurance forms with 
Versa Form. 

• A small college in Wheaton, Mary­
land, uses VersaForm to create tuition 
invoices, class lists, accounts 

receivable, and accounts payable. 
• A computer supplies company in 

Mountain Vie~ Cali fornia, writes 
payables checks and does expense 
distribution with 
Versa Form. 

• A roofing company in Green Bay, 
Wisconsin, computes job estimates. 
contracts, invoicing, and tracks actual 
costs with VersaFom1. 

• A manufacturer in Beaver Falls, 
Pennsylvania, uses Versa Form to build 
his company's parts records, and 
generates "where-used" lists. 

Versa Form has the power to do these 
jobs and more because it's designed 
especially for business. It can also 

calculate taxes and prices, and can 
look up discounts, so you don't 

have to. VersaForm wi ll even 
print on yourown pre-printed 

forms. 

Pull information 
together fast. 
Pulling information 
together from paper 
fil es can be time­
consuming and 
frustrating. Why make 
it tough? VersaForm 
puts vital reports like 
sales analyses, over­
due payables, open 
purchase orders, and 
alphabetical employee 
lists at your fin ger­
tips. Minimum effort, 
maximum resul ts. 

1 All in one 
easy-to-use, 

integrated package. 
VersaForm provides a screen 

formatter. a data entry program, a data­
base, a report generator and a forms 
printer. And you can purchase prede­
signed Templates for standard jobs like 
Purchasing, Invoicing, and Expense 
Journals. Versa Form is the all-in-one 
business productivity tool. Ask fo r a 
de monstration at your computer dealer. 
Or contact us directl y. 

If you want to know more, send in th is 
coupon. We've got a lot to tell you about. 

Name 

Company 

Address 

City State Zip 

Type of Business 

Mail to: Applied Software Technology 


170 Knowles Drive 

Los Gatos. Cali fornia 95030 

(408) 370-2662 141-E 

------------' 
For use with the Apple II, Ile and III, and the IBM PC and compatibles. 

285
Circle 12 on reader service card 

http:procedures.As


DATABASE MAN. 


dusual 

sort time. 


(time to sort 1,000 records) 



~EMENT SYSTEMS 


Rtime. 


(time to sort the same 1,000 records) 

It's simple enough: the less time you spend waiting on tl)e computer, the more 
time you can spend working on your applications. 

Which is precisely the idea behind R:base; from Microrim. 
With R:base, you define rules for data entry and validation in seconds. And create 

full-page data entry forms on the screen in just minutes. 
You relate one file to another, effortlessly. Update multiple files, concurrently. And 

automatically. It all adds up to helping you make better use of your time. 
But ther_e's a lot more to R:base than just speed. 
See for yourself. For only $9.95 (plus shipping), we'll send you a full demo packet, 

including a comprehensive tutorial and diskette. 
Just call 1-800-54 7-4000 and ask for dept. 817 (in Oregon and outside the USA, 

call 503-620-1602, dept. 817). Or ask for it at 
your nearest software retailer or participating R b 
ComputerLand' dealer. . : ase 

It's easy when you do it R way. 
A product of Microrim , Inc., 1750 11 2 N.E., Bellevue, WA 98004 
R:base is a trademark of Mic ro rim. Inc. 





User Group Dispatch 

Practical visions from the Boston Computer Society 

Anita Micossi 

The year is 1976. The only micro ­

computer on the market is the Altair 

kit, available by mail order from 

MITS in Albuquerque, New Mexico. 

The Apple I is a breadboard in a 

San Jose, California, garage. And 

Jonathan Rotenberg is just a 14-year­

old high-school student, albeit an ex­

ceptionally bright and mature one. 

Rotenberg is investigating the pos­

sibility of replacing his school 's tele­

type-computer hookup with ·a 

microcomputer. During this nine­

month project he discovers that the 

information he needs is not easy to 

find. 


Rotenberg's response to this infor­
mation vacuum is to create an 
organization that collects and dis­
seminates information about per­
sonal computers and, more impor­
tantly, demystifies the computer 
for novices. He has no patience with 
the obfuscating jargon of computer 
experts or the elitism of the high-tech 
hobby crowd. 

1977: The Boston Computer Soci ­
ety has its first meeting at the Com­
monwealth School in Boston. Two 
people show up, including someone 
who just happens to be working late. 

1978: The BCS sponsors its first 
computer exposition, " Home/Busi­
ness Computers '78 ." There are 48 
exhibitors and 1000 visitors, and the 
group's membership grows from 70 
to 225 in one day. 

As of November 1983 the BCS 
has a membership of about 10,000 
people across the United States and 
in 27 foreign countries. 

In addition to its monthly meeting, 
which is used as a forum for the in­
troduction of new products, the BCS 
has 15 user groups-one for each 
major personal computer. There are 

PC World 

15 special interest groups on subjects 
ranging from entrepreneur ial oppor­
tunities to home applications, robot­
ics, and social issues. And the BCS 
also sponsors small Saturday clinics 
for beginners, with consultants 
on hand to supervise and answer 
questions. 

If a group doesn't ex ist with the in­
formation or theme you ' re interested 
in, you're encouraged to create it. For 
example, at the last IBM PC user 
group gathering (which drew about 
400 members), 14-year-old Julie Lehr­
man posted a sign in the hope of at­
tracting other youthful users. 

Like most BCS members, Julie 
Lehrman is not interested in com­
puter technology for its own sake, 
but rather in its app lication. She 
knows that the knowledge is "out 
there." It's simply a matter of goi ng 
out and getting it. T he BCS provides 
resources, communication links, and 
a stag ing ground. The rest is up to its 
members. 

Volunteer Labor 
Personal initiative is the key to get­
ting the most out of the BCS. Except 
for three full-time paid employees at 
its Boston headquarters, volunteers 
conduct all activiti es. The roster of 
volunteers includes industry lumi­
nar ies like Mitch Kapor of Lotus, 
Daniel Bricklin, author of VisiCalc, 
and Stewart Alsop II , editor of Info­
World. Rotenberg, now a senior at 
Brown Universi ty and an occasional 
$1500-a-day consultant, still puts in 
30 to 40 hours a week for the BCS. 

A new member stood up at a re­
cent IBM PC u~er group meeting and 
started to complain about the lack of 
hardware resources at the -BCS. 
"Why," he wanted to know, "can't 
we have machines available for train ­
ing sessions or for testing new soft­

ware?" Group Coordinator Mike 
Rohrbach smiled benignly and re­
plied that manufacturers are more 
than willing to supply demos. It is 
simply a matter of finding somebody 
to be in charge of the equ ipment and 
space. " How would you like to vol ­
unteer?" he asked. 

A Wealth of Resources 
The BCS maintains a reference li­
brary with books, back issues of 
most trade magaz ines, and a resource 
fil e. The la rger user groups such as 
IBM PC, TRS, and Apple also have 
their own software libraries. The 
IBM library, for example, has 2.2 
disks of public-domain softwa re . 
Each program has been rev iewed and 
abstracted and is available to mem­
bers for $3 to $6 per disk. 

The BCS publishes Computer Up­
date, a full-color bimonthl y magaz ine 
with a circulation of over 10,000. 
The various subgroups publish news­
letters that include minutes of meet­
ings, announcements of upcoming 
meetings, software rev iews, technical 
ar ticles, lists of new public-domain 
software, and new product infor­
mation. 

The BCS has an electronic bulletin 
board where members can leave 
messages, place ads, and exchange 
information. 

Advanced users contribute their 
expertise to a phone service. Mem­
bers w ith urgent problems can ca ll 
the central office to be directed to an­
other member who can help them. 

In addition to all these resources, 
the BCS sponsors forums and trade 
shows in the Boston area. The Future 
of Personal Computers forum has 
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brought together industry leaders on 
several occasions. Applefest-an ex­
position solely for Apple software 
and accessories-drew 23,000 
people in 1982. 

The most remarkable thing about 
the BCS is that an atmosphere of co­
operation and exchange prevails de­
spite the members' diverse interests 
and backgrounds. The meeting halls 
are crowded with high-tech veterans 
cheek-to-jowl with bewildered 
novices. The BCS has been described 
as a school, a club, and a professional 
organization all rolled into one. 

Of all the ways a beginner can 
.learn about computers-including 
dealer training programs, university 
extension courses, self-taught tu­
torials, professional publications, and 
computer books-only the user 
group provides an ongoing dia logue 
among peers in a supportive social 
setting. Even the novice is quickly 
caught up in the freewheeling ques­
tion-and-answer sessions that are part 
of each meeting . 

At the IBM PC meeting a dozen or 
so special interest subgroups gathered 
an hour before the general assembly. 
On the main floor and in the balcony 
of the large hall, small groups clus­
tered under various signs-Pascal, 
Telecommunications, DOS/BASIC, 
ai~d so forth-like caucuses at a po­
litical convention. 

Ai: the Word Processi ng gathering 
a businesswoman asked about differ­
ent word processing programs. One 
suggested brand was immediately de­
bunked by a user who'd been burned. 
A swift debate ensued; the pros and 
cons were argued while the busi­
nesswoman took copious notes. A 
man who seemed to know a lot 
about printers had a question about 
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the best furniture to use with his 
equipment . Another man , who ad­
mitted his lack of knowledge about 
all technical matters but was a skilled 
carpenter, offered the specs for a 
sturdy, low-cost, do-it-yourself work 
station. 

Knowledge from Neophytes 
Even advanced users lea rn fro1i1 this 
kind of informal exchange. I asked 
several individuals with broad micro­
computer experience if the elemen­
tary quest ion-and-answer sessions 
weren't a bore. One of them con­
fessed sheepishly, "Even a pro in this 
business misses some fundamental 
procedures or principles along the 
way. Training is often erratic and 
piecemeal, so I learn things from the 
naive questioners." Another veteran 
appreciates the explanations of new 
products: " I can get a quick overview 
and find out what I need to know 
without having to read the entire 
manual." 

On the other side, some of the ex­
perts enjoy sharing their knowledge 
gratis. Avram Tetewsky, coordinator 
of the Otrona group, writes articles 
and condensed versions of user man­
uals for beginners in the organiza­
tion. When I asked him why, he 
answered, " I think that I would like 
to teach." As if this weren't motive 
enough, he added, "I help others and 
receive help. We spread it around." 

for the dedicated hobbyist the BCS 
functions as a dub of like-minded 
enthusiasts. Exchange is still the 
name of the game, although it is car­
r ied out on a much more sophisti­
cated level. In the Otrona .group, 
which draws hard-core computer 
jocks, members typicall y divide the 
labor on some agreed-upon problem: 
writing a utilit y program, finding the 
bugs in a compiler, or emulating a 
Tektronics terminal. 

"One of the advantages of the BCS 
is that you can form a high-power 
tech group if you want to," explains 
Tetewsky. "We ru.n ours on the same 
principle as the beginner groups. It's 
just a matter of levels, like high 
school versus college." 

Business Contacts 
for computer professionals who want 
to adapt their ex.pertise to computer 
technology or who wish to become 
part of the business boom surround­
ing computers, professional contacts 
are a prime reason for joining the 
BCS. 

According to Mike Rohrbach, 
''Eighty percent of the members of 
the IBM PC group are already in­
volved with computers in some kind 
of vendor or consulting capacity. 
They are looking for ways to escape 
the corporate umbrella and strike out 
on their own." The user group pro­
vides an excellent stepping-stone into 
the computer marketplace. 

first Micro Group, a Boston train­
ing and con.sulting firm, has its roots 
in the BCS. Tod Riedel was· active 
in the Business Group and Claude 
Comeau was a volunteer consultant 
at the S~uurday clinics. 

They met through a friend at a 
BCS meeting, swapped tales, and dis­
covered their mutual interest in 
bridging the gap between the busi­
ness community and the microcom­
puter industry. The result of this 
shared vision is first Micro Group, 
which functions as an external man­
agement information system for small 
businesses making the transition 
from the traditional to the electronic 
office. 
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NEC spinwriter® + THE INTEGRATOR= 


INTELLIGEN.T PRINTERS 

• 	 The Fastest ·Letter-Quality Printers in 

the World! 

• 	 Unequalled Flexibility in Hardware 
and Software Interfacing! 

• 	 Designed for use with IBM Serial or 
Parallel Interfaces! 

• 	 Reliability Plus ... 

SELLUM Adds Proprietary Firmware 
to Reliable NEC Printers 
• 	 16K or 48K Spooling Buffer 
• Advanced Logic Seeking 
• Switch Selectable Protocols 
• Universal Hardware Interfacing 
• Switch Selectable Baud Rate to 19,000 Baud 
• Full Function Front Panel 
• 	Auto Reprint 
• 	Full 90 Day Warranty 

SELLUM's Intelligent Letter-Quality Printers Provide 

ALL-IN-ONE Compatibility, Reliability, and Serviceability. 


• 	 Intelligent buffering eliminates wasted 
space, maximizes throughput 

• Perfect for office automation- eliminates 
the need for additional peripherals- No 
external boxes necessary 

SAVE $500 SELLUM N-35 

Was $2495.00 
Now 1995.00 

• No special protocols or software needed 

• 	State of the Art for industrial standards 

• 	National service available 

SELLUM N-77 SAVE $800 

Was $3295.00 
Now 2495.00 

* NOW IN STOCK * OVER 3 YEARS FIELD EXPERIENCE 

ICALL NOW! (408) 946-90411 


-	 . 780 Charcot Ave. San Jose, CA 95131 
"Integration for Tomorrow 's Technology" 

MANUFACTURING COMPANY 	 Deafer Inquiries Invited 
Circle 84 on reader service card 
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User Group Dispatch 


The BCS is the largest of the more 
than 2000 user groups in thi s coun­
tr y, but it is ex traordinar y for rea­
sons other than its scope. Ask any of 
its directors about the future and 
they speak of plans for a national or­
ganization, an educationa l center and 
museum, a product test ing and rating 
service, and maybe even a Wash­
ington lobby to act as a consumer ad­
voca te on technologica l issues. 

Such change and growth are the 
philosophical cornerstones of the 
BCS, which began with a mission to 

make personal colllputers as familiar 
to the consumer as the TV or the 
telephone. 

Jonathan Rotenberg sees the com­
puter as a storehouse of potrntial. 
Knowledge is the key to unlocki ng 
that pote nti ~11. The Boston Computer 
Society holds the key in its co llec ti ve 
hands. 

Anita Micossi is a Boston-based 
writer and sociologist. 

User Group Directory 
PC World publishes a User Group 
Direc tory every month. If your 
group is not in this list but would 
like to be, send the group's name, 
address, contact, and other infor­
mation to User Croup Dispatch, 
PC World, 555 De Haro St., San 
Francisco, CA 94107. 

Alabama 
Birmingham JBM PC User Group 
Fred Hilbers 
P.O. Box 19248 
Birmingham, AL 35219 
205/879-3716 

292 

I 
I 
I 
I 
I 
I 
I 
I 
I Be sure your subscription to PC World goes with you!I 

Use the coupon here fo r your convenience ro ch;rnge the mailing address on .1 
yo ur PC \X/orld subscription. 

8e sure ro include the mailing Libel from a reccnt issue if possible or, if a label 
is nor available, ple;1se send us your complete for mer address including the zip 
code. Allow 6-8 weeks for this change to be effective. 

SAVE TIME. Call our toll-free service number for immediate service: 
800-247-5470 (In Iowa 800-532-1272). 

New add ress: 

N;1111e________________________ 

Company _______________________ 

Address_______________________ 

City, Stare, Zip _____________________ 


Former address: 

Arracl1 

111;1iling 

label 

here .... 


~l'11t i L·oupo 11 ;11 1d 111 :1i li11µ. l.1hl'l tt1 /JC \\.:'ii rld ~uh:-.criptio 11 DL'pl.. P.O. Box 6700. lk rgL·ntil' ld . 
NJ 0762 1. l'CW52 11111 

L-----------------------------~ 
Wi regrass M icro-Co111pu ter Soc iety Tucson IBM PC User Group 

IBM -PC SIG Brian Wagner 

Bi ll Brown P.O. Box 1489 

109 Key Bend Rd. Tucson, AZ 85702 

Enterpr ise, AL 36330 6021795 -9437 

2051347-7564 


Ca lifornia 

Alaska Diablo Vall ey PC 

Genera l Computer Serv ices Inc. Al Hunt 

Mark Bolner 1415 Oakland Blvd . # 101 

570 W. 53rd Walnut Creek, CA 94596 

Anchorage, AK 4 l5/687-8037 

9071562-3494 

Fresno IBM-PC Users Club 

Ariz.ona R. Betancourt 

Phoeni x IBM -PC Users Group 6750 N. Woodrow Ave. 

James S. Serbin Fresno, CA 93710 

P.O. Box 44218 

Phoeni x, AZ 85064 Gre:iter Sourh Bay IBM-PC Users 

602/954-75 19 Group 


Mike Immel 
P.O. Box 665 
Lomita, CA 907 17 
2131325-7533 

(co 11ti1111es) 
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Would you believe 

that for $99 you could... 


Move 

''Mountains'' 


Turn 

''Straw'' into ''Gold'' 


Wipe Out 

''War''and ''Famine'' 


Locate 

'1\tlantis'' 


Copy 

''The Dictionary'' 


Even Justify 

''The Meaning of Life'' 

All with single key strokes. Select Write word processing. All the 
power of the most complicated word processors. With none of the 
hassle. Select Write. Easiest to use. Easiest to learn. Easiest to 
buy. For the IBM PC, XT, PCjr and workalikes. See Select Write 
at your local dealer or write: Select Information Systems Inc. 
919 Sir Francis Drake Blvd., Kentfield, CA 95094. 

SELECT 

W R I T E 

Circle 528 on reader service card 
293 



.-.. 
fBSANVO 

A PC for Peanuts 
Why settle for o llmlred home sysrem when Scorrsdole Sysrems will sell you o complere business sysrem 
for less? Our PC Plus features on 6066 CPU. one 160K drive. 256K RAM wlrh Romdlsk ond Spooler· 
sofrwore. MS-DOS. Wordsror. Colcsror. Color Graphics Basic. o prinrer porr. ond your choice of on Amber 
or Green 12" monlror for S1099. 

The PC Deluxe hos 2 160K drives plus Mollmerge. Spellsror ond lnfosror. 

Borh sysrems run many programs written for rhe IDM-PC. ond rhe compurer boards ore worronrled for o 
full year by over 70 notionwlde Sanyo Service Centers. Don't settle for less. give us o coll. 

PC PLUSrM 
PC DELUXErM 

-
Hord disks. nerworking sysrems · coll 

EochCokJmb'onowcomes 
wlrh Dosico ( wllh IDM-PC® 
compolible color grophlcs). 
Perfecr Writer TM. Perfect 

illoi-----~· ----, Speller TM, Perfect Cole 

.~·--- ~~~:~~~~!'~e~~~i t,~~'. 
- ­ -· 

4 

Space Commanders. Dklg· 

$1099 
Call 

Our new Eagles hove 
landed with more com· 
poriblllry. The PC·2 hos 
128K RAM. I WQ J20 K 
floppy disks. a 12" green 
monitor. E~leWrirer. 

~~7:;~~1cThe ~~~sP~~ 
porroble includes one 
J20Kffoppyondo 10Mb. 

nosrlcs and The Columblo 
Turor. The VP Is a J81bs.portoble. the 1601 ls odesktop. Doth 
units hove dual J20K drives. The VP hos o 9" screen. the 
desktop price Includes everyrhlng you need except o monitor. 

hard disk. Dorh come with rwo seriolpons and one parallel 
pon ond ore bocked norlonwlde by Dell ond Howell. 

Docked by Bell and Howell. 
VP $2349 

$2569 

PC-2 $2639 

1600·1 
Spirit XL . $3729 
Other Models ........................................... Coll 

,1/ 

:~~ 
I \

Scottsdale Systemslrd.
617 N. Scottsdole Rood. Suite 13, Scottsdale. Arizona 8525 7 

::=: (602) 941-5856 
Call 8-5 Mon.-Fri. 

We ponicipore In orbirrorion for business ond cus1omers 1hrough rhe Derrer Business Oureou of 
Moricopo Counry. 

SERVICE/ ORDERING 

INTEGRATl ON : Prices listed ore for new equipmenr in faciory sealed boxes wirh monufocrurer's worronry. We will pre1esr your 
equipment. inregrore your system. configure your sohwore. provide special cables. etc_ for on oddlrionol chorge. Coll for prices. 
ORDER! NG: MAIL ORDER ONLY.Pdces llsied ore for cash. No C.O.D.' s. We sell on o Ne1 JO bosls 10 Fonune 1000 componies 
and Universities wirh good credil . P.O: s odd 2%. charge cords odd J %. Az. residents odd 6%. Prices subjeCI to change. producr 
subjeCf ro ovolloblllry. Personal checks rake ~ weeks ro clear. 0·20% restocking fee for rerurned merchandise. Shipping exrro 
·p roduCfs ore F.0 .D. poin1 of shipmenr. CP/ M and MP/ More registered rrodemorks of Olg lrol Research. Wordsror is o regisrered 
rrodemork of MlcroPro lnrernorionol. IOM and IOM PC ore registered trademarks o f lnrernorlonol Business Machines Corpororion. 
SOFTWARE: Sold only w / sYsrem'!J. nor worronried for suiroblliry. 

Okidaro 92 
Okidoro 93. 64. 62 ere. 
Gemini 10X 
Gemni 15X. Delras 
Monnesmonn Tolly 160L 

$175 off 
Coll 

$1 15 off 
Coll 

$564 

Sonya PR 5500 
NEC 3550 
OTC 360Z 
Silver Reed 550 
Silver Reed 500 
Diablo 620. 630 

Coll 
$1795 
$1044 

$619 
$409 

Coll 

Circle 650 on reader service card 
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User Group Dispatch 


IBM PC Users Group of Santa Maria 
Ray Smyer 
575 Ferndale Dr. 
Santa Maria, CA 93455 
8051937-7490 

IBM Users Group of California 
Nei l Zachary 
P.O. Box 4136 
Los Angeles, CA 90028 
213/937-1314 

Lawrence Livermore Lab IBM PC 
Club 

Lee Peck 
LLNL 
P.O. Box 808 L-326 
Livermore, CA 94550 

Marin-Sonoma PC Users 
William 0. Ward 
P.O. Box 2909 
San Francisco, CA 94126 

Modesto-Turlock IBM PC User Club 
Sy Guth 
P.O. Box 5103 
Modesto, CA 95352 
209/577-3416 

North Orange County IBM Club 
Glenn A. Emigh 
1533 Sherwood Vi llage Circle 
Placentia, CA 92670 
714/996-4464 

Pasadena IBM PC User Group 
Steve Bass 
711 E. Walnu t Ave. #105 
Pasadena, CA 91101 
213/795-2300 
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Pomona Valley Area IBM PC User 
Group 

Roy Livingston 
10282 Felipe 
Montclair, CA 91763 
714/624-9194 

Rancho Cali forn ia Computer Club 
Joe Dorner 
P.O. Box 651 
Temecula, CA 92390 
714/676-5856 

Redding Area PC Society 
Ken Daniels 
2516 Park Marina Dr. # 6 
Redding, CA 96001 
916/243-4411 

Sacramento IBM-PC Users Group 
David T. Burhans, Jr. 
8122 Holm Oak Way 
Ci trus Heights, CA 95610 
916/723-9745 

San Diego Computer Society 
Joe Dorner 
P.O. Box 87770 
San Diego, CA 92138 
714/676-5856, 714/676-3378 

San Fernando IBM PC Users Club 
David Nussbaum 
11558 Riverside Dr. #207 
North Hollywood, CA 91602 
213/985-8337 

San Francisco IBM PC Users 
Group 

4411 Geary Blvd. #33 
San Francisco, CA 94118 

(continues) 

Increase productivity, 
create a system thar5 
comfortable. 
Curtis IBM PC improvements and modifications are de­
signed to help you configure a system that's comfortable 
and more productive. You 'll discover that Curtis products 
help you work longer and better. Visit your local IBM PC 

dealer for 
a first hand 
feelon how 
to get more 
comfortable 
with your 

~ PC. 

Re-arrange your IBM PC ... comfortably 
Developed exclusively for the IBM PC, all Curtis products have 
a lifetime warranty and are a perfect PC match in color, style 
and finish . 
PC PedestaJTM II, Tilt and Swivel Base . 79.95 EC-I 3' Extension Cable Set .. ...... 49.95 

(!or IBM PC Monochrome and (!or IBM PC Monochrome Display) 
Color Displays) EC·ll 3' to 9' Extension Cable . 39.95 

AD-I Adapter !or PC Pedestal™ . . . . . . 9.95 (!or IBM PC Keyboard) 
(for Princeton Graphics Systems and 
Ouadchrome Displays) 

SS-I System Stand .............. . 24.95 
(!or IBM PC System Unit) 

Manufacturing Company, Inc. 
Available at all 

ComputerLandStores CUtTISEntre Computer Centers 

C'omputerMarts 

ComputerCrafts Cunis Manulacturing Company, Inc. 

Micro Age Peterborough, NH 03458 


or your local 

PC dealer. 

Over 800 locations nationally. 

For the dealer nearest you 
call (603) 924-7803. 

A105 
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User Group n·tspatch 

· 
Max Brioski u 

1045 Balboa S 
S F t. 

San Franc1sco PC Cl b 

an rancisc C415/386-517~' A 94118 

Santa B arbara City C II 
purer Science D o ege Com-

Stu Swartz epartment 

721 Cliff Ds r. 
anta Barb 

805/966- ;;;' CA 93109 2

Silicon Vall C. ey omp) vin Boller uter Society 
El 
l .O. Box 60506 
Sunnyva le CA 9 
408/243-1l54 4088 

Stanford/Palo AlGroup to IBM PC User 

Linda de Sosa 
P.O. Box 829? 
Stanford CA 94, 
415/856-6281 J05 

Stanford U . .mvers1t HPC User G Y ospi ral IBM 
K 	 . roup 

·ev:n Volkmann 
701 Welch Rd. #2?2 
Stanford, CA 9430S 
415/497-7691 

UCSF IBM PC U 
Mark s1 · I sers Group

ic 1ter 
School of N .UCSF urs1ng n319y 

San Fr ·anc1sco, CA 94143 

Colorado 
Colorado s .G pnngs IBM PC U 

roup 	 ~~ 
P.O. Box 16256 
Colorado S .pnngs, CO 80935 
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Denver User Group 
Steve Leibson 
4040 Greenbriar Blvd. 
Boulder, CO 80303 
3031494-4062 

Northern Colorado PC Users 
Steve Livingston 
2601 Davidson Dr. #C-8 
Fort Collins, CO 80526 
303/223-8391 

Connecticut 
Central Connecticut User Group 
Rich Paterson 
ComputerLand, 131 S. Mai n 
West Hartford, CT 06107 
203/561-1446 

IBM PC User Club of Stamford 
Dave Foulger 
69 River St. 
New Canaan, CT 06840 
2031966-9378 

Southeastern Connecticut IBM PC 
Users Group 

Pat Ryan 
78 Spring Glen Rd. 
Niantic, CT 06357 
203/739-4855 

Delaware 
PC Professional Users Group 
P.O. Box 2350 
Wi lmington, DE 19899 

District of Columbia 
Cap.ital PC 
Janet Withrow 
P.O. Box 3189 
Gaithersburg, MD 208 78 
70_3/978-1530 

PC World 

IBM PC Special Interest Group 
(CompuServe) 

Mike Todd 
4910 43rd St. NW 
Washington, DC 20016 
2021364-2467 
CompuServe: Mike Todd, 

70001,1264; Wes Meier, 
70215,1017 

Florida 
Manasota IBM PC User's Group 
Richard Reynolds 
2204 Palma Sola Blvd. 
Bradenton, FL 33529 
813/792-5400 

Miami PC User Group 
Joel Hershkowitz 
2350 N.E. 135th St. #1201 
N. Miami, FL 33181 
3051940-7566 

Northern Florida Amateur 
Computer Club 

Stephen D. LeBar 
10921 Kuralei -Dr. 
Jacksonville, FL 32216 

Georgia 
Athens IBM PC User Group 
Ollie O llis 
255 S. Mi lledge Ave. 
Athens, GA 30605 
4041549-6222, 404/543-0139 

Middle Georgia Computer Club 
L. Keitt Dantzler 
P.O. Box 5705 

Macon, GA 31208 

91214 77-7009 


(con tinues) 

is a complete Applic~ti n 
System cont ain·ing all 1 1'1e log ic , . 
accounting procedures, calculations 
and reports. Simply specify yo1:1r para­
meters and enter the data. VENTURE 
does the rest! 16 All encompassing 
reports provide a deta iled analysis of any 
business. • ; 

DEMONSTRATION SYSTEM 

Available for your IBM PC Micro" 


Find out for yourself why VENTURE is 
rapidly becoming a popular business 
planning tool. 

For $15.00 you ' ll receive the VENTURE 
diskettes (with l imited data entry) , two 
sample models plus a comprehensive 
70+ page Tutorial/T rain ing Guide. 

Order the VENTURE Demo System 
today. 

write or call (201) 530-9260. 
WEISS ASSOCIATES INC. 
127 Michael Drive , Red Bank, NJ 07701 

Enclosed is my check or money order for 
$15.00. Send me the VENTURE Demo 
System Diskettes and Tutorial. 

Name ----------­
Company 

Address __________ 

Companies interested in the future 
have an interest in VENTURE 

VENTURE 

WEISS ASSOCIATES INC. 

127 Michael Drive, Red Bank, NJ 07701 

Circle 557 on reader service card 
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User Group Dispatch 

Your Epson
FX printer is 
a powerful 
machine. Alas ,

getting into 

the driver's seat isn't always easy. 

Set-FX software lets you and your

IBM PC take your FX for a real tour. 

It's as simple as touching a key and 

taking off. 


With Set-FX, you can now con ­
veniently: 
•Print those missing IBM 
characters as they appear on the 
screeo, including block and line 
graphics, foreign characters, and 
math & science symbols. 
• Set print modes to condensed, 
emphasized, italics, proportional, 
and 50 more. Even set margins. 
• Create custom fonts for tech­
nical writing, foreign languages, 
or unique styles. 
• Explore your FX's capabilities
with our FX-ldeas program, In­
struction Manual, Example Fonts, 
and Quick Reference Card. 

Race away with Set-FX .. . it prints
in full-speed text mode and it's all 
menu driven! 

At last, you get the printer 
control, IBM character set, 
custom fonts and high-speed 
printing in one comprehensive 
software package. 

For the key to grec:.t perfor­
mance from your Epson FX, ask 
your dealer or order direct. 
Price $59.95. 
Toll-free orders: (800) 367-5600 

SoftStyle, Inc. 
Suite 205, Dept. B 
7192 Kalanianaole Hwy. 
Honolulu, Hawaii 96825-9990 
(808) 396-6368 

!!!:.I 
!1!:.I SoftStyle" 
For the IBM PC, IBM XT, PCj r,COMPAO,or IBM 
compatibles with Epson FX-80 or FX-100. DOS 
works with most word processors and spread­
sheets. MC or VISA accepted. Add $2.00 for 
shipping/hand ling. 

An Epson FX 
Without 
Set-Fr 

Without 
a Key 

is Like a 
Porsche Hawaii 

Hawaii IBM PC User Group 

Doug Long 

P.O. Box 22967 
Honolulu, HI 96822 
808/735-5769 

IBM PC User Society 

Arthur W. Becker 

P.O. Box 591 
Pearl City, HJ 96782 

Idaho 
Idaho PC User Group 
Bruce Burns 
ComputerLand, 687 S. Capitol Blvd. 
Boise, ID 83702 
208/344-5545 

Illinois 
Association of PC Users 
Glenn Yunashko 
4727 S. Lavergne St. 
Chicago, IL 60638 
312/284-5872 

Law yers Microcomputer Users 
Group 

Paul Bernstein 
123 W. Madison 
Chicago, IL 60602 
312/280-8180 

, 
Northern Illinois IBM PC Users 

Group 
James L. Szafranski 
5195 Castaway Ln. 
Barrington, IL 60010 
312/934-8133 

Indiana 
ComputerLand User Group 
Susan Shields 
ComputerLand 
5450 N. Coldwater Rd. 
Fort Wayne, IN 46825 
219/483-8107 

Indianapolis IBM User Group 

David Reed 

6704 Hoover Rd. 

Indianapolis, IN 46260 

317/259-7892 


NE! User Group 

George Gynn 

9904 Goshen Rd. 

Fort Wayne, IN 46818 

219/693-3147 


Northern Indiana IBM PC User 
Group 

Dr. Terry Alley 
3 16 N. Ironwood Dr. 
South Bend, JN 46615 
219/289-5506 

Iowa 
Cedar Falls User Group 
Lee Ann Moore 
Black Hawk Village Shopping Center 
Cedar Fa lls, IA 50613 
319/277-1 700 

Hawkeye PC User Group 
Ben Blackstock 
385 Collins Rd. NE #201 
Cedar Rapids, IA 52402 
319/393-5416 

IBM PC User Group 
Gary Wilcox 
P.O. Box 246 
Des Moines, IA 50301 
515/967-5 880 

Quad Cities PC Users Group 
(QCPUG ) 

Lew Roberts 
P.O. Box 464 
Bettendorf, IA 52722 
319/391-9437 

Circle 410 on reader service card 
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Kansas 
Kansas City IBM Users 
R. Wayne Thompson 
11005 W. 60th St. 
Shawnee, KS 66203 
913/268-7500 

Topeka Library User Group 
Becky Hinton 
Topeka Public Library 
1515 W. 10th St. 
Topeka, KS 66604 
913/233-2040 

Wichita IBM PC Users Group 
Jack Leonard 
P.O. Box 18422 
Wichita, KS 67218 
316/681-9698, 316/788-3655 

CRYPT MASTER 

An Implementation of the RSA Public-Key Cryptosystem 

Based upon a recent advance in cryptography, Crypt Master provides 
"unbreakable" security for your sensitive disk files. An adversary with 
access to your IBM PC and all of your diskettes (including Crypt Master) 
would need thousands of years of computer time to break one of your 
codes. 

Crypt Master may be used to securely protect electronic mail against 
eavesdropping and to generate digital signatures for use in such appli­
cations as electronic funds transfer. Crypt Master may also be used to 
safely protect and transmit DES keys. 

•entirely menu driven •full documentation 
•automatic data compression •optional 8087 support 
•user definable passwords required for decryption, not 
encryption 

Introductory price: $545 
Digital Signature 

5453 S. Woodlawn 
Requires: IBM PC, 96K RAM, 1 disk drive Chicago, IL 60615 
(other cryptographic products available) (312) 324-6533 

Circle 540 on reader service card 

Kentucky 
Bluegrass IBM PC Users Group 
Diane Skoll 
Computing Center 
Room 72, McVey Hall 
University of Kentucky 
Lexington, KY 40506-0045 
606/257-2900 

Louisiana 
Cajun PC Users 
Sharon Denais 
Oil Center Research, Inc. 
P.O. Box 51871 
Lafayette, LA 70505 
318/232-2496 

New Orleans PC Club 
Walt Meyers 
3517 19th St. 
Mettarie, LA 70002 
504/737-6318 

(continues) 

Don't miss 

our annual 


Hardware Review 

Subscribe 
now! 
Seepage280 
for details. 
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User Group Dispatch 

NW Louisiana IBM PC User Group 
William Dwinnell 
1144 Hallmark Dr. 
Shreveport, LA 71118 
318/686-778 1 

Maryla11d 
Baltimore PC 
19l0 Trout farm Rd . 
Jarrcttsville, MD 2!084 

Massachusetts 
IBM PC User Group 
Boston Computer Society 
Three Center Plaza 
Boston, MA 02108 
617/367-8080 

Miller Microcomputer Services 
61 Lakeshore Rd . 
Natick, MA 01760 
61 71653-6136 

MS-DOS Users Group (SIG/86) 

Joseph Boykin 

47-4 Sheridan Dr. 

Shrewsbury, MA 01545 


Michiga11 
Southwestern Michigan IBM PC 

Users Group 
R.K. Schmitt 
2320 Crosswind Dr. 
Kalamazoo, Ml 49008 
616/349-5381 

Unknown Personal Computer 
Organization 

Dick Janson 
8902 Bath Rd. 
Laingsburg, MI 48848 
5171675-7453 

WIPCUS 
Hal R. Varian 
P.O. Box 7508 
Ann Arbor, Ml 48107 

Mi1111esota 
Gustavus Adolphus PC User Group 
Larry Potts 
Gustavus Adolphus College 
Saint Peter, MN 56082 
507193 1-7322 

Twin Ci ties PC User Group 
Tom Teresi 
P.O. Box 3163 
Minneapolis, MN 55403 
612/473-4985, 612/473-6831 

Missouri 
KC IBM Users Group 
Bill Meeker 
6020 Walnut 
Kansas City, MO 64113 
816/444-8709 

New Hampshire 
New Hampshire PC User Group 
L. Paul Ouellette 
PSNH 
1000 Elm St. 
Manchester, NH 03105 
6031669-4000 

Portsmouth PC Users Group 
Cynthia W. Harriman 
57 South St. 
Portsmouth, NH 03801 
603/436-1608 

New .Jersey 
Amateur Computer Group of New 

Jersey 
William S. Chin 
P.O. Box 97 
lselin , NJ 08830 

300 April 1984 



- -- -

Central Jersey IBM/PC Information 
Exchange 

Howard Dean 
P.O. Box 8280 
Red Bank, NJ 07701 
201/842-5800 

Mid-Jersey PC Executive Computing 
Group 

Graduate Program for 
Administrators 

Rider College 
2083 Rt. 206 
Lawrenceville, NJ 08648 

North Jersey IBM PC Club 
Irving Lang 
7 W. 45th St. 
New York, NY 10036 
212/869··5066 

New York 
BIBMUG-Buffalo IBM User's 'Group 
Wi ll iam P. Hanley 
P.O. Box 1487 
Buffalo, NY 14221 

Long Island Computer Association 
Al Stone 
P.O. Box 71 
Hicksv ille, NY 11082 
516/293-8368 

Manhattan IBM Micro Club 
Helaine Head 
360 Central Park West 
New York, NY 10025 
212/222-9027 

North American Amateur Computer 
Club 

Brian Glasser 
P.O. Box 106 Church St. Station 
New York, NY 10008 
212/674-1185 

(conti11u es) 

Look Again. 
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VT10 
VT102 
VT52 

VT125 

11111111111111111 

ASHER 
0400 
0200 
01 

SMARTERM™ DOES IT! 
You may have just bought your last DEC™ or DASHER'" terminal. Now, with 

our SMARTERM software you can turn an ordinary IBM PC'" into a 0100, 
0200 or 0400 terminal. Or, choose VT100, VT102 , VT52 or VT125 capa­
bility. And , what's more, you get powerful ASCII and binary file transfer, in­
cluding an "error-free" mode. 

SMARTERM featu res include full keyboard emulation , multiple setup con­
figurations, "smart" softkeys and command files, 75 to 9600 baud opera­
tion , online help screens and full printer support. 

With each order you' ll get a complete user manual , reference card and key­
top chart. 

Hard to believe? Try It! 
If you're not satisfied, return it within 30 days for a full refund. 

Call us NOW for more information. 

Available through your focal software deafer or directly from: 

2740 Ski Lane 
Madison , WI 53713 

- - Persoft 
--- -- Inc. (608) 273-6000 -

Software for Professionals ... by Professionals. 

·on your monochrome monitor using the new SuperVision" board! Ask about 
our special board prices. 

SMARTERM is a trademark ol Persott Inc • DEC and VT are trademarks of Digital Equ1pmen1 Corp • Dasher is a trademark ot Oa1 a 
General Corp • PC is a trademark of lnterna11onal Business Machines. Inc • SuperVision is a 1rademark of Califorma Computer Systems, Inc 
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Northeastern New York IBM PC 
Users Group 

Jim Cummins 
5 Jacob St. 
Ballston Lake, NY 12019 
518/399-3016 

N YPC, T he New York IBM PC 
Users' Group 

Eric A. Jaffe, M.D. 
Cornell University Medical College 
80 Wall St. # 614 
New York, NY 10005 
212/533-NYPC 

PECO Club 
P.O. Box 255 
Garnerville, NY 10923 

Ohio 
ACORN: Greater Cincinnati IBM 

PC User's Group 
Jer ry Daiker 
P.O. Box 3097 
Cincinnat i, OH 45201 
513/741-8279 

Akron/Canton PC Users Group 
James C. Finucane 
10690 Clapsaddle Ave. 
Alliance, OH 44601 
2161935-0252 

Athens Area IBM-PC User Club 
Chuck Harr ington 
315 Cutler Hall 
Ohio University 
Athens, OH 45701 

DAYTON-86 
Craig D. Porter 
610 Talowood Dr. 
Dayton, OH 45430 
513/426-8664 
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1h\S ~packaged~~$S69Oklahuma 
IBM PC U- .R ser Group 

oger Barescl woROS1AR/L01US 123 $S19 
Deloitte H k. 
700 hdelit:s p;~;a& Sells dSASE 111ou1ct'.CODE $299 
Oklahoma C $319405/232-6 19 ln y, OK 73102 	 1NfOS1AR/S1AR6URS1 

suPERCALC 3/SUPERWR\1ER 
Tri-County Tech 

Tom Fowler llJlt.\LllJIERGE/SPELLS1AR/ 

P.O. Box 3428 s1Af\ \NOEX 
Bartlesville 0 
9181333-24l2 K 74005 llJIUL11100L woRD w /llJIOUSE 

Oregon woROS1AR/llJIA\LllJIERGE/
Corv ::dli s PC C sPELLS1AR/S1ARINDEXBob Collins omputer Club 

P:O. Box 101 6 woROS1AR pROfESS\ONAL
Corva llis, OR 97339 	 pACl'./L01US 123/dSASE II $1039 

~ugL'lle IBM PC . ,
Sheila M·il Users Club 
[> ' 	 woROS1AR pROfESS\ONAL1J l1 

_. o. Box 5070 pACl'./L01US 123 $689 
Eugene, OR 97405 

Port land IBM > 	 woROS1AR/llJIA\LllJIERGE/u 	 omputcr Cl b I crso nal C 	 sPELLS1AR/S1AR INDEX/ $599 
Rich Rohde 
P.O. Box 2068 \NfOS1Af\ 
~eJve 1w11 , O R 970 ­ AS1' 6 pAC"- PLUS 641'.f\-\A'fES. 
.'lOJ/620-6862 7) 

12000
Pe11r1 ·~y/vania 
H~'.1-risburg IBM PC . . ,
J1ck St;:ihl Users Grou 
1195 f . . p

J I rmont D. 
Harrisburg, PA I ~ l 7 

717/652-9097 L 

(cuntin ues) 
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User Group Dispatch 

lnternarional Personal Computer 
Owners 

James B. Cook inham 
IPCO, Inc., P.O. Box 10426 
Pittsburgh, PA 15234 
412/561-1857 

Philadelphia Area IBM PC User 
Group 

Bennett Landsman 
2041 Harbour Dr. 
Palmyra , NJ 08065 
609/786-1441 

Rhode Island 
Greater Rhode Island PC Users 

Group 
Sean L. Woods 
85 Maple Ave. 
Middletown, RI 02840 
401/847-3782 

South Ca rolina 
PC Users' Group 
P.O. Box 2794 
Columbia, SC 29202 
Source: ST5033 

Tennessee 
IBM PC User Group 
Ross Burrus 
Science Applications, Inc. 
Plaza Tower # 801 
Oak Ridge, TN 37830 
615/482-6649 

Music Cit y IBM PC User Group 
David Redlawsk 
4009 Albert Dr. 
Nashv ille, TN 37204 
615/292-6041 

' . 

IBMPC-8087SUPPORTFROMMICROWARE 
87FORTRAN/RTOS'" is a MicroWare 
adaptation of the Intel Fortran-86 compiler. a 
full ANSI·?? subset with 8087 extensions and 
overlays. It generates in line 8087 code 
allowing use of all 8087 data types. including 
80 bit reals and 64 bit integers. The complete 
subset 1/0 is supported including Internal and 
External Files and List Directed 1/0. • 
87FORTRAN/ RTOS uses the Intel large 
memory model, allowing data/code structures 
which utilize the full megabyte. The compiler 
provides direct access to 8088 ports and 
supports logical operations on 8 and 16 bit 
operands normally treated in assembly 
language. It is ideal for large applications which 
are number intensive or control hardware. 
87PASCAL/RTOSN is Intel's ISO­
Standard Pasca l with 8087·8088 exceptions. 
These make it possible to use all the 8087 data 
types directly, while generating modules in one 
of the three Intel Memory Models. 

87FORTRAN/RTOS and 

87PASCAL/RTOS include ATOS and 
support for one year .. each $1350 

PC TECH JOURNAL REVIEW: 
"The MicroWare package is preferable 
. .. it executes the basic operations 
more rapidly and MicroWare provides 
a free update service." 
87BASICN includes patches to the IBM 
Basic Compiler and both runt ime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for all 
numeric operations including trigonometries. 
transcendentals. addition. subtraction, 
multiplication. and division. . . . . .. $150 
87MACRON - our complete 8087 software 
development package. It contains a "Pre­
processor' which converts 8087 instructions 
into 8088 escape codes. source code for a set 
of 8087 macros. and an object library of 8087 
functions which include transcendentals. 
trigonometries. hyperbolics. encoding, 
decoding and conversions.. . ..... $150 

PLM-86 with ATOS ..... .. $1100 

ATOS'" - Real Time Multi-Tasking Operating System 
EITOS is a MicroWare configured version of iRM X-86, Intel's legendary operating system. It in­
cludes ttie Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All mod­
ules produced by the compilers or ASM-86 are combined, loaded and managed with the Utilities 
UNK-86, LOC-86 and LIB-86. These products make it possible to load modules anywhere in RAM, 
and resolve external references between n~ntime modules. Overlays with a single root job are 
supported by the linker. RTOS/ASM-86/ LIN K-86/ LOC-86/ LIB-86 . . .... $600 
iRMX-86. LIN K-86. ASM·86. LOC·86 and LI B-86 are trademarks of Intel Corp IBM PC is a trademark of IBM Corp 

M
. 

PO. Box 79 rcro Krngston, MA You Can 
02364'"'are TalkToUs!··~ (617) 746-7341 

MICROWARE BEST SELLERS! 
8087·3 CHIP in ·stock with 180 $ 
day warranty and 8088 exchange . . . . 199 
FASTPAKN+8087 includes one runtime 

library (87BASIC or 87MACRO), the 8087 chip, 

the 87 /88GUIDE, and installation 

instructions.. . . . . . . . . . . . . . . . . . . . . . . . .. $375 


MATRIXPAKN manages a MEGABYTE! 
Written in ·assembly language, our runtime 
package accurately manipulates large 
matrices at very fast speeds. Includes matrix 
inversion and the solution of simultaneous 
linear equations. Callable from MS Fortran 
3.13, MS Pascal 3.13, SSS Fortran. and 
MicroWare 87MACRO, 87BASIC, and ATOS 
compilers . . . . . . . . . . . . . . . . ..... . .. each $1 50 

87/88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
i;ompilers. Full of code that runs! .... $30 

MICROSOFT "FORTRAN 3.13 
MICROSOFT PAScAL 3.13 These . 
new IEEE compatible compilers support both 
double precision and the-8087 . . each $289 

MICROSOFT C COMPll.,ER . 
includes Lattice C and the MS Librarian . . $399 

64K RAM Upgrade.. ..... . ... $59 
SuperSof1 Fortran . 340 
SSS 8087 Support ....... ......... . ...... 50 
SuperSof1 Voice Drive ............ . . . .... 895 
.87BASIC+ ,... . . . . ....... 75 
TRACE86 Utility . ... . . .................. 125 
Microsof1 Business Basic Compiler ...... 495 
Computer Innovations C86 . . . ... 345 
STSC APL*PLUS/ PC .. ...... .. .. 545 
MK OUADRAM ... .. . ...... 319 
Sandstar WS2 Hard Disk System . . . . 1355 
Novation 212 SmartCat ....... 49_5 
HALO Graphics ........... ... ............ call 
Energraphics .................. . ••••.•.... calt 
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Greater Cl . I~ cve and PC 
....oy M ·C Users G c artncy roupI
30704 Roy· I .Wll . a view Dr 

1 ow1ck o · 
2161944-51,73 H 44094 

Oklahoma 
rnM PC u · . .scr Grou 
Roger Barcsl.'I p 
Deloitte H ·k . 
700 fid 1· ds ' Ins & Sell s 

e ny Plaza 
Oklahoma C
4051232-619 J1t y, OK 73102 

Tri -Count y Tech 
Tom f owler 
P.O. Box 3428 
l.fa rtlesville O 
918!333-24l2 K 74005 

Oregon 
Corva llis PC C 
Bob Collin ~ omputer Club 

~O. Box 1016 
orv.1llis, OR 97339 

Eugrnc IBM PC .
Sheila Mal . Users Club 
p 1.111 

_. o. Hox 5070 
Eugene' ou..... 97405 

Portland IHM p . _.Club et sonal Computer 

Rich Rohde 
P.O. Hox 2068 
Be.ivc:rton O R 
503/620-6,86 ) 9707 5 

p .e1111~ylua11ia 
H~~rrisburg IBM PC . . .
jaLk Srahl Users Group 

11 95 F.11·rm om D 
Harrisburg, PA 1; 117 
717/652-9097 ­

(co1rt i11 r.u:s) 
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User Group Dispatch 

International Personal Computer 
Owners 

James B. Cookinham 
IPCO, Inc., P.O. Box 10426 
Pirrsburgh, PA 15234 
412/561-1857 

Philadelphia Area IBM PC User 
Group 

Bennett Landsman 
2041 Harbour Dr. 
Palmyra , NJ 08065 
609/786-1441 

Rhode island 
Greater Rhode Island PC Users 

Group. 
Sean L. Woods 
85 Maple Ave. 
Middletown , RI 02840 
401/847-3782 

South Carolina 
PC Users' Group 
P.O. Box 2794 
Columbia, SC 29202 
Source: ST5033 

Tennessee 
IBM PC User Group 
Ross Burrus 
Science Applications, Inc. 
Plaza Tower #801 
Oak Ridge, TN 37830 
615/482-6649 

Music City IBM PC User Group 
David Redlawsk 
4009 Albert Dr. 
Nashville, TN 37204 
615/292-6041 

IBMPC-8087SUPPORTfROMMICROWARE 

87FORTRAN/RTOS'" is a MicroWare 
adaptation of the Intel Fortran-86 compiler, a 
full ANSl·77 subset with 8087 extensions and 
overlays. It generates in line 8087 code . 
allowing use of all 8087 data types, including 
80 bit reals and 64 bit integers. The complete 
subset 1/0 is supported including Internal and 
External Files and List Directed 1/0. • 
87FORTRAN/ RTOS uses the Intel large 
memory model, allowing data/code structures 
which utilize the full megabyte. The compiler 
provides direct access to 8088 ports and 
supports logical operations on 8 and 16 bit 
operands normally treated in assembly 
language. It is ideal for large applications which 
are number intensive or control hardware. 

87PASCALJRTOS'" is Intel's ISO­
Standard Pascal with 8087-8088 exceptions. 
These make it possible to use all the 8087 data 
types directly, while generating modules in one 
of the three Intel Memory Models. 

87FORTRAN/RTOS and 

87PASCALJRTOS include ATOS and 
support for one year. .... . ...... each $1350 

PC TECH JOURNAL REVIEW: 
"The MicroWare package is preferable 
... it executes the basic operations 
more rapidly and MicroWare provides 
a free update service." 
87BASIC'" includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for all 
numeric operations including trigonometries, 
transcendentals, addition. subtraction, 
multiplication, and division ..... . $150 

87MACRO'" - our complete 8087 software 
development package. It contains a "Pre­
processor ' which converts 8087 instructions 
into 8088 escape codes. source code for a set 
of 8087 macros, and an object library of 8087 
functions which include transcendentals, 
trigonometries, hyperbolics, encoding, 
decoding and conversions .......... $150 

PLM-86 with ATOS ........... . .... $1100 


RTOS'" - Real Time Multi-Tasking Operating System 
BTOS is a MicroWare configu red version of iRMX-86, Intel's legendary operating system. It in­
cludes ttie Intel Assembler, ASM-86, which supports the 8086, 8087, 8088 and 80186. All mod­
ules produced by the compilers or ASM-86 are combined, loaded and managed with the Utilities 
LINK-86, LOC·86 and LIB-86. These products make it possible to load modules anywhere in RAM, 
and resolve external references between runtime modules. Overlays with a single root job are 
supported by the linker. RTOS/ASM-86/ LINK-86/ LOC-86/ LIB-86 .............. . ............ $600 
iAMX-86. LINK-86. ASM-86. LOC-86 and Ll&86 are trademarks of Intel Corp. IBM PC is a trademar1< of IBM Corp. 

MICROWARE BEST SELLERS! 
8087·3 CHIP in ·stock with 180 
day warranty and 8088 exchange . . .. $199 
FASTPAK'"+8087 includes one runtime 

library (87BASIC or 87MACRO), the 8087 chip. 

the 87/88GUIDE, and installation . 

instructions. . .............. :: . .. $375 


MATRIXPAK'" manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large 
matrices at very fast speeds. Includes matrix 
inversion and the solution of simultaneous 
linear equations. Callable from MS Fortran 
3.13, MS Pascal 3.13, SSS Fortran. and 
MicroWare 87MACRO, 87BASIC, and ATOS 
compilers . . . . . . .... ..... each $150 

87/BBGUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runs! . . . $30 

MICROSOFT ·FORTRAN 3.13 
MICROSOFT PAScAL 3.13 These . 
new IEEE compatible compilers support both 
double precision and the 8087 .... each $289 

MICROSOFT C COMPIL.ER . 
includes Lattice C and the MS Librarian .. $399 

64K RAM Upgrade..... . . . . . . . . . .. . .. . $59 
SuperSoft Fortran ................... . . ... 340 
SSS 8087 Support . . . . . . . . .. ... 50 
SuperSoft Voice Drive ............ . ....... 895 
.87BASIC+ ,. ....... 75 
TRACE86 Utility . . . . . . . . . . . . . . ............ 125 

M
. Microsoft Business Basic Compiler ...... 495 

Computer Innovations C86 . . . . . ......... 345 
STSC APL* PLUS/PC . . . ..... 545 

PO. Box 79 	 64l< QUADRAM .............. . . . ... . ..... 319 
Sandstar WS2 Hard Disk System ...... 1355rcro Kingston. MA You Can 
Novation 212 SmartCat. .. . 49~ 
HALO Graphics. . . ..... call•A•are 02364 Energraphics . 	 . . call••4 (617) 746-7341 TalkToUs! 
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Texas 
Basic Society, Inc. 
An lnt'l Users Group 
Drawer 345099 
Dallas, TX 75234 
214/484-9900 

Central Texas User Group 
Charles Weller 
325 Explorer 
Austin, TX 78734 
512/261-6566 

Dallas Fort Worth User Club 
Samuel P. Cook 
309 Lincolnshire 
Irving, TX 75061 
214/253-6979 

HAL-PC 
Scott Schultz 
P.O. Box 610001 
Houston, TX 77208 
713/370-2398 

IBM Club 
David Andrews 
3110 Honey Tree Ln. 
Austin, TX 78746 
512/327-0029 

Lubbock IBM PC Users Group 
Jim Swann 
Lubbock, TX 79414 
806/792-3448 

North Texas IBM PC User Group 
Bill Hood 
10400 N. Central Expwy. #210 
Dallas, TX 75231 
214/361-0304 

Southwest Computer Club 
Sergio H. Salaza r 
Ohio Medical Products 
9650 Railroad Dr. 
El Paso, TX 7992 4 
915/751-0465, 915/757-2661 ext. 

262 

Southwest Personal Computer User 
Group 

Ronnie Van Winkle 
William G. Barker & Associates 
1009 W. Randol Mill Rd . #212 
Arlington, TX 76012 
817/270-2760 

Texas User Group 
Ken Holcombe 
178 Tipp~ry 

San Antonio\ TX 78223 
512/333-7163 

Tyler IBM Club 
Fred McDowel I 
318 Ferrett Pl. 
Tyler, TX 75702 
214/595-0976 

Utah 
Utah Blue Chips 
John Jaloszynski 
P.O. Box 11901 
Salt Lake City, UT 84147 
801/487-5228 

Utah ComputerLand 
Debby Williamson 
ComputerLand, 161 E. 200 South 
Salt Lake City, UT 84111 
801/364-4416 

Virginia 
Central Virginia IBM PC User's 

Group 
Jim Love 
P.O. Box 34446 
Richmond, VA 23234 
804/271-6173 

IBM PC-Tidewater User Group 
Vic Freeman 
5237 Dundee Ln. 
Virginia Beach, VA 23464 

Peninsula IBM-PC User Group 
P.O. Box 7476, Riverdale Station 
Hampton, VA 23666 
804/874-1603 

Washington 
Borderline IBM PC Users Group 
Gary B. Rohrabaugh 
3617 Portal Dr. 
Bellingham, WA 98226 
206/671-3181 

PNW IBM PC Users Group 
P.O. Box 3363 
Bellevue, WA 98009 

Wisconsin 
Madison IBM-PC Users' Group 
Philip]. Niehoff 
P.O. Box 83 
Madison, WI 53701 
608/255-7641 

(continues) 
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User G~oup Dispatch 

Australia 
Melbourne PC User Group 
Christopher Leptos 
500 Bourke St. 
Melbourne, Victoria 3000 
Australia 
011/61/3/605-2222 

Canada 
Club des utilisateurs d'IBM PC de 

Montreal 
Bernard Mataigne 
5054 rue Fabre 
Montreal, P. Que., 
H2J 3W4 Canada 
514/524-7352 

IBM.PC Users Group of Winnipeg 
Business Development International 

(BDI) 
P.O. Box 5, Station A 
Winnipeg, Manitoba 
R3K 129 Canada 

Northern Alberta PC User Group 
Jim Laviolette 
37 Brunswick Crescent 
St. Albert, Alberta 
T8N 2K5 Canada 
403/458-9066 

Personal Computer Association 
National Organization for the Users 

of the IBM PC in Canada 
P.O. Box 251 

Ajax, Ontario 

US 3C3 Canada 
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Personal Computer Club of Toronto 
P.O. Box 266, Station A 
Toronto, Ontario 
MSW 1 B2 Canada 

Regina PC Users Group 
Jeff Sloan 
302·:_2323 Hamilton St. 
Regina, Saskatchew\111 
S4P 3Y5 Canada 
306/522-3201 

Vancouver PC Users Group 
Allan Kelly 
P.O. Box 48297 Bentall 111 
Vancouver, B.C. 
V7X I A I Canada 
604/271-3883 

France 
Mikro-Cerio 
Jean Roch 
134 bis, rue du Vieux 
Pont de Sevres 
Boulogne, France 92100 
609.94.14 

Japan 
Tokyo IBM-PC Users Group 
Takashi Ohtsuka 
2-27-13 Jingumae 
Shibuya-Ku, Tok yo 150 
Japan 
031404-0593 • 

(lr:i Galiitdroia 
call .aoo.:732-2311 ~ . . 

http:609.94.14


IT'S A QUESTION OF 

WEIGHING THE DIFFERENCES 


There's only one main difference: worth. 

Because NewWord, with its built-in Merge Print, 

is entirely compatible with MicroPro's WordStar® 

and MailMerge®-keystroke, command and file 

compatible. You can use an associate's Wordstar 

files without any difficulty. 


NewWord is the most powerful and versatile 
word processor available. Beyond WordStar's 
editing and formatting capabilities, NewWord 
also offers advanced features like unerase 
deleted text, automatically changing ruler lines, 
multiple-line headers and footers, and on-screen 
display of boldfacing and underlining. 

NewWord is demonstrably superior on your 
dot matrix printer, supporting microjustification , 

variable line heights/character widths and other 
useful features . With NewWord, you can switch 
between a daisywheel and dot matrix printer to 
take advantage of both . · 

An easy-to-understand manual makes 
NewWord simple to learn. A Novice version , 
which is available as an option, lets beginners 
use NewWord right away. 

Make a comparison . NewWord is lighter only 
on your checkbook. 

See NewWord at your local dealer today. 

For more information, call: 

800-832-2244 
(In Cal ifornia, call 800-732-2311) 

~ROCKY MOUNTAIN SOFTWARE SYSTEMS 


1280-C NEWELL AVENUE, SUITE 1010 •WALNUT CREEK, CALIFORNIA 94596 • (415) 680-8378 
WordStar and Mail Merge are registered trademarks of MicroPro International. Corp. NewWord and Newstar are trademarks of Newstar Software, Inc. IBM is a registered trademark of ln1erna1ional Business MachineS. Inc. 

·Manufacturer's suggested retail 
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THE INTEGRATED ACCOUNTING SYSTEM 


rnRXI RCCOUnTRnT 

Maxi Accountant - Designed to handle the business needs of tomorrow 

r'Today'', and you don't have to be an accountant to use it. 

Features include: 

Fully integrated modules -thirteen major 
programs contained within Maxi Accoun­
tant interact with one another allowing 
minimal disk handling or runs on any hard 
drive 

Extensive reporting capabilities 

Comprehensive, easy to use documentation 
- including tutorial 

Technical support 

Accounts Payable 

• 	Check writing with automatic posting 
to Vendors and Bank Account 

• 	Enter A/P invoices with automatic 
posting to inventory and purchase 
orders 

• 	Supports partial payments, Aged A/P 
balances, and Earned discounts 

• 	 Monthly Check, Deposit and Petty 
cash register 

• 	Complete Audit Trail 
• 	 Detailed Vendor Activity and Cash Re­

quirements Report 
• 	 Uses same commercially available 

check forms as payroll 
• 	Provides bank statement reconcilia­

tion 

Payroll 

• 	Weekly, Biweekly, Bimonthly, Monthly 
pay periods 

• 	Complete QTR and YTD Pay Journal 
records 

• 	 Handles hourly, salaried and commis­
sion pay 

• 	 Sales commissions by percentage or 
dollar amount 

• 	 Only requires input of hours worked 
• 	 Automatic calculation of regular and 

overtime pay and all deductions 
• 	 941 A Quarterly State Report 
• 	 W-2 Forms printing 
• 	 Federal and all State Tax Tables 
• 	 Personnel information file 
• 	 Uses same commercially available 

check forms as Accounts Payable 
• 	 Comprehensive YTD information 

printed on employee check stub 

Accounts Receivable/ Order Entry 

• 	 Alphabetical and numerical sorting of 
customers 

• 	 500 customers and up to 3000 tran­
sactions per 320k diskette [Unlimited 
number of diskettes allowed) 

• 	 Extensive customer information file 
• 	 Flags Credit limits and overdue 

balances 
• 	 Invoices from sales orders support 

backordering system 
• 	 Invoices for point-of-sale 
• 	 Multiple Price discounts and Sales tax 

rates 
• 	 Sales orders with packing slips 
• 	 Supports partial payments, finance 

charges, aged balances , and state­
ments 

• 	 Supports special sales packages [bill­
of-material] 

• 	 Supplies telephone number and con­
tact name for overdue accounts 

• 	 Detailed transaction Audit trail 
• 	 Customer Activity Report 
• 	 Open Item Balance Forward 
• 	Calculates Sales Commissions for 

payroll module 
• 	 Allows Sales of assets 
• 	 Allows sales of non-inventory services 

General Ledger 

• 	 Chart of accounts 
• 	 Itemized monthly Journal transactions 
• 	 Asset depreciation, Complete G/L 

Reports, Daily Journal, Trial Balance, 
Operating Statement and Balance 
Sheet 

• 	 Supports up to 9 separate Profit 
Centers 

Inventory Control 

• 	 Provides ON LINE information to all 
other modules 

• 	 Purchase orders with review or 
automatic ordering mode 

• 	Complete backordering system included 
• 	 25 items per bill-of-material 
• 	 1500 stock items per 320K diskette 

with automatic advancement to next 
diskette 

• 	Complete Vendor information file 
• 	 Calculates reorder quantities and 

displays lead times 
• 	 Physical inventory using average cost 

method adjustments 
• 	 Reports in inventory module include: 

Complete Inventory Report, Sales 
Analysis, Reorder Report, Purchase 
Order listing, Sales Package listing, 
Summary, and Labels 

Maxi Accountant is designed for MS-DOS 
systems, including IBM PC and XT, Zenith 
Z-100, Victor 9000, Texas Instruments PC, 
Columbia, Compaq, Hyperion, Corona, Eagle 
PC, and Rainbow 100. 

1-800-327-7172 

THE BUSINESS DIVISION 

P.O. 3435 • LONGWOOD, FL 32750 • (305) 862-691 7 

A Subs1d1ar y ol Seo!! Adams . Inc 

Circle 401 on reader service card 
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We're CW Communications/Inc.; the world 's 
largest publisher of computer-related news­
papers and magazines. And wherever you go 
in thecomputer world , you 'II find computer­
involved profess ionals reading-and relying 
on- our publications. Wi th highly trained and 
experienced editorial staffs all over the world , 
our publications give readers the best and most 
up-to-elate information available in this rapidly 
changing industry. 

Around the world: 
We publish, co-publish or provide editorial 

services to the leading computer publications 

in the world, including publica tions in all of 

the following countries: 

Scandinavia-Denmark, Sweden, Finland 

and Norway. 

Western Europe-Germany, United 

Kingdom, France, Italy, Spain, Greece, 

the Netherlands. 

TheMid-East- Kuwait , Saudi Arabia. 

Asia/Africa-People's Republic of China, 


Korea, Japan , Singapore. Southeast Asia . 

South Africa. 

TheSouthern Pacific-Australia. 

Central and South Amer ica- ~l exico. Brazil. 

Argentina. Chile. 


In the United States: 
In the world 's largest computer market. 
we publish a whole series of publica1 ions that 
cover differe111 aspects of tl1e industry. Our 
largest publ ica tion. with more than half-a­
million readers e1·ery week_ is Co111/mlenl'Orld. 
a weekly newspaper aimed primari lv al larger 
computer users. Its companion publications 
include Co111pu!em•orld Q{fice Au/0111alio11. 
Co111pulerworld On Co111111u11icalio11s 
(each published semi-monthly) and aseries 
of Buyer :~ Guides covering all major segments 
of the industry. 

In addition. we publ ish MICRO MARKETll70RL/J 
for dealers. dislributors. retai lers and others 
invo lved in the microcomputer marketpl ace. 
For microcomputer users, we puhlish 

!11(nll7or!cl. tl!icroco111puli11g PC lf!ORW. 
80 ,lfio-o. i11Cide1: Ru11. and Ho! Coco. 

No one in the world publishes morecomputer 
infornrntion for more people in more countries 
than we do. And we·d be happy to give you 
more inform at ion on any of our publica tions. 
Jus1 send a telex to our U.S. offices . attention 
CW lnterna1ional Marketing Services. (telex 
#95-ll'i3) or write us at the address below. 

CW COMMUNICATIONS/INC. 

309 



Continental Software 
The Home Accoun tant . $ 89(SOFTWARE) 1st Class Ma;I . 79 
Property Management . 309 

CTekAccupipe Corp. 
PC Colcularor . .. . . .. .. s 29Creative Graphics ..... $ 112 Prag. PC Calculator . 49 

Alpha Software Prag . PC Calcula tor/ 
Doto Bose Manager II . 179 F;n. Mod. .. ... . . .. . 55 
Moiling List. 72 Decision Resources 
Executive Package. 105 Chor tmoster . .. . s 289 
Type Face:> 79 Digital Research 
Question . 35 

Concurrent (PIM 86 . .. $ 225Apple - IBM Connection 189 
CPIM-86 . 39 
Cobol 86 . 499 Ashton-Tate Pascal MT + 86 

Reference Encyclopedia ~ 55 CP/ M (w/SPP). 375 
Pascal MT+ (PC DOS) .s 385 

Bible Research SPP 86 . 130 

Systems C Bas;c B6 . . . . 135 
C language/ compiler. 260 
DR Logo 109

BPI PL/1 -86 499 
Personal Accounting . .. s 139 Others . .. .. s Call 

The Word (KJV) . . .. $ 145 

d-BASE II CORNER 
Ashton-Tate 
d-Base 11 • • Call 
Bottom Line Strategist .... • ..... , •. 259 
FPL 410 
Friday . . ..... ... .. . 189 

Human Soft 
d · Base Plus ... .. ...... . . . 	 90 


Fox & Geller 
Qud Code .... ......... .. 	 175 

D Ut i! . . ..... . . .. ....... . . ...... . . . ..•. 
 58 

Software Banc 
d -Base II User's Gu;de , 

w l d ·Bose 11 Purcha se 15 
w lo d · Bose II Purcho::.e. 20 

Anderson-Bell 
Abs lo t . 349 

Tylog Systems 
d -Bose Window. 159 
d · Base Door . . . . . . . . . . . .. . . , .. Co ll 
'All above ovoi loble on PC-DOS 

Cdex 	 Dow Jones 

STAR SOFTWARE SYSTEMS 

ACCOUNTING PARTNER 


Easy ta use menu-driven programs for the 
beginner that can be linked wi th a sophisticated 
system as needed. 

Your "Portner" includes: general ledger, ac ­
counts receivable, accounts payable and pay­
roll. Also included for a nomina l fee is an "800" 
number for access to the Star Question Center 
Back-Up Support Unit. 

FYI 
Superfile . .. .... . s 139 
FYI 3000 2B7 

Graphic Software 
Super Chortmon II . . ... $ 299 
Super Charlmon IV . 19? 
Both . . . 350 

Harvard Associates 

Training Program for Visicalc , Marker Analyzer ...... S 245 
Wordstar, SuperColc 2, Market Manager . 219 Mark of the Unicorn 
EasyWri te r II Seri es Final Word (WP) . 199 
Each . . . S 52 Eagle Software Metasoft

Monog1ng Your Business With Money Decisions . 129 
BenchMark Word Pro .. S Calll otus 1-2 -3, Multiplan, Eco-Soft 	 BenchMark Mo;! L;s t ... $ Call V1srcalc . Super(alc 2 

Microstot. .. .. S Coll 

PC logo.... .. .. .. .. S 165 

Harvard Software 
Project Mgr. . . $ Coll 

Hayes 
Sma rtcom II . $ 99 

Heritage 
Smartkey II . . . . . ... S 75 

Howard Software 
Toxpreparer '84 . . . .. .. S Coll 

Information Unlimited 
Eosywnter II Sys tem ... . S Coll 
Easy Speller . . . ..... $ Call 
Easy F;ler . . ... . .. .. .. $ Call 
Accounting Module .. .. $ Coll 

Innovative Software 
T.l.M. IV. . .. . .. . $ Call 
Fast Graphs . . . $ Call 
Fast Facts .. .... . . ... . $ Call 

Lexisoft 
Spell boo1de' . .. . ..... $ 239 

Lifetree Software 
Volkswriler Deluxe . . . . S 179 
Vo lkswri ler lnt"I 175 

Micro Pro 
WardStar . . ...... S Call 
lnfos tor ..... . .. . ..... S Cal l 
Pok (WS/ MM/SS/Index) S Call 

Microsoft 
Mul isp/ MuSt or. 155 
MuMolh/ MuSimp. 179 
Business Bmic 

Comp;l cr MS/ DOS . 389 
MS/ DOS Pascal 

Compiler. 249 
C Comp;ler MS/DOS . 329 
Basic Compiler 

MS/ DOS. 249 
Mult;plan MS/DOS . 165 

Microstuf 
Cross Ta lk .. .. . .. ... . . S 109 


Multisoft Corp. 
Stretchcalc 2.0 . . . $ I 09 

Open Systems 
Accoun t;ng Pkgs. . .... $ Call 

Pearlsoft 
Personal Peorl Acct'g 

(Gl , AP. AR, P, INV) . $ 650 

PC Software 
PC Crayon ... $ 36 
Create -a -base 60 

Peter Norton 
Utilities. .. ...... $ 55 

PBL Corp. 
The Pe rsonal Investo r 

(128K) . .. S 139 

Professional Software 
WordPro PC w/ Boss .. S Co ll 

Satellite Software 
Pe<sanal Ward Perfec t $ 129 
P-Edit . . 75 
SSI Fourth 

(w/source code) . 75 

Softcraft 
Foney Fonts . .. $ 150 

Software Arts 
TK! Solver ............ $ 199 


Software Publishing 
PFS, Report . ... . . S -79 
PFS, F;le. 89 
PFS, Graph . 89 
PFS, Wri te . 89 

Softword Systems Inc. 
Mult;mate (WP) . . ... S Call 

• 	 PeachText 5000 Personal Produc tiv ity System. 
Includes: PeachText W ord Processor, Random 
House Elec tronic Thesaurus, Spe ll ing Proofreade r, 
PeochColc Electronic Spreadsheet and List Manager. 
All of the above for only .. .. .. .. .. .. .. .. .. .. . S 215 

• 	 PeochPak 4 {General ledger, Accounts Rec e ivable, 
Accounts Payable) does not suppo rt ha rd disk 215 

• 	 G eneral Ledger 
Accoun ts Payable 
Accounts Receivable Series 8 
Soles Invoicing 
Inventory Control (each) 389 

Peachtree Graphic Language 259 
Peachtree Business Graphics System 

Series, Each 52 	 MOBS North American Sorcimd-Bose 11 Training Prag . 52 	 Knowledge Man . . . . .. S 289Emerging 	 Answer Supercalc 11 .. . ........ S 159 
IBM PC DOS 2.0 Technologies Micro 	 (Da ta base Prag .) ... . $ 159 Supercalc Ill .......... S 249 
Training . 52 
Ed;x (ed; tor) . . .. s 139 Decision Systems Memory Shift . 79 Spell Guard . 129 

Central Point Word1x (formaller) . 139 Merge Cale ..... .... .. $ 99 Northwest Analytical Super Writer 169 
Copy II PC ... s 34 Both (above) . 265 l oad Cale. 85 Stat Pak.. . . . . S 365 

Docucolc . 85 SupersoftCompuview Financier Inc. 	 Oasis C Comp; ler - 8086 .... S 350Ved;t 8086 (PI M B6 .. . s 160 Financier II . . . . . ...... $ 119 Microfocus The Word Plus . . . . . S 103 ~mEd t 180Vedot MS -DOS . 130 Tax Sene s . 99 Cobol Leve1 II . .. .. s1.250 Punc & Style . 90 D;sk Ed;t 75 
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Basic Compiler . 225 
Fortran IV PCIDOS 

or BOB6 . 299 
BOB7 Support . 40 
Diognostics II . B9 
Personal Doto Bose. 99 
Scratch Pod 1B7 

Systems Plus 
l ondlord (p rop mgmt) .s 375 
Runtime Bosic 

(req"d for obove) . 45 

Visicorp 
VisiColc. ..s 165 

LNW 
Busboord 64K. .. .... .s 2B9 
Asynch Module. 67 
Para llel Module . 42 
Clock Module . 5B 

Co-Processor Module . 196 
Floppy 110 Mod ule. 48 
Aulo·onswer, Autodial 

300 bd Modem 
Module 11 9 

16 Channel 
Analog Module . 92 

DISPLAY CARDS CORNER 
Hercules Graph ics Boa rd ... ............ . $ 359 
Orchid Monochrome G raphics Adopter .. 360 
Plantronics Colorpl us . . . . .. . . 389 
USI Display Card (color/ monoc hro me). S Coll 
Amdek MAI Cord S Coll 
Teemer Gra phi c Moster ...... . ..... _. ..... .. . S Coll 
Ouodram O uadcolor I ..... ..•... ...••. $ Coll 
Quadram O uodcolor II .... ...•... S Coll 

NEC JC -1216 RGB .. . 435 
Toxon 12" Amber 

fv\onitor 142 

Texan 12" Green 132 
Texan 12"" Low RGB 323 
Texan 12"" Ho gh RG8 . 459 
Texan RGB Coble 

for PC 17 

( DISKETTES ) 


JM 5·· DS DD Bo, . .. . S 40 
Maxell s-· DS DD 

MD2 Bo, . 40 
Verbatim 5·· DS DD 

Bo• . 35 
Ultra Magnetic y · 

DS. DD. Bonus Bo, 
(12 d iskettes). 35 

(3 Boxe1 Minimum) 

VisiSchedule 194 
VisiWord . 249 
Business Fore-

costing Models .. 75 

Wang/Aspen 
Grommotik .. .... ..... S 60 
Proofreader . 42 

Womer Enterprises 
Genieology (genealogy) S 299 

Woolf 
Software Systems 
Move Ir (PC to CP/ M 

and PC to PC) .... .. S 109 

and many more. 

( GAMES ) 
Automated Stimulation, 

Armonk , Avalon Hill, 

Blue Chip, Brode rbund. 

Dato Most , lnfocom , 

On l ine. Spinnaker 

Software, Sierra/ On-Line. 

Sublogic , ere. . 


( BOARDS ) 

AST Research 
ComboPlus 64K Clock/ 

Calendar, Seriol & 
Par.al/e l, l/F, E•pond ­
oble, to 256K ..... ... $ 279 

MegoPl us 64K , Clock/ 
Calendar, Seria l Port , 
Expandable lo 512K 
w/Megopok 269 

Extra ports available 
for Megoplus a nd 110 
Plus II includes Gome, 
Parallel & Serial . 40 

Megopok 256K upgrade 
for Megoplus . . . .. $ Co ll 

110 Plus II Clock/ 
Colendor and 
Seria l Port 115 

Please: 

Maynard Electronics 
Floppy Drive Controller S · 155 
Floppy Drive Controller 

w/ Po rolle l Port . 209 
w/Seriol Port. 219 

Sondstor Memory Cord 
- 3 modules cop. 194 

Sondstor Multifunct ion 
Cord - 6 modules cop. 93 

Sondstor Modules . .. $ Coll 

Quadram 
Ouodboord 64K , 

Clock/Calendar, 
Serial & Parallel 
Po rr s. Soft wa re . ... . . S 279 

Mic rofozer Stock Pnnter 
Buffer (e>p. Ito 512K ) 

• Porollel/ Porollel BK . 132 
• Poro//el/ Po ro ll e l 64K 188 
• Serial/Parallel BK . 170 
• Serial/Serial BK . . 170 
Ouodlink 64K Memory, 

Gome port allows 
Apple Software to 
run on IBM/PC . . .. S Coll 

Teemer Producrs ... S Coll 

Xedex/Microlog 
Baby Blue .......... .. S 425 


Tall Tree 
512K JRAM Me m Boord S 699 

(MONITORS) 

Amdek Video 300A 
Amber .. .. ......... $ 149 

Amdek RGB Color 11+ 445 
NEC 12" Hi-Res Green. 169 
Sanyo 12" 

Hi-Res Green . 199 
USI Hi-Res 12"" Amber 159 

NEC JB -1260 Green. 119 
PGS RGB Color ... . .. S Coll 

.,_ Wisconsin residents add 5% for sa les tax . 

.,_ Add $3.50 for shipping per software and light 
items. For multiple and other items, col l. 

.,_ Foreign - add 15% handling & shipping for 
prepayment. (lnt 'I money order.) 


.,_ Pnces ore sub1ect to change without notice 


.,_ All items sub1ect to avadobd1ty. 


Store prices are strictly retail. 

ORYX SYSTEMS, INC. 
CRAFTSMEN OF THE NEW TECHNOLOGY 

425 First Street 
P.O. Box 1961 
Wausau, WI 54401 

SONY 
Profeel 12" . . S Coll 
Profeel 19" . . . $ Coll 
Profeel 25" .... $ Coll 

Panasonic 
CT160 - Colcr. . S Coll 

( MODEMS ) 
Hayes Smo rtmodem 

300 . .. s 205 

Hayes Smortmodem 


1200 495 

Haye• Chronogra ph . 189 

Novotion 


212 Auto·Col 565 

US Robotics Auto-Dial 


(full auto 300/ 1200) . 459 

US Robotics Auto -l ink 

(ouro-onswer 3'.l0/1200) 41 0 


US Robotics Password. 379 


(DISK DRIVES) 

Tandon TM-55-2 . . .... S 255 
Tandon TM-100-2 239 
Dovong DS l-501 Hord S Coll 
Davong DSl-512 Hord S Coll 
Davong DSl-519 Hc•d S Coll 
Corona S MB Hord 

w/ Conrroller ... 1,395 
Corona 10 MB Hord 

w/ Contro ller . 1.795 
CDC 1800 . 749 
Corvus . ....... s Coll 
Tall Grau . .. s Coll 

We welcome: 

( PRINTERS ) 

Anadex ... S Coll 
C. ltoh Storwr iter ..... S1, 149 
C. ltoh Prowriter 8510 . S Coll 
C. ltoh Prowroler 1550 . 689 

NEC 3550 . . ....... S Coll 

NEC 8023A . ..... s 475 
NEC 2031 S Co ll 
Okidata 

Micro lone 82A .. ..... S Coll 
Microlone 83A . . .. . S Co ll 
Microlone 92 ........ S Co ll 


IDS/ Data Products 
Prosm BO (w/4 options) 1,399 

IDS/Data Products 
Prism 132 (w/4 o pri ons) 1.547 

IDS/Data Products 
M1 cr0Prism . . . . 399 

Siemens 
Ink Je t Printers ...... S Co ll 

Silver Reed 
Da isy Wheel . . S Co ll 

Star Micronics 
Gemuu lOX .. . 3 19 

Star Micronics 
Gem1n1 lSX . . S Coll 

GE Pnnl ers . . .. s Co ll 

Epson FX-80 . 599 
Tronstar T-130-P . 699 
Transtar T-3 15P Color . 519 
Transtor T120P 475 
Monnesmonn Tally 

MT 180L . . S Coll 
MT 160L . 595 
Spiro I ... ... ... ...... S Co ll 

. . . and much more. 

( PLOTTERS ) 

Amdek X-Y Pl o tter . . . . S 649 
Enter PlOO Sweet P . . $ Coll 
Panasonic D:gi tol 

Plo tter ..... . S Coll 
Strobe MlOO Plotter 

(RS 232) . 499 

( MISC. ) 
Koala Technologies 

G rophoc Tablet 
w/Softwore ....... . . S 95 

Chalk Board 
Powerpod . 85 

Street Echo 
Speech Synthesizer .. S 179 

Chalk Board 
Storfer Kit . . 39 

Symtec Loghr Pen . 140 
TG Joyslo ck . 49 
Kraft Joyst ic k . . 45 
VersaWriter Tobler . 735 
Keytronic 

WP Ke yboard 709 
Mouse Systems 

Mouse System I 
PC Mouse . 229 

Mrcrosoft - Mul ti·Tool 
Mouse w/ Word . 350 

Flip 'n' File 5 ' ;· 21 
Alpha-Delta "MACC 

surge protector 69 
Seattle Computer 

8087 Pockoge. . .. S 299 

A variety of complete PC compatible systemsore 
ovoilable at Oryx. For assistance in determining 
your needs, use our technical line~ We wi ll be 
happy to provide full support: 

Columbia Corona 
Hyperion Televideo 

.,_ COD (Add $2.00 per sh ipment. Cash or certified check required .) 


.,_ Visa , MasterCharge & Americon Express . (Add 4%.) 


.,_ Checks. (Allow 1-2 weeks for clearing.) 
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0 

Maste~Rc 

Theater! 


Announcing 
an exciting new 
3 0-minute weekly 
television series 
coming soon ... 

"Windowon 

PC World" 


Presenting an inside look at the world of the IBM Personal CotrJ.puter 
and compatibles-latest applications, 
software, hardware, hands-on reviews, 
and much more ... 

Brought to your home by PC World magazine and Chesney Communications. 

Hosted by Robert Chesney ("Window on Wall Street") and David Bunnell of 
PC World magazine. 

Watch for our first episode, "Inside PC World," which will take you behind 
the scenes at PC World magazine and 
the entire personal computer industry. 

To be aired in San Francisco, KSTS-TV, 	 Channel 48; Los Angeles, KDOC-TV, 
Channel 56; ~nd Denver, KBDI-TV, 
Channel 12. In New York, the show will- air 
on September 18, WYNE-TV, Channel 25. 

For further details conta_ct: Window on PC World 
555 De Haro Street, San Francisco, CA 94107 
415/861-3861 
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••••••••••••••••• 

Introducing 1.8.Magazette. 

Our Magazine On Diskette 
Increases The Value And Usefulness 
Of Your IBM Personal Computer By Building Your Program Library. 

• .Magazette is a new form of ~communication that is an =---=·Y-c_____~~~------""'L!.ir 
exciting. entertaining way to 
sharpen your skills. increase the 
usefulness of your PC. and build 
your program library. 

Each issue contains an assort- 1-- ' 
ment of detailed step-through ~ --- -:o 7 

tutorials. programs. utilities. hints. .,,. " k .· 
reader contributed material. even - . / /!/~
music and games. Always included · , ,;~ -£-.­
is a major program. a demonstration ., ~~ 


version of commercially available · ~·s- --~ 


so~-ware. or freeware. 

Our monthly diskette provides current hands-on experience 

and a dependable means of program and information exchange. 
Current issues of l.B.Magazette are available at your local computer 

store. To become a contributing user. order an initial $15 disk. with 2-way 
mailer. Then subsequent issues are only $10 with return of the diskette. 

Mark issues desired and send your check for total purchase to: 	 l.B. Magazette 

I 306 Petroleum Tower 

Shreveport. La. 7110 I 


REQUIRED IBM-PC-64K & ONE DRI VE OR IBM XT 	 (318) 222-8088 

0 CONTRIBUTING USER 	 $15 
0 SEMI-ANNUAL (6 issues) __________________ $80 
0 ANNUAL (12 issues) ___________________ $150 
D FOREIGN : only annual subscriptions (add $35 for airmail) $160 
BACK ISSUES 

1982 D VOL. 1.1 First edition - games (TOOTER and HI-LO). demo of VOLKSWRITER (word processor) 

D 
·PHONE CHECK (long distance number verifier). ARITHA (a mathdriller). and more __ 

VOL. 1.2 Part 1interactive sort tutorial. an interactive demo of ANSWER (data base manager) 
N.A. 

·game: SIMON· game: CAPTURE· display utilities. music. diskette hints. and more __ $15 
0 VOL. 1.3 Part 2of the sort series· ALGEBRAIC GRAPHIC DISPLAY. QUIZMAKER. QUIZGIVER 

·MORE UTILITIES·A USA MAP.complete PC-FILE program.music: Auld Lang Syne __ $15 
1983 D VOL. 2.1 Part 3of the sort series. demo: D-Base II· GUM UPS (set of utility programs). simulation 

game of LIFE· user contributed programs. song: Anitra's Dance. more $15 
D VOL. 2.2 Part 4of sort series: Shellsort. demo: Stock Portfolio Reporter. BLACKJACK. Graphics 

demo. PC/PAD (Word processing spreadsheet). utilities. music . hints. and more $15 
D VOL. 2.3 Part 5of sort series: Disk Sorting Methods. HELP utility. START-UP utility. games. music 

·hints· tutorial on SEARCHING TECHNIQUES. statistical program. plus more $15 
D VOL. 2.4 Part 6sorting: DISK FILES (interactive tutorial)· MAILIST program .HASHING (interactive) 

.function key utility.full screened.ETCH game.poems. BAS.more $15 
D VOL. 2.5 Part 7: Sorting on disk (tutorial)·demo: VOLKSWRITER DELUXE.graphics (display, save, 

retrieve)· action game. TIC-TAC-TOE. utilities.special hints· more $15 
1984 D VOL. 3.1 Part 8Sorting: Mergesorting diskfiles·HANGMAN°demo: NEXT STEP·horse-race handi· 

capper ·flowcharting tutorial· printer utility ~alarm clock. sound generator. more $15 
D VOL. 3.2 Demo of MAINSTREET FILER. personal event calendar ·interactive ABACUS .plotting 

with the printer .QNESHOT arcade game .pseudo codes .more $15 

NAME 

ADDRESS 

CITY 	 STATE ZIP 
IB\1b ·\11-:·\Dl .\l·\Kr\ 0 1 1\11 ~\ \110 \ ·\ ! HU:-)1,\tS'i \l·\dU\l :-..1..l)Kf\.ll.;.\llLl\ 

DEALER INQUIRIES WELCOME. 
User contributed software or freeware should be submined on disk. 

http:1..l)Kf\.ll
http:Y-c_____~~~------""'L!.ir




COHERENT™ IS SUPERIOR TO UNIX* 

AND IT'S AVAILABLE TODAY 


ON THE IBM PC. 


Mark Williams Company hasn't just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX­
·compatible, UNIX software wiU run on the PC under 

COHERENT. 


The software system includes a C-compiler and over 100 utili­
ties, all for $500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It's available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614 

312/ 4 72-6659 


Mark 
Williams 

• Company 

COHERENT is a tradema rk of Mark Willi ams Compa ny. 
•UN I X is as tradema rk o f Bell Laboratories. 
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PREMIER 

FORUM 

EUROPEEN 

CONFERENCES/EXPOSITION 


IBMPC 


28/29/30 MARS 1984 

HOTEL P.L.M. ST-JACQUES 


PARIS-FRANCE 


( CAPRICORNE ORGANISATION ) 

TOUR MONTPARNASSE 33, AVENUE DU MAINE BP 102-75755 PARIS CEDEX 15 

TELEPHONE : ( 1 l 538.72.68 - TELEX : COGETOM 250850 F 
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World Events 

A calendar of regional, national, and international events 

Edited by Eric Brown 

World Events li sts computer-related 
conferences, conventions, workshops, 
camps, symposiu111s, trade fairs, and 
shows. If you know of an upcoming 
event, we'd like to hea r about it. 

March 14 to May 10 

Chips and Changes 

Exploratorium 


·San Francisco 
An exhibition of computer chip tech­

nology focusing on the social i111 ­
pact of microelectronics. The 
exhibition will also show at eight 
museums around the country. 

Exploratorium 
3601 Lyon St. 
San Francisco, CA 94123 
415/563-7337 

March 19-22 
1984 Federal O ffice Systems Expo 
Washington Convention Center 
Washington, D.C. 
An exposition and conference foc us­

ing on both govern 111ent and co111­
mercial office syste111s integ ration. 
This yea r's theme is "Office Sys­
tems Integration-Today's Rea l­
ities, Tomorrow's Prospects." 

National Trade Product ions, Inc. 
9418 Annapolis Rd. 
Lanham, MD 20706 
800/638-8510, 301/459-8383 

March 23-25 
Ninth West Coast Compute r Faire 
Brooks Hall , Civic Audi torium, and 

Trade Show Center 
San Francisco 
A co111puter exposition foc using on 

microcomputer software, hard­
wa re, and peripherals fo r home 
and business use. 

Computer Faire, Inc. 
570 Price Ave. 
Redwood City, CA 94063 
41 5/364-4294 

March 27-29 
Seventh Annual South west Computer 

Con fc rcn cc 
Myriad Convemion Crn ter 
Ok lahoma Cin · 
A business and industr y ex hibition 

and conference for managemellt 
and technica l personnel. More 
than 10,000 attL'lldees arc cx pccred 
to visit 250 booths. The shov\' fea­
tures 50 sc min ~ir prescmations. 

E. Z. M illion 
swcc 
P.O. Box 950 
Norman, OK 73070 
405/329-3660 

March 29-30 
Personal Computers in the Clinical 

Laboratory 
Duke Universit y Med ica l Center 
Durham, North Carolina 
A conference on using personal com­

puters in the clinical labora tory. 
Medica l Technology Program 
Duke Medical Cemer 
P. O. Box 2929 
Durham, NC 277 10 
919/684-6015 

April 19 
Ca lifornia Computer Show 
Hyatt Hotel 
Palo Alto, Cali fornia 
A display by 65 exhibitors of the 

latest advances in the computer in­
dustry fo r OEMs and sophisticated 
users. 

Norm DeNardi Enterprises 
289 S. San Antonio Rd . # 204 
Los Altos, CA 94022 
415/941-8440 

April 26-29 
Third Annual New York Computer 

Show 
Nassau Coliseum 
Long Island, New Yo rk 
A general computer show featuring 

hardware and software. 
Northeast Expositions 
822 Boylston St. 
Chestnut Hill , M A 02167 
800/343-2222, 617/739-2000 

May 3-6 
The Mid-West Apple/IBM PC Expo 
Rosemont Exposition Center 
Chicago 
A trade and end-user exhibition fea­

turing IBM PC and Apple comput­
ers and compatibles (formerl y 
Applefest and PC'83 ). 

Northeast Expositions 
822 Boylston St. 
Chestnut Hill, MA 02'167 
800/343-2222, 617/739-2000 

(cunt i1111c:; ) 
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COLUMBIA MPC DESKTOP $CALL 
COLUMBIA VP PORTABLE $BEST PRICE 
CORONA COMPUTER SYSTEMS $AVE 
EAGLE COMPUTER $CALL 

---- PRINTERS---­
EPSON RX-80 $AVE 
EPSON RX-SOFT $389 .95 
EPSON FX-80 $525.00 
EPSON FX-100 $679 .95 
OKI DATA 92 $429 .00 
OKI DATA 93 $739 .00 
PROWRITER I $339 .00 
STAR MICRONICS 

GEMINI 10X $269 .95 
GEMINI 15X $399 .95 
DELTA 10 489.00 
POWERTYPE $CALL 
RADI XSERIES $CALL 

- LETTER QUALITY PRINTERS ­
DAISYWRITER 2000 w/48K BUFFER $489 .95 
NEC 2000 SERIES $CALL 
TOSHIBA 1350 $BEST PRICE 
---- MONITORS---­
AMDEK 300G 
AMO EK 300A 
AMDEK COLOR I 

$129 .00 
$149.00 
$299 .00 

PLUS 
PRINCETON COLOR 

GRAPHICS HX -12 $479 .00 

MODEMS 
HAYES 300 
HAYES 1200 
HAYES 1200B 

$195 .00 
$469 00 
$435 00 

DISKETTES 
ELEPHANT OS/DD 
VERBATIM OS/DD 

$24 .95 
$34 .95 

WRITE FOR FREE CATALOG 

NATIONAL ORDER DESK 

1-800-341-1950 EXT 88 


IN NY 1-800-942-1935 EXT 88 

ORDER STATUS (203) 777-2284 


TEAM COMPUTER PRODUCTS 

109 CHURCH ST. SUITE 303-4 


NEW HAVEN, CT 06510 
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World Events 


May 6-9 
Comunicaciones Expo '84 
Curtis Di xon Hall 
Tampa, Flo rida 
An exhibition and conference on tele­

communications and data commu­
nications, with a foc us on the 
Latin Ameri can and Ca ribbean 
marketplace. Conference topics in­
clude loca l area netwo rks, manage­
ment and computers, rural 
telecommunications, and mo bi le 
communications. 

LATCOM , Inc. 
Mitch Hall Associates 
P.O. Box 860 
Westwood, MA 02090 
6 17/329-8090 

M ay 10-12 
Softwest '84 
Regency Hotel and Conference 

Center 
Denve r 
An exposition, a conference, and ed­

ucatio nal seminars on IBM PCs 
and Apple computers. The exposi­
tion will include software, periph­
erals, and compatibles. 

The Colorado Conference Group 
3312 Cripple Creek, Ste. C 
Bo ulder, CO 80303 
303/499-1034 

May 22-25 
COMDEX/Spring 
World Congress Center and Apparel 

M art 
Atl anta 
A co mputer trade show with empha­

sis on small computers, periph­
era ls, and so ftware. 

The Interface Group 
300 First Ave. 
Needham, MA 02194 
6171449-6600 

May 22-26 
MicroExpo '84 
Palais des Congres (C.l.P. ) 
Paris 
Europe's oldest and largest micro­

computer show, now in its ninth 
yea r. Floor ~pace has been do ubled 
since last year, and over 35,000 at­
tendees are expected. 

Diane Brock 
Sybex 
2344 Si x th St. 
Berkeley, CA 94710 
415/848-8233 
Telex : 336311 

(w11ti1111es) 
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You still don't need to get your hands dirty to turn your 
PC into an intelligent workstation. Thousands of users 
agree that Coefficient's VfERM ;M the original DEC Vfl00­
Vf52 emulation software for the IBM PC, is the best way 
to link PC's with minis and mainframes. 

But now VfERM is smarter than ever with these new 
features : 

• 132 column display capability on the IBM mono­
chrome monitor using the optional SuperVision™ board. 

• XMODEM error-correcting file transfer capability for 
data exchanges with other micros, data services and 
computer bulletin boards. 

• Coefficient's own VfRANS file transfer protocol with 
selectable CRC or checksum error-correction. Com­
plete sample host-side software supplied in several 
languages on the VfERM diskette. VfRANS protocol is 
thoroughly documented in the VfERM user 's manual. 

I I I f I I I I I I I I I I I I I 


• Enhanced ASCII file transfer with a wide variety of 
options that allow transfers with most host systems 
using only standard host utilities. 

• Unique terminate-and-stay-resident feature allows 
easy switching between DOS and VfERM. 

• Full-featured autodialing and automatic log-in 
capability. 

• On-line help and easy reference card. 


Plus m any other new features , in addition to the original 

VfERM 's full-throughput to 9600 baud, printer support, 

on-line setup mode, multiple setup files, and soft func­

tion keys. Emulates VflOO, Vf52, VflOl and Vfl02 

terminals. Written entirely in assembler for maximum 

efficiency Call today Our software mechanics are 

standing by 


SuperVision is a trademark of California Systems, Inc. 
VfERM is a trademark of Coefficient Systems Corp. 

Coefficient Systems Corporation (212) 777-6707 611 Broadway; New York, N.Y 10012 
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Gotagreatnewprogram 

upyoursleeve? 


If you write programs, we need each other. See your name up in bytes. 
We know that some great software is being developed between Every program needs professional documentation, packaging, 
the hours of midnight and 6:00 AM, in the silence of America's distribution, and promotion. That's our job. We'll transform 
homes. If you're one of those disk-driven writers, buttoning up your program into a polished, and successful software package. 
by day and hunkering down by night, take heart. Fame and 1/0 WARE is part of the team of computer experts 
fortune could be right around the corner. publishing the leading computer magazines in the, . w'11 t country. Which means your program will have 
You II hear.from us m 30 days. . . e pu a access to major national advertising, direct 
110 WARE is lookmg for m~ovative program mail , and hundreds of retail outlets across 
for the home .and small .busmess markets: the country.had • 
word processmg, graphic arts, fmance, cas 't ranee 1n 
planning, home budgeting, "how-to" , etc. . V 1 So hit us with your best shot-today. 
Programs that will run on the Commodore Because we're putting together a veryl\J 
64 (Disk or Tape); IBM PC and PC Jr. (Disk); strong line of software. Fast. And there's a'7iOUrpoc e'" 

Apple II (Disk); TRS-80 I, Ill , IV (Disk), J · :l, good chance you could be a part of the 
and Color Computer (Disk or Tape). team. Just call Tom Culhty at our soft -
You'll receive our decision in 30 days. ware hotline, 603/924-9897, and let us 
If you have what we're looking for know what you have up your sleeve. 
we'll immediately send you an 
advance of at least $250. 

And that's just the beginning. 

110 WARE can give you the kind of 
 1/0 WARE INC.~ Peterborough , NH 03458 
dreaming of. 
exposure (and royalties) you've been 

ware Attention: Tom Cullity 

The 110 WARE Professionals: 

Duane Manseau, Jim Eastman, Tom Cullity 


"We're looking for great new software." 
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routines in the Norton Utilities. 

\ 
Recover from damaged diskettes 

\ 

/ 

educati onal snooping tools 

* 
* 
* 

World Events 


June 5-9 
Rochester FORTH Applications 

Conference 
University of Rochester 
Rochester, New York 
An international conference on the 

FORTH programming language 
that is aimed at both experienced 
users and novices. 

Institute fo r Applied FORTH 
Research, Inc. 

70 Elmwood Ave. 
Rochester, N Y 14611 
716/235-0168 

June 13-15 
IBM World Expo 
McCormick Place West Circle 526 on reader service card 

Chicago 
An exposition and conferences on 

IBM PC hardware, software, and 
compatibl es . 

IBM PC World Exposition 
Mitch Hall Assoc iates 
P.O. Box 860 
Westwood, MA 02090 
617/329-7466 

June 13-15 
N ECC '84 
Dayton Convention Center 
Dayton, Ohio 
The National Educational Comput­

ing Confe rence . Panels, tutorials, 
demonstrations, and exhibits on 
the use of computers in education. 

Computer Science Department 
University of Dayton 
Day ton , OH 45469 
513/229-3831 

(co ntinues) 

PC World 

WORRIED? SNOOPY? 

Your data is in danger Explore your disks 
without the powerful file recovery and learn the mysteries of disk 

data with the Norton Utilities. 

Protect your data Explore your disks 
with the essential file wi th the powerfu l and 

recovery rou ti nes 

* 	 Recover erased files map disk formats 
* 	 Browse through all files 
* Recover scrambled data 	 Exp lore and patch all disks 

Dozens 
of extra functions 

included in ihe 
Norton Utilities 

* 	 Disk labeling 
* 	 Screen control 
• 	 Sound, timing, file 

printing and more' 

You can't afford
" Nothing short of superb! " " An industry standard! " 

- PC Age to be without them! - N Y PC Users Group 

-- · . PHONE ORDERS 1- 1 
:•• (213) 399·3948 VISA 

The Norton Utilities Power Tools for the IBM/PC 
Available from Computerland, other dealers and directly from me for $80: 
Peter Norton 2210 Wilshire Blvd., # 186A, Santa Monica, CA 90403 

Circle 127 on reader service card 
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Works on ALL 
models of IBM 

Works with ALL 
versions of DOS 

TOP 30 

SOFTALK 


POPULARITY 

WINNER! 




Circle 577 on reader service card 

Don't miss 

our annual 


now.'. 

See page 280 
for details. 

World Events 


June 14-17 
International Computer Show 
Cologne, West Germany 
A computer show featuring personal 

computers for business and home 
use. 

Messe- und Ausstellungs­
Ges.111.b.H.Koln 

Messeplatz 
Postfach 210760 
D-5000 Koln 21 (Deutz) 
Telephone: (0221) 821-1 
Telex: 8873426 muad 

June 26-28 
PCExpo 
New York Coliseum 
A trade show dedicated to the IBM 

PC and compatibles. Exhibitors are 
manufacturers, original software 
producers, and principal service 
vendors. Attendees include third­
party resellers, consultants, deal­
ers, corporate volume buyers, and 
MIS and EDP managers. Daily 
seminars will be offered. 

PCExpo 
333 Sylvan Ave. 
Englewood Cliffs, NJ 07632 
201/569-8542 

Are you sponsoring an event for 
the computing community? Please 
let us know. Send details as far in 
advance as possible to World 
Events, PC World, 555 De Haro 
St., San Francisco, CA 94107, 
CompuServe 74055,412, Source 
STE908 . ~ 

-~~---"-~·-~-·--~--..~~~~. ~~---~-
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For y:our IBM/PC 

mbp COBOL can be summed up 
in one word: fas t. 

Because it generates native 
machine language object code, the 
mbp COBOL Compiler executes 
IBM/PC* programs at least 4 times 
faster (see chart). Fast also describes our new SOR'I; which can sort four­
thousand 128-byte records in less than 30 seconds. A ca llable subroutine or 

stand-alone, 9 SORT 
control fields can be 
specified. And our new 
CHAIN is both fast and 
secure, conveniently 
transferring control from 

GIBSON MIX Benchmark Results 

Calculated S-Profile 


( Representcttive COBOL state,menl mix) 
Execution time ratio 

mbp Level II** R-M *** Microsoft**** 
COBOL COBOL COBOL COBOL 

LOO 4.08 5.98 6.18 

one program to another, passing 255 parameters. Plus, new 
extensions to ACCEPT & DISPLAY verbs give better, faster 
interactive programming. 

The ~··•••••••••••••••••••••••••128K system wi th hard disk n: quirc:d . " I B1\-VPC is an IBM Ti\1 : ••Lc:vc:J 11 

is a Micro Foc us TM : •••A nyan-McF:trland TM ; •• • •A f\·ticrosoft TM. complete mbp Software & Syste m s :
w 

COBOL. ® Technology, Inc. : 

An Interactive Symbolic Debug Package 7700 Edgewater Drive, Suire 360 , Oakland, CA 94621 : 
included standard; Multi-Keyed I AM Structure; Phone 4151632-1555 : 

listing options allow source & object code, map Please send complete mbp COBOL information to: 
& cross-reference checking; GSA Certification 

NAM E-----------------­to ANSI '74 Level II ; mbp has it all. 
It's no surprise companies like Bechtel, COMPAN) ·----------------- . 

Chase, Citicorp, Connecticut Mutual, and .• ADDRESS ________________ _ 

Sikorsky choose mbp COBOL; make it your 
CllY i STATE/ZI P _______________choice, too. mbp is available at Vanpak Soft­

mbpCOBOL: •.ware Centers, or direct; just send the coupon ,4 times faster. • PJ-1 0 E •. .or call for complete information-today. .......•...... .... ... ....................... 
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' 
SPECIALS OF 
THE MONTH 

i Control Data 

i' 

Full Size 320K DS/DD $ 235 * 
*lowest price in the nation 

" The drive that I BM trusted with its logo." 

NEW half height 
Control Data . $ 195 
Quiet, reliable , compatible 
No special mounting brackets required . 

•All 5 % ' ' drives come w ith complete 
installat ion instructions and all necessary 
brackets and sc rews. 

Megaplus II w/64K ... .. . .. .$ 265 

64K RAM Chips 200 NS Pre-tested $ 55 

Multimate . .. . .. . .... . . . . .. $ 295 
An advanced word processor with all the fea tures 
of a dedica ted stand alone system. 

dBase II . . .. ... . .. . . . . . . . .. $ 385 

*Grouped Software* 

'fl 
,I 

;, 

I ~ 

1·1· 

" Lotus 1-2-3 I Wordstar Propack 
. . . .. ... .. . .. . . ..... . $ 699 

dBase II I Quickcode .. . . . $ 559 
Wordstar/dBase I I/Lotus 1-2-3 
.. . .. ... . . ... .. . . . . . . $ 959 ., 

-"-· 

FEATURE SPECIAL 
AST Sixpack w/384K installed 
Comes with Serial , Parallel Port 
Clock Calendar, Superspool , Superdrive 

and Lotus 1-2-3 

HARDWARE 

Disk Drives 
Dalfong 
5 MB to 32 MB Hard Disk Int/Ext Ava ilable . . .. $Call 
(I ncludes power-supply, control ler ca rd and software) 

Maynard Electronics 
10MB Internal Hard Disk (XT lookal ike) 

Control Data 
Full Size 320K DS/DD .. 
Half-Height 320K OS/DD .. 

TEAC, Hitachi, Matsushita 
Half- Height 320K DS/D D w/brackets . 
Sl imline 640K DS/QD w/bracke ts . . ...... ... . 

Scotch/3M OS/Diskettes (box of 1 O) .. 

Expansion Boards 
AST Research 
(All AST boards come wi th SuperDrive, Superspool, and 
one year warranty) 

SixPak Plus w/64K (See Feature Special) . 
MegaPlus II w/64K (expandable to 512K) w/se rial port, 
clock calendar . . . . ...... . . ........ $ 265 
1/0 Plus II w/clock calendar , se ria l port . . ... $ 115 
MegaPak w/128K or w/256K Upgrade . . . . . . . . . . $Call 
Paral lel , Se rial, Game Options ........ . .... $ 35 
Each 64K RAM Set Installed on board· add . . .. $ 60 

Quadram 
Quadboard w/64K expandable to 348K ..... . . . 

Maynard Electronics 
Standard Disk Contro ller . . . .... . .... $ 175 

with para llel port . . . . . . . . . . . . . . . . . . . . . . . .. $ 229 
with serial port . . .. . ... . .... . ... $ 239 

Sandstar Modular Disk Controller ... . ... . ... . .. $ 219 
All Sandstar Modular Options Available . . . $Call 

Monitor Boards 
Hercules Graphics Card . . ....... . . . .. $ 395 '· 
PC Components Bi·Graphix I ....... . .. .... .... $Ca ll 
Pa radise Systems Multidisplay Board (USI) ....... $ 41 9 
Plantronics Colorplus . . . $ 419 
Quadram Quadcolor I . . . ... ........ ..... . . $ 215 
Techmar Graphics Master . . ........... .. $Call 

If you need advice about which board is right 
for you , just give us a call. 

• Next Day Shipping 
• No Credit Card Surcharge 
• Company P.O. Accepted 

For Just $ 869 
'• - I• 



erfect 

' 

o_mpa tabjlity 
~ 

·IBM&ACP 
0•1"11'f"#hl• prices, prompt service, and complete support. 

' 

COMMUNICATION PRODUCTS 

Hayes 
Smartmodem 1200 . 

Smartmodem 300 . 

Smartcomm II communications software 

Smartmodem-to·IBM six foot cable 


Hayes Smartmodem 1 2008 
Internal modem includes Smartcomm II software .$ 435 

Mlcrostuf 
Crosstalk c0mmunications software _.. _.. _ . . .. _$ 119 

We carry a wide variety of Mainframe communication and Local 
Area Network products. For advice about which will suit your 
needs best just give us a call and let us review them for you. 

PRINT:ERS 

Epson 

FX·80 FIT, Graphtrax II . 

FX·100 FIT, Graphtrax 11 _ 


NEC 

NEC 3550 . 

NEC 2050 (Newest letter quality 20 cps) 

Cut Sheet feeder 
 . __ . _ .. _____ . ___ . . __ . . ... 

Automatically feeds 200 sheets at a time 

Okidata 
Microline 83A FIT 120 cps, 132 cols . 

Microline 92 160 cps, 80 cols . 

Microline 93 FIT 160 cps , 132 cols . 

Microline 84 FIT 200 cps, 132 cols _ . _ . _ . .. 

Plug n' Play (Epson emulation ROM chips) _ 

We carry a full line of printer accessories 

All 6' printer cables 


Hewlett Packard· HP 7470A Plotter _ 

MONITORS 
Amdek 
Video 300 12" High Resolution Green 
Video 300A 12" High Resolution Amber . 

$Call 
. __$Call 

. . $ 1895 
. _ . __ . __ .$Call 

$ 495 

. _ $ 625 

_$ 495 


. . $ 795 

_. . _ . _ $ 990 

Video310A 12" IBM Monochrome Compatible 

Princeton Graphics 
HX·12 RGB monitor (Sharpest Hi Res Color) 
Max-12 IBM Monochrome Compatible in Amber 

. . . $ 489 
. . . . $ 209 

_$ 99 
. . $ 25 

$Call 

. $ 30 

.$Call 

_$ 155 
_$ 165 
$Call 

. _.$Call 
.$Call 

1, 

Central Point Software ·Copy 11 PC . 

Fox & Geller· Quickcode (version 22) . 

Financier 
Financier II _ 
Tax Series . 

Information Unlimited Software 
EasyWriter II . 

Lattice· C Compiler 

Llfetree 
Volkswriter _ . ... . . . . . 
Volkswriter Deluxe . 

Lotus Development 
Lotus 1 ·2·3 (with tutorial on disk) . 

Microsoft 
Flight Simulator 
Multiplan . _ . .. . __ . __ _ . . __ ... _... _ . . __ . . 
Multi-tool Word (new word processor) _ 
Multi-tool Word wlMouse . _... . . . . 

Mlcropro 

APPLIED COMPUTER 
PRODUCTS INC. 
1916 Welsh Road #6. Philadelphia, PA 191 15 

215-934-6990 

1-800-223-3860 


SOFTWARE 

Ashton Tate 
dBase II _.. _.. _... . ... . _ . - .......... ­ _$ 385 
Friday . - .. .. - . . - .. - .$ 179 

EasyBusiness Series ... . _ . . .. . _ . . ... . .... __ 
GIL, AIR , A/P, Payroll . Inventory 

lnfocom-Zorkl , II, Ill .. . __ . ... _. __ . _. . ... $ 29 

$ 35 

. . . $169 

- - . . . $ 129 
$ 119 

_$ 205 
.$Call 

.. $ 325 

. . . . - .. - - .$ 120 
__ . . $Call 

- . - .. . . .. $Call 

. $ 35 
_ _$ 169 

_ . $Call 
_... $Call 

WordStar ... __ . . __ . . . . .... _ . . ...... _.. $ 279 
WordstarlMailmerge __ $ 329 
WordstarlMailmergelSpellstarlStarlndex (Prepack) $ 389 

Morgan Computing 
Trace 86 (assembly language debugger) . 

Peter Norton· Norton Utilities 

Rosesoft · Prokey (Version 3.0) _ . 

Software Publishing· PFS Report, Write , File 

Softword Systems 

. - . $ 65 

. - _$ 59 

. $ 99 

. _$Call 

Multimate (Newest Version) . . . ... . . $ 295 

Our Polley 
• We accept VISA, Mastercard. Money Orders . 
Certified Checks, Cashiers Checks, Personal 
Checks, Wired Funds. • We do not charge your 
card until we ship. • No eurcharge added on 
VISA •nd Ma•terc•rd • Allow one week for 
personal and company checks to clear. • COD 
maximum $500 Cash or Certified check on delivery . 
• Please use local phone number for order status 
inquiries. • Prices subject to change without 
notice . • Returns may be subject to restocking lee. 

SHIPPING (U.S.). For monitors, printers , and hard 
disk drives add 2% to all orders. Blue label and 
Next Day Air available . For all other items add $4 . 
Moat orders shipped nest day. 

f 0 
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SOFTWARE 
BUSINESS SPECIALS 

SORCIM 
Supercalc III DOS Special ..... . ... . . . $365.95 
Supercalc II Special . . 179.95 
Superwriter Special .. . . 199.95 
PEACHTREE 
Peachpak #4 (GL/AP/AR) Special . . $295.95 
Peachcalc Special ..... . 97.95 
Inventory Control Special ........ .. . . . . . 512.95 
Sales Invoicing Special 512.95 
ASK MICRO INC. 
Acct. payable (A+ PC- 2) Special ... $395.95 
Acct. rec. (A +PC - 3) Special ... 395.95 
Gen . ledger (A+ PC- 1) Special 395.95 
Inventory (A+PC- 4) Special 395.95 
Payroll Special ... . . 395.95 
Special 3/pak Special .. 1095.00 
ASHTON TATE 
D-Base II Special ... . .. . . .. . . ..... $439.95 
Friday Special 199.95 
CONTINENTAL 
The HomeAcct. Special ...... S117.95 
Property Mgmt. Special 349 .05 
FOX & GELLER 
Quickcode Special . . ... . .. . . . .. . . . . . S195.95 
dGraph Special .... . 195.95 
dUtil. Special .. ............. . 69.95 
TAX COMPUTER 
Tax computer (Ca/Fed) . . .. $ 82.Tax Computer (Fed) . . . . . . . . . . . . . . . . . . 82.9595 
Payroll Computer (Ca/Fed) . . . . . . . . . . . 79 .95 
Payroll Computer (Fed) . . . 79.95 
SOFTWARE PUBLISHING 
PSF File . . . . . . . . . . . . . . . . s 95.75 
PSF Graph . . . . . . . . . . . . . . . . . . . . . . . . . . 95.75 
PSF Write . . . . . . . . . . . . . . . . . . . . . . 95.75 

Intro to Science 89.95 

PSF Report . . . . . . . . . . . . . 85.75 
PSF 3/Pak · · · · · · · · · · · · · · · · · 295.95 
SOFTWARE ARTSFinancial Management S 89.95 

. . . . . . . . . . . . . . . . . . . . . 
Mechanical Engineering 89.95 
VISICORP 
Visicalc .. . .... $189.95 

~:~l~fexs: : .... . .... . : . .... . . . . .. m:~~ 
Visi link . . . . . . . . . . 189.95 

GAMES
INFOCOM 
Zork I. 11 , Ill ........... . ..... s 27.95 
Planet Fall . . . . . . . . . . . . . . . . . 32 .95 
Starcross . . . . . . . . . . . . . . 27.95 
STRATEGIC SIMULATIONS 
Epidemic . . . . . ....... . ... . ... s 32 .95 
Galactic Gladiators .. . 32.95 
Tigers in the Snow .. .. . . . 32.95 
Warp Factor . . . 32.95 
AVANT GARDE 
Air Traffic Controller .... s 22.95 
Federation ........... . 22.95 
Lazermaze ................ . . . . . .. . . . 22.95 
BLUE CHIP SOFTWARE 
Millionaire . . . ........ ,. . . . . . . . . . . S 42.95 
BRODERBUND 
Apple Panic . ... s 25.95 
Serpentine 29.95 
FUNTASTIC 
Big Top .... .... . . ..... s 32.95 
Cosmic Crusaders . . . . . . . . . . . . 32.95 
Snack Attack . . . . . . .. . . . . . 32.95 
PC SOFTWARE 
Championship Blackjack ... .. . . . . . . . . s 29.95 
Coachs Football ..... . 29.95 
PC Crayon ... . . 36.95 
SIRIUS SOFTWARE 
Space Eggs. . ... S 29.95 
Gorgon II . . . . . . . . . . . . . . . . . . . . . . . . . 32.95 
Buzzard Bait . . . . . . . . . . . . . . . . 29.95 
TABLETS 
KOALA PAD PC SPEC IAL . . $119.95 

COLUMBIA 1600-1 
128Kdual dsdd drives (640K) IBM Compatible 
Perfect Software Package PLUS Additional Soft­
ware.Monitor Special . . . . .. ... . . . $2695.95 
COLUMBIA 1600-4 
All that the 1600-1 has (1 dsdd disk drive) Plus ... 
12M/BHard Disk Special ......... $3895.95 
COLUMBIA V.P. PORTABLE 
128K Ram Dual dsdd drives (640K) All software 
Amber or green monitor Special . . .. $2495.95 
EAGLE P.C. 128K Dual dsdd drives 
Monitor Word processing Electronic spreadsheet 
MS-DOS AND CP/M 86 Special ... . . $2685.00 
EAGLE Spirit PC-XL 128K 1 Floppy disk drive 
10 M/BHard disk Special ......... $3585.DD 
BASIS 108128K Special . . . . .... S 995.DD 

NEC 
8023 Special . . . . . . . S 385 .00 
W/parallel in terface cab le . . . . . . 449 .DD 
OKIDATA 
82a 80 col/120cps Special . . . $ 395 .00 
82a 136 col/120cps
EPSON 

Special 655 .95 

MX-80 ...... . .. . . ....... . . . ........ CALL 
FX-100 . ........ . .. ... .. . . ... ...... CALL 
BROTHER 
Letter quality Special . ...... . .. .. . s 888.95 
TRANSTAR 
120p letter quality Special ......... $ 559.00 
315 color printer - 4 print heads 
30 shades Special . . . 489.95 
IDS PRISM 
w/color graphics Special ... $1497.00 
DIABLO .. .. . ...... . . . . . ..... CALL 
QUME .. . . ...... . •.... . . . . ... CALL 

DISK DRIVES 
Half height pc (320K) Special . $239.00 
Hard disk . . . . . . . . . . . . . .... CALL 

MONITORS 
COMPOSITE MONITORS 
Nee 12" green Special . .. ..... . .. S 110.00 
Amdex 12" 300A amber Special . 151 .95 
Taxan 12" green 1 Special . . . . . . . . . . 125.00 
Taxan 12" am ber Special . . . . . . . . . 137.DD 
USI 12" green Special . . . . . 143.00 
USI 12" amber Special . . . . . . . . . . 149.95 
12" amber (private label) Special . . . 120.00 
Composite co lor 14" Special . . . . . 248.95 
COLOR MONITORS 
Taxan RGB lo/res 12" Special ...... S 365.00 
Taxan RGB hi/res 12" Special . . 495.00 

MODEMSHAYES 
Smartmodem 1200b w/sft Special . .. $489.95 
Smartmodem 300 Special ....... 215.95 
Smartmodem 1200 
stand alone Special . . . . . . . . . . . . . . . 489.95 
Smartcom II Special . . . . . . . . . . . . . 89.95 

TRANSEND 
P.C. Modem card 1200 . .... . .. . . ... $465.95 

P.C. Modem card 300 289.95 
P.C. transend disk ........ ... .. . . . 139.95 


U.S. ROBODICS 
Password 300/1200 ... . .... .. .. . ... $399 .OD 

-
PROMETHrus-----=:= 
ProModem 1200/300 BAUD 
Expands to stand alonepackage • Real time clock 
and calendar • Help commands • Built-in diag­
nostics • Audo dialer • Programable intelligent 
dialing • RS232 interface • Internal power supply 
• Many options available 
SGC special introductory offer .. . .... $475.00 

MEMORY CARDS 
WESPER 
Memorycard 64K (exp/256) .......... $232.95 
Quad function par/ser/c lk/gm . . . . . . . 341 .95 
Spooler par/16K/interface . . . . . . . . . . . 221 .95 
Spooler par/se r/16K/int . . . . . . . . . . 272.95 

MICROFAZER 
Ser/ser/w/copy/64K . . ... . ...... $289.95 
par/ser/w/copy/64K . . . . . . . . . . . . . 289.95 
QUADRAM 
2 ser/ports 64K ........ . . . . .. $349.95 
2 ser/po rts 256K . . .. .. .- .. . 536.95 

MICRO SYSTEMS 
.. .. .... $229.00Z~~~m~~~:ir-~~~~~~~~ll .:: : 299.95 

192K multi-functional . .. . 379.95 
256K multi-functional . .. . 399.00 

ACCESSORIES 
T.G. Joysticks . .... . .. $ 49.95 
T. G. Game Padd les 39.95 
T.G. Trackball . . . . . . . . . . . . . 59 .95 

DISKETTES 
DYSAN box 10 ds/dd ... . .. .. . ...... S 49.95 
VERBATIM box 10 ds/dd . . . . . 42 .95 
CONTROL DATA box 10 ss/dd . . . . . . . . 25.00 
Box 10 ss/dd/w/order . . . 19.95 

All equipment shipped factory fresh . Manufacturers· warranties 
included. California customers add 6'1z% tax . Include payment by 
personal check . money order. or cashier's check with order and 
SGC wi ll pay shipping charge . Call lor amount ol shipping charge 
when paying by credit ca rd . 

All items are normally in stock 

~4!SJ490-3420 
... And we 'll behere to help after you 

receive your order. Feel free to call the SGC 
Technical Staff for assistance. 

The mail order specialists 

342 Quartz Circle , Livermore, CA 94550 
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••••••••••••••••••••••••••••• *N •
* OW' Using Your Own Personal Computer, P~~Jictl if* You Can Double . . . Perhaps Even Triple . . . / 0rre:'*' if* Your Effective Reading Speed in Just 8 Easy Lesso;Js!'.I.': ,;~~ ic
* ·~~~.
* SPEED READING . . . ,--------- -~-wh-• 

.,..__ .. ... The Computer Course I BUREAU OF BUSINESS PRACTICE • 
..,..- ' ~ TM I 24 Rope Ferry Road • Waterford, CT 06386 ~* I Please send SPEED READING . .. The Computer ~ 
.,..__ We have harnessed all the power of your own Personal Computer I Course, IBM P.C. version, for a Special 30-Day Trial ~ 
..,..- to show you amazing new methods of analytical speed reading , Preview (including the 3 Diskettes for Lessons 1-8, ~ 
.,.._II and the Training Manual , all housed in an attrac- ~ 
..,..- pre-reading, and other techniques. The personal ized feedback of tive and durable velour vinyl binder) , and bill me at ~ 
.,..__ your computer brings you a tremendous opportunity to learn these 1 the Special Preview Rate of just $39.00, plus a small ~ 
..,..- skills on your own, without paying large tuition fees, or traveling 1 charge for postage and handling. During the Trial ~ 
.,..__ for group lessons . 1 period , I may elect to purchase the Course for just ~ 

1..,..- $125.00, or I wi ll return the materials within the Trial ~ * This Program is incredibly easy to use and user-friendly. I period. No charge for Trial if I purchase the Course. if 
.,..__ And now, you can have the complete Program sent to you for a " For use with the IBM monochromatic monitor and ~ 
..,..- 30-Day Trial Test in the privacy of your own home or office, without 11 DOS 1.1 or 2.0" ~ 
.,..__ obligation to buy. Just snip the coupon and mail it now. , ~ 
..,..- NAME TITLE ~ Or you can telephone your order toll free! Why not order right now, 1 -- ­
.,..__ while it's handy! FIRM if1 


..,..- 1 home 0 


.,..__ I ADDRESS office D • 


..,..- ¢>,\ I CITY STATE__ZIP___ * Telephone your order toll free! Just dial 800-243-0876 I SRDIPCW (SRD9-026J if 

***************************** 
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IT'S SIMPLE •• .CALL AND SAVE MONEY! UP TO 

Since 1978 1-800-841-0860 . 20°/o
DISCOUNTGA. INFO 912-377-7120 

NAME BRAND PRODUCTS AT DISCOUNT PRICES 

WE SELL TRS-80 COMPUTERS

IBM-PC COMPATIBLES 
MODEL 100 ........... . ... . ' CALL 

MODEL 4 TRANSPORT ABLE ....... ' CALL 


MODEL 2000 . ...... . ... .... ...... ' CALL 
CALL FOR YOUR CHOICE 

EaGLE COLUMBIA 
WE CARRY THE COMPLETE PC PC 

PURI •AOIO SHACK lOUIPMlMf 

EPSON 
llfl'f• SMITH 

IL ~ 
~~@Ir v -

/;;/J3J.MI CORONA LINE OF TRS-80 COMPUTERS TRS-80 
PURE RADIO SHACK EQUIPMENTTranstarMODEL 2000 C. ltoh 

MANNESMANN Ol(lll«\TA $CALL$CALL TALLY 

TOSHIBADIRECT MARKETING l!Novationlm 
COMPUTERS AND r'llll:i41EQUIPMENT TO SAVE (DHayes°' YOU MONEY! ~~ 

FREE UPON REQUEST Micro Management SANYO
• PRICE LIST AND INFORMATION KIT Systems, Inc. FRANKLIN• COPY OF MFR "S WA RRANTY 

2803 Thomasvi lle Road East 
PRICES AND PRODUCTS ARE SUBJECT TO @~ EaGLE Cairo , Georgia 31728 
CHANGE WITHOUT NOTICE . COnlPLJTI:'R 1TELEMARKET DEP T. 
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~ ~0 

~~ "~ ~'Q 

~ BK-2

...~ ~oe;,c.P~'< 
SMALL BUSINESS BOOKKEEPING ~ F:i ~69 ~~~ WE FILL THE NEED!'' ~~ (Are you too big for Home Accountant and too small for General Ledger?) 

I~ THE MOST WANTED FEATURES 
~ • Small Business Bookkeeping • Checkbook Management & Banking 
' • Loan Calculations • Loan Payoff Schedules • Display or Print Reports 

_;;). RECORD FILING FINANCIAL REPORTING 
Asset Management • Prope rt y Management Income/Expense Report •Trend Analys is 

Cred it Ca rd Expe nse Control • Balance Sheet 12 Month Spread Sheet 
Small Inventory Recording 12 Month Bar Group 

THE BEST PRODUCT 
Ask for BK-2 at your Local Dealer 

•Easy Learning Disk - You See, You Do OR 
•Easy Learning User's Guide ORDER DIRECT - 714 · 957 · 2976 
• BK-2 Master Disk (Mastercard or Visa accepted) 
• BK-2 User's Manual -w ith Sample Formats Dealer Inquiries Invited 
• BK-2 Labels for your Disks ACCOUNTABILITY Business Software sin ce 19 78 

•Multi-f ile and Multi-di sk Expansion 1500 Adams, Suite 300, Costa Mesa, CA 92626 
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From the authors of Micro-DSS™/Finance and MicroModeller. now there's 

ENCORE! 

FINANCIAL MODELING, DECISION SUPPORT (DSS), 

GRAPHICS, REPORTING 
& 

ELECTRONIC SPREADSHEET 

all on the IBM PC 


and all for 

$695.00 


ENCORE! is a comprehensive financial analysis, the extended capabilities of an English-style finan­
planning, reporting and decision support system cial planning language and decision support 
specifically designed for the IBM PC and com- system. ENCORE! includes comprehensive graph­
patibles. ENCORE!'s capabilities compare with ics, goal seeking and consolidations, and the 
$100.000 mainframe financial modeling systems, system's reporting capabilities allow for total user 
and many of its features cannot be found in any control. We honestly believe that you cannot find 
other software package regardless of price. The a more powerful and easier to use Spread-
unique strength of ENCORE! is that it combines the sheet/Financial Modeling/Decision Support system 
popular features of an interactive spreadsheet with for the IBM PC at any price. 

-~ MICROSYSTEMS INC.1..ox
- mB ~ ;A.. 1701 North Fort Myer Drive. Arlington. VA 222091 lll\'IJ!m ' ~ (800) 336-5496 • (703) 841 -0800 

IBM is a trademark of lntornationa l Business Machines Corpora tion • Mlcro-DSS/Fina nce is a trademark of Add ison-Wesley Publishing Co. , Inc . 

.. ... - . . 
326 Apr il 1984 
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SPF/PC™
ACTUALLY, there is no comparison . SPF/PC is 
the best full-screen editor available for the IBM 
Personal Computer. 
It looks and works like IBM's large system SPF 
editor. 
•SPF/PC can use up to 786K of memory as workspace. 
•Word processing commands. 
•4-way scrolling . 
•Split screen support. 
•On-line help facility . 
•Can edit up to 240 character record s. 
•Monochrome or color supported. 
•Instantaneous sc reen display. 
•Block Move I Copy I Repeat I Delete /Overla yI Shift I Exclude 
•Automatic line numbering supported. 
•40 user-definable Program Function Keys. 
•Direct interface to DOS commands for PCDOS 2.0 users. 
•Browse sub-system. 
•Move /Copy sub-system copies any file format. 
•Utilities include Rename/ Delete / Print I Directory list. 
AND MUCH MORE . 
UPLOAD/ DOWNLOAD sub-system available to SPF/PC users for 
$50.00. .$14 9 • 9 5 SPF/PC requires 128K, PCDOS, 

and 1 disk drive. 

THE ODD-COUPLE™ 

Allows the APPLE and IBM I PC to 
communicate with each other. 

• Connect APPLE to PC , APPLE to APPLE, and PC 
to PC . 

•Transfer any file in either direction. 
• CHAT mode allows direct communications 

through the keyboard. 


•An Equipment Profile allows description of 
your operating environment. 

•Communicate Direct or through a Modem at 
speeds up to 9600 baud (bps) . 

• Written entirely in machine language for speed 
and efficiency . 

REQUIREMENTS: 
APPLE - 48K, 1 disk drive, Serial Interface 
IBM - 64K, 1 disk drive, Serial Interface 

$79.95 

For orders and dealer information write or call Rogue River Software, 2822 Tahitian Ave., Medford , OR 97504, 
(503) 779-3002. Mastercard/Visa, Check, or P.O. accepted. Add $5.00 for shipping. Canada $10.00. Foreign $15.00. 
IBM is a registered trademark of International Business Machines , Inc. APPLE is a registe red trademark of App le Compute r Inc. 

Circle 380 on reader service card 
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OPTIMIZING ces™ • 


use. 1/0 ports. 

controls Charlie... Like a 

Puppet on a String! 
Serious programmers can use 

Optimizing C86 to control the IBM 

PC and other MS-DOS/PC-DOS 

computers. Features include ­

Full and Standard versions of the 

C language - to ba lance portability 

with complete control of the machine. 


• 	 Hardware and operating system interfaces for : 

graphics. interrupt control. 8087 

real time applications and for producing ROMS. 


• 	 Standard MS· DOS Linker support and option to pro­
duce MASM from C86. This helps integrate with 
MASM. MS FORTRAN and PASCAL. 

• 	 A rich set of libraries includes source for K&R func­
tions. string handling. graphics. sort ing. floating point 
(8087 and 8086/88). "Large" model ( 1.000K RAM). 
"Small" memory model. MS-DOS 1. 1. 1.25. 2 o. 2. + + 

• 	 Support for numerous add -on libraries including : 

HALO Graphics, C Tools. PHACT for ISAM file 

management and numerous others. Ask for a list. 


Pull Charlie's strings w1t11 our fast. complete. reliable C 
Compiler - the leading compiler for serious program· 
mers of MS-DOS and CPM-86 systems. 

II Computer Innovations I 'ThtioSay It All 
980 Shrewsbury Avenue • • • 
Suote J 508 We It All!" 
Tinton Falls. NJ 07724 
120 11 542-5920 Visa ana MasterCard accepted 

C86 1s a trademark ol Computer Innovations. Inc CPM-86 and MPM -86 a1e 
1rademarks of Digital Research MS-DOS 1s a 1rademark of Mocrosolt 
PC·DOS ts a trademark ol International Business Machines 
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4 ea. 511.i''SSDD 

51/.i" DSDD ea . • 
01her 5'14" Diskettes: s· Diskettes: 
SV.-SSOD -$2.89 ea: s· SSSD $2.02 ea. 
sv.- DSOD $3.95 ea: s· SSDD $2.49 ea. 

s· DsDD S3.25ea. 
Add 5cents per diskette for quantities less than SO­

.indicates Quantity 20 prices. 

OTHER GREAT VALUES: 
3M HEAD CLEANING DISKETIE - Non abrasive cleaning kit contains 2 cleaning diskettes and 30 

packettes ol cleaning fluid $23.00 + S 1 50 Shpng. 

DISKETIE 70-Holds 70 5W diskettes in dust 
lree safety $14-95 + 300 Shong. 

DISK CADDIES-Flip up style holds 10 51.1 · diskettes $1.65 + .20 Shpng. 

FLIP 'N' FILE-New style holds 50 diskettes in more slyle and safety than ever. A 
$39.95 retail value $26_95 + SS.DO Shpng. 

For the lowest priced. highest quality diskettes. storage cases. printer ribbons and computer paper 
products, get our catalog. Free with your order: St .00 otherwise. BONUS! Every catalog contains $15.00 

sm~~?~8?i~·c8r~~EhES-Add SJ.OD per 100 diskenes or fraction thereof. 8" DISKETIES-Add 
S4.00 per 100 diskettes or fraction thereof. OTHER ITEMS: Add shipping charges as shown in ad. 
PAYMENT: VISA or MC. COD orders. add $3.00. Taxes: Illinois residents. add 8% sales tax 

Nationwide: 1-800-621-6827 In Illinois: 1-312-944-2788 

Minimum Order: $35.00 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 

DISK WORLD! 


Suite 4806 30 East Huron Streel Chicago. Illinois 60611 


Authorized Distributor 3M 
Information Processing Products 

Come share in the benefits ol Disk World 's mammothbuying power... buy genuine JM Scotch diskettes al 
lhe lowest prices you'll ever see .. .less than half of what you'd pay in the store . 

All JM Scotch diskettes are faclory packed in cartons of 10 with Tyvec envelopes. labels and reinlorced 
hubs (on 51.1 · only). 

--

PC World 

The Ultimate 

Peripheral . . . 
 delivers your 

messages personally within 
48 hours fo r only 26 cents each! 

The United States Postal Service 
~ is ready and waiting with 
~ E•COM (Electronic 

~~') Computer Originated Mail) r _, 

~ A ll y ou need ts your 
computer and CO-MAIL 

( ';;?---~ from ICA Systems 

~ I? r~~ ....._,,..,, s: CO-MAIL IS the 
t_:;OC:Jl.£J~) complete E•COM 

softwa re package . 
(_ Compose letters. 
~ 1nvo1ces, press 

/ releases or any 
1-....; business correspondence, and 
~........... transmit y our messages directly 
~ to the Postal Service for 

E•COM delivery_ CO-MAIL does 
it all! No need for separate text fo rmatting soft ­

ware or a separa te communications package. 

Interested? CO-MAIL is avai lable now for your 
IBM/PC. Apple JI/fil or CP/ M system for only S 190. 

For more information about CO-MAIL contact: 

ICA Systems 

Post Office Box 57165 
 i[31 CO-MAIL IWashington DC 20037 

B Y BTEMB703-620-5835 
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Contemporary 
ComputerWear 

DUST COVERS 
FOR 

TH E IBM PC 

Att i re your IBM PC in style ! ComputerWear is dust protection 
with class. Design features include select, woven fabric and 

embroidered emblem. Order now . Sat isfaction guaranteed_ 

0 YES , PROTECT MY PC IN STYLE! SEND ME: 0 CHECK 
_ Keyboard(s) $16 _ Monitor(s) $18 0 VISA 
_ Drive(s) $18 _ Printer(s) $18 0 MC 
__ 1pc Mon/ Orive$36 Add $2.00 Shipping Total : $ __ 

(C A. Res . add tax) 

Print Name: ------ --- ------- --­

Address : 

City/ State: _ _ _ _ ___ ___ ____ Zip,_ _ _ _ 


Credit Card#: Exp .____ 

Signature: ___________________ 


Contemporary ComputerWear Att: vr 
1320 36th Ave J San Francisco, CA 941 22 • 415/564-0506 
IBM PC is a t rademark of In ternational Business Machines Inc. 
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WOW! 

P- R-0- P-0-R-T-1-0- N-A- L 
Spacing on WordStar 

You are reading text printed by WordStar in 
proportional spacing, providing a profes­
sional, easy to read, typeset appearance. 

Complete details between words, are 
for printing in provided. The tech-
proportional spa- niques will work on 
cing directly from all versions of 
WordStar, setting WordStar, and will 
two or more fully d r i v e Di ab 1o, 
justified columns Xerox, Qume, NEC, 
on a page, and and other daisy-
underlining spaces wheel printers. 
Above text printed on a daisywheel printer direct from WordStar. 

Now you c an have the profe ssiona l appearance of typeset 
text. Using PS is as easy as turning on bold or underline and is 
done right in your docume nt, then printed by WordStar 
automatically! No Technical Knowledge needed. 

PS ON WordStar-$20 (plus $2.50 shipping) 
Please send me _ __ Copies. Enclosed is my check (or Visa/MC# and 
exp. date) for S . made out to: NYS residents add 7% sales tax 

WRITING CONSULTANTS 
Suite 153 / 11 Creek Bend Drive 

Fairport. New York 14450 
VISA/MC ORDERS ONLY CA LL 1·800·227·3800 Ext. 7018 

Dealer inquires inviled. 
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A portable 
computer needs 
a portable surge 
suppressor. 
The PC SAVER line cord. 
The beauty of your portable computer is that it goes 
everywhere you go. Unfortunately, it meets power line 
problems along the way. 

The PC Saver protects your 
portable. UL Listed circuitry stops 
spikes and surges and smoothes 
power line noise. Since protective 
circuitry is built into an industry 
standard power cord, the PC Saver 
is light, compact and fits most 
major brands. 

Only $49.95 at computer 
stores everywhere. Or call us 
directly, Kensington Microware, Ltd ., 
251 Park Avenue South, New York, NY 10010, 
(212) 475-5200, Telex : 467383 KML NY 

IP'~ KENSINGIDN .• 

I~MICROWARE 
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•: . . by far the best debugging tool 
available for the IBM-PC today." 

s. Lerner, Midli8ystems Gro111> 

CodeSmithtm-86 

'!: 

• Simple/single·keystroke·commands 
· Scroll up/down thru full-screen disassemblies 
· SCREE SAVE Mode 
Saves and restores user's graphic displaywhen 
breakpoint hi t 

• Con tinuous m onitoring ofselected memory 
· Hundreds of tagged breakpoints supported · 
·Disassemble selected ranges of memory code 

to disk-compatible w/IBM Assembler 
·Many other inspired features 
· Requires MS-DOS & 160K RAM ~~ 

Mru.ter("ard · VISA • Cf)O Onlern 

VISUAL AGE 
642 N. Larchmont Blvd., L os Angeles, CA 90004 
(213) 439-2414 (-OtlcSmlth, TM lntcrnationnl Am<1•Kcinents, lnr. A~,

~.p 

<!>~~" , ' 
#.;.~"" 

.~ 
MS. TM Mic:roson r.or1t IBM.T.M lntermulunu.J l3uslne51sM:u:hlncsCorp. ~;/ 

Circle 687 on reader service card 

SOFTWARE MARKETING EXECUTIVES 
TODAY, 

There are thousands of software products for 

buyers to choose from . 

no effective way to compare and eva luate. 

A new software marketing concept is needed. 

... T o place your new so ftw,ire products in 
front of lots of qual ified buyers. 

.. T o lower your m,irket ing costs by 50% or 
more . 

. . . T o provide you with the volume buyers of 
a t rade show, in a modern personal-sd les 
or ien ted envi ronmenl. 

TODAY, 
We can help you solve all o f your software 
ma rketing problems . .. 

and move your products quickly at low cost. 

A new compu ter softwa re market ing ch,innel 
w ill be ready to star t working for vou ea rly 
in 1984. ~ 

For reserva tions and in formation, ca ll 
(213) 385-5118. 

DO IT NOW! 

COMPUTER 
SAMPLE S HOWROOMTECHNOI.OGY BOOTH NOW AVA ILABLE 

CENTER FOR INSP ECTION 
... 1625 W. Olympic Blvd., Loo Anqeles, CA 90015 

Circle 664 on reader service card 
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Dirty Power Ultra Quiet 
In 

Computer · 
Protection 

KLEEN 
LINE® 
C'ONDITIONER 
Prevents: • Lightning Spike Damage 
• Computer Damage • Disruptive Line Noise 
• Brownout Interruptions • Program Errors 

Re,gulator •Filter •Suppressor 
KLR·250A 250'Watt Load 
KLR·250A-1SO 250 Watt Load; Patented 

Filter Isolated Sockets 
KI.;R-500A 500 Watt Load 
KLR·500'A·lSO 500 Watt Load; Patented 

Filter 18olated Sockets 
Shipping: SJ.2.75 Land; $45.50 Air 

Ask Your Local Dealer 

$291.95 

$346.95 
$390.95 

$445.95 

~® Electronic Specialists, Inc. 
l 71 South Main Street, Box 389, Natick, Massachusetts 0 1760 

Toll Free Order Desk 1-800-225-4876 


MasterCard, VISA; American Express 


Circle 66 on reader service card 

Egghead 
BYtesBacli 
Finally there 's a convenient. sim­
ple way to buy the hottest quality 
software at the lowest possible 
prices. Introducing Egghead's new 
Software Simplified Catalog &Buyers' 
Guide. Hundreds of programs, listed 
by category, prioritized by popularity, 
with the d ifference between products, 
what they do and compatible hardware. >'-L.U..IJ..1..1.. 

·~th~u~o~n~'l~y~g~d!I 

I 
 Catalog & Buyer's Guide. Only $1 plus 4-bits postage and 
I 

handling. 

II Name II 
Address. Phone n 

I City. State. Zip I 
D Check 0 Money Order enclosed. 

I 
 0 VISA, 0 MasterCard # Exp. Date__ 
I 
Washington State residents add 7.9% sa les tax. 

I To order by phone: (206) 451-8155 I 

I 
r/'J-Ur:::A-n e»r1r::.1,-u.tr=A-D 10636 Main St. #206 
~vvn~ ;x/r I "~" Bellevue, WA 980041 

PCW SM 

PC World 

~{\V4NTED)'

"Buyers·:&·we 'II pay the shippin' 

·CALL FREE - (800) 654 -4058 • 
"Call For Reduced Prices At Various Quantities" ~,-__::=:.,,....:....::c:....:...:.:=;:=~::::...!..!.::~~~~~~~~~~~· 

\abatim. 'J§U.:.!J· - Scotcti 
'5h ~ig,:~~ 219 5h' ~g] :~~ 3~ 

51" dbl· side 31§ 1.. dbl·side 4~ 
~ dbl ·den. 5 1) dbl ·den. 


51" sin·side 3~ 1" sin·side 
 44_5~ quad 5z quad 


1'' dbl ·side 
419
5ti quad 5k' d~~:~e 4~ 
8" sin ·side 2ZP 8.. sin ·side 34-2 

s1n·den. sin·den. 

8 .. sin ·side 3Q? 8 .. sin ·side 44-2 
dbl-den. dbl·den. 

8" dbl·side 319 8.. dbl·side 4~ 
dbl-den. dbl ·den. 

Head Cleaning We Stock 

Kits . . . . S~ "Bulk-Packed" 
, Ref i lls . 9~ Diskettes 
Prices per ea . /'\ 

10 per box the Di 'l(ett 

51" ~~,.~g~ 2~ 
51" dbl·sioe 3~ 

"1 dbl·Oen. 

8" sin·side 2~
sin .den. 

. 'de 295
8'' ~~l:~en ­

8' ' dbl·side ~3 
dbl·den. 

~AA~ 
\.t ~'V t..I 

Disk Minder 
·Smoked Plastic 
-Holds 75 Disks 

16~ ea 
~ 
Dealer Inquiries 

Welcomed 

• ~~m ~nntcfretf CiiiC 
~ •(continental U.S. only Add 31!!' on orders under 40~) .._•.~. 

Circle 612 on reader service card 

MICRO SAVER™ 
protects and organizes 

your desktop 
computer system. 

Micro Saver guards against dangerous 
power surges, spikes and line noise. 

A mounting bracket neatly 
secures the power strip under a desk 
or table. Has convenient front mounted 
ON/OFF power switch and extra 
long 9 foot line cord. <. 

Only $69.95 at computer • 
stores everywhere. Or call us directly, ;: 
Kensington Microware, Ltd., 251 Park 
Avenue South, New York, NY 10010, 
(212) 475-5200, Tix.: 467383 KM LNY 

1 
. ~ 
Ifil lil&\ AH~~~~ 

&\ .~~ 

l'Jl! I " 

4'iii;~ · . 

t' 
<" 

IP'~KENSINGIDN '" 

I~MICROWARE 
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Maxell Floppy Disks 
The Mini-Disks 


with maximum quality 


Dealer inquiries invited. CO.D's accepted. 
Call FREE (800) 235-4137 . 

PACIFIC EXCHANGES 
00 Foothill Blvd .. San Luis 

San Luis Obispo. CA 9340 1. 
n Cal. call (800) 59 2-5935 or 
805)543 -1 037 . 

. 

Circle 576 on reader service card 

*IBM PC Compatible 

~~peunejl 
E · PROMS · CALL I Lowest Prices Anywhere 

*4164-150P . ...... ... . $5 2 0 

* 4164-200/250 . .••• • 5 05/4 69 

4116-200 ... .. ..... . .. 1 49 

* 4164-120 ... .. . ... .... 549 

6116-P3 • .. . .. • . . • . . . • 4 9 9 

Disk Drives : !f.0.B. Tamp a) 

* TM-100-2 •• .. ••.. $ 224 24 

-4......... 29983 

* TM- 55-2 . . • . • • • • . 22386 

* 10 mb Win . .... . .. 1,385 4 7 

IMS/DOS 1O/IBM plug 1n &gol 


Add $2 95 sh1pp111g to all orders 2 6% tor cred1: caid aiders 

OEM • Quantity discounts available · PO.son 


approval • C.0.0. OK · Credit cards · FL res idents 

add 5% tax • All new. no surplus. no seconds 


(Prices sub1ec110 change) 

4920 Cyp ress St. Tampa. FL 33607 


In FL. and for info.• ca ll 8 13 -875-0299 

FOR ORDERS ONLY, 800-237-8910 

[ii]~ BAM- BPMEST 

Circle 426 ...Q!!. reader service card 

COMPUMAIL 
IBM PC HARD DISK SYSTEMS 
IBM PC with 128K, o n e floppy Drive 

and 10 MB Hard D i sk .. . . $3,299 

AST SIX PAK Pl us 64K ..... $259 

NEW QUADRAM Q u ad board $199 

TEAC 55 8 -s li m li ne DSDD .. $ 199 

PCS HX-12. . . . .......... 469 

PCS MAX-12 and SR-1 2. . .CALL 

QUADCHROME RGB Co lo r . $469 

TECMAR Graph ics Mast er ... $499 

HERCULES G raph ics Card ... $349 

PLANTRONICS Colo r P l us . . .$399 

PARADISE Mu lt id isp lay Ca rd . $399 

LOTUS 1-2-3 ....... . . . . . .CALL 

805-499·5 787 
250 9 THO U SAN D OA KS BLVD. 

THO U SAND OAKS, CA 91362 

Circle 273 on reader service card 

332 

Now. yuu can save more than ever on 3M diskenes! Packed in factory sealed 
cartons of 10 with Tyvel envelopes. labels and (on 51/4") re inforced hubs. 

$188 tea. 5V4"SSDD $263 
QTY. 50 5 '14'' DSDD ea. • ·. QTY. 50 

5v.· ssao S2.69 ea: 6" ssso ·: s2.02 ea. 
5y,- osoo $3.95 ea: 6" SSDO S2.49 ea. 

6" OSOO $3.25ea. 
Add 5centsperd1skeneforquantitiesless than50. 

•tndicates0uantity20onthese Items. 

DI SK ETIE 70-Holds 70 51.4" dlskenes in dust free safety $14.95 ea,+
S3.00 Shpng. 

DISK CADDIES-Flip up style holds 10 5%" diskenes Sl.65 ea. + .20 

Shpng. ••[!i]E]!!~· >II?zm~~·;:::J:i!H::lll•• 
For the lowest priced. highest quality diskenes. storage .cases. printer 

ribbons and paper products, send lor our catalog. FREE with your order: 
$1 .00 otherwise. BONUS! Every catalog includes $15.00 worth of bonus 
coupons 

Shipping: 51,4· DISKETTES-Add SJ.DO per 100 diskettes or traction 
lhereol. a· DISKETTES-Add S4.00 per 100 diskettes or lracllon thereol. 

~~1~~1~g1~~~,~~:d~a:~~~~~~1i~~re~~~ ~&g~id~r;~~i~i'SJ .~.d~::~~~ 
IUin0tscustomers. p1easeadd8%. 


Nationwide: 1-800-621 -6827 

In Illinois: 1-312-944-2788 


Minimum Order: $35.00 

WE WILL BEAT ANYNATIONALLYADVERTISED PRICEI 


DISK WORLD! 
Suite 4806 • 30 East Huron S1reet • Chicago, Illinois 606 11 

Authorized Distributor 3M 
Information Processing Products 

TM100-2 (DSDD Full Height) ..... . ........... 229.00 

TM55-2 (DSDD Half Height) ............ 219.00 

TM50-2 (DSDD Half Height) ...... ............. 199.00 


STAR-M ICRO NICS: 
Gemin i .. 1ox (120 CPS Plat & Tract) ...... 299.00 
Gemini· 15X (120 CPS Plat & Tract) ...... 479.00 

Hayes 1200 (1200/300 BAUD) .. .............. 499.00 

Hayes 1200B (PC 1200/300 BAUD) ......... 449.00 


We Service CDC and Tando n Drives 

Average Time for Repair. 72 Hours 


All Drives Fully Tested on Site 

Complete Conf igurati on Instru ct ions 


We take Master Card - VISA - Check 

Allow 10 Days for Personal Checks to Clear 


Texas Residents Add 5% Sales Tax 


Order To ll Free: 1-800-531-5276 

In Texas: 512-258-7781 


Micro Mai l Orders To: 
Computer~ 

~Additions 
Suite 280, 8760A Research, Austin , TX 78758 

Circle 638 on reader service card 

Print banners on your I BM Pc· with the 
BANNER program. Design your own fonts 
with .character design editor (included)' 
Requi res 64K, DOS, 80 col display. one disk, 
and printer. $39.95 (Visa. MC accepted) 
To order call toll free (24 hrs/day): 

800-824-7888 ask for operator 989 
(In Alaska or Hawaii call 6CX).824-79 19) 

Sam Wilson & Associates 
P.O. Box 37085 Houston, TX 77237 

(713)271Hl450 

·Trademark: International Business Machines Corp. 

Circle 506 on reader service card 

Public Domain 
(and user supported) 

Software 
for the IBM PC 
Word.Processing. communications. data 
base, BASIC utilities, games using color 
graphics, Pascal and assembly language 
programs, FORTH language. graphics 
drawing uti liti es, spreadsheet templates. 
RAM disks. spoolers, and more . 
Directory $2.95 +$1 postage 
Se t of IO most popular disks $59 

File system. modem communications. spooler. RAM 
disk. BASIC utilities. FORTH language, games 

Complete s e t of 75 dis ks $439 
DOS 1.1 /2.0 compalible format 

(CA residents add 6.SW. sa les tax) 

PC Software Interest Group 

1556 Ha lford Ave. Suite #l30W 


Santa C lara. CA 95051 

(408) 247 -6303 


Circle 603 on reader service card 

i'- Z INDEX '" /,~ y 
~ ?f<'.can be your 

(} ·0 ,.,:~'ifesaver"! 
(G.c1~~'%- INDEX 

'f 1 SEARCH 
_/ ~ RE'TRIEVE 

Revolutionary New File 

Content Retrieval System 


Auto -Indexing Eliminates Key Words 

ZylNDEX '" $295 

ZyLAB '"' Corporation 
233 East Erie 

Chicago, IL 60611 
312/642-2201 

Circle 704 on reader service card 

rill
GREAT DISKETTES 

Super low prices 
SYNCOM 

The low pnced,highquality diskene with aLIFETIME WARRANTY.Packed in 
po~~:g0~ ~~e1ie~~1~Jf;e!e~~:es'~;_s. labels and reinlorced hubs. 

$139 s1as4 ea51/4''SSDD 

QTY. 20 5 1/4" DSDD ea. • QTY. 20 

DISKEm 70-Holds 70 14· diskettes in dust ree sa ety ea. + 
SJ.00 Shpng. 

DISK CADDIES- Flip up style holds 10 5%'' diskettes Sl.65 ea. + .20 

Shpng. IE!•:•l :H!fJ•iiH 
For the lowest priced. highest quality diskettes. storage cases. printer 

ribbons and paper products. send for our catalog. FREE with your order: 
$1.00 otherwise. BONUS! Every catalog includes S15.00 worth of bonus 
coupons 

Shipping: SW OISKETIES-Add $3.00 per 100 or lraction thereof. 
OTHER ITEMS; Shipping charges as shown in addition 10 diskette shipping 
charges . Payment: VISA or MC. COO orders. add SJ.00. Taxes: Illinois 
customers. please add 8%. 

Nationwide: 1-800-621-6827 
In Illinois: 1-312-944-2788 


Minimum Order: S35.00 

WE WILL BEAr ANY NATIONALLYADVERTISED PRICE! 


DISK WORLD! 

Suite 4806 • 30 East Huron Street • Chicago , Illinois 60611 
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'13>'~~ 
~ Statistical 

Analysis 
Package 

A complete data manager and 
statistical analysis package 
similar to mainframe SPSS'. 

Walonick Associates 
5624 Girard Av. S. 
Minneapolis, MN 55419 
612-866-9022 
' SPSS is a trademark of SPSS, Inc. 

• Easy to use . Menu driven. Full-screen data 
entry, editing , and transformation 
• Basic statistics, autocorrelation , ANOVA 
• Multiple regression with residual analysis; 
automatic forecasting; graphs of residuats, 
forecasted and actual values 
• Cross plots, histograms. timeseri es plots 
• Interlace with Lotus 1-2-3 and VisiCalc 

THE FUTURES GROUP 
76 Eastern Blvd 

Glastonbury, CT 06067 (203) 633-3507 

Circle 532 on reader service card 

New PROBE 0 

trom HiPro Tech 
PROFESS IONAL MEASUREM ENT FOR 

TECHN ICAL AND ESTI MAT ING APPLICATIONS 

! llCilllf'i•r<; COlllr;lf'. ll)IS 

1H f'l1!11!c.T<; fin\) '>C'l<'f\115 1'> lir1(l 

!h< • I f11-'rt1 r1~r.t1 fJIOOf• In'>! 

,II ( \J/,IW ensy I(> ll'>l' 111 

q1,ipl11r !11(.'ilSWt.'IJlf'rl! ;m1J 

t.ounr1n9 tunc11on~ IBM PC ~ ... 
1ir MS OOS ' vf'rc;1llf'S 

P,1n.ilgr• 1nciut1es ProOf' ""'•lh 
c;1bl1! Ckpan s1on slor t'l(J<11a 
w1 Tt\ rmmcc rrn r, l!nppy 
r!I Sk .\/!In ilSSCfl!Oly pwguu11 
plu<; o.,;irr1p10 BASIC ." 1Hngr;un 

$84900 us 

HiPro tC?chnologiC?) inc. 
P 0 130X 2<1tl6 $11)N[ ( BC CANADA 

VBL - : ~Y3 

Circle 654 on reader service card 

PC World 

PCW:RLD 
BACK 
ISSUES! 

PC \Xlorld is much mo re than a magazine; 
it's an incredi ble refe rence lib ra ry fo r get t ing 
the very most out of your IBM -standard 
personal compute r. Now yo u c::m complete 
that valu able reference set by ordering back 
issues of PC World. T he cost is $5 per copy 
(including posrnge) fo r monthl y issues 
shipped within th e U.S. o r Canada, or $7 fo r 
our specia l Softwa re Rev iew issue. O utside 
the U.S. and Canada all issues a re $'10 each. 
Sorry, we are un able to bill you or accept 
credit ca rd o rders fo r back issues. 

To order: Check the issues yo u want below and enclose a check or money 

order with this form. Mail to: PC World Back Issues, 555 DeHaro Street, 

San Francisco, CA 94107 


Nan1c _________________________ 


Company _______________________ 

Address ________________________ 


C i t y /Star~/Zip_____ _________________ 

0 Vo l. l No. I 0 Vol. J No. 7 

PC Compatibil it y Computer Aided Design 


0 Vol. I No. 2 0 Vol. 1 o. 8 

PC Portabili ty Modems 


0 Vol. 1 No. 3 0 Vol. I No. 9 ($7) 

MS DOS 2.0, XT Annual Software Rev iew 


0 Vol. ·1No.4 0 Vol. 1 No. IO 

Disk Eniu lation In k Jet Primers 


0 Vol. 1 No.5 0 Vol. 2 'o. I 

CommLmications Progra ms Arti fic ial Intelligence 


0 Vol. l No. 6 0 Vol. 2 No. 2 

Hard Disks PCjr Home Computing 
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PC World Directory 


PC World Directory is a com­
prehensive listing, by cate­
gory, of products and services 
for the IBM PC, lookalikes, 
and compatibles. It provides 
rapid access to the burgeoning 
PC marketplace for both read­
ers and advertisers. 

FORMAT: The standard for­
mat includes a product ID, a 
300.-character descriptive ad, 
and company name, address, 
and telephone number. 

Advertisers ma:1 choose 
among categories already 
being used or may create their 
own. Display advertisers can 
cross-reference their current 
ad to the PC World Directory 
for increased exposure at low 
cost. 

RATES: Listings are accepted 
for 3-time consecutive inser­
tions at a rate of $420 ($140 
per issue). We are now offering 
a 6x insertion, 15% discount 
contract for a total of $714 
($119 per issue). Listings must 
be prepaid (except for estab­
lished display advertisers) 
upon submission of ad copy. 
Checks, money orders, 
VISA, and MasterCard are 
acceptable. 

DEADLINE: For space reser­
vation deadlines, contact a PC 
World Directory sales repre­
sentative at 4151861-3861. 
Please send copy and pre­
payment to: PC World Di­
rectory, 555 De Haro Street, 
San Francisco, CA 94107. 

Accessories 
Computer Covers 

Custom PC Covers & ... 

Maximum protection for low 

price. Anti-static dust covers of 

sturdy, clear vinyl material. PC 

covers (2 pc) $15 .95. Elegant, 

clear plexiglass printer stands: 

Lg. $34.95, Sm. $29.95. Add $5 

for slot. Visa/MC or check OK. 

Add $1 per cover/$3 per stand 

s/h. Printer & other covers also 

available. free catalog. SGW En­

terprises, Inc., 722-J Genevieve 

St. Dept. W401, Solana Beach, 

CA 92075, 6191755-8324 


Computer Cozies? 

Beautiful, hand-made, quilted 

dustcovcrs. A classy alternative to 

vinyl. Vinyl can damage ma­

chines hy retaining heat. These 

covers arc anti-static & machine 

washable. Offered in six colors: 

gray, chocolate, cream, wine, 

navy, and rust. Prices from $20. 

Send for brochure. Covers A l.ot, 

P.O. Box 369, La Honda, CA 
94020, 41S/747-0352 

Furniture 

Computer Desks 
Beautiful wood-grain finish com­
puter desks & printer stands. 
Desk & stand closes to protect 
equipment. Adjustable shelves al ­
low you to use many accessories. 
Sturdy design calls for years of 
use. Ergonomically designed to 
reduce back & eye fatigue. 
Shipped to home/office. Satisfac­
tion guaranteed. Prices start at 
$119. Send/call for brochure. The 
Furniture Byte, P.O. Box 17S7, 
Longview, WA 98632, 
2061423-7524 

Jewelry 

Computer Jewelry 
Signifying professional involve­
ment in the microcomputer in­
dustry. Unique designer pieces 
are perfect for gifts, awards, or 
premiums. Lapel pins, tie tacks, 
and stickpins in 18K gold vermeil 
($12) or sterling silver ($10). Sat­

isfaction is guaranteed, or your 
money back. (See display ad this 
issue.) MC/N, Computer jewelry, 
Simms Center, Box 9393, San 
Rafael, CA 94912, 4151453-7033 

Supplies 

Touch Downs rn 

8 enlarged Keytops "' for the IBM 
PC. BACKSPACE; RETURN/EN­
TER; SHIFT (2 keys); TABS; 
O/INS; CTRL; ALT. Non-glare 
Keytops fit over tops of existing 
control keys, providing easier 
reach & bigger targets. Eliminate 
typing misses. Specify color 
choice: IBM grey or charcoal. 
Order Touch Downs, $18.95 
postpaid: Hoo/eon Company, 
P.O. Box 1810 A, Cottonwood, 
AZ 86326, 6021634-4507 

Computer Forms 
Over 450 computer forms: 
checks, statements, invoices, tax 
forms, "no-pcrf" letterhead, 
envelopes, mailing labels, etc. 
Forms designed for Accounting 
Plus, BPI, CYMA, Continental, 
Great Plains, MBSI, Peachtree, 
State of the Art. 24 hour shpt. on 
non-imprinted stock, free shpt. 
on most forms. Checks Tb Go, 
8384 Hercules St., La Mesa, CA 
92041, (NA) 8001854-2750, (CA) 
8001552-8817, 6191460-4975 

DataBinder 
NEW PRODUCT. Attractive, 
sturdy, vinyl-covered looseleaf 
binder for standard tractor feed 
8V1" x 11" printout paper. Large­
capacity 1V1" rings arc spaced to 
accommodate vertical or horizon­
tal storage, fanfold or separate. 
Black, blue, brown, green & or­
ange. $6 each + $2 shipping. Set 
of 5 colors, $28 postpaid. Data­
Bind, Inc., P.O. Box D, Margate, 
NJ 08402 

Computer Glow rn 

Care Kit restores that "like new" 
glow to your PC with cleaners 
specially formulated for computer 
surfaces. Care Kit contains Lint 
Free Wipers, Plastic Ink & Stain 
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Remover, Anti-Static Cleaner & 
Polish, & Anti-Static Spray. Care 
Kits are shipped promptly from 
stock for only $19.95 + $2 ship­
ping. Dealer inquiries invited. 
Merritt Computer Products Inc., 
2925 LBJ Frwy. #180, Dallas, 
TX 75234, 2141942-1142 

Communications 
PCOX-Co-ax Interface 
PCOX is a high-performance 
IBM 3278/79 emulator for the 
IBM & compatible PCs. PCOX 
consists of a OMA-attached 
board & emulation software 
with an optional file-transfer fa­
cility. The file-transfer option op­
erates with both TSO & CMS. 
Emulates mods 2, 3 & 4 of the 
3278 & mods 2A & 3A of the 
3279. CXI, Inc., 3606 W. Bay­
shore Rd., Palo Alto, CA 94303, 
4151424-0700 

Computer Repair 
CRC-Computer Repair 
IBM PC & XT service. Prompt 
professional repairs on IBM & 
non-IBM devices. Large spares 
inventory reduces delay to a min­
imum. Trained certified techni­
cians provide the professional 
user with the professional service 
he deserves. Nationwide through 
local franchises. Computer Re­
pair Corp., 1111 W. El Camino 
Real #133, Sunnyvale, CA 
94087, 4081720-0994 

IBM Circuit Board 
Repairs for PC, XT. An Alternate 
source of professional circuit 
board and subassembly repair 
available through PC dealers. 
Lower prices and faster turn­
around, utilizing Automatic Test 
Equipment (ATE), typically 5 
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days in-house. From keyboards to 
power supplies. Have your dealer 
contact: Unitrace Inc., 3350 Scott 
Blvd. #20, Santa Clara, CA 
95051, 4081727-7573 

Consultants 
California 

dBASE II Consultants 
dBASE II: Fixed Price Reports 
•We send you a questionnaire. 
•You describe your report needs. 
•We give you a fixed price quote! 
Specialists in order entry, repair 
tracking, mailing lists. Write or 
call : David Jenkins & Associates, 
1609 Bancroft Way, Berkeley, CA 
94703, 4151644-2369 

Advance Info Systems 
A micro is still a computer! Let 
me help you save your time & 
money. Services offered include 
user needs analysis, hardware & 
software selection & person­
alized training. Ask me about 
dBASE II, spreadsheet programs, 
networking, telecommunications, 
etc. IBM PC system integration is 
my specialty. Advance Info Sys­
tems, 2818 Clay St., San Fran­
cisco, CA 94115, 4151922-6539 

Accounting on Your PC 
Let our CPAs help you select & 
set up the best accounting system 
for your needs. We use a proven 
approach that has helped many 
businesses computerize success­
fully. We have evaluated & used 
all of the major accounting pack­
ages (over 24) & know which arc 
good. We sell no hardware or 
software. Knight & Company, 
CPAs, 6644 Heartwood Dr., 
Oakland, CA 94611, 
4151339-9036 

New Jersey 

Computer Systems Labs 
IBM PC communications special­
ists. Professional systems staff · 
highly experienced with soft­
ware/hardware selection, training 

PC World 

and applications. De,·doper ni 
PCTIE, async communications 
software for IBM & non-IBM 
svstems. Custom software for all 
PC/Host networks. Call or write 
for brochure. Hommi De<111, 
Software Systems, 1108 Shreu·s­
b11ry Aue., Timon f,11/s, NJ 
07724, 2011842-58()(} 

Tennessee 

Add-On Board Design 
Engineering firm specializing in 
microcomputer hardware & soit­
ware development. \X'e will de­
sign products (add-on l:ooards. 
peripherals, etc. ) ior the IB~I PC. 
PCjr, or other microcomputers. 
We have extensive experience in 
industrial controls, data acquisi­
tion, & speech synthesis applica­
tions. Arnet S1•stems. Inc ., 17f:" 
West End Ave:. N,1slll'illc. TN 
37203, 61S/329-07211 

Disk Copy Service 
Superior Disk Copying 
Allenbach created the industr\', 
and we've since l:oeen imitated:_ 
but never duplicated. Copies sup­
plied on OEM quality Allenbach 
LIFETIME GUARANTEE disk­
ettes. Virtually all iormats & 
systems. Seriaiization, copy pro­
tection, & packaging a\'ailablc. 
Rapid delivery on 100 to 100,000 
copies. Allenbach Industries. Inc., 
2101 Lzs Pa/mas Dr.. C.1rlsb.1d, 
CA 92008, 8001854-1515, (CA : 
61914311-22511 collf.'Ct 

Disk Files 
Commodities 

Pork Bellies 
Good at games? Dare play for 
real? Trade bellies futures' Each I 
cent move is worth S380! U,e 
our priccivol/01 histories to find 

the truly lt11.:rative. hidden pat­
terns that millionaires won't re­
veal' Complete 1983 C!'v!E Bellies 
Data: Printout, SIJ5; Diskette 
for IB\I PC:. Sl25. \IC'Visa. 
Comf:1x. Dej!t. W'. l'.0. RrJx 
l523. \'\'ic/Jit.z. KS 672Ul 

Diskette Doubler 
Convert Floppy to Flippy 
Reduce diskette costs bv 50'\,. 
Backside oi diskettes h~ve re­
cordable media. 5Y4" flip-it kit 
converts sin1de-sided diskettes so 
vou ..:.111 use both sides quickly & 
ca,ilv. :\o need to : mea;ure, 
mak~ .1lignmcnt marks & no mis­
takes. Great ior back-up copies. 
Onl\' $29.95 + SJ S'h. Pavs for 
it;ci°i in minutes! Order roJav. 
\IC:Visa . [) 1'1111ch Comj!an)•, 
l'.O. Box 201. Newton High/,111d, 
,\IA 02161 . 617i527-fl .II' 

Diskettes 
Elephant Mem Systems 
Quality diskettes arc <l\'ailablc in 
all popular 5 h " and 8" models 
and custom formats. Thcv'rc 
guaranteed to meet or bc:n every 
industry standard ior quality. 
Thn come ,t.rndard with rein­
iorc~d hub rings and they sell at 
wme oi the lowest prices in the 
businc,s. J.e.zding Edgt• l'mducts, 
225 "Jim1j!ike St ., C.111tu11, 
.\IA 02021. 800;.l4.l-68.l.l, 
61 711128-8150 

Hardware 
Add-On Boards 

AST/Maynard/Quadram 
.-\ST \lcgaPlus iSC. 64KJ S269. 
AST SixPack tSPC. 64KJ 5269. 
AST J,() Plus (SC) $114. Extra 
Parallel, 2nd serial or game, $3.i. 

MAYNARD Disk Controller 
$162. With PP add $43. SP add 
$63. QUADRAM Quadboard 
$269. Set oi nine 64K, 200ns 
chips S55. Hayes Smamnodem 
120UB, S435. \//.,\! Computer 
Electronics. IO J'.1rk Pl., .\forris­
t<>ll'll, NJ 07960, 201/267-.l268 

No Slot Memory Upgrade 
Let us install up to 256K RAM 
on your EXISTING SYSTEM 
BOARD using NO SLOTS. We 
improve your IB\I PC so it can 
address the 64K RAM chips. 
256K-$.B5 (expandable & war­
ramecd). DO-IT-YOURSELr 
KITS, PC-KPC-S69.95. With as­
sembled no slot PC Board, 
$99.95. 64K-RA.\IS ($5.85 ca ). 
Add-1\'IEAI, 22151 Red1mod Rd., 
Czstro Vallev, CA 94546, 
4151886-54-i.l 

256K Expandable Mem 
64K-256K User Expandable 
(Socketed) Paritv \lcmorv, Preci­
sion Delay, l.ine"riming, Switch 
Sckctablc Start Addrcs; on 64K 
Boundaries an\'where in 1\'I Ad­

0 

dress Spa.::e. H old-Down Bracket 
& Card Guide. I vcar warrant\'. 
Fullv tested mcmc;rv board, $98. 
RA~·! 64K incrcme;lts, $52 ca. (9 
64K chips, 200nsi. Call ior latest 
prices. 011tr,1x, /11c., /'.O. /lox 
.l6/I, 0<1klmrst, NJ 07755, 
2011244-2302 

Big Blue CP/M-80 Plus 
Big Blue runs CJHM-80 programs 
on PC, CO.\'! PAQ or Columbia 
without CPtM. This single slot 
.::ard includes Z80B, 64K RA:-.:!, 
parallel & serial ports, serial ca­
ble, real time dock & hard disk 
interiace. Programs provided for 
emulation, communication & 
reading most CP1M formats. Just 
$595. Q11Ces. Inc .. 3 Q11Ces Dr.. 
Aletuchen, NI IJH/140, 
2011548-213 .~. Telex-29941(! 
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LNW Busboard 
Add up to 8 functions of your 
choice & only use one slot in 
your PC or XT. Busboard can 
hold 512K and either coprocessor 
or function modules. It comes 
complete w/memory management 
software allowing up to 812K w/ 
print spooler & RAM drive. In­
flo Inc., 244 Mill Rd., Yaphank, 
NY 11980, 5161924-9229 (voice 
line), 5161924-8115 (30011200 
baud 24 hr modem line) 

Multiplexer 
EIGHT TERMINALS can be 
connected to an IBM PC using 
the PC MUX. One printed cir­
cuit board mounts inside the PC. 
An external interconnect module 
with eight RS-232 connectors in­
terface directly with terminals or 
other serial devices. $395. Solana 
Electronics, 742K Genevieve, 
Solana Beach, CA 92075, 
6191481-6384 

2 in 1 Dual Video Board 
Single board combines IBM 
mono/color display adapters. 
High speed logics eliminate snow 
effect problem of IBM & other 
video boards. Relocatable 1/0 & 
memory (16K/64K optional) ad­
dresses. Interfaces to IBM mono­
chrome/color/RGB/composite 
video monitors, light pen, TV 
(RF mod. req'd.) & parallel 
printer. List $545. Venus Systems, 
2038 Admiral Place, San Jose, 
CA 95133, 4081729-9221 

Disk Drives 

Hard Disk III 
Leading Edge® hard disk III is a 
5 W' Winchester disk subsystem. 
Features (Z80A) microprocessor, 
which provides 18 high-level 
commands. TRS-80 model III & 
I & IBM PC compatibility. Pro­
vides power for 2 Winchester 
disk drives. Full sector buffer 
256-512 bytes. Leading Edge 
Products, 225 Turnpike St., Can­
ton, MA 02021, 8001343-6833, 
6171828-8150 

Thinline Drives 
With Inflo's drive system the PC 
can hold up to 4 floppy drives or 
2 floppy drives and a hard disk 
inside your PC. Drives are avail­
able with storage from 320K to 
1600K. Inflo Inc., 244 Mill Rd., 
Yaphank, NY 11980, 5161924­
9229 (v.oice line), 5161924-8115 
(30011200 24 hr modem line) 

Disk Drives for PC 
TM55-2, DS, 40T: $229 
TMI00-1, SS, 40T: $175 
TMI00-2, DS, 40T: $229 
TMlOl-4, DS, 40T: $315 
CDC 9409, DS, 40T: $239 
MAYNARD complete internal 
lOM Winchester hard drive sys­
tem. From $969. Visa/MC/ 
checks. VLM Computer Elec­
tronics, 10 Park Pl., Morristown, 
NJ 07960, 2011267-3268 

Inflo 8" Drive System 
Inflo supplies a dual 8" DS drive 
system for IBM PC & XT, which 
holds 2.5 M formatted storage. 
Complete system (ready to plug 
in & run) w/software, controller, 
& cables. 
8"I nflosystem $1700 
w/512K RAM $2250 
w/512K, Printer, 
Serial ports, Clock $2450 
Inflo Inc., 244 Mill Rd., 
Yaphank, NY 11980, 
5161924-9229 (voice line), 
5161924-8115 (30011200 baud 24 
hr modem line) 

Graphics Systems 

Angel Workstation 
High resolution color graphics 
workstation, 640 x 480, 16 col­
ors from a palette of 4,096. Busi­
ness presentation, CAD and 30 
software available. Create graph­
ics interactively with mice and 
digitizers & display images using 
monitors, computer cameras, 
video projectors, frame grabbers, 
printers & plotters. Media 
Cybernetics Inc., 36 Columbia 
Ave., Takoma Park, MD 20912, 
3011270-2272 

Mice 

PC Mouse 
Make your existing software 
easier to use. With our PC mouse 
and software, you point to com­
mands in a pop-up menu. Instead 
of cursor keys, you point to 

where you want to move. No 
hardware or software changes. 
Fully user customizable. Great 
with Lotus 1-2-3. Uses RS-232 
port. $295 complete. Mouse Sys­
tems Corp., 2336H Walsh Ave., 
Santa Clara, CA 95051, 4081988­
0211 

Modems 

XCOMModem 
Internally mounted modem 
board for IBM PC and XT. Full 
featured 103/212A compatible 
asynchronous modem comes 
with CROSSTALK-XVI & tele­
phone cable. Features: auto-dial/ 
auto-answer, auto speed select 
(30011200 bps), ringback busy & 
dialtone detect & 2 yr. warranty. 
DLR pkg. avail. (Visa/MC) Price 
$449. XCOM, 3213 Ramos Cir­
cle, Sacramento, CA 95827, 
9161366-7071 

Printers 

Starwriter F-10 
This 40 CPS daisy wheel includes 
low profile design, industry stan­
dard ribbons and print wheels, 
standard centronics parallel or 
RS-232C, and extensive built-in 
word processing functions. The 
Starwriter F-10 printer is sup­
ported by a full year warranty 
and national authorized Leading 
Edge service centers. Leading 
Edge Products, 225 Turnpike St., 
Canton, MA 02021, 
8001343-6833, 6171828-8150 

Printers & Promises 
WE KEEP BOTH! We stock 
most wanted printers at BELOW 
MARKET PRICES. If we foresee 
a delay in your shipment, we will 
contact you immediately for your 
instructions-CANCEL or 
WHATEVER. Your cashier's 
check or credit card will only be 
deposited at time of shipment. 
Allow us to serve your printer 
needs. Printers & Promises, 
8001824-3011 

Printmaster F-10 
The 55 CPS model with all the 
same features as Starwriter F-10 
plus faster print speed & carriage 
return time, accept data trans­
mission up to 600 baud, dual­
color ribbons, & original plus 4 
copies. The Printmaster F-10 is 
supported by a 1 year warranty 
and nationally authorized Lead­
ing Edge service centers. Leading 
Edge Products, 225 Turnpike St., 
Canton, MA 02021, 8001 
343-6833, 6171828-8150 

Prowriter 
Offers a printing speed of 120 
CPS, bidirectional printing, 8 
character sizes, and 5 alphabets. 
Prowriter's NX9 matrix produces 
correspondence quality print and 
high resolution graphics. The 
Prowriter 85 JOA provides a 10" 
carriage. Prowriter 1550 provides 
a 15" carriage. Leading Edge 
Products, 225 Turnpike St., Can­
ton, MA 02021, 8001343-6833, 
6171828-8150 

NEC Spinwriter Catalog 
FREE CATALOG! Includes pic­
tures, product descriptions & 
prices of all letter quality printers 
featuring the IBM PC compati­
bles. The 3550 & the 2050 cata­
log also illustrates all character 
sets (with alternate sets) available 
for the Spinwriter & identifies in­
terchangeable Thimbles. Write or 
call: WPPS Inc., One Industrial 
Way, Eatontown, NJ 07724, 
2011389-1600 

Storage Devices 

QCS HarDrives 
QCS offers external Winchester 
Subsystems with capacities of 10 
to 83M for the IBM PC, COM­
PAQ, Columbia and TI Profes­
sional. Backup to floppy or 
optional SM removable cartridge 
drive with state-of-the-art util­
ities. Fast, Reliable, Expandable. 
From $2499. QuCes, Inc., 3 
QuCes Dr., Metuchen, NJ 
08840, 2011548-2135, Telex 
299410 

Winchester Controller 
Hard disk drive controller for 
IBM PC, Plugs into any of 5 1/0 
slots. Programmable disk param­
eter enables the use of any 5.25" 
hard disk drive model with 
ST-506 interface. MS-DOS 2.0 
driver included $485. For Apple 
II: controller + host adaptor + 
DOS 3.3 driver $485. Dealer in­
quiries invited for OTC Products. 
Storage System Engineering Ser­
vice, 5834 Southview Dr., San 
Jose, CA 95138, 4081980-7343 

Diskit 10 + lOR Subsystem 
Combination lOM fixed 
Winchester plus lOM. Removable 
Cartridge for fast disk-to-disk 
backups. Compatible with MS­
DOS backup & restore utilities 
with variable directory configura­
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tion per cartridge. Higher fixed 
capacities to 150M available. Ex­
cellent for XT backup using IOM 
removable cartridge only. Sys­
tems Peripherals Cons11/ta11ts, 
9747 B11siness Park Ave., San 
Diego, CA 92131. 6191693-8611 

Mailing Lists 
Mailing Lists 
Over 528,000 micro owners se­
lect by brand : 160M Apple, 95M 
IBM, 153M TRS-80, others. 
4200 Computer Stores w/6 differ­
ent selection options. 2,618 clubs 
& user groups. 10,500 computer 
advertisers. Lists bv software 
brand, printer model, schools, 
publications, newsletters. Over 
50 different micro lists, + direct 
response card decks . Free catalog. 
lrll Brechner, 'li:irgeted Marketing 
Inc., Box 453, Lil'ingston, NJ 
07039, 201i731-4382 

Publications 
Advertising Tracking 
Analysis of ad space, expendi­
tures and market share in over 50 
computer publications. Used by 
ad managers, publishers, space 
reps, media buyer;. Call for com­
plimentary newsletter. Adscope, 
A Serz1ice of Adtr.ik, Inc., P.O. 
Box 226, Goldend,1/e, \VA 
98620, 5091773-3703 

dBASE II Applications 
This is a comprehensive program­
ming guide to dBASE II. Instruc­
tions for beginners & advanced 
programmers. Add-ons such as 
dgraph, dutil, reviewed in detail. 
Over 200 pgs. Contains complete 
Accounting System w/Payroll, 
Accounts Pavable and General 
Ledger. Ord~r 24 hours. Visa/MC 
welcome. $39.95 A11tomate 
Computer Software, P.O. Box 
290336, San Antonio, TX 78280, 
5121692-2437 

Hardware Source Guide 
Comprehensive, up-to-date, com­
parative listing of more than 800 
uniquely IBM PC compatible ex­
pansion boards & subsystcrm 
currentlv avail. from mu 240 
mfgs. P;ices, specifications, avail­
ability of memory, video graph­
ics, communications, interface 
boards, disk subsvstems, others. 
Semiannual issue ·avail. now, 
$19.95. Visa/MC (add $10 out­
side US). lronoak Company. 
3239 Caminito A111ec<1, La .fo/1,1. 
CA 92037, 619'450-0191 

Online Business Info 
150 business newsletters online. 
full-text, including 40 for the 
computer professional. Every 
word indexed in current/back is­
sues. Issues online before print 
editions. Equiv. print value: 
$30,000/\'ear. Low-cost service 
includes NewsFla;h, unique elec­
tronic dipping service, plus UPI 
and PR Newswire. Ne!l'sNet. 9-15 
H<1verford Rd. , Bryn ,\1.ill'r, l':\ 
19010, 800!345-1301, 
2151527-8030 

Computer "Yellow Pages" 
A single source arranged like the 
"yellow pages" providing phone 
numbers & addresses of ovt:r 
3300 companies affiliated with 
the computer industry nation­
wide. Arranged by product: 
service categories including 
hardware, software, consultants, 
retailers, distributors, iurniture & 
supplies. Price S14.95. Free list­
ings available. C/.\1-G, 9371 
Kr,1111er Ave., Unit I, \Vestminster, 
CA 92683, 7141892-4468, ext. 7 

Sales/Marketing 
Software Authors 
Software Marketing Services will 
help you market your software. If 
you have a product ready to go. 
or if you're working on one, we 
will provide you with the services 
needed to bring your product 
successfullv to market. We have 
contact': OEMs, publishers, di,­
tributors & others interested in 
your software. For details: Sofi­
ware Marketing Sen•ices, /'.( ). 
Box QQ, Neu• York, .'\Y /()/ 13 

Tape/Disk Conv. 
Conversion Services 
.\lag tape to disk conversion. Anv 
9 track 1600 BPI i\IAGNETIC 
TAPE converted to: 
8": U'ii'vl IBI\I 3740 
DISPLAY WR. CPT 8000 
IB.t-.1 SYSt ?? IBi\I PC 
.'iV4': OSBORNE 
APPLE II TELEVIDEO 
.\IORRO\'<" ALTOS 
KAYPRO SUPERBR:\IN 
XEROX 820 DEC vTl80 
TRS80 I CP.\I ZENITH 
Disk to disk and disk to tape con­
version also av.1ilablc. l'imr 
Computing Sen•iccs, Inc. , -l 7 W'. 
Dundee Rd .. \'i'hccling, IL 
60(19(), 3/2i-l59-60/() 

Time Sharing 
Orange Co., CA Bureau 
Use rnur PC on our DEC \'AX 
111780 computers to perform 
your large dat.1 processing jobs. 
Software p.Kkage is available to 

permit terminal emulation and 
file transfer through our dial-up 
facilities 24 hrsidav,-: danlwk. 
Our rates .ire ..:ompetitiv~ . Very 
low rates arc charged for night 
batch jobs. /'DA Engineering, 
1.\6(1 Brookhollou• Dr., S,111t,1 
:\11.1, CA 9TU5, 71-l 556-281!0 

Software 
Accounting 

Accountants Software 
Finallv' A softw.irc source for the 
practi.cing accountant with pro­
gr.11m designed t•specially for the 
profes,ional practitioner. De­
preciation, After-Thc-ract 
Payroll , form #1099 Generator, 
Account Analv~is & Client Infor­
mation Svstem .ire just a few of 
m.rnv. c;ll or send for our com­
plct~ c.ualog. ( >mni Softwcm' 
Svstl'llzs, Inc., H6 N. Bro,id St., 
c;riflith, IN 46319, 219!92-l- l522 

Timecard Calculation 
Tli\IECARD calculates E.\1­
Pl.OYEE hmm; from timcc.ird 
d.u.1. Accept' time in hr;. 'min . or 
decimal time. Generates printout 
of in .rnd out times. daily totals 

of reg. & O.T. hrs., vacation 'hol­
iday, pay period totals. etc. De­
partmentalized. Cuts payroll 
prep time by at least half. $195. 
C/J,111ccllor Associ.ites, 2880 S. 
i\l,1in #120. S,1/t Like City. UT 
84115, 8001221-0254. (UT) 
80/i-186-2348 

Agricultural 

Feed Blending Programs 
i\llXIT-2 ($595 ) finds least-COS! 
r.itions for all animals. Hundreds 
of ingredients & 57 uscr-cho,en 
nutrients. :\llXIT-.3 ($795) runs 
multiple rations. Each ration is 
stored on disk and summarized in 
a one-page output. PRICE-IT 
($.l95) is a feed pricing and in­
vt:ntory program. Demo disks 
available . Agrimltural So(tmire 
Consu/t,mts, 1706 S,mt.i Fe, 
Dept. I'. l\.ings1 •ill<', TX 78363, 
512.'595-1937 

Record Mgmt. System 
folly intcgr.ued ranch mgmt. rec­
ord keeping system including 
Payables, Gil., Cir\, and Payroll. 
Easy data entry, editing. and re­
trieval. Complete Cost Account­
ing .md P.1yroll Reports, includ­
ing W-2\ and Quarterlies. Avail­
able for CP/M, PC-DOS or MS­
DOS. Price: $2995 . Demo avail­
able. Frontier Computer Corp., 
2630 \\I'. Dur!J,1m Ferry Rd .. 
"frcICy, CA 95376, 209i836-2098 

Business Applications 

Professional Time Acct. 
Time Accountant is an es,ential 
timt'keeping and management 
tool for profcs,ionals. Functions 
include hilling preview, invoicing 
and reporting by indiviJual, cli­
ent. project and activity. Includes 
pocket calendar-time sheets, tele­
phone support. Rt'quires 1281' 
RA.\!, two 320K drives. $395 . 
Time Acco1111t.int, 1230 U11it1cr­
sity Dr., .\le11/o 1'.1rk, CA 94025, 
-115 l28-7877 
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BASIC Report Writer 
If you use or develop BASIC ap­
plications, KONSCRIPT can pay 
for itself on the first day of use! 
No more tedious reports to code. 
End-users can define reports in 
sec. by answering prompts. Ran­
dom seq. files, any # selection 
criteria, flexible mailing labels, 
sorting, etc. Stand alone or ap­
pend to your programs. 64K, 
$195. Konnote Systems, P.O. Box 
17039, Los Angeles, CA 90017, 
2131384-4644 

Linear Programming 
MINI-MAX ($395) is saving a 
copper refiner in Ashland, IL, 
$10,000 a month. "It's extremely 
easy to use," says an investment 
counselor in Oakland, CA. See 
how linear programming can 
boost your profits. The demo 
disk ($30) includes a Beginner's 
Guide and 70-page manual with 
7 examples from business & in­
dustry. Agricultural Software 
Consultants, 1706 Santa Fe, 
Dept. P, Kingsville, TX 78363, 
5121595-1937 

Organizer for 1-2-3 ni 

User-friendly Lotus. "Branching 
tree" File-Link menu sys: enter 
filenames on easy-edit Menu 
Boards for instant access. New­
file format w/handy commands 
& room to add yours. Write your 
own HELP panel, notes, instruc­
tions. Sample files show how pro­
gram works. Organizer $89. 
Extra File-Link disks 3/$39. 
Demo: $29. Visa/MC. The 
Whiterock Alternative, 8255 15th 
NE, Seattle, WA 98115 

Myte Myke T" Business Pkg 
Commercial Grade-Integrated 
• Business Acct: O/E PIO AIR 

SIA Inventory A/P GIL 
• Mfg Ctrl: STD Cost, BOM, 

Oper Rtg, FCST-Sched, MRP, 
SFC, where used, MPP, Prod. 
Costing •JOB SHOP• 

• Pro Time: Time & billing, in­
stallation + ongoing support 
avail. CP/M, PC-DOS, MS­
DOS, UNIX, others. 

MDS Associates, P.O. Box 108, 
Orchard Park, NY 14127, 
7161662-6621 

Venture Demo System 
The VENTURE Financial Plan­
ning & Analysis System is rapidly 
becoming a popular business 
planning tool. Find out why for 
yourself. Order the VENTURE 
Demo System today. For $15 you 
will receive the VENTURE disk­
ettes (full system with limited 
data entry), 2 sample models plus 
a comprehensive tutorial/training 
guide. Weiss Associates, Inc., 127 
Michael Dr., Red Bank, NJ 
07701, 2011530-9260 

dINVOICER + PLUS 
Menu-driven billing & accounts 
receivable management system. 
Produces Invoices, Aged State­
ments, Invoice journals, Receipts 
Journals, Aged Customer Ac­
count Status, Packing Lists, etc. 
Available with modifiable source 
code for dBASE II users $129, or 
as a stand-alone Run-Time"' 
package $199. Visa/MC. 
dATAMAR SYSTEMS, 819 Gage 
Dr., San Diego, CA 92106, 
6191223-0444 

Calendars 

Calendar Plus 
A time management system that 
displays activities in block calen­
dar; prints calendar for selected 
range of activities, times, person­
nel or locations; prints calendar 
extracts in tabular lists; merges 
separately maintained calendars. 
Much more. PC-DOS/MS-DOS 
versions 128K, any printer. $300. 
International Software Solutions, 
3355 Lenox Rd. #750, Atlanta, 
GA 30326, 4041233-1519 

Communications 

VT52/100/102 Emulator 
PClOO turns your IBM PC (or 
compatible PC) into a DEC 
VTl00/52 terminal. PC102 adds 
VT102/printer support and file 
transfer to PClOO. PC102SV even 
supports 132 columns. We guar­
antee compatibility with all 
VT52/100 applications including 
EDT, KED, WORDll, and vi . 
Call or write for free brochure. 
From $89. General Micro Sys­
tems, 7525 Mitchell Rd. #101, 
Minneapolis, MN 55344, 
6121937-9194 

Monitor Transactions 
MORT measures actual total re­
sponse time at IBM 3278 termi­
nal. Monitoring intelligence at 
terminal site thru locally ex­

ecuted scripts. Processor perfor­
mance not impacted, giving 
objective measurements. Executes 
on IBM PC, connects to host as 
3278, works with all 3278 ap­
plications. $2,495. Automation 
Design Inc., 350 N. Clark #650, 
Chicago, IL 60610, 3121670-2660 

Compilers 

Aztec C86 
Aztec C86 is the choice of profes­
sional programmers worldwide. 
Aztec C is the most complete im­
plementation of Unix V7C avail­
able for micros. The compiler 
also includes assembler, linker, 
debugging aids, library utility & 
overlay support. For a product 
review see the August 1983 issue 
of Byte. $249. Manx Software 
Systems, P.O. Box 55, Shrews­
bury, NJ 07701, 2011780-4004 

C Compiler • Debugger 
Working in support of the c-sys­
tem's full C Compiler, the c-win­
dow provides source statement 
execution and breakpoints; vari­
ables may be displayed/altered 
using C expressions; displays 
source code as program is tested. 
A must for all C programmers. 
128K, two floppy drives required. 
C Compiler $195, c-window 
$195. c-systems, P.O. Box 3253, 
Fullerton, CA 92634, 
7141637-5362 

C86-C for Professionals 
"C" brings great power, control 
and conciseness to programming. 
C86 brings FULL UNIX syntax 
(portability), source to a rich li­
brary (gives you control), no roy­
alties, PC-DOS & CP/M-86 
support, and overlays. Hot-line 
support is solid. $395. Call your 
Dealer or CI. Computer Innova" 
tions, Inc., 980 Shrewsbury Ave. 
#530, Tinton Falls, NJ 07724, 
2011542-5920 

Cryptography 

Crypt Master 
Stop locking up your disks! The 
most secure cryptographic system 
known, the RSA public-key sys­
tem, is now available for the IBM 
PC. Crypt Master encrypts confi­

dential disk files for the ultimate 
in data security. Ensure the pri­
vacy of your electronic mail. (See 
display ad this issue.) Digital Sig­
nature, 5453 S. Woodlawn, Chi­
cago, IL 60615, 3121324-6533 

For Your Eyes Only 
Safeguard sensitive data with this 
fast, easy-to-use encryption tool. 
Proprietary info, diary entries­
any file can be made un­
decipherable to anyone but you. 
No encryption method is 
foolproof, but this one will pro­
tect your data from all but the 
most sophisticated snoops. Req. 
64K, DOS. $30. Evviva Software, 
765 San Antonio Rd. #3, Palo 
Alto, CA 94303, 4151494-9344 

Culinary Arts 

"Compo-Chef" 
A complete Culinary Guide for 
the IBM PC. Create a personal 
Recipe Library, Directory of 
Foods, perform Food Cost & 
Portion Comparisons. COMPU­
CHEF has over 90 Continental 
Recipes, Culinary terms, a Cal­
orie guide, Herbs & Spices, & 
more. Home & restaurant use. 
Req. 128K, DOS, double-sided 
dd. Special intro., $24.95. Dis­
tributors invited. DeAmicis Soft­
ware Development, 4193 Ga/bar 
St., Oceanside, CA 92056, 
6191758-4766 

Data Management 

RESQ-Ultimate DBMS 
The only system that makes it 
fast & easy to design & create 
your forms & reports right on 
the screen! Calculates, reads, 
searches, sorts faster than other 
systems tested; interfaces with 
word processing programs. With 
plain English manual, help 
screens, & password protection. 
$395. Key Software Inc., 2350 E. 
Devon Ave. #138, Des Plaines, 
IL 60018, 3121298-3610 

Development 

Program Dev. Tool (PDT) 
A single add-in board to IBM PC 
together with a software diskette 
provides complete real-time de­
bugging & performance analysis. 
Major features include Debugger, 
Real-Time Trace, Hardware 
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Breakpoints, Performance Analy­
sis & others. Demo diskette 
available for $20 plus tax. For 
more info contact: Answer Soft­
ware Corp., 20863 Stevens Creek 
Blvd., B2-C, Cupertino, CA 
95014, 4081253-7515 

Edit 

KEDIT 
KEDIT is an XEDIT-like full 
screen editor for the PC. Split­
screen editing of multiple files, 
targets, ARBCHAR, SCHANGE, 
GETFILE, SORT, wordwrap, 
paragraph reformatting, block 
operations, key redefinition. Re­
quires 80 column display, 128K 
(160K with DOS 2.00). $85 ($95 
after April 1st) plus $3 shipping. 
Demo version $10. Mansfield 
Software Group, Box 532, Storrs, 
CT 06268, 2031429-8402 

Educational 

Professor DOS 
Interactive, self-paced tutorial 
program designed to teach new 
PC users important PC concepts, 
including DOS. Simulates DOS 
operations, allowing you to freely 
experiment. Uses graphic images, 
sound, animation and color to 
help you learn smarter, faster, 
easier. Available at fine dealers. 
$59.95. Individual Software, Inc., 
1163-I Chess Dr., Foster City, CA 
94404, 4151341-6116 

PC/Pilot 
Language for education and 
training. By MicroPi, the source 
of PILOT on the other major per­
sonal computers. Meets Common 
PILOT standard. Extensions for 
color, graphics, user fonts, win­
dows, files and video disk/tape 
control. Includes EZ editor. Lie: 
$100 single, $550 multiple. Wash­
ington Computer Services, 3028 
Silvern Lane, Bellingham, WA 
98226, 2061734-8248 

The Instructor 
A self-paced tutorial program 
that teaches first-time users how 
to interact with the PC. Designed 
to be the first serious software 
run by new users of all ages. Uses 

graphics, sound and color to 
create friendly interaction. See 
your local retailer. $44.95 . Indi­
vidual Software, Inc., 1163-I 
Chess Dr., Foster City, CA 
94404, 4151341-6116 

Hebrew Scribe 
Type Hebrew with your IBM PC 
or XT. Makes Hebrew school 
homework more fun. Satisfaction 
guaranteed or your money back . 
Makes a great gift! Requires 
color/graphics adapter. (For op­
tional hard-copy, included 
screendump requires Epson 
printer.) Call, ask for Gary 
Rosen. To order send $29.95 : 
Gamma Productions, 817 10th St. 
#102, Santa Monica, CA 90403, 
2131451-9507 

Tutorial Set 
Creative graphics combined with 
unique interactive lessons on 
DOS commands and concepts, 
keyboard operations, and 
EDLIN, make this training the 
most effective, enjoyable way to 
learn IBM PC and XT opera­
tions. Teaches DOS 1.1 and 2.0. 
Requires 64K, DOS, mono­
chrome or color display, 1 disk­
ette drive. $94.95. Individual 
Software, Inc., 1163-I Chess Dr., 
Foster City, CA 94404, 
4151341 -6116 

Engineering 

Structural Design 
Quick, versatile, interactive 
structural programs - beams, col­
umns & frames of any material 
efficiently analyzed & designed. 
Extremely friendly input/output 
with COLOR graphics options. 
Specify PC configuration and 
send $25 for demonstration disk 
to: c2b2 - software design, 763 
27th Ave., San Francisco , CA 
94121, 4151751-1337 

Lighting Design Program 
Manages a data base of up to 400 
fixtures. Performs !ES zonal cav­
ity lighting & ASH RAE 90-75 
energy budget calc. for up to 200 
rooms. All data input forms pro­
vided. Outputs incl . job fixture 
schedule, calc., 1st cost/operating 
cost report & alphabetized listing 
of fixture data base. Totally 

menu-driven . Specify PC configu­
ration. $400. Demo: $25. Mar­
ston/Kinney & Assoc., P.O. Box 
2270, Grand Junction, CO 
81502 , 3031243-2386 

Chemical/Mechanical Eng. 
PIPEDP: Gas/liquid pipe pressure 
drop, $40. PIPEQ: insulated pipe 
heat loss, $40. TANKQ: rigorous 
storage tank heat loss, $79. 
FLARE: radiation from hydro­
carbon flare. STEAM: steam line 
pressure drop, flashing, $40. 
PIPELINE: gas pipeline design. 
More .. . Visa/MC. Send for cata­
log. Techdata, 6615 La Mora, 
Houston , TX 77083 , 7131498­
0797 

Selectra 
Mechanical power transmission 
components are selected by the 
IBM PC for Shafting, V-Belt & 
Chain Drives. No more graphs, 
tables, interpolations or formulas . 
Fast, accurate & easy to use. Sat­
isfaction guaranteed or $295 
package price is refunded. Na­
tional Planning & Consulting 
Corp. , P.O. Box 140489, Coral 
Gables, FL 33114-0489, 8001222­
1273 (10 AM to 7 PM EST), 
3051442-1133, FL (9 AM to 5 PM 
EST) 

Financial 

Venture Capital ... 

available. If you have a new prod­

uct or program but lack financial 

resources, we can help. We spe­

cialize in funding newly devel­

oped products. We've helped 

others, we can help you, too. 

Send a copy of your business plan 

and capital requirements-in 

strictest confidence: Monarch 

Venture Fund, 1720 S. Amphlett 
Blvd. #120, San Mateo, CA 
94402, 4151345-5700 

Account Management 
Powerful filing and data retrieval 
program. Creates and manages 
data base for bank accounts. 
Also useful for detailed travel ex­
pense reports. Converts 
currencies to normalize. No 
prograinming knowledge is re­
quired, control by function keys. 
Requires IBM PC, 96K, PC-DOS, 
2dd, 80 column display, printer. 
$120 + $2 s/h. GJM Enterprises, 
Jnc., 813 Colony Circle, Lancas­
ter, PA 17601 , 7171299-9663 

Pro Tax/Forecaster 
Individuals & professional pre­
parers can see the tax conse­
quences of financial decisions by 
merely changing a line on the re­
turn. Select 1983 to quickly esti­
mate a return before preparing it 
or to check it after preparation. 
Select 1984 for tax planning & to 
figure estimated tax. For 64K, 
2dd. Micromatic Programming 
Co., Cedar Corners Station, P.O. 
Box 16735, Stamford, CT 0690S, 
2031968-0933 

IRA Money Maker 
How to Get the Dollars Growing 
in Your IRA . Opportunity for 
More Retirement Income easily 
explained. You learn about inter­
est rates, mutual funds and Your 
IRA. What was once known only 
to a few can now be Yours. IRA 
Money Maker, ONLY $29.95. 
IBM PC 64K, Specify Color or 
B/W, 320K DSDD, Printer. 
Knowledge Reach Associates, 
Inc., P.O. Box 3407, New York, 
NY 10185, 2121942-4692 

Financial Planner 
The "Personal" financi al Planner 
is a professional & comprehen­
sive package fully integrated with 
Lotus 1-2-3 "' . Reports include: 
Net Worth, Cash Flow, Income 
Tax, Insurance, & Investment 
Analysis; Education Funding; Re­
tirement Needs; & more. Pro­
ductive, easy-to-use, & fully 
documented. $195. Issaquah 
Data Systems, P.O. Box I223, 
Issaquah , WA 98027, 
2061453-6303, 2061392-8567 

Games 

Sfinks PC Chess Game 
The number I, USCf rated 1793, 
chess game for the TRS-80 is 
now available for your IBM PC. 
featuring problem mode, open­
ing book, takeback, game save, 
clock, printer, hints, superior 
color/monochrome graphics, 
Stinks PC is unsurpassed! 64K 
disk, only $49.95 plus $2 s/h. 
MCNisa. FL add 5'Yo tax. 
William Fink, 1105 N . Main, Ste. 
24-B, Gainesville, FL 32601, 
9041377-4847 
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Tiao Ch'i 
Battle the Chinese Checker 
Champ! Any mix of up to six 
live/computer players at 3 skill 
levels. A game the whole family 
can play or if you think you 're 
good try taking on 5 computer 
opponents! Sharp color graphics, 
music & sound effects. Simulated 
graphics for IBM mono too. Req. 
64K, ld & PC-DOS. Only 
$24.95 . MicroClassics, 315 W. 
Grand Ave. , El Segundo, CA 
90245, 2131322-6888 

Reno Casino I 
Reno rules, vivid color graphics 
emulate casino action. 21 has var­
iable speed, up to 7 begin. to adv. 
players, $2 to $500 table limit. 3 
modes include tutoring & auto­
play. Realistic 5-card draw poker 
machine & bonus random art 
program incl. 64K, DOS 1 or 2, 
ldd. Only $29.95 (CA Res. add 
6% tax). KEN-COMP, 1833 
Humboldt Ave., Davis, CA 
95616, 9161753-0564 

Games-Educational 

The Oneliner 
Guess letters of the Oneliner to 
decipher hidden message. 1-4 
players compete for points in 5 
selectable categories: 1) Histor­
ical quotes 2) Biblical quotes 3) 
Modern books, authors & titles 
4) Classical books, authors & ti­
tles 5) Musicals, authors & titles. 
Hundreds of Oneliners, chal­
lenge, competition & fun . 64K, 
Monochrome, $29. Logical 
Games, Inc., 4509 Martinwood 
Dr., Haymarket, VA 22069, 
7031754-4548 

Genealogy 

Family Reunion 
Keeps track of living relatives as 
well as genealogical data . Pro­
duces address labels, birthday 
lists, pedigree charts, family 
group sheets and more. Includes 
User's Manual & Sample Data 
Disk. Price $99.95. Requires PC­
DOS, 2 drives, 64K and PC 
printer capabilities. Visa/MC/ 
COD/Dealers. Add $2.50 s/h. 
Personal Software Company, 
P.O. Box 776, Salt Lake City, 
UT 84110, 8011943-6908 

Graphics 

Grafmatic: Fortran/Pascal 
4 packs in 1 ! Other sources have 
text/graphics; pixels/line/paints 
but GRAFMATIC follows thru 
w/20 interactive, 20 plots (con­
tour too!), 30 plots & solid mod­
els (hidden line removal for 
realism). 100 pg. manual makes it 
easy! $95. For text/graphics only, 
try GRAFMATIC JR. $29. Call 
for a personal response. Micro 
Compatibles, 11443 Oak Leaf 
Dr. Dept. W. Silver Spring, MD 
20901, 3011593-0683 

PC-Title/PC-Projector 
See PC mag's (Dec., pg. 619) re­
view of this useful tool for creat­
ing professional text for slides, 
screen displays, fliers . Electronic 
"Slide Show" & automatic cam­
era control capability. Add full 
graphics with PCcrayon. PC-Ti­
tle/Projector $49.95. PCcrayon 
$44.95. All three $79.95. Ship­
ping $2. Visa/MC. PC Resources, 
Inc., 620 Hobart Terrace, Santa 
Clara, CA 95051, 4081243-4169 

Halo 
The most powerful library of 
graphics subroutines under MS­
DOS. Extensive functions include 
point, line, pie, arc, circle, ellipse, 
hatch styles, pattern fills, clip­
ping, dithering, world coordi­
nates, image compression, 
multiple viewports, rubberband 
mode, etc. Compatible with mul­
tiple devices & languages. Media 
Cybernetics, Inc., 36 Columbia 
Ave., Takoma Park, MD 20912, 
3011270-2272 

Softplot/BGL 
Graphics simple to program w/ 
BASICA . Devise independent 
graphi"cs library for IBM PC 
(MS-DOS) CP/M systems. Sub ­
routines support advanced 20 
viewing w/windows, 20 rotation, 
& 30 perspective plotting. 
EMUPLOT feature prints hi-res 
graphics w/o graphics display 
hardware, + supports most 
CRTs & plotters. Ideal for sci­
ence eng, CAD, education & 
business application devlp. $200. 
Mosaic Software Inc., 1972 Mas­
sachusetts Ave., Cambridge, MA 
02140, 6171491-2434 

OMS/BG 
DMS Business Graphics (OMS/ 
BG). A picture is worth a thou­
sand words. DMS/BG is an easy 
to use color graphics system for 
the IBM PC that allows you to 
create, save, edit, and print 
graphic data . Types of graphs in­
clude 30 Bar, 30 Multi Bar, Bar, 

Multi Bar, Line, Multi Line, and 
Pie. $79.95/ Demo $19.95. Dono­
van Micro Systems, P.O. Box 
483, Topeka, KS 66601, 
9131272-4188 

"G" Graphics Editor 

Fast, Versatile, Easy to Use. Sin­

gle key, menu driven instruction 

set. Extensive shape library. Vari­

able cursor speed & brush width. 

Unique "UNDO" function. 

Color availability expanded by 

user defined combinations. Much 

More! Perfect for Artists, Design­

ers, Animators, Programmers, 

Educators. $95. Micro Marketing 

Associates, 2503 Sherwood Rd 

Columbus, OH 43209, ., 

614123 6-1918 

Hobbies 

Stamp Collectors 
The Philatelic Management Sys­
tem is superior software for every 
level of collector. This powerful, 
easy-to-use package was profes­
sionally developed with over 40 
programs specifically designed 
for philately. For IBM PC & Ap­
ple, only $295. Demonstration 
Package $15, credited to final 
purchase. SoftStyle, Inc., 7192 
Kalanianaole Hwy., Honolulu, 
HI 96825, 8081396-6368 

Home Use 

TeliiSolar 
A tool to aid homeowners in 
making intelligent decisions 
about energy-related home im­
provements and investments. It 
can be used to determine hot 
water usage & cost, home heat 
loss, solar collector sizing, invest­
ment payback, & areas to con­
centrate on to reduce energy 
usage. $50. 128K, color adapter. 
Tesseract Enterprises Ltd., P.O. 
Box 25966, Colorado Springs, 
co 80936, 3031594-6199 

Tallymaster 
Control business & home ex­
penses with a better approach to 
spreadsheets. Totals by item & 
category; each category named· 
built-in sorts; easy to learn & ' 
use; clear documentation. Five 
Star rated by 80 Micro. Needs 
128K PC, disk. Now only $99.95 . 
Order toll-free. Visa/MC/COD/ 
checks OK. ProSoft, 7248 Bell­
aire Ave., North Hollywood, CA 
91605, 8001824-7888, aper. 577, 
2131764-3131 

Recipe Chef/PC 
Bring the chef of the house into 
the computer age. Find favorite 
recipes fast! Pro system to create 
& maintain an automated recipe 
library. Features full-screen pre­
sentations, files/retrieves across 
46 categories. Print for grocer/ 
kitchen. Track wines! Impress 
guests! Great gift! 64K (96K 
DOS 2.0). $45, chk/MO. Recipe 
Chef, P.O. Box 7547, Flushing, 
NY 11352, 2121539-6580 

Info Retrieval 

dBASE II Inventories 
Operates on IBM PC or XT with 
dBASE II (2.4) or RunTime'", 
$100. DISKETTE INVENTORY, 
$24.95-searches by diskname, 
filename, ext., date, all like db*. 
RECORD & TAPE IN­
VENTORY, $24.95-searches 
by name, song, performer. LIT­
ERARY REFERENCE IN­
VENTORY, $49.95-searches 
by title, author, source or mult . 
key phrases in abstract. Feller 
Associates, 550 CR PPA, Rt. 3, 
Ishpeming, MI 49849, 
9061486-6024 

Insurance 

The Agency Manager TM 

Designed by insurance profes­
sionals for independent insurance 
agents, this integrated system per­
forms Complete Customer Ac­
ctg., General Ledger, Client Data 
update & retrieval ( # files de­
pends on your storage), Over 100 
Marketing Reports & Sales 
Tools, ACORD's. Easy main 
menu & HELP feature. IVANS. 
IBM XT, CP/M, Turbodos. Ap­
plied Systems, Pauling Rd., 
Monee, IL 60449, 3121534-5575 

Inventory Control 

Mr. QuarterMaster 
Features: receipts & issues updat­
ing; inventory, reorder & usage 
reports; screen display of stock 
item(s); price quotes, purchase 
orders & invoices; reorder points 
ad1usted automatically & file 
maintenance to add, change & 
delete stock items. List Price: 
$120. Manual alone: $15. Free 
brochure. R]L Systems, 106 New 
Haven Ave., Milford, CT 06460, 
2031878-0376 
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Investments 

Chartrnaster 
Investors track Commodity/Stock 
investments quickly & easily. HI­
LO-CLOSE BAR; 5 different 
moving averages; point-and-fig­
ure & spread charts. Data entry 
via modem or keyboard. Store up 
to 60 price series on one data 
diskette; PC/XT up to 240. 
Working demo with manual, 
$50; rental version, $95; basic 
system, $400. Professional Farm 
Software, 219 Parkade, Cedar 
Falls, IA 50613, 8001553-2910 
(Nat'/.), 8001772-2106 (IA) or 
3191277-1278 

Languages 

FORTH-32 
Use up to one megabyte of mem­
ory for programming or data! 
Complete Development System 
includes a Symbolic Debugger, 
Structured Decompiler, Full 8088 
Assembler, Editors, Graphics. 
Our 480 page manual is the best! 
$195. Fully compatible software 
and 8087 Floating Point Exten­
sions. $95. Call today. Quest Re­
search, Inc., 303 Williams Ave., 
Huntsville, AL 35801, 8001558­
8088, 2051533-9405 (AL) 

BI-280/Bl-286 
BASIC interpreter that runs pro­
grams written in BASIC Four 
Corporation's Business BASIC II, 
a popular language used exten­
sively at the minicomputer level. 
Built-in ISAM manager gives fast, 
keyed access to data files. Con­
trol-C Software, Inc., 6441 SW 
Canyon Court, Portland, OR 
97221, 5031297-7153 

Legal 

Legal Billing 
Complete time billing package 
for firms with up to 18 lawyers. 
Features exclusive "video time­
slip" for "magic quick" entry. 
Prints detailed client statements, 
lawyer time & client aging re­
ports plus more. Large record 
capacity. Trust accounts & 
automatic interest. Very friendly. 
$350. Satori Software, 5507 
Woodlawn N ., Seattle, WA 
98103, 2061633-1469 

PC World 

Manufacturing 

Twin Oaks MRP-11 
• Bills/Material • 22 Modules 
• Inv Control • 128K PC or XT 
• Purchasing • DOS I.I or 2.0 
• MRP & CRP • Hard/Soft Disk 
•Master Sched'g •Online·Real Time 
• Phys Inventory • Multi User 
•Std Costing • Acctg Interface 
Twin Oaks, 2650 Colfax N., 
Minneapolis, MN 55411, 
6121588-2685 

Helmsman's H-MRP Sys 
Mature & classic on-line, net 
change, MATERIAL REQUIRE­
MENTS PLANNING. Modular, 
fast, simple, easy, flexible, and 
cost effective. Integrates with fi­
nancial accounting. Runs on PC­
DOS 2.0, 256K hard disk, stand­
alone or networked. Includes H­
BOMM, H-BUY, H-STORE, H­
MAKE, H-PLAN. Helmsman 
Systems, Inc., 1030 S. Winchester 
#205, San Jose, CA 95128, 
4081246-8300 

Twin Oaks Churchmouse 
• Bills/Material • MRP-11 
• Inv Control Compatible 
•Purchasing •Online '"Help" 
•Shop Orders • 256K PC or XT 
• Capacity Plnng • DOS I. I or 2.0 
•Std Costing • 30 Day Trial 
• Acctg Interface •All for $1395 
Twin Oaks, 2650 Colfax N., 
Minneapolis, MN 55411, 
6121588-2685 

Medical 

Threshold 

Medical office management soft­

ware featuring automatic insur­

ance preparation w/teleprocessing 

to Blue Shield & Medicare, unat­

tended statement processing, 

total security w/audit trails, sta­

tistical information, complete in­

quiry & management reports & 

on-line help. List $5,500. Physi­

cians Practice Management, Inc., 

1810 S. Lynhurst, Ste. Q, Indi­
anapolis, IN 46241, 3171248­
0357, 8001792-3525 (IN), 
8001428-3515 (Nat'/.) 

POS/1"' Version 4.0 
Medical billing: Produces state­
ments, ins. forms, aging, revenue 
analysis w/Bar Graphs. Multiple 
doctors, insurances. Day sheets, 
recall notices, referring doctors, 
audit trails. Online update , access 
by account#/name. Customizable 
procedure/diag. codes; menu­
driven; help screens. DOS 128K. 
$2200. Chen Information Sys­
tems, Inc., 1499 Bayshore Hwy. 
#205, Burlingame, CA 94010, 
4151692-4358 

Operating Systems 

Hard Disk Security 
DATAGARD protects files on 
hard disks under DOS 2.0, based 
on identity & privileges of each 
user & directory. 13 control lev­
els, 4 i.d. groupings allow selec­
tive sharing of data . Works for all 
standard DOS & application 
commands, all DOS interfaces. 
Log file, 2 levels of password, 
and more. Village Information 
Co. Inc., 55 Christopher St., New 
York, NY 10014, 2121924-8314 

Productivity 

Organization Map"' 

A powerful management tool for 

the IBM PC that improves organ­

izational productivity & en­

hances the management of 

human resources. Includes an or­

ganization analysis program as 

well as a human resource infor­

mation system. Demonstration 

disk $35. Pacesetter Software, 

P.O. Box 5270, Dept. A., Prince­
ton, NJ 08540, 6091737-83.'il 

Psychological 

Treating Sexual Problems 
TREATING ERECTION PROB­
LEMS is the first clinically proven 
program to help resolve your 
most pressing sex problems at 
home. A 10-Session, interactive 
program takes you from frustra­
tion to fulfillment. Your purchase 
and proper use can help you re­
gain sexual confidence and enjoy 
a satisfying sex life. PSYCOMP '" 
Self-Help Software, P.O. Box 
994, Woodland Hills, CA 91367, 
2131992-4884 

Public Domain 

Public Domain "Freeware" 
Hundreds of games, utilities, & 
business programs aren't 
copyrighted, so are in the public 
domain. Copy them yourself & 
save! RENTALS: IBM PC SIG­
99 Vols., $99.50. IBM PC 
BLUE-73 Vols., $99.50. Rental 
is for 7 days after receipt, 3 days 
grace for return . Credit cards ac­
cepted. 50 5" floppy disks $100. 
National P11blic Domain Library, 
1062A Taylor St. , Vista, CA 
92083, 6191727-J0/5, 24 Ho11r 
Order. 6191941-0925, C11stomer 
Seruice. 

Publishing 

Written a Program? 
What Next? You probably need a 
publisher. We have the financial, 
marketing & supplementary 
technical, manufacturing & dis­
tribution resources to get your 
program into the marketplace & 
keep it there. Send a description 
of your program-in strictest 
confidence to: Monarch Technical 
Publishing, 1720 S. Amphlett 
Blvd. #120, San Mateo, CA 
94402, 4151345-5700 

Real Estate 

Real Estate Software 
Programs available include Prop­
erty Management, Loan Amor­
tization, Depreciation/ACRS, Tax 
Deferred Exchange, Property 
Sales Analysis, Home Purchase, 
Loan Sales/Purchase, Income 
Property Analysis, APR Analysis, 
Construction Cost/Profit and 
Property Listings/comparables. 
Charge cards accepted. Realty 
Software Co., 1926 S. Pacific 
Coast Hwy. #229, Redondo 
Beach, CA 90277, 2131372-9419 

Property Management 
Software for owners of apart­
ments, mini-storage, single fam­
ily, condos, marinas, shopping 
centers and office complexes. 
Provides instant cash flow analy­
sis, prints cash flow report, re­
cords expenditures on each unit, 
prints summary of operations re­
port and accumulates cost for tax 
purposes. Tomar Productions, 
P.O. Box 740871, Dallas, TX 

75374, 2141750-1212 


Real Estate Software 
Amortizations, wrap-around loan 
analysis, buyer's cost analysis, 
rent vs. buy analysis, buyer quali­
fication, seller's proceed state­
ment, residential ownership 
analysis. 16 bit IBM PC, 
Zenith-JOO, (PC-DOS 2.0, MS­
DOS 2.0); 8 bit CP/M-80 or MP/ 
M-80. Microsoft BASIC. $135. 
MO/Cashier Chk. Avail. April 
'84, Multiple listing software 
pkg., $325. Real Estate Agent 
Computer Services, 1027.'i NE 
23rd Ave., Mitchellville, IA 50169 
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Real Estate Analysis 
REAL ANALYZER is 5 pro­
grams in 1; for income property 
& the residence. It will help you 
decide when to buy, refinance, 
sell or exchange any property by 
projecting cash flow & prof­
itability before & after taxes ... 
and more. Easy to use. Easy 
WHAT IF. $195. 30 day money 
back guarantee. Visa/MC OK. 
Real-Comp Inc., P.O. Box 
1263, Cupertino, CA 95015, 
4081996-1160 

Scientific 

muMATH-83"' 
Infinite precision rational arith­
metic plus automatic formula 
manipulation. Includes exact 
integration, differentiation, lim­
its, matrices, vector calcus, in­
.finite series Laplace transforms & 
the solution of algebraic or differ­
ential equations: $300. Also 
muLISP: $250. The Soft Ware­
house, P.O. Box 11174, Honolulu, 
HI 96828 

Sort 

Opt-Tech Sort/Merge 
Extremely fast Sort/Merge pro­
gram for the IBM PC. Can sort 
or merge multiple files containing 
fixed or variable length records. 
Run as a DOS command or call 
as a subroutine, plus many other 
features. Now also sorts dBASE 
II files! Compare before you buy 
any other. Write or call for more 
info. $99. Opt-Tech Data Pro­
cessing, P.O. Box 2167, Humble, 
TX 77347, 7131454-7428 

Statistics 

SURVTAB"" 
An easy-to-use system for tab­
ulating data from survey ques­
tionnaires. Does crosstabs, 
frequencies, banner tables, 
means. Perfect for market re­
searchers. Allows up to 80 items 
per questionnaire. File size lim­
ited only by capacity of your 
disk. Includes 43-page manual. 
$180. Statistical Computing Con­
sultants, 10037 Chestnut Wood 
Lane, Burke, VA 22015, 
7031250-9513 

SIGSTAT 
SIGSTAT includes over 30 pro­
grams of the BMD statistical se­
ries, plus many advanced new 
features. Mainframe capacity 
(up to 80 var.) for uni- (e.g., 
ANOVA, regression) and multi­
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variate (e .g., canonical, factor) 
analyses; rime series, crosstab, 
plots and much more. 8087 sup­
port opt. 128K DOS, $325. Sig­
nificant Statistics, 3336 North 
Canyon Road, Provo, UT 84604, 
8011377-4860 

Statistician's Mace 
Easy to use program calculates 
descriptive stats, multiple re­
gression, correlations, several 
ANOVAs, nonparametric tests, 
and other statistics used by scien­
tists, business researchers, en­
gineers. Accepts keyboard or disk 
file input. Requires 128K, PC­
DOS or MS-DOS, 1 disk. Price 
$195. Evaluation version, $30. 
Mace, Inc. 2313 Center Ave., 
Madison, WI 53704, 
6081241 -4566 

Stock Market 

Stock Portfolio Reporter 
Provides up-to-the minute infor­
mation on key parts of investor's 
stock account. Market price up­
dates by DOW JONES; easy link 
to Hayes Smartmodem. Sort by 
PIE, gain/loss, yield or any item in 
SPR's 8 useful reporrs. Friendly 
menu displays & manual. Re­
quires 128K, 2dd. Demo disk av­
ail. $279. Visa/MC welcome. 
Micro Investment Systems, Inc., 
P.O. Box 8599, Atlanta, GA 
30306, 4041892-3194 

Risk/Reward Analyzer 
You Don't have to be Baffled by 
Options! Designed for novice to 
expert! Beginning to complicated 
strategies. You input at different 
strike prices; allows tailoring & 
ratio hedging; total graphic pic­
ture shows $ Invested vs $ Re­
ward; Multiple/time strategies­
You set Trend. $10 Demo, $195 
Program. Golden Enterprises, 
P.O. Box 445, San Ramon, CA 
94583, 4151838-0906 

Systems 

Multiuser PC-DOS 
MultiLink turns PC-DOS into an 
efficient multi-user multi-tasking 
operating system. Additional 
users are supported by attaching 
inexpensive CRT terminals or 
modems to serial ports on the 
PC, and can run normal applica­
tions designed for PC-DOS. In-

eludes host communications 
software for public dial-in. Soft­
ware Link, Inc., 6700 23-B 
Roswell Rd., Atlanta, GA 30328, 
4041255-1254 

Tax 


1040PLANr.1t 
1983 tax planning & preparation 
software template for Lotus 
1-2-3. Other calc spreadsheets are 
too small & slow to run. Follows 
IRS forms by line number & in­
cludes: form 1040 & schedules 
A, B, C, D, E, G, W, SE & forms 
2119, 2441, 3468, 6251. Up to 
four different alternatives can be 
computed at once. Req. 256K. 
$45. 1040PLAN, 1125 Sunnyhills 
Rd., Dpt. PCW, Oakland, CA 
94610, 8001227-1617, ext 644. In 
CA 8001772-3545, ext 644 

1983 Tax Prep 
1983 FED 1040 TAX PREP PRO­
GRAM. Multiplan"' templates 
for IBM PC prints on preparer 
ed. forms (10 included) $95. 1984 
Tax-planner $75. Visa/MC ac­
cepted. Obiective Planning, 3301 
Executive Dr. #102, Raleigh, NC 
27609, 9191878-0022 

TAX83/PC,.,, 
Use with your spreadsheet pro­
gram to simplify preparation of 
1983 taxes! Accurately computes 
form 1040 concurrently with 
high-use schedules A, B, D, & W. 
Also 1984 estimated taxes (1040 
ES). Specify Lotus ·1-2-3, Multi­
plan, VisiCalc, SuperCalc or 
PeachCalc. On disk via first class 
mail. $14.95. CA res. add tax. 
Tax Assistance Assoc., 3410 
Lodge Dr., Belmont, CA 94002, 
4151593-6875 

Tax 4-5-6 
Template for Lotus 1-2-3. Forms: 
1040, A, B, C, D, E, G, R, RP, 
SE, W, 2106, 2441, 3468, 4562, 
4797, 5695, 6251 + 1040ES & 
2210 update. Entry to one form 
is autoposted to other forms. 
Printouts are IRS approved. Cales 
all taxes in 3 secs & chks for er­
rors. Use for planning or actual 
1983 return. Sample return & 
detailed instr. 256K req. $65. 
FastCalc Company, 1259 El 
Camino #260W, Menlo Park, 
CA 94025 

Tools 

Pascal and C TOOLS 
TOOLS includes full string use, 
screen handling, graphics, and a 
general BIOS gate. TOOLS2 sup­
ports all DOS 2.0 functions, in­
cluding program chaining. VIEW 

MANAGER screens are painted 
with a Screen Painter and stored 
in the Screen Database. Source 
code is provided. TOOLS $125, 
TOOLS2 $100, VIEW MAN­
AGER $275 . Blaise Computing 
Inc., 1609 Acton St., Berkeley, 
CA 94702, 4151524-6603 

FSE/PC 
THE Full Screen Editor for pro­
grammers that combines the best 
features of SPF, FSE, ICCF and 
CMS. Exceptionally FAST. Max­
imum file size 32K records. Re­
quires 128K RAM. Insert, Delete, 
Copy, Merge, etc. Introductory 
price $79 with 30 day money 
back guarantee if not satisfied. 
MCNisa welcome. Data Process­
ing Development Corp., 909 N. 
Mayfair Rd., Milwaukee, WI 
53226, 4141778-1175 

PAL 
Programming Alternative Lan­
guage is the easiest & quickest 
way to develop structured BASIC 
programs for the PC. Great fea­
tures: no fielding of data for data 
files; a b +tree filing system, no 
sorting required; the most op­
timum screen design for data en­
try & report screens; and 
procedures with parameter pass­
ing! Only $200! K.R. Waletzki, 
P.O. Box 992, Rosemead, CA 
91770, 2131285-3077 

PolyMake 
PolyMake, the Intelligent Pro­
gram Builder & Maintenance 
Tool for MS-DOS, automatically 
rebuilds a software system when 
a module is changed. Using modi­
fiable internal rules, PolyMake in­
vokes your compiler, assembler, 
linker, librarian and more to up­
date all dependent files. $99 Pre­
vents bugs & tedium. Polytron 
Corp., P.O. Box 787, Del. Sta. 
2-305, Hillsboro, OR 97123, 
8001547-4000, Dept. 305 

C Library 
THE GREENLEAF FUNC­
TIONS-over 200 routines for 
CI-C86, Lattice, or Microsoft C, 
includes DOS 2.0, string, printer, 
color text, graphics, video, func­
tion keys, lots more. With 180 
page manual, examples, source 
code, demos. Specify compiler/ 
version. $175. Check/MCNisa. 
THE MOST EXTENSIVE C LI­
BRARY ANYWHERE. Green­
leaf Software, 2101 Hickory Dr., 
Carrollton, TX 75006, 2141446­
8641 
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Transportation 

Fleet Routing Software 
TRUCKSTOPS'" optimizes truck 
loading, stop sequencing, fleet 
size. Uses vehicle size, type, stop 
locations, times, quantities, time 
constraints, backhauls. For a 
small fleet to as many as 500 & 
up to 2000 stops. Runs on IBM 
PC, S/34, S/38, Apple II, lie, III 
& TRS 80. Demonstration disk, 
$45. Microanalytics, Inc., Dept. 
P, 8409 Hunt Valley Dr., Vienna, 
VA 22180 

Utilities 

Peeks 'n Pokes for the PC 
A customer told us "Peeks 'n 
Pokes is the best bargain in PC 
World." We think you'll agree! 
Discover how to access and mod­
ify the status of the PC. Perform 
DOS and BIOS function calls 
from BASIC or Pascal. Learn 
how to find more Peeks 'n Pokes 
and much more. Disk (58 pro­
grams) and manual $30 + $2.50 
shipping. MCNisa. Data Base 
Decisions, 14 Bonnie Lane, At­
lanta, GA 30328, 4041256-3860 

PC Disk ID 
Eliminate the need under PC­
DOS 2.0 to reformat disks in 
order to add, change or delete 
volume labels. Prints sorted list of 
files (including hidden files) from 
disk directory to labels or to a 
listing. Also allows recovery of 
files erased inadvertently. Re­
quires PC-DOS 2.0. $30. NJ add 
6%. MCNisa. ErgoSoft, P.O. 
Box 454, Oakhurst, NJ 07755, 
2011493-8352 

PC Padlock 
Unique encryption scheme pro­
tects EXE-COM programs from 
running after unauthorized du­
plication. Copy programs such as 
COPYPC will not copy after run­
ning this easy to use program on 
your products disk. Protect your 
software investment & valuable 
marketplace. Works with all 
DOS versions. Ask about our 
DATA PADLOCK. $99. Visa/ 
MC. Glenco Engineering, 3920 
Ridge Ave., Arlington Heights, IL 
60004, 3121537-4200 

PC File Compare 
Compare disk files & get mean­
ingful results. PC File Compare 
displays records that fail to com­
pare, and highlights the differ­
ences. Allows displayed data to 
be changed. Compares files of 

different lengths, individual files . 
Allows global filename specifica­
tion. $50. NJ add 6%. MCNisa. 
ErgoSoft, P.O. Box 454, Oak­
hzmt, NJ 07755, 2011493-8352 

Backup Program 
Copy II PC copies protected and 
unprotected software without 
modifying data and verifies the 
disks it creates. Available memory 
is fully utilized to minimize disk­
ette duplication time. In addition, 
Copy II PC includes a drive speed 
utility that can pinpoint drive 
problems. See our ad in this is­
sue! $39.95. Add $2 slh. Central 
Point Software, P.O. Box 19730 
#203, Portland, OR 97219, 
5031244-5782 

DOS 2.00 & 2.10 Users 
DOSshell-enhances DOS. Fea­
tures: Creates a user-friendly 
"shell" surrounding your system/ 
Automates commands/Organizes 
programs & data by menus/ 
Online help at all levels/Utilizes 
function keys. Includes: disk ar­
chive, data search & more. Ex­
tensive manual makes sense of 
DOS. For hard disk systems. Disk 
& manual: $70. XTC Software, 
P.O. Box 902, Santa Barbara, CA 
93102, 8051967-7837 

The Inside Track 
Another bargain! Give your pro­
grams speed and control. Read 
files as fast as DOS, display data 
faster, load programs faster, con­
trol memory use, run any pro­
gram from your program, copy­
protect your disks and much 
more. Fold-out memory map too! 
Disk (61 programs) and manual 
$45 + $2.50 shipping. MCNisa. 
Data Base Decisions, 14 Bonnie 
Lane, Atlanta, GA 30328, 
4041256-3860 

EZdBASE 
Easiest yet most sophisticated 
screen program & file generator 
ever to support dBASE II on the 
PC. Simply type screen as you 
want it to appear w/up to 64 
fields-256 characters. Highlight, 
underscore & reverse video. 
EZdBASE creates dBASE II pro­
gram files in sec. $95 + $5 slh. 
Mention PC World, save 10%. 
Satisfaction gtd. Automated Of­
fice Systems, 4160 Club Dr., At­
lanta, GA 30319, 4041237-9420 

Screen VO Utility 
SCRIO creates complex displays, 
menus & input screens under 
PC-DOS 2.00 using Lattice C 
(Lifeboat Associates). Separates 
the screen 110 parameters from 
the compiled program. Recom­
pilation is not necessary to make 
changes. Immediate type check­
ing, input limit checking, & 
more. Intro. offer only $79.95, 
List $99.95. Delta-Pro, Manage­
ment Consultants, Inc., 350 
Sagamore Pkwy. #6, P.O. Box 
2638, West Lafayette, IN 47906, 
3171463-1936 

CopyLock Copy Protect 
Superior copy protection at an af­
fordable price. Protects against 
all available copy programs in­
cluding the new interactive ones. 
Supports up to 32 programs per 
diskette. Any .COM or .EXE file 
can be protected including pro­
grams that chain or overlay. 2 
drives, 64K, price $399. Soft­
Design, 6 Blodgett Rd., Lex­
ington, MA 02173, 6171861-0902 

Disk Mechanic 
The ULTIMATE Floppy Disk 
Backup & Repair Utility. Can 
back up ALL software protected 
disks written on the IBM PC. 
Works manually or automatically. 
Restores deleted files. Files or sec­
tors can be searched, examined 
& changed. Checks disk drive 
speed. Requires IBM PC, DOS 
1.1012.00, 128K mem. & 2 floppy 
drives. $73 Ppd. USA. For info/ 
MCNisa: MU Microsystems, 
P.O. Box 825, Dept. PCWD, 
Framingham, MA 01701, 
61 71926-2055 

Scrolling Memory 
Tired of losing lines that scroll 
off the top of the screen? Now 
you can scroll them back down 
into view! ScrollMate adds up to 
14 screens of scrolling memory to 
DOS. ScrollMate works with 
DOS (not BASIC) commands & 
programs that write sequentially 
to the screen. $69.95. Free bro­
chure. Inner Loop Software, 
5456 McConnell Ave. #120, Los 
Angeles, CA 90066, 2131822­
2800 

Word Processing 

Fontastic"' 

If you want to SHOUT on paper, 

here is THE ANSWER! A word 

processing text customizer. Print 

your text in many provided font 

styles or easily create your own! 


Add special emphasis like italics, 
bold and underlined, and much 
more. Requires IBM PC, DOS, 
l28K, WP or Editor, and dot ma­
trix printer. $125. IHS Systems, 
4718 Meridian Ave. #211, San 
Jose, CA 95118, 4081265-5503 

Pelada-Science-Foreign 
TEXT ENGINEER and LIN­
GUIST are word processors with 
special symbols & character 
fonts. You can design characters, 
even whole alphabets. Italics, Eu­
ropean characters, super/sub­
scripts, math, chemistry & more. 
Text is displayed EXACTLY as 
printed. Instant, simple editing 
operations. $150 to $400. Pelada 
Informatica Inc. , 562 Jolmson 
St., Kingston, Ontario K7L-2Al 
Canada, 6131549-1747, Source 
STP892 

PC-Write TM 

Features: wordwrap, search/re­
place, justify, block move/copy/ 
delete, headers/footers, etc. Help 
screen, quick ref card, 100 page 
manual. Split screen edits two 
files at once. Disk w/software & 
manual $10; registration w/sup­
port, source, commissions $75. 
Visa/MC. Shareware: copy and 
share with others. Quicksoft, 219 
First N. #224, Seattle, WA 
98109, 2061282-0452 

Typesetting 
Cimarron 
Top quality typesetting. Fast 
service. Save up to 40%. Send 
your disks or telecommunicate. 
Compugraphic typesetting equip­
ment. Best for text jobs like 
newsletters, directories, catalogs, 
books, resumes. Cimarron 
Graphics, P.O. Box 12593, 
Dallas, TX 75225, 2141691-5092 
(Hostcomm), CompuServe 
EMAIL 70130,161 
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$1495 for a complete 10 megabyte hard 
disk system is a good deal - but not if 

you need 23 megabytes of storage! 
That's why our 23 megabyte hard disk system is priced at only 

$2249. And for another $895, you'll get 23 megabytes of tape 
· backup security. 

The Pegasus 10 and 23 come complete with 
all the software and hardware you need to 
start operations. 

If you've outgrown the storage capabilities of your IBM 
PC or compatible computer but haven't grown into the 
giant pricetags on 10- or 23-megabyte hard disk systems, 
you're in for a surprise. 

The price on these complete systems featuring the lat ­
est components just reached an all time low! 

And you get everything you need to start working on 
your hard disk system: 
• Top quality formatted fixed hard disk (ST506 

compatible) 
• Top quality controller card 
• 	Software that runs on DOS 1.1 and 2.0, CP/M 86 
• Host adapter 
• 	 Integral power supply 
• 	Cables 
• 	External custom chassis with additional space for 

either our tape backup, another hard disk, or floppy 
disk drive. 

• 	90 day warranty 

What's the catch? 
There is none. It's a simple matter of economics. 

Pegasus saw the growing need for mass storage, made a 
commitment to fill this need, purchased thousands of the 
finest quality hard disks, and is now passing the good 
deal along to you. 

The only thing you may be missing in buying the 
Pegasus instead of the IBM XT expansion chassis is 

something you may not need in the first place: eight ex­
pansion slots, a communications card, three little ini­
tials, and an extra $1,000 to $2,000 out of your pocket . 

But don't I need a tape backup for all that 
storage? 

We recommend it! That's why we're offering you the 
same great deal on a \14" cartridge tape backup. We've 
watched other companies offer 10 and 20 megabytes of 
storage and forget about the backup altogether. Our 
tape backup, which carries a 90 day warranty, retails for 
just $895- a small price for over 23 megabytes of for­
matted storage and lots of peace of mind. 

Where can I buy a Pegasus hard disk 
system? 

Pegasus systems are available only through dealers. 
So contact the dealer in your area who sells IBM PC or 
compatible computers. If he doesn't have Pegasus, 
chances are he'll carry it soon. Just ask him to call us. We 
will ship him your Pegasus unit immediately. 

Does Pegasus have larger storage 
systems? 

Absolutely. 65 and 140 megabyte systems will soon be 
available from Pegasus. And the best part is that they, 
too, are breaking new ground when it comes to pricing. 
If you've outgrown 10, or even 23 megabytes of storage, 
ask about the larger capacity units. All with the same 
top quality hardware and software and full 90 day 
warranty. 

~ 

PEGASUS 


2200 West Higgins Road •Suite 245 
Hoffman Estates, IL 60195 • (312) 843-1090 

Dealer inquiries invited.344 
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) 
trusts, and all your/ 

For you, M<:meyTrack is not only the b 
it's the only one that makes sense. 

Only one 
program handles 
all your funds 
and investments 
and trusts 
and partnerships 
and business ledgers. 

One. Alone. 

Only MoneyTrack lets you-or your secretary-keep your 

books for all accounts, business and personal, with one 

prowam. All funds, inve~tments , 

business ledgers. Everything. Simultaneously. 


Only =MONEY=TRACK= does it. 
No other financial program for personal computers can 
do it. You'd need two, three, maybe four; and you'd still 
have to tease and trick them into doing the things 
MoneyTrack is already programmed to do easily. 

Even then you wouldn't enjoy MoneyTrack's great­
est benefits. Becal!~e having everything in one program 
gives you unmatched flexibility. 

For instance, only MoneyTrack lets you do a cross­
analysis of both business and personal income and 
expense. You can track tax-sensitive accounts-like 
interest income/ expense and capital gain / loss-across 
every one of your ventures. 

This, and much more-only with MoneyTrack. 

Is =MONEY=TRACK= for you? 
It's specifically designed for those with multiple sources 
of income, varied interests. The entrepreneur, investor, 
business manager, general partner, developer; those with 
a small business, farm, retail store, professional practice. 

What's more, you don't have to kriow anything about 
bookkeeping, and the very minimum about computers. 
MoneyTrack's " big system" programming takes care 
of you. 

Find out-free. 
MoneyTrack is under $350. And to know what it's worth 
you must see how much it does for you . ' 

Nothing easier. You can get a free, no-strings, 
interactive teaching demonstration of MoneyTrack at any 
Computerland-and many other computer stores. Just 
go and ask. 

Or call us, and we'll arrange it for you . 
Pacific Data Systems, Inc., 6090 Sepulveda Blvd., 

Culver City, CA 90230. (213) 559-8713. 

ASK FOR 

=NIONEY=TRACK=: 

Runs on IBM PC • XT • Displaywriter 


Digital Rainbow 100 • IBM PC compatibles 

Others to be announced soon 


PACIFIC 
DataSystems,Inc. 

Circle 321 on reader service card 



Just Announced 

The wide world of PC products 

Edited by Art Wilcox 

In the fast-paced personal computer 
marketplace just Announced acts as 
an alert service to keep you abreast 
of the latest developments in IBM PC 
and compatible technology. Informa­
tion for thi s department is provided 
by manufacturers; these write-ups are 
not reviews. Many of these desc rip­
tions wi ll be followed up by rev iews 
in future issues. 

Hardware 

Boards 
Time Spectrum SB384 
A multifunction board that offe rs up 
to 384K of additional RAM and 
communications functions for the 
IBM PC or the PC XT. It uses one 
expansion slot. The module includes 
socketed RAM, a ca lendar/clock 
with battery backup, one asyn­
chronous communications port, and 
a parallel printer port. The SB384 
has parity checking and sw itch-selec­
table memory size and allows up to 
three 1/0 ports to be connected 
through a single PC slot. The board 
comes with Persyst disk emulation 
and print spooler software. List 
price: 64K $395, 384K $895. Persyst 
Products, 15801 Rockfield Blvd ., Ste. 
A, Irvine, CA 92714, 714/859-8871. 

Multigraph 
A graphics board that provides 
switch-selectable monochrome and 
color, 32K on-board memor y, flicker­
free scrolling, :rnd 32-bit internal ar­
chitecture. Multigraph offers mono­
chrome graphics capability with 720 
horizontal by 350 vertical resolution 
(upgradable to 720 by 700), 1-2-3 
compatibility, and optional 132-col­
umn width. Multigraph's color 
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graphics are IBM PC hardware com­
patible and can be upgraded to 640 
by 200 or 640 by 400 resolution with 
16 colors. Options include smooth 
scrolling, a parallel port interface, 
and l28K on-board memor y. List 
price : $499, para llel printer port $65, 
smooth scrolling $60. Profit Systems, 
Inc., P.O. Box 1039, Berkley, Ml 
48072, 313/559-0444. 

STB Graphix Plus 
A board that provides color and 
monochrome graphics, a parallel 
printer port, and a light pen inter­
face. It occupies one expansion slot. 
The Graphix Plus drives RGB color, 
composite black and white, or IBM's 
monochrome monitors with the same 
resolution and colors as the IBM 
Color/Graphics Adapter-640 by 
200 monochrome or 320 by 200 
color graphics. It also provides '/ -2 -3 
and Flight Simulator compatibi lit y, 
and flicker-free scrolling. Disk emula­
tion and print spooling software are 
included; a clock/calendar is op­
tional. List price: $495. STB Systems, 
Incorporated, 601 N. Glenville Ave. 
#125, Richardson, TX 75081, 
214/234-8750. 

Monitors 
Sakata Color Monitors 
Three low-cost, 13-inch color moni­
tors for the IBM PC that offer varied 
resolutions and controls. The SC-100 
composite color monitor offers 8 col­
ors, 1000 characters, and 280 by 300 
reso lution . It includes sound, con­
trast , vertica l hold , color, tint, and 
brightness controls. The SC-200 
RGB high-resolution monitor pro­
vides 16 colors, 2000 characters, a 
.39mm dot pitch, and 640 by 240 
resolution. It includes front and back 
external contro ls. The SC-300 RGB 

PAL Plus modem board, Datec 

high-resolution monitor provides 16 
colors, 2000 characters, external con­
trols, a .31mm dot pitch, and 720 by 
240 resolution. A tilt-and-swivel 
monitor stand is optional. List price: 
SC-100 $329, SC-200 $649, SC-300 
$899, stand $49. Sakata U.S.A. Cor­
poration, 651 Bonnie Ln., Elk Grove 
Village, IL 60007, 312/593-3211. 

Modems 
Datec PAL Plus 
A modem board that offers auto­
originate and auto-answer modes at 
speeds of up to 1200 bps for the IBM 
PC and COMPAQ computers. It uses 
one expansion slot. The PAL Plus 
supports touch and rotary pulse 
tones and full-duplex operation, and 
includes an extra RS-232C seria l 
port. The modem board has a built­
in speaker with volume control, uses 
the Hayes Smartcom command set, 
and comes with the Crosstalk XVI 
communications software. List price: 
$599. Datec, Incorporated, 200 Eas­
towne Dr. #116, Chapel Hill, NC 
27514, 800/334-7722. 
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SC-100 color monitor, Sakata 

PC Modem Half Card 
An auto-dial, auto-answer modem 
board that fits into the sma ll expan­
sion slot of the IBM PC XT. The PC 
Modem Half Card transfers data at 
300 or 1200 bps and includes the 
Crosstalk XVI communications pro­
gram. The board supports the Hayes 
Smartmodem command set and in­
cludes instructions and a telephone 
cable. List price: $549. Ven-Tel, Inc., 
2342 Walsh Ave., Santa Clara, CA 
95051, 408/727-5721. 

Network Devices 
10-NET 
A local area network that enables up 
to 32 IBM PCs to share hardware 
and software resources. It requires 
64K, one disk drive, and one expan­
sion slot. 10-NET provides users with 
record and file lock ing, password 
protection, and print spooling. With 
this network, PCs can be both fil e 
servers and work stations; they can 
access one or more machines while 
performing tasks requested by an­
other network user. 10-NET also fea­
tures electronic mail, a Chat mode 
for PC-to-PC conversations, a Calen­
dar mode for appointment manage­
ment, and a Who command for 
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displaying a li st of current network 
users. The package includes soft­
ware, a network board, documenta­
tion, and wiring. List price: $595 . 
Fox Research, Inc. , 7005 Corporate 
Way, Dayton, OH 45459, 5 13/ 
433-2238. 

Printers 
Qantex Model 7065 
A multimode dot matrix printer that 
is compatible with Epson/IBM 
printer escape codes and that prints 
at speeds of up to 300 cps. It has 

Model 7065 multimode printer, 
Qantex 

both RS-232C ser ial and para ll el 
ports and features proportional 
spacing, right just ification, auto­
underline, overprint, ;:ind boldface 
functions. The Model 7065 operates 
at 300 cps in draft mode, 250 cps in 
compose mode, 125 cps in near let­
ter-q uality mode, and 65 cps in let­
ter-quality mode. The printer can 
store up to three fonts on line with­
out users having to change pr int 
wheels, and it performs a sel f-diag­
nostic test before operation begins. 
List price: $1995. North Atlantic In­
dustries, Inc., Qantex Division, 60 
Plant Ave., Hauppauge, NY 11 788, 
516/582-6060. 

Sweet-P Model 600 plotter, Enter 
Computer 

Sweet-P Model 600 
A personal plo tter that draws charts, 
graphs, and illustrations in six colors 
at a speed of 14 inches per second. 
The Sweet-P provides both parallel 
and RS-232C ser ial ports, 19 English 
and foreign language character se ts, 
and a 2K buffer memor y. It uses ei­
ther standard paper or transparent 
projection film in 8V2- by 11- or 11 ­
by 17-inch sizes. The plotter uses En­
ter Computer's SPGL g raphics lan­
guage o r emulates the Hewlett­
Packa rd G raphics Language used 
with HP7400 plotters. List price: 
$1095. Enter Computer, Inc. , 6867 
Nancy Ridge Dr., San Diego, CA 
92121, 6 19/45 0-060 1. 

Storage Devices 
DisCache 
A hard di sk subsystem that includes a 
IO-megabyte, 5 V~-inch hard disk, a 
RAM cache of up to 256K, I mega­
byte of print spooling, and an incre­
mental backup system. A special 
algo rithm enables DisCache to keep 
frequently used program secto rs au­
tomatically in its RAM cache for im­
mediate access, providing users with 
JOO-millisecond access times. The 
caching algorithm provides anticipa­
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DisCache hard disk subsystem, 
Eicon Research 

tory buffering: 16K of data automati­
cally stored next to the requested disk 
data is loaded into the RAM cache 
and thus is immediately available if 
needed. 

DisCache's archival system enables 
users to back up only those sectors of 
the hard disk that have been edited or 
updated, thus eliminating the need to 
back up the entire disk. CacheNet, 
DisCache's local area network, al­
lows up to 21 computers to be con­
nected to the hard disk with up to six 
different operating systems running 
concurrently. It provides file server 
functions, including file sharing and 
record locking. List price: $3000. 
Eicon Research, Inc., P.O. Box 
60456, Palo Alto, CA 94306, 
415/326-2164. 

Miscellaneous 
Speak Easy 
A digitized voice-management system 
that enables the IBM PC to speak 
and perform telephone functions au­
tomatically. It requires 256K and two 
disk drives. Consisting of a printed 

circuit board and software, Speak 
Easy features ring detection, auto­
dial and auto-answer, touch-tone rec­
ognition, and message reception and 
transmission . These features allow 
Speak Easy to answer calls in the 
user's prerecorded voice and replay 
selected messages to callers who 
identify themselves using touch-tone 
codes. Speak Easy can call one or 
more programmed phone numbers 
and deliver a prerecorded message. 
The program stores incoming calls 
on disk; users can review them later 
over a remote telephone or by pro­
gramming Speak Easy to call a num­
ber and deliver the messages. List 
price: $795. CMC International, Inc., 
CMC International Building, 1720 
130th Ave. NE, Bellevue, WA 98005, 
206/885-1600. 

System Software 

Operating Systems 
WindowMaster 
A windowing program that runs mul­
tiple applications simultaneously in 
user-defined windows. It requires 
128K and two disk drives. Win­
dowMaster permits both PC-DOS 
and CP/M-86 programs to run con­
currently in windows that users can 
expand, shrink, or move using the 
cursor keys. Users can scroll data 
horizontally, vertically, or diagonally; 
transfer data between windows; 
create graphs from window data; and 
assign repetitive tasks using a Script 
function. WindowMaster will run 
any Structured Systems Group soft­
ware as well as other vendors' soft­
ware such as 1-2-3 and WordStar. The 
program provides users with status 
information on programs currently 

running and the amount of memory 
being used. List price: $295; with 
five bundled applications (word pro­
cessing, spreadsheet, report genera­
tion, mass mailing system, and 
sorting program) $495. Structured 
Systems Group, Inc., 5204 Clare­
mont Ave., Oakland, CA 94618, 
415/547- 1567. 

DesQ 
A multiple-window operating en­
vironment that integrates applica­
tions from different vendors without 
modification. It requires 320K and a 
hard disk drive. DesQ's environment 
allows users to view up to nine win­
dows at once and transfer data and 
text among the windows using the 
keyboard or a mouse. DesQ can be 
customized to do spec ific tasks with 
a single keystroke using its Learn fa­
cility. List price: $399. Quarterdeck 
Office Systems, 1918 Main St. #240, 
Santa Monica, CA 90405, 213/392­
9851. 

Jane 
An operating environment that offers 
multiple windows, a mouse device, 
and an interface that uses pictures to 
represent system commands. It re­
quires 64K and one disk drive. De­
signed for novices, Jane allows users 
to display simultaneously up to four 
applications in up to four windows 
and transfer text or numbers among 
those applications. The package 
comes with word processing, spread­
sheet, and list management pro­
grams. List price: $295. Arktron ics, 
P.O. Box 4190, Ann Arbor, Ml 
48106, 313/769-7253 . 

348 April 1984 



PICK PC-XT 
An implementation of rhe PICK oper­
ating system for rhe IBM PC XT. Ir 
offers complete applications softwa re 
compatibilit y with all PICK-eq uipped 
computer systems and req uires 256K. 
Designed for business users, rhe 
PICK PC-XT includes a virtual mem­
ory manager that suppo rts up to 
640K; full dara base management 
with on-line or hatch inquiry and re­
po rt generat ion; an Eng lish-like 
inquiry language; and a BASIC 
compiler rhar supports extended 
PICK /BASIC. The system supports 
up ro three terminals and a print 
spooler and has communications fa­
cilities fo r tradi ng file level in fo rma­
tion between PICK and PC-DOS 
based systems. Lisr price: $495 . PICK 
Systems, 1791 1 D Skypark Circle, 
Irvine, CA 927 14, 714/261-7425. 

Utilities 
Letterforrn 1000 
A computer desk letter reference de­
signed for both beginning writers 
and experts. It requires 64K and one 
double-sided disk drive. Letters can 
be personalized and edited on screen 
using different word processors and 
then printed. Letterfonn 7000's 
sample letters cover accounting 
and collection, sa les, lega l, shipping, 
personal, educationa l, chari tab le, and 
general business topics. The manual 
covers reference information on 
headings, rirles, forms of address, 
government abbreviations, Remian 
numerals, rhe metric system, punc­
tuat ion, and computer terms. Lisr 
price: $95 including manual. PBL 
Corporation, P.O. Box 559, Wayzata, 
MN 55391, 6 12/473-8998. 

PC World 

Applications Software 

Accounting and Inventory 
Books! 
An automated genera l ledger system 
that includes an on-screen tutorial 
and a sa mple chart of accounts. It re­
quires 128K and rwo disk drives. 
Books! allows users to add to rhe 
chart of accounts in the middle of a 
journal entr y, ente r 5 12-character 
journal entry descriptions and 30­
characrer account names, and use the 
entry descriptions as account names. 
After users enter transactions, rhey 
can check babnces, print a record of 
entri es, srore rhe journal in entry 
o rder, :md post to rhe ledger while 
ma intai ning an audir trail. The pro­
gram also features user-defined 
prompts for journal cross-referenc­
ing, previous yea r comparisons, four 
levels of account derail , and four op­
tio nal modules: budgeting, recurring 
entri es, invoice printing, and check 
w riting. List price: core program 
$345, optional modules $75 to $150 
each, complete system $750. Systems 
Plus Inc., 1120 San An tonio Rd., Palo 
Alto, CA 9430.3, 4 15/969-7047. 

Communications 
Perfect ~ink 
A program that transfers binary or 
ASC II files between the IBM PC and 
in fo rmation services, mainframes, 
and microcomputers. It requires 
128K, one disk drive , and an 
RS-232C seri al port. Perfect Link 
provides one-key automatic di aling 
and logon, 20 programmable keys, 
and predefined macros fo r many in ­
formation serv ices, including The 
Source and Knowledge Index. With 
Perfect Link users can strip control 
cha racters such as linefeeds from in ­

coming transmissions, m:mipulate 
files while on line, transmit a true 
break sig nal, and estimate fil e trans­
mission times. The program emulates 
vario us terminals including the Tele­
video 920, the DEC VT-52, and the 
IBM 3101. List price: $149. Perfect 
Software, Inc., 702 Harrisori St., 
Berkeley, CA 94710, 415/527-2626. 

Data Management 
10-BASE 
A relational data base management 
package based on the Sequel (SQL) 
DBMS language rhar originally ran 
on IBM mainframes. It requires 
192K, one di sk dri ve, and DOS 2.00. 
70-BASE allows users to create, edit , 
delete, query, manipulate, di splay, 
and prim a ll or part of data fil es 
using one-key English commands and 
to access up to 16 fil es simulta­
neousl y. The program features B-tree 
fil e index ing, logical views, and a 
user-definable help facility. The num­
ber of records per data base and 
fi elds per record in 70-BASE is lim­
ited onl y by availability of sto rage 
space. Designed to work with Fox's 
10-NET local a rea netwo rk , 10-BASE 
will accept files fro m other programs 
such as 1-2-3, WordStar, and Mai/­
Merge. List price: $495 . Fox Re­
search, Inc., 7005 Corporate Way, 
Dayton, OH 45459, 51.3/4 .33-2238 . 

Educational 
Thoughtware 

A series of interactive management­

rraining courses on disk that are de­

signed to improve management per­

formance and competence. The 

package requires 128K, two disk 
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FAST SERVICE! 
LOW PRICES! 
GOOD TECHNICAL ADVICE! 

SPECIAL: WORDSTAR FO RPC ­ $269 

-----COMPUTERS 
IBMPC 
COLUMBIA PC 
CORONA PC 
EAGLE PC 2. 
OSBORNE EXEC 

CALL' 
CALL' 
CALL' 
$2699 
$2295 

SEEOUA 
HYPERION 
OTRONA 
ZENITHZ100 

$1649 
$CALL 
$CALL 
$CALL 

-­ HARD OISK ORIV ES & TAPE DR IVES -­
VR DATA 10 MB CALL GENIEX5P CALL 
CORVUS5MB 1995 GENIE5+5MB 3399 
CORVUS 11 MB 2695 GENIE 20 MB CALL 
CORVUS 20 MB 33% TALL GRASS CALL 
CORVUS MIRROR 675 OAVONG 10 MB CALL 
CORVUS/PC INTFCE 250 DAVONG TAPE BKUP CALL 
TECMAR 10MB CALL CORONA 10MB CALL 

PRINTERS 
GEMINI 10X 299 EPSON RXSO 399 
NEC SPIN 7730 1950 f PSON FXSO CALL 
NEC SPIN 3530 1549 EPSON FX100 CALL 
NEC SPIN 3550 1850 PRISM 132 CALL 
C ITOHF10(PARI 1149 C ITOH PROWR I 375 
BROTHER HR 1 749 C ITOH PROWR 2 675 

MO NI TORS 
USI P13Amber 149 TAXANAmber 149 
AMOEK300Green 149 NECJC1203 CALL 
AM OEK 300 Amber 159 PRINCETON HX 12 569 
AMDEKColorll 469 ZENITHZV M-121 100 

MOOEMS 
HAYES SMART 300 199 NOVATION SMART CAT 415 
HAYES SMART 1200 499 NOVATION212AUTO 569 
HAYES SMART 1200B 445 SSMTRANSMDM 1200 525 

----­ BIZ SOFTWARE 
TCS Accnling Pk gs CALL 
Slale-of·lhe·Arl GI L. AIR AIP. PAY INV. WP elc CALL 
SoflwareOim Gil. A/ P A/R . PAY . INV.elc CALL 
Peachrree · iGL/AR/ API 299 Peacl1 Pack 5000 CALL 
Pertee! Pkgs Low' Low' CALL dBASE 11 399 
FASTGRAPHS 99 MULTIPLAN 179 
VISIFILES 225 VISCALC 169 
PFS File 95 EASY FILER 249 
CONT HOMEACCT 90 TKSOLVER ?15 
PEARLSOFT 199 LOTUS 1 2·3 CALL 

WOROSTAR 
PFSWrrle 
Perfecl Wriler 
M11lliMa1e 

WORD PROCESSOR S ---­
?69 VOLKSWRITER 99 

CALL IUS E;isywrrler II ??5 
199 Perl Wrlr!Splr ?99 
335 Benchrrnrk CAI I 

---­ BACKU PSOFTWARE 
COPY PC 35 Ml I Orsk Mechanrc CALL 

----­ FLOPPY DISKS ----­
ELEPHANT DSOD -5 "!BX 30 MAXELL DS00-5 "/BX CALL 
VERBATIMDSOD-5"/BXCALL OYSANOSflD·'i"i BX CALL 

---­ ADD -INS + ADD -ONS ---­
OUADLINK / APPLE CALL AMDEK MAI Color Bd CALL 
Hercules Gr Cd CALL Mrcrosoll MOUSE 149 

Terms : Prices inc lude 4'% cash discount. Add 4% for 
Credit Card . 12% for Purchase Orders. and Foreign 
Orders. Free shipping for surface . domestic shipments 
Connecticut buyers add 7 5% Sales Tax . 
Nol re sponsible 1or typo errors Pr1c:es 'lub1ect 10 ct1anqe ;rnr1 oflermq 
'illh!eCI JO '1V?.llilhrlt1y 

(203) 579-0472 
CONNECTICUT 
INFORMATION 
SERVICES, INC. 
218 Huntington Road 
Bridgeport . CT 06608 

. ~ : : . . ... . 

Just Announced 

per file and 99 fields per record . Calc­
IT, a 3-dimensional spreadsheet pro­
gram, enables users to design models 
of up to 255 pages with 255 rows 
and columns and to perform linear 
regression graphing, loan computa­
tions, and amortization schedules. 
Link!T, an asynchronous commu­
nications package, provides a · fu l1­
screen editor, split-screen and unat­
tended operations, and concurrent 
editing and printing of fi les. Edit!T, a 
fu ll -screen editor, offers multip le-fi le 
editing in user-defined windows, 
color and mouse support, and macro 
commands. WritlT is a private-label 
version of MultiMate. 

The other programs are StatJT, a 
package of statistical routines; Pass­
IT, a fi le transfer program that works 
with IRMA or Forte 3270 emulator 
boards; ShowlT, a business graph ics 
program; SortlT, a sort/merge uti lity; 
and Send!T, a program that helps 
prepare slide shows and present them 
in multiple locations simultaneously. 
List price: $125 to $500 each. IT 
Software, P.O. Box 2392, Princeton, 
NJ 08540, 6091799-2600. 

job and Industry Specific 
MEDACS 
A medical accounting system that can 
be customized for any type of medi­
cal care prov ider. It can handle rec­
ords for up to 100 doctors on its data 
base and requires 256K and a 10­
megabyte hard disk . MEDACS per­
forms most medica l accounting func­
tions such as patient and third-party 

insurance billing (processing up to 
9999 procedure and diagnostic 
codes), account aging, and credit sta­
tus and accounts receivable from 
third-party providers. It offers finan­
cial and medica l patient analysis and 
generates printed reports that include 
patient names, account numbers, and 
outstanding balance information . 
MEDACS comes in single- and multi­
user formats. The single-user package 
handles records for up to 10 doctors, 
and the multiuser package can do up 
to 100. List price: single-user package 
$5000, multiuser package $7000; 
both prices include training and in­
sta llat ion consulting. Advanced Com­
puter Systems, 3131 S. Dixie Dr., 
Dayton, OH 45439, 513/294-0586. 

EASEL 
Editor and Animation System with 
Extendable Library (EASEL) is a 
professional graphics software pack­
age for commercial, educational, and 
fine arts applications. It requires 
265K, two disk drives, and an 
RS-232C seria l port. Designed for 
novices, all graphic input on EASEL 
is done with a digitizing pen and a 
tablet through menus of available 
commands. The package contains a 
set of computer pens and brushes, in­
cluding a multicolored airbrush, a 
mask brush that draws over un­
protected colors only, a brush that 
draws in four-way symmetry, and 
user-created brushes. Menu com­
mands allow rotating, reflecting, 
moving, copying, and rescaling im­
ages; remapping colors; and loading 
selected colors from a saved image. 
List price: software only $1250, Kit-2 
including dig it izer tablet w ith elec­
tronic pen, frame buffer, Scion PC 
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640 graphics board, high-resolution 
(640 by 482) RGB monitor, and 
EASEL software $6000. Time Arts 
Inc., 4425 Cavedale Rd., Glen Ellen, 
CA 95442, 7071996-4856. 

Personal Management 
Net Worth 
A menu-driven program that helps 
users monitor investment portfolios. 
It requires 64K and two disk drives. 
Net Worth provides users with cash 
equivalent summaries of assets and 
liabilities, annual portfolio income 
figures, year-to-date capital gain and 
loss summaries, latest closing prices 

on owned securities, and automatic 

weekly updates of stock trading 

ranges and closing prices. Other fea­

tures include a reward-to-risk com­

putation of factors affecting market 

trades, automatic transfer via modem 

of Dow Jones News/Retrieval infor­

mation, graphic screen displays, and 

report generation. List price: $295. 

Bullish Investment Software, P.O. 

Box 853, Mansfield, TX 76063, 

817/473-9249. ; 


Just Announced uses information 
provided by manufacturers. It does 
not evaluate products or corroborate 
manufacturers' claims. Send a de­
scription and a photograph of your 
new product to Just Announced, PC 
World, 555 De Haro St., San Fran­
cisco, CA 94107. 

PC World 

Subscribe 
now! 

__.._.I 

Seepage280 
for details. 

_l l I 1C: 

Li[@§~.. 
the loading link'" 

Takes a report and loads it to a worksheet 

ABCDEFG 

I 

2 
3 LOTUS 

1·2·3 

Saves time spent keying data, reformatting, and reorganizing 
Loads all or selected portions of your report easily 
Preserves the structure of rows and columns 
Creates WKS, DIF, SDI, or CSV files 

To order your copy of Workload send $125* to: 
WORKLOAD 
Management Science Associates, Inc. 
5100 Centre Avenue, Dept. 111 
Pittsburgh, PA 15232 
(41 2) 683-9533 

or call : 

•pA residents add 6% sales tax. 

LOTUS and 1-2-3 are registered trademarks of LOTUS Development Corporation. 
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WHEN YOU SEE 

OUR NEW PRICES,


YOU'LL THINK 

WE'VE 


GONE SOFT. .. 

INTEGRATED SOFTWARE: 


C003 Cont.-Ultra File $132 

PTOO PeachText 5000 282 

PROO Perfect Library 584 

TM01 T/Maker Ill 169 


DATA BASE/FILE MANAGEMENT: 

AS01 Applied Software Tech . - Versa Form 263 

AT04 Ashton-Tate - Friday! 199 

C002 Cont. Filing, Catalog & Mailing 84 

FG03 Fox & Geller - Quickcode 197 

IU30 IUS - Easy Filer 268 

IN01 Innovative - T.l.M. Ill 299 

IN02 - Fast Facts 130 

ML01 Microlab - Data Factory 250 

PR03 Perfect Filer 227 

SU30 Super Soft - Personal Data Base 99 

SP01 Softw. Pub. - PFS: File 95 

SP02 - PFS: Report 84 

SW01 Stoneware - DBMas:er - Adv. 402 


WORD PROCESSING: 

HA01 Hayden - Pie Writer 149 

HA02 - Pie Speller 79 

HA11 - Pie Writer & Speller 219 

IU11 IUS - Easy Writer II System 259 

MU01 Mark of the Unicorn - Final Word 195 

PR01 Perfect Writer 188 

PR02 Perfect Speller 113 

PR11 Perfect Writer + Speller 265 

SU10 Super Soft - Star-Edit 197 

SP04 Softw. Pub. - PFS: Write 95 

VC01 Visicorp - Visiword 268 

VC02 - Visispell 161 


SPREADSHEET: 

IU40 IUS - Easy Planner 168 

PR04 Perfect Cale 113 

SR43 Sorlim - Supercalc Ill 267 

SU40 Super Soft - Scratch Pad 233 

VC04 Visicorp - Visica/c IV 175 


GRAPHICS: 

FG01 Fox & Geller - dGraph (for dBase II) 197 

GC71 ,2 GC/ - Graphwriter: Basic: Ext. ea. 316 

GC70 - Both 476 

IN03 Innovative - Fast Graphs 189 

PT72 Peachtree - Bus Graphics System 218 

SP03 Softw. Pub. - PFS: Graph 95 


ACCOUNTING/ FINANCIAL: 

C001 Cont. - Home Accountant + 88 

CP81 Computronics-Versa Ledger II (GUCD) 129 

CP82,3,5,6 - Versa AP; AR; Invent. ; PR ea. 86 

CP80 - Complete System 395 

HS01 Howard Soft - Real Estate Analyser 188 

HS02 - Tax Preparer 198 

ML02 Micro/ab - Tax Manager 199 

PT80 Pohtree - Peach Pak 4 (GUAP/AR) 285 


LANGUAGES/UTILITIES : 

MS01 Microsoft - Basic Compiler 282 

MS02 - Business Basic Compiler 429 

MS03 - Cobol Compiler 536 

MS04 - C Compiler 357 

SS02 SSI - DOS Ease - (PC-DOS 2.0 Menues) 60 

SU04 Super Soft - Disk Doctor 80 

SU01 - C-8086 389 

SU02 - Fortran 331 


CONTROL DATA DISKETTES: 

CD01 -2 5'14'' SS:DD/DS:DD 26/36 


CALL - 24 HR MCNISA HOTLINE: 
US (except ILL) 800-621 -5199 
Illinois 800-972-5855 

or Write: Ramware Software Products 

Dept. A43 


49 Carmer Avenue 

Bellevi lle, NJ 07109 


Send name, address. telephone II , quantity and description or items you 
want . and payment as described below. NJ residents add 6% sales lax. 
Domestic orders add $350 shipping and handling (if order is > $500. 
forget the S&H). Foreign order: add 100/o S&H, mlnimum $10 . 
Payment may be by check, money order, Mastercard or Visa. NO 
COO's, please. Allow two to three weeks for personal check to clear. f or 
MCNisa orders, send card II. expiration date. bank name, and signa­
ture. There is no surcharge for credit card orders. Prices and items sub­
iect to change. 

'THE TOUGHWARE PEOPLE'"" 

Circle 586 on reader service card 
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drives, DOS 2.00, and a color moni- Computer Preparation for the SAT 
tor. The programs are self-paced an\i-._ An integrated, interactive learning 
include pretests for users ' assessment 
against national norms, study units 
w ith graphics, question-and-answer 
sessions, and simulations of business 
situations. Thoughtware reduces tra­
ditional training times and costs and 
includes printed worksheets, a gloss­
ary of terms, and a bibliography. 
Courses currently available include 
Assessing Personal Management 
Skills, Evaluating Organizational Ef­
fectiveness, Understanding Personal 
Interaction, Leading Effectively, Mo­
tivating to Achieve Results, Defining 
Goals and Objectives, Improving Em­
ployee Performance, Managing Time 
Effectively, and Conducting Success­
ful Meetings. List price: $350 to 

$450 per course. Thoughtware, Inc., 
2699 S. Bayshore Dr.#lOOOA, 

Coconut Grove, FL 33133, 3051 

854-2318. 


Speed Reading 
An interactive program that teaches 
users the theory, basics, and ski lls of 
speed reading in eight half-hour ses­
sions. It requ ires 96K and two disk 
drives . Speed Reading enables users 
to learn at their own pace; they can 
repeat difficult lessons or skip easy 
ones. The course scrolls readi ng se­
lections at predefinable speeds, auto­
matically computes reading rates 
throughout the lessons, and automat­
ically speeds up selections during les­
sons to promote fas ter reading. List 
price: $125. Bureau of Business Prac­
tice, 24 Rope Ferry Rd., Waterford, 
CT 06386, 203/442-4365. 

system that helps students raise their 
SAT test scores. It requires 64K and 
one disk drive. Computer Prepara­
·tion diagnoses strengths and weak­
. nesses, specifies appropriate drills 
and exercise reviews, and automati­
cally keeps scores. By simulating 
exam procedures and providing ex­
planations of test-taking strategies, 
the program helps users build confi­
dence and reduce anxiety. Computer 
Preparation includes a 470-page text­
book, How to Prepare for the SAT, 
and a user manual. List price: 
$79.95. Harcourt Brace Jovanovich, 
Computer SAT IBM, 1250 Sixth 
Ave., San Diego, CA 92101, 
800/543-1918, 619/699-6335 in 
California. 

Entertainment 

Mys Trix 
A crime-solving mystery game that 
requires 64K and one double-sided 
disk drive. Provided with clues and a 
crime lab, players apprehend and 
question witnesses, arrest suspects, 
and use deductive reasoning to solve 
various crimes. MysTrix has six skill 
levels and records highest scores. List 
price: $34.95. lnsoft, Inc., 7933 S.W. 
Cirrus Dr., Beaverton, OR 97005, 
503/641-5223 . 

Financial 
Professional Tax/Forecaster 
A tax planner for 1983 and 1984 de­
signed for individuals and profes­
sional tax preparers. It requires 64K 
and one disk drive. Professional Taxi 
Forecaster enables users to do "what 
if" analysis regarding various tax fac ­
tors such as IRAs, I<eoghs, charitable 
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contributions, long-term stock sales, 
and business deductions. The pro­
gram provides automatic calculations 
for Schedules A and D, mathematic 
totaling functions, and printouts of 
each tax situation. List price: $99.95 . 
Micromatic Programming Company, 
Cedar Corners Station, P.O. Box 
16735, Stamford, CT 06905, 
203/968-0933. 

Tax Strategist 
A program that evaluates tax reduc­
tion strategies and computes federal 
income tax liability for up to ten 
years. It requires 128K and two dou­
ble-sided disks. Tax Strategist auto­
matically calculates the amount of 
tax shelter needed to reach a desired 
tax-reduction goal. The program cal­
culates taxes using tax tables, income 
averaging, and alternative minimum 
taxes over a ten-year period, applies 
ten tax alternatives, and then selects 
the most advantageous method for 
each year. Tax Strategist provides 
printed reports and can integrate 
data from XQ Software's Investment 
Strategist. List price: $395. XQ Soft­
ware, Inc., 4357 Park Dr., Norcross, 
GA 30093, 404/923-2880. 

Integrated Applications 
IT Software 
Ten menu-driven integrated software 
programs that can be used separately 
or together and interface with third­
party programs. The programs re­
quire from 64K to 192K and two 
disk drives. Keep!T, a relational data 
base manager, features predefined or 
user-defined screen layouts, auto­
mated operation using command 
files, and storage of 32,767 records 

Printer Frustration? 

Forget about reaching for the printer manual or the printer control switches. 

Tc1il ored for mos t dot matrix 
printers including: 

EPSON C. ITOH 

GEMINI ANADEX 

OKIDATA MANNESMAN·TALLY 
"TOSNllA DATAPRODUCTS 

Visa, MC or check $59.00 + $3.00 S/H. 
Spec ify computer & printer model number. 

Ca ll or write for free information. 

ree 
Microsoft Word 

Demo .Diskette 

when you subscribe 

to PC World. 

See page 96 

for details. 
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WHY DEC AND INTEL 

CHOSE THE MARK WILLIAMS 


C-COMPILER. 


DEC and INTEL wanted the best C technology avail­
able, with excellent code density, supporting the full C 
language and their specific operating environments­
all at a competitive price. 

They found it all at Mark Williams. 

WHY YOU SHOULD 

CHOOSE THE MARK WILLIAMS 


C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro­
computers-68000, PDP-11~ Z8000, 8086-with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ­
ing CP/ M* and PC DOS~ Both cross and native compilers 
are available. 

Call us for the distributor nearest you. OEM's should 
contact us directly about their specific requirements. 


Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614, 

312/ 472-6659 


Mark 
Williams 

• Company 

*PDP- I I is a trademark of Digital Equ ipment Corpo ra ti on. 
*CP/ M is a trademark of Digita l Research Corpo ra tio n. 
*PC-DOS is a trademark of IBM. 

Circle 231 on reader service card 
354 



• • 

All Products are Factory Fresh and Guaranteed! 

Hardware RETAIL MICRO Software Continued RETAIL MICRO 
& Peripherals PRICE FLASH PRICE FLASH 

AST Research Mega 0 1us 64K ......... $ 395.00 $ 279.95 Fox & Geller OU ICKCODE ....... .. . $ 295.00 $ 189.95 
SixPack Plus 64K ................... 395.00 279.95 Information Unlimited Software 

64K Ramchip Sets "$1 per K" ..... . ... 100.00 64.00 Easy Business System GL, AR, &AP 1495.00 879.95 
CDC 9409 DS / DD Disk Drive ......... 525.00 249.95 MicroPro WordStar . . .. . .. . . .. .. .... 495.00 248.95 
Hayes Smartm odem 1200 ............ 699.00 489.95 WordSta r Professiona l ......... . .. 695.00 389.95 
Hayes Smartmodem 1200B ....... . ... 599.00 448.95 Microrim Inc. R:base 4000 .... . . . .... 495.00 371 .95 
Hercules Graphics Card . . . . ........ . . 499.00 398.95 Microsoft® 
Panasonic V2 Height 320K Drive ...... 395.00 239.95 Multi-Tool '" Word . . ..... . ........ 395.00 278.95 
Printers-Epson, Brother, TTX, NEC. Multi-Tool'" Word w/ Mouse ....... 495.00 348.95 

Diablo, OTC, Oki, Toshiba, others . .. $CALL$ Mu lt iplan'" MS-DOS Vers. 1.1 ...... 250.00 158.95 
Princeton Graphics HX-12 Monitor ... . 680.00 528.95 Basic Interpreter . .. . .... .. ... .. . . 350.00 244.95 
Princeton Max 12 Amber .. . . . .. .. .. . .. 249.00 189.95 Basic Compiler ............. .. , .. 395.00 276.95 
Princeton SR 12 . . ........ . ..... . .. . ... 799.00 623.95 Business Basic Compi ler .. . . . .. . .. 600.00 418.95 
Quad ram Ouadlink . , ... .. . .. .. . , . , . .. . 680.00 498.95 C-Compiler . . ...... . ... ....... ... 500.00 349.95 
Seattle RAM +3 Card , . . . . ..... , . ..... 295.00 229.95 Pascal Compiler .. . ... .... . ... . . . 350.00 244.95 
Sigma Expansion Chassis w/ 5MB . .. 2095.00 1884.95 Cobol Compiler . ... . ... . ......... 750.00 524.95 

with 1 OMB Hard Disk , ........ . . .... 2295.00 2065.95 Fortran Compi ler .......... . ... . .. 350.00 244.95 
Vista DynaFrame 140MB .......... . .. 9995.00 8494.95 Microstuf Crossta lk ...... . .. ... . .. .. 195.00 124.95 
Diskettes - 3M, Dysan, others ....... $CALL$ Norton Utilities .... . ..... . . . . . .. . ... 80.00 54.95 

Software 
Oasis The Word Plus . . ... .. . ... . . .. 
RoseSoft Prokey Vers. 3.0 .. . . ... . •.. 

150.00 
129.95 

128.95 
94.95 

Alpha Data Base Manager 11 . . ..... . . $ 295.00 $ 179.95 Scitor Project Schedu ler .. .... .. .... 285.00 228.95 
Ashton Tate dBase II ...... . . . .. . ... 700.00 388.95 Sorcim SuperCa lc 3 . ...... . .. .. . ... 395.00 316.95 
BPI Systems Inc. Software Arts TK! SOLVER . ..... .. .. 299.00 229.95 

G/ L, A/ R, A/ P, Payroll (ea . mod) .. 595.00 414.95 Software Publishing PFS: File ...... . . 140.00 99.95 
Continental UltraFile .... . ........... 195.00 124.95 PFS: Report . .. ... .... ..... ... .. . 125.00 78.95 

Home Accountant Plus .......... . 150.00 84.95 PFS Graph ....... . .... . .. . ... .. . 140.00 96.95 
Digital Research CP / M 86 .... . ..... 65.00 44.95 PFS: Write . .. . . .. . .. . ... .. ... . .. . 140.00 96.95 

Concurrent CP / M 86 .... . .. . . . ... 350.00 278.95 SoftWord Systems Mult iMate ... . .... 495.00 326.95 
Financier Personal Series ... . ....... 195.00 158.95 SSI Word Perfect . . ......... . . ...... 495.00 389.95 

MANY OTHER PRODUCTS AVAILABLE! 

I - -- To Order Call ~ .1C1Dlaoo/458-2433 VISA 
- - (Outside California) - 1 

For price quotes, informati9n, technical 
support, and California orders call : 

415/680-1157 

Low Prices . Lightning Service! 

To order from Micro Flash, simply call one of our 

Micro Flash. We offer products for the future1 
Bring you r computer to life with products from 

order lines and charge it to your MasterCard or 

Always the latest version, always factory fresh . VISA with no credit card surcharge. (We will also 

With home banking now here, why not equip accept purchase orders from qualified insti tu­

yourself with a telephone modem1 Micro Flash tions. Call our credit manager.) You pay $6.00 

can put you "on line" with the greatest of ease. per order for UPS shipping, handling and insur­

Check our low pricesi Micro Flashl We 're up ance, with the exception of printers and monitors. 

there on the growth cha rts thanks to youl You UPS 2nd Day Air Service is just $3.00 more. 

have helped us to build a solid reputation of Local customers can wil l-call their orders at our 

provid ing fast delivery on your orders, and know­ Concord offices. We welcome mail orders 

ledgeable technical support when you need it. accompanied by certified or cashier's checks. 

It's the reason Chevron, IBM & Ford Aerospace, Micro Flash Computer Systems has made it 

to name a few. have chosen Micro Flash to be simple for YOU to do business with usi 

their supplier of Persona l Computer products. 
Circle 108 on reader service card 
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software 

cyma software 

General Business System ......... $1499 .00 
Dental Package . . .. . .. $899 .00 

..... 5899 .00 

Chiropractic Package . 5899 .00 

Client Accounting . 5899.00 

Small Business System .. 5899 .00 

Inventory Package ...... . ...... $899 .00 

spinnaker 
Fraction Fever .................. . ..... 529 .00 
Story Machine ... ..• . . .. . . ..... 529 .00 
KinderComp . . ... $24 .00 
Face ma ker ...... . . . ... . . . • . ... . ... .... $29 .00 

visicorp
VisiCalc 4 . . . ....... . .... . ..... .. 5159 .00 
VisiWord / Spell ...... $249.00 
Visitrend / Plot . . . ..... ... . ... . . $199 .00 

.. 5199 .00 
.. . ...... $199 .00 

..... $199 .00 
Bus iness Forecast Model ............ 575 .00 
StretchCalc . . . . . . . . . . . . . . . . . $75 .00 
Vis iTutor Cale . . . $59.00 
VisiTutor/ Advanced Version . . . $75.00 

VisiTutor Word ............. . . 559 .00 
... $249 .00 

Vis ion Graph . . ... 5 1 29 .00 
Vision Word . . . . 5240 00 
Vision Mouse . .... .... .. • •. . ... . ..... 5159 .00 

... 5319 .00 

data bases 
EasyFiler . . ......... . .............. $229 .00 

lnfoStar ... . . . . ... . ....... .. • ....... 5299 .00 

DataStar . . . . .. .. . . . . ... . . . . .. .. . ..... 5179 .00 

Personal Data BAse . ... . .. . .......... $99 .00 

lnfoScope .. .. .. ... . ... . .. ... . .. ..... S149.00 

Pe rfect Filer ... . ............. $239 .00 

Quick Code ..... . .. . . . .. .. .. . . .. . .... S199 .00 


word processing 

Volkswriter .... .. ..... . ... . . 5115 .00 


SuperWriter .................. . ... . . S1 55.00 

Supe r Spell Guard ... . .. . ...... . .... $1 29 .00 

Fi nal Word ............ . .. . ..... ..... S192 .00 

Perfec t Writer .. . . . ....... • ..... $199 .00 

Pe rfec t Speller . . . . ..... . . . .. . .. S119.00 

Spell Binder . . . . . . ... ....... . . ..... 5259 .00 

Peach Text 5000 ............. .. ..... $209 .00 

Spell Check ........... . .. . ... .. .. . . . . $199 .00 

Bench Mark . . . . . . . . . . . . . . . . . ... $349 .00 

BenchMark Mail List ....... . .... .. . . $169 .00 

Memo Plan ......... . .. ... . . . .. . ..... $129 .00 

Multi ·Mate ... .. ...................... $279.00 

pis: write .. . ................. . . . ....... $89 .00 

Word Plus PC / The Boss (speller) ... $349 .00 

WordStar .. .. .. .. ... . ............... . . $299 .00 


Mail Merge ... .. ... .. ... . ... . . . ....... S1 59 .00 

WordStar/ MailMerge . . . . .. . . $349.00 
WordStar ProPac k ....... . .. .. . . .. .. . 5379 .00 

SpellStar ......... .. .. .. .............. 5159.00 

EasyWriter II (Spell / Write / Mail) ..... $249 .00 
EasyWriter . . . . . . . . . . . . . . . . . . . . . ... S119 .00 

dUtil .......... ... . .. ... .... . .. . ........ $69 .00 

dGraph . . .... . • ........ •. .....•.... . . . $199.00 

dBase II ......... . . ... .. . ............. S389 .00 

TIM Ill. .... . . . . . • . . .. .. . . ..... $329 .00 

File Manager Plus ...........•..... . .. $89.00 

pis : fi le . ... . ................ .. .... . .. . $89.00 

pis : report. . . . . . . ...... . .. .. . $79.00 

pis: graph . . . . . . . . . . • .. . . . . . .. . . . . . $89 .00 

Condor 20· 111 .................. .. .. . . $389 .00 


spreadsheets/ iinancial/ graphs 
SuperCalc I .. . ..... . .. . . . ... .. $119.00 
SuperCalc II ..... . . .. . . . . ... . ...... 5159.00 
Multi Plan . ....... . . . .. .... . . . .. . .. . .. $159 .00 
Lotus 1·2·3 . . . . ... . ... $319 .00 
Friday! . . . .... $185 .00 
C·dex Training .. . each ....... . ..... . . $49.00 
Home Accountant Plus . . ............. 588 .00 
1st Class Mail .............. . .. . .. . . ... $79 .00 
Peach pack (GL/ AR/ AP) .. . . . .. .. ..... $219.00 
Scratch Pad .... . . . . . . . . . . . . .... . .. $199 .00 
Finan c ial Planner.................. . . $419.00 
EasyPlanner . . .. . ........... .. ....... S1 59 .00 
Ca lcStar ........... . • . ..... .. • • • . .. . ... $99.00 
PerfectCalc .................... . ..... 5119 .00 

Fast Graphs......... . . ... . . ... . .... . . $189 .00 
Money Maestro .. . . . . .... . .. .. ........ 599.00 
Micro Plan ....... . . . ........... . ...... $299 .00 
Profit Plan . . . . . . . . . . . . . . . . . . . . . . . .. $1 29 .00 
California Corp ... . ... . . . . ... . ...... 579 .00 
The Practical Accountant .. . ...... 5109 .00 
Bu siness Policy Planner .... . ...... 579 .00 
Bottom Line Strategist ..... . ... $269.00 
TK Solver . . ......... . . ... $179 .00 



hardware 
modems f:I printers 

NEC 2050 .. . . . . . sggg _oocommunication 
Hayes 300 . . . . . . .. ......... s2o g.o o NEC 3550 ....... .. .... ..... .. .... s15gg ,oo 

Hayes 1200 . .... . ........ ... .... s5og .oo NEC 8023AN .......... .. .. .. 537g ,oo 

Hayes 1200B .. .. .. .... ..... .... s45g ,oo NEC 8025 .... .. . .... ..... . .. ... S66g .oo 

Hayes Smart Com II . . . .. $75. 00 Oki data (82 . 83 . B4. g3, g4). .. .. CALL 

Hayes Chronogra ph ..... . ........ .. s1 gg ,oo Epson ......... . . . .. . . . .... . . . CA LL 

Novation PC·Cat . .. . . ... . .... .. . ..... s3gg ,oo (RX80 . FX80. FX100 & MX100) 
Gemini 1OX . . .... . ...... . .... . . .. s2gg ,ooNovation J ·Cat. . ...........••... . . .. . s11 g .oo 


. . . . . 53gg ,ooNovation 103 . . ....... .. ... . ... . . . . . . S 1 8g .00 Gemin i P1 5X . 


Novation 103/ 212 ...... . ..... . ... . .. 543g _oo Gemini Delta 10 .... 554g ,oo 


Anch or Mark VI .. ..... .. . . . . ........ . S1 6g .o o C. ltoh 8510P .... .. .. 537g ,oo 


Crosstalk XV I ........ .. ....... . . .. ... S105 .0 0 
 C.ltoh F10 ·40 . . . . . . . .. .. • . . . . . . . . . sggg _oo 
_ooRemote .... . ......... .. ........ . .... . .. sgg ,oo BM C 401 ... .... . .. s5gg

Transporter ..... . . . .. . . S1 gg_oo Daisywriter 2000 ... 5ggg,oo 

Diablo 630 .... .... 5174g _oodisk drives 
Amdek CXY·100 Plotter .. .... _55gg _oo 

Tandon 5 '/•" 320K TM 100·2 .. . . .... s22g.oo Comriter II . . . . _554g _oo 

Amdisk I . . .. . . . . . . . .. . . .. s21 g _oo Smith Corona TP-2 ...... _53gg ,oo 

Am disk II .. ..... .. ... . .. .. .. . . ..... .. 54gg _oo Tran star ... . .. .. CALL 

Toshiba .. .. . . .......... .••. .... CALL 


percom hard disks 
tablets

5 Meg w / Controller ......... . ...... $13gg,oo 

10 Meg w / Control ler .... . .. . .. ..... S16gg ,oo 


Koala Pad . . . ... .. sg5 .00 
15 Meg w/ Controller . . . ....... . .... s2og5 ,oo 

20 Meg w/ Conto ller .. .... . ...... . . . s23gg _oo 
 monitors 

Amdek 310A Amber . .. $15g ,oo
diskettes Amdek Co lor II . ....... 53gg ,oo 


m axe ll Amdek Color Ill . .. .. ... 534g ,oo 

MD·1 SS/ SD . .. s2g .oo NEC JB 1201 Gree n .. . ... s14g ,oo 

M D·2 DS/ DD ... .. . s3g .oo NEC JB 1205 Amber .. .... s15g ,oo 

v erbatim NEC JC 1216 RGB .. . S42g _oo 

SS/ DD ... . . $26 .00 USI Pi 3 Ambe r .. . s15g _oo 

Zenith ZVM 123G Green . s8g.oo 

Zen ith ZVM 122A Amber .. .$1 og .oo 
DS/ DD . .... $36 .00 

el ephant 
SS/ SD .. .. $18 .gg Ta xa n 12G Green . ..... s12g .oo 

.. s24 _gg Taxan 12A Amber . ... s13g _oo 

DS / DD . . . . . s2g .oo Princeton HX· 12 RGB .. . $519 .00 
SS/ DD 

··· · · · ·· · ··· · ···· · 

cards 
ast 

6 Pack Plus : 

64K , C. S. P .. .. .. .. s27g ,oo 


64K . C . S . P. G P .. .. . . .. .. .. ....... . S3o g .oo 


Mega Plus II : 

64K . C. S . P ..... S3og .oo 

64K . C. S. P. G P . .. .. .. . .. .. .. .. . 534g ,oo 

64K . C . 2S. P. GP . .. . .. s3gg ,oo 

Combo Pl u s II : 

64K . C. S. P .. 

1/ 0 Plus II: 

C. S . P . .. .. . .. .. . ... .... s13g ,oo 


C. S . P. GP . . . ... . $16g ,oo 

3780 E m ulator . . ... $66g .oo 
C·Ctock . S·Serial Port . P·Paralle l Port. GP·Ga me Port 

quadram 

Ouadlink . .... 54gg ,oo 

Quadboard ... as low as .... S28g .oo 

Ouadboard l .. .as low as . . .. . S28g ,oo 

Ouadboard II .. as low as . . $28g .oo 

Quad 512 Plus...as low as . S24g.oo 

Parallel Interface Board . .... s8g .oo 

64K RAM Chips Kit ... .... s 5g .oo 

Microfazers ...as low as .. .. .. s11g .oo 

Efazer ... as low as .. s1og .oo 

eagle 
PC Color Card .......... . . CA LL 


universal research 
Multi-Display Card . . 

tac 
IRMA 3270 .... s104g,oo 

irederick 
Pl a ntro nics Color Plus 



----------------- - ------- - - ----- - - ---- - - ------ - -----

The Rixon PC212A... 
The Perfect Modem 
For Your IBM® PC 
...Only 5499 

1t;1The Rixon®PC212A offers you the only 300/1200 BPS full duplex card: •'! 
modem with auto dial and auto answer that plugs directly into any of II 
the IBM PC®* card slots. Because the Rixon PC212A was designed ' 
specifically for the IBM PC, it is loaded with user benefits. 

The PC212A eliminates the need for an asynchronous communications 
adapter card and external modem cable, this 
alone saves you approximately $190. The 
PC212A provides an extra 25 pin EIA RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 
Without question, the PC212A is the 
most user friendly, most reliable, and 
best performing modem for your 
IBM PC. An internal microproces­
sor allows total control, operation, 
and optioning of the 
PC212A from the keyboard. 
A user friendly HELP list of 
all interactive commands is 
stored in modem memory for 
instant screen display. Just a 
few of the internal features 
are auto/manual dialing from 
the keyboard, auto dial the 
next number if the first 
number is busy and instant 
redial once or until answered . 
In the event of power disrup­
tion a battery back-up pro­
tects all memory in the PC212A. In 
addition, the PC212A is compatible 
with all of the communication pro­
grams written for the Hayes 
Smartmodem TM **such as 
CROSSTALK.TM+Also available 
for use with the PC212A is the 
Rixon PC COM I,™~ a communications software pro­
gram (Diskette) and instruction manual to enhance 
the capabilities of the PC212A and the IBM PC. PC COM 
I operates with or replaces the need for the IBM 
Asynchronous Communications Support Program. The pro­
gram is very user friendly and provides single key stroke control of 
auto log on to multiple database services (such as The Source SM&), as well 
as log to printer, log to file transfer and flow control (automatic inband 
or manual control). PC COM I is only $49.00 if purchased at the same 
time as the PC212A. The PC212A comes with a 2 year warranty. For 
more information contact your nearest computer store or Rixon 
direct at 800-368-2773 and ask 
for Jon Wilson at Ext. 472. 

PC212A ... .. . ....... .$499. 
 ====-====INC. 
PC212A WITH 2120 Industrial Pky., Silver Spring, Md . 20904 
ASYNCH PORT .. .... $539. 301-622-2121 TWX 710-825-0071 TLX 89-8347 

The Rixon PC212A Card Modem 

• 	 IBM is a registered trademark of the 
International Business Machine Corp. 

.. Hayes Smartmodem is a product of 
the Hayes Stack rn series, a 
registered trademark of Hayes 
Microcomputer Products Inc. 

+ CROSSTALK is a trademark of 
Microstuf Inc. 

'# PC COM I is a trademark of 
Rixon Inc . 

& 	 The Source is a servicemark of 
Source Telecomputing Corp. 

3043B © RIXON INC. 19f 

Another Modem Good Enough To Be Called RIXON 
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Product Index 

Reader Reader 

Service Service 


Number Computers Number 


COMPAQ Computer Corporation, 41 683 Kamerman Labs, 62 
79 IBM Corporation, 8-9 537 Micro Design, 327 

376 Micro Craft, Corp., 164 392 Pegasus, 344 
124 NEC Home Electronics (USA), 224-25 169 Sigma Designs, Inc., 196 
694 Panasonic, 288 188 Tallgrass Technologies Corporation, 16, 40 
248 Seequa Computer Corporation, 92 Tall Tree Systems, 296 
361 Tandy Corp., 181 
257 Tava, 246 Monitors 
701 Televideo, 29 296 Princeton Graphic Systems, 203 

Texas Instruments, 14 7 
Printers, Plotte_rs, a_n_d_Ty_pewrjt~r Int~r_fa~es 

344 Dataproducts, 248 
Hardware 685 DataSouth Computer Corporation, 153 

Data Terminals and Communications, 365 
Boards 368 Dynax, Inc. , 77 

205 Applied Computer Products, 38 345 Hewlett Packard, 5 6-57 
18 AST Research Inc., IFC 627 Juki America, 199 

548 AST Research Inc., 1 697 North AtlantidQantex, 204 
491 Barr Systems, Inc., 366 581 Printronix, 34-35 

31 Central Point Software, 284 606 Sakata, 135 
49 Corvus Systems, 160 707 Tseng Laboratories, 59 

699 Everex, 78-79, 87, 95 
643 Falcon Technology, Inc., 165 Communications 
77 Hercules Computer Technology, 25 666 Avatar, 283 

654 HiPro Technolc;igies Inc., 333 24 BizComp, 74-75 
593 MA Systems Incorporated, 131 166 Coefficient Systems Corporation, 317 
236 Microlog Inc., 262-63 221 Hayes Microcomputer Products, Inc., 50-51 
133 Orchid Technology, 198 474 Kensington Microware Ltd., 126 
615 Paradise Systems, Inc., 253 106 Microcom, 98-99 
143 PC+ Products Inc., 376-BC 688 Prometheus Products International, 156 
243 Persyst Inc., 128-29 164 Santa Clara Systems, 14-15 
468 Profit Systems, Inc., 91 
149 Quadram Corporation, 10-11, 88 Miscellaneous 
151 Qubie' Distributing, 178-79 640 Chalkboard Inc., 132-33 
605 Qubie' Distibuting, 274-75 303 Hauppauge Computer Works, 222 
245 Rixon Inc., 358 84 lntek Manufacturing Co., 291 
168 Seattle Computer, 251 118 Microware, 304 
254 STB Systems, Inc., 202 
190 Tecmar Inc., 36-37 
190 Tecmar Inc., PCjr, BC Systems Software 

Storage Devices Operating Systems 
665 Alloy Computer Products, 223 231 Mark Williams Company, 313, 354 
646 Control Data Corporation, 200-1 524 SMC Software Systems, 162 

Curtis Manufacturing Company, 295 301 Software Solutions, 282 

PC World 359 



Product Index 

Reader 
Service 

Number 

Utilities 
645 	 Axel Johnson Corporation, 373 

679 Datacon Associates, 353 


74 Funk Software, 242 

435 Lighthouse Software Corp., 125 

692 Management Science Associates, 351 

573 Micro Focus, 245 

127 Peter Norton Utilities, 319 

163 RTCS Corporation, 49 

410 SoftStyle, Inc., 298 

628 Titan Technologies, Inc., 76 

687 Visual Age, 330 

698 Writing Consultants, 330 


Languages 
406 	 Computer Innovations, Inc., 329 

408 	 Manx Software Systems, 371 

100 	 MBP Software Systems Technology, 321 


Microsoft, 130 


Applications Software 

General Business 
6 Alpha Software Corp., 18 


658 Concentric Data Systems, 39 

642 Earth Data Corporation, 55 

611 Fastware, Inc., 63 

321 Pacific Data Systems, 345 

672 Reston Publishing Co., Inc., 12 


Scitor Corporation, 300 

693 Sensor-Based Systems, 268 


Financial & Spreadsheets 

684 Accountants Microsystems, Inc., 163 

202 Best Programs, 61, 94 

401 Business Division, 308 

700 Consumer's Software Inc., 264 

532 Future's Group, 333 

409 Heritage Computing, Inc., 27 


Microsoft Corporation, 2-3 

292 Micro-Tax, 20 

696 Pro-Mark Accountability, 326 


Rocky Mountain Software Systems, 261 

647 Timberline Software, 28 

448 Via Computer, Inc, 180 

357 Weiss Associates, Inc., 297 

704 Zylab, 332 


360 


Reader 

Service 


Number 


12 

354 

218 

225 

233 


165 

608 


91 

93 


533 

399 

695 

528 

301 

396 


612 


385 

474 

623 

275 

142 

526 


378 

309 

599 

680 

332 

506 


662 

436 


96 

562 


Data Management 

Applied Software Technology, 285 

Computer Distributer, Inc., 158-59 

G.M.S. Systems, Inc., 157 

Innovative Software, 260 

MDBS/Consumer Products, 42 

MicroRIM, 286-87 

Satellite Software International, 60 

SSR Corporation, 149 

Walonick Associates, 333 


Word Processing/Text Editing 

Leading Edge Products, Inc., PCjr, 2 

Lifetree Software, Inc., 266 

Office Solutions, 93 

Palantir, Inc., 265 

Rocky Mountain Software Systems, 306-7 

Select Information Systems, 293 

Software Solutions, Inc., 282 

Softword Systems, 30 


Mailing Lists 

ICA Systems, 329 


Communications 

Control Data Publishing, 64-65 

Kensington M icroware Ltd., 126 

Lindbergh Systems, 52 

Microstuf, 247 

Persoft Inc., 301 

Software Link, Inc., 319 


Graphics 

Data Business Vision, Inc., 97 

Enertronics Research, Inc., 269 

Ferox Microsystems, Inc., 326 

Hypergraphics , Inc., 89 

MICROGRAFX, 86 

Sam Wilson & Associates/Banner, 332 


Integrated Systems 

Business Solutions, Inc., 134 

Cosmos, 90 

Lotus Development Corporation, 23 

Software Products International, 127 


April 1984 
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Would you like further information on a PC W•RLD product that's advertised in PC World? 

Well, it's easy and best of all-FREE!Reader 
Just follow these simple instructions: 
• Print or rype your name and address on the attached card. One card per person, please. 
•Circle the number(s) on the card corresponding to the Reader Service number in either 
the Advertiser Index or Product Index. Inquiry 
•Drop the card in a mailbox and wait to receive the literature that will be mailed to you 
free of charge from the manufacturer. 

The address on the attached card is for product information only. Send editorial comments or inquiries to: 
PC World, 555 De Haro St., San Francisco, CA 94107. Service 
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426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 447 448 449 450 
451 452 453 454 455 456 457 458 459 460 461 462 463 464 465 466 467 468 469 470 471 472 473 474 475 
476 477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500Cit y/Stare/Zip (Zip code nct.'dl·d to insu re delivery) 
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520 521 522 523 524 525 
526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 543 544 545 546 547 548 549 550 
551 552 553 55~ 555 556 557 558 559 560 561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 

Valid through 5/29/84 mmmm•m~~™~~m~~~m••~~~m•~a 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 
626 627 628 629 630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 647 648 649 650 
651 652 653 654 655 656 657 658 659 660 661 662 663 664 665 666 667 668 669 670 671 672 673 674 675D Please bill me $24 for a 1-year (14-issue) subscrip­
mrnmm•~•m~w~~~~~~m~~-~rn~~~tion to PC World (U.S. and Canada only). 701 702 703 704 705 706 707 708 709 710 711 712 713 714 715 716 717 718 719 720 721 722 723 724 725 
726 727 728 729 730 731 732 733 734 735 736 737 738 739 740 741 742 743 744 745 746 747 748 749 750 
751 752 753 754 755 756 757 758 759 760 761 762 763 764 765 766 767 768 769 770 771 772 773 774 775 

mmmrn™™m™™™™™™™mrnmm™~~m™m~ 
801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820 821 822 823 824 825 
826 827 828 829 830 831 832 833 834 835 836 837 838 839 840 841 842 843 844 845 846 847 848 849 850 
~m~~E&~w~~~m~™~•~MEmmmmmm 
mmmm~~m~™~~~~~~mmm~•~•~•~ 
901 902 903 904 905 906 907 908 909 910 911 912 913 914 915 916 917 918 919 920 921 922 923 924 925 
926 927 928 929 930 931 932 933 934 935 936 937 938 939 940 941 942 943 944 945 946 947 948 949 950 
951 952 953 954 955 956 957 958 959 960 961 962 963 964 965 966 967 968 969 970 971 972 973 974 975 
976 977 978 979 980 981 982 983 984 985 986 987 988 989 990 991 992 993 994 995 996 997 998 9991000 
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I am interested in receiving information about: 

0 Computers System Software: 
0 Operating Systems Hardware: 
0 Utilities0 Boards 
0 Languages0 Storage Devices 

Name 0 Monitors Educational, Personal, 
0 Primers, Plotters, and Entertainment & Misc. 

Typewriter Interfaces Software:
Company 

0 Communications 0 Educational 
0 Misc. 0 Personal 

Address 0 EntertainmentApplications Software: 
0 Misc.0 General Business 

Cir y/SrareJZip (Zip code needed to insure del ivery ) 0 Financial & Spreadsheets General: 

0 job and Industry Specific 0 Accessories 


Valid through 5/29/84 
 0 Data Management 0 Services 
0 Word Processing/Text Editing 0 Books, Catalogs, and Periodicals 
0 Communications 0 EventsD Please bill me $24 for a 1-year (14-issue) subscrip­
0 Graphics 0 Mail Order tion to PC World (U.S. and Canada only). 
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Reader 

Service 


Number 

Educational, Personal, 
Entertainment & Misc. Software 

Educational 
7 American Training International, 5 

246 Brady Company, 154-55 
689 Bureau of Business Practice, 325 
401 Business Division, 308 
682 Menlo Corporation, 226-27 
686 Owlcat!Digital Research, 144-45 

Personal 
625 Howard Software Services, 58 
635 Living Videotext, 195 
657 Meca, 100-1 

Entertainment 
463 Blue Chip Software, 17 
577 Pacific Infotech Corp., 320 
308 subLOGIC Corporation, PCjr, 24 

Miscellaneous 
462 Dialog Information Services, 240-41 

General 

Accessories 
44 Computer-Mate, Inc., 249 

276 Contemporary ComputerWear, 329 
620 Continental Engineering Group, Inc., 367 
634 Creative Computer Products, 161 

66 Electronics Specialists, Inc., 331 
101 MCIN, Inc., PCjr, 23 
576 Pacific Exchanges, 332 
310 3M Data Recording, 205 

Services 
362 Compuserve, 146 
664 Computer Technology Center, 330 
644 1/0 Ware, Inc., 318 

Books, Catalogs, and Periodicals 
Egghead Software, 331 
IB Magazette, 312A 
Info World, PCjr, IBC 

Reader 

Service 


Number 


299 
706 

485 

703 

205 

273 

554 

420 
58 

691 

638 
108 

386 

112 

619 
552 

681 

136 

136 
242 

460 

626 

603 

586 
380 

650 

690 
705 

542 

Micro Information Publishing, PCjr, 9 

Wayne Green Publications Group, 267 


Events 
CW Communications, 309, 372 
Personal Computer Userfest, 228-29 
Softwest, 250 

Mail Order 
Applied Computer Products, Inc., 322-23 
Compumail, 332 
Computer Exchange/Conroy La Pointe, 
182-83 
Computer Mail Order, 356-57 
Diamond Software Supply Co., 302-3 
Disk World!, 329, 332 
Diskette Connection, 331 
MC-P Applications, 368 
Micro Computer Additions, 332 
Micro Flash, 355 
Micro Management Systems, Inc., 325 
Micromart, 374-75 
Micro Match, 370 
Micro Storehouse, 328 
Oryx Systems, 310-11 
PC Connection, 276-79 
PC Connection, PCjr, 17 
PC Link Corp., 364 
PC Network, 148 
PC Pipeline, 332 
PC Software Interest Group, 332 
Ramware Software Products, 352 
Rogue River Software, 327 
Scottsdale Systems Ltd., 294 
S.G.C., 324 
Team Computer Products, 316 
Transaction Storage Systems, 369 

The Product Index is published as a service to our adver­
tisers and may be discontinued at the publisher's discretion. 
Every reasonable effort is made to categorize advertisers 
correctly. Ifa listing should be changed, please write us at 
PC World, 555 De Haro Street, San Francisco, CA 94107, 
so that we have the opportunity to change it. 
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684 Accountants Microsystems, 163 

665 Alloy Computer Products, 223 . 


6 Alpha Software Corp., 18 

7 American Training International, 5 


205 Applied Computer Products, 38, 322-23 

12 Applied Software Technology, 285 

18 AST Research Inc., IFC 


548 AST Research Inc., 1 

666 Avatar, 283 

645 Axel Johnson Corporation, 373 

491 Barr Systems, Inc., 366 

202 Best Programs, 61, 94 


24 Bizcomp, 74-75 

463 Blue Chip Software, 17 

246 Brady Company, 154-55 

346 Brown Disc Manufacturing, 252 

689 Bureau of Business Practice, 325 

401 Business Division, 308 

622 Business Solutions, Inc., 134 


31 Central Point Software, Inc., 284 

640 Chalkboard Inc., 132-33 

166 Coefficient Systems Corp., 317 


COMPAQ Computer Corporation, 41 

273 Compumail, 332 

362 Compuserve, 146 

354 Computer Distributor, 158-59 

554 Computer Exchange/Conroy La Point, 182-83 

406 Computer Innovations, 329 

420 Computer Mail Order, 356-57 


44 Computer-Mate Inc., 249 

664 Computer Technology Center, 330 

658 Concentric Data Systems, 39 

488 Connecticut Information Services, 350 

700 Consumer's Software Inc., 264 

276 Contemporary ComputerWear, 329 

620 Continental Engineering Group, 367 

646 Control Data Corporation, 200-1 

385 Control Data Publishing, 64-65 

49 Corvus Systems, 160 


436 Cosmos, 90 

634 Creative Computer Products, 161 


Curtis Manufacturing Company, 295 

485 CW Communications, 309, 

378 Data Business Vision, 97 

679 Datacon, 353 

344 Dataproducts, 248 

685 DataSouth Computer Corporation, 153 


Data Terminals & Communication, 365 

462 Dialog Information Services, 240-41 


58 Diamond Software Supply, 302-3 

540 Digital Signature, 299 
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691 

368 

642 


214 

66 


309 

699 

643 

611 

599 


74 

, 532 


218 

676 

303 

221 


77 

409 

345 

654 

625 

680 


79 


612 


225 

84 


644 

627 

683 

474 


91 

93 


435 

623 


.635 

96 


692 

408 

231 

593 

100 

101 


233 

657 


Disk World!, 329, 332 

Diskette Connection, 331 

Dynax, Inc., 77 

Earth Data Corporation, 55 

Egghead Software, 331 

800 Software, 197 

Electronics Specialists, 331 

Enertronics Research, 269 

Everex, 78-79, 87, 95 

Falcon Technology, 165 

Fastware,Inc., 63 

Ferox Microsystems,326 

Funk Software, 242 

Future's Group, 333 

G.M.S. Systems, 157 

Handwell, 85 

Hauppuage Computer Works, 222 

Hayes Microcomputer Products, 50-51 

Hercules Computer Technology, 25 

Heritage Computing, 27 

Hewlett Packard, 56-57 

HiPro Technology/Mandat, 333 

Howard Software Services, 58 

Hypergraphics, Inc., 89 

IBM, 8-9 

IB Magazette, 312a 

ICA Systems, Inc., 329 

IDG, 314 

Info World, PCjr, IBC 

Innovative Software, 260 

lntek Manufacturing Company, 291 

VO Ware, 318 

Juki America, 199 

Kamerman Labs, 62 

Kensington Microware, 330, 331 

Leading Edge Products, PCjr, 2 

Lifetree Software, Inc., 266 

Lighthouse Software Corp., 125 

Lindbergh Systems, 52 

Living Videotext, 195 

Lotus Development Corporation, 23 

Management Science Associates, 351 

Manx Software Systems, 3 71 

Mark Williams Company, 313, 354 

MA Systems Incorporated, 131 

MBP Software Systems Technology, 321 

MC/N, Inc., PCjr, 23 

MC-P Applications, 368 

MDBS/Consumer Products, 42 

Meca, 100-1 
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682 Menlo Corporation, 226-27 

106 Microcom, Inc., 98-99 

638 Micro Computer Additions, 332 

376 Micro Craft, Corp., 164 

53 7 Micro Design, 327 

108 Micro Flash, 355 

573 Micro Focus, 245 

332 MICROGRAFX, 86 

299 Micro Information Publishing, PCjr, 9 

236 Microlog, Inc., 262-63 

386 Micro Management Systems, 325 

112 Micro Mart, 374-75 

619 Micro Match, 370 


MicroRIM, 286-87 

275 Microstuf, 247 


Microsoft Corporation, 2-3, 130 

552 Micro Storehouse, 328 

292 Micro-Tax, 20 

118 Micro Ware, Inc., 304 

124 NEC Home Electronics (USA), 224-25 

697 North AtlantidQantex, 204 

127 Peter Norton Utilities, 319 

533 Office Solutions, 93 

133 Orchid Technology, 198 

681 Oryx Systems, Inc., 310-11 

686 Owlcat!Digital Research, 144-45 

321 Pacific Data Systems Inc., 345 

576 Pacific Exchanges, 332 

577 Pacific Infotech Corporation, 320 

399 Palantir, 265 

694 Panasonic, 288 

615 Paradise Systems, 253 

136 PC Connection, 276-79 

136 PC Connection, PCjr, 17 

242 PC Link Corp., 364 

460 PC Network, 148 

626 PC Pipeline, 332 

143 PC+ Products Inc., 376-BC 

603 PC Software Interest Group, 332 

392 Pegasus, 344 

142 Persoft Inc., 301 


Personal Computer Userfest, 228-29 

243 Persyst, Inc., 128-29 

296 Princeton Graphic Systems, 203 

581 Printronix, 34-35 

696 Pro-Mark Accountability, 326 

468 Profit Systems, 91 

688 Prometheus Products International, 156 

149 Quadram Corporation, 10-11, 88 

151 Qubie' Distributing, 178-79 

605 Qubie' Distributing, 274-75 
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Number 


586 

672 

245 

695 


380 

163 

606 

506 

164 

165 


650 

168 

248 

528 

693 

690 

169 

524 

410 

526 

562 

30 1 

703 

396 

608 

254 

308 

188 


36 1 

257 

705 

190 

190 

701 


310 

647 

628 

542 

707 

448 

687 


706 

357 

698 

704 


Ramware Software Products, 352 

Reston Publishing Co., 12 

Ri xon, Inc., 358 

Rocky Mountain Software Systems, 306-7 

Rocky Mountain Software Systems, 261 

Rogue River Software, 327 

RTCS Corporation, 49 

Sakata, 135 

Sam Wilson & Associates/Banner, 332 

Santa Clara Systems, 14-15 

Satellite Software International, 60 

Scitor Corporation, 300 

Scottsdale Systems Ltd., 294 

Seattle Computer, 251 

Seequa Computer Corp., 92 

Select Information Systems, 293 

Sensor-Based Systems, 268 

S.G.C., 324 

Sigma Designs, Inc., 196 

SMC Software Systems, 162 

SoftStyle, Inc., 298 

Software Link, Inc., 319 

Software Products International, 127 

Software Solutions, Inc., 282 

Softwest, 250 

Softword Systems, 30 

SSR, 149 

STB Systems, 202 

subLOGIC Corporation , PCjr, 24 

Tallgrass Technologies Corporation, 16, 40 

Tall Tree Systems, 296 

Tandy Corp., 181 

TAVA,246 

Team Computer Products, 316 

Tecmar Inc. , 36-37 

Tecmar Inc. , PCjr, BC 

Televideo, 29 

Texas Instruments, 14 7 

3M Data Recording, 205 

Timberline Software, 28 

Titan Technologies, 76 

Transaction Storage Systems, 369 

Tseng Laboratories, 59 

Via Computer, Inc. , 180 

Visual Age, 330 

Walonick Associates, 333 

Wayne Green Publications Group, 267 

Weiss Associates, 297 

Writing Consultants, 330 

Zylab, 332 
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IN STO RE WE DEMONSTRATE MOST PRODUCTS WE SELL-BYAPPOINTMENT ONLY
•r••rir-~•-r,r-.:i••I ••1 II ·~ ~ - •••I STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON .-FRI. 
•L=:::JLJL•~-1_1.._ ~~ 10:00 A.M.-4:00 P.M. E.S.T. SAT. 

PC LINK, CORP. 29 WEST 38TH ST. 2ND FL., NEW YORK, NY 10018 

HELIX BUBBLE MEMORY BOARDS .......... . ............. . .............. CALL 

TANDON 10 MB HARD DISK ............................................... CALL 

BUSINESS SOFTWARE SAWNEY SOFTWARE WIZARDY. 49 .00 

ALPHA SOFTWARE TAX MODE .... CALL ZORK I. II , Ill . . ... ea. 27.00 
DATA BASE MANAGER II ..•.. . . . . . $205.00 ZURAN DEFENDER . 25.00 
EXECUTIVE PACKAGE 109.00 SOFTWARE ARTS FUNTASTIC 
MAILING LIST ............ . 79.00 TK SOLVER .. 209.00 BIG TOP.. 28.00 
TYPE FACES 89.00 FINANCIAL MANAGEMENT .. 79.00 COSMIC CRUSADERS 28.00 

ASHTON-TATE 
MECHANICAL ENGINEERING . . 79.00 MASTER MINER ......... . . . . . . . .. . 28.00 

dBASE II {PC DOS) ........... .. . 
BOTTOM LINE STRATEGIST . 
FINANCIAL PLANNER . 
FRIDAY . . .. . ...... . . 

389.00 
299.00 
399.00 
199.00 

SOFTWARE SYSTEMS INC. 
MULTIMATE .. 

SORCIM 

CALL 

SNACK ATTACK . 

ACCESSORIES 
CURTIS PRODUCTS 

DISPLAY PEDESTAL 

28.00 

$50.00 
CACTUS SOFTWARE SUPERCALC Ill ... .. .... .. . .. .... . CALL MONO CABLE . 38 .00 

COLOGRAPHY . 

CONTINENTAL 
HOME ACCOUNTANT PLUS . 
ULTRA FILE .......... . . . . . 

FOX & GELLER 
D. GRAPH . 
DIUTIL .... . . 

CALL 

95.00 
139.00 

189.00 
69.00 

VISICORP 
VISICALC FOUR 
DESKTOP PLAN ..... .. ..... .. . 
VISIFILE ................... .... . . . 
VISITREND/VISI PLOT . . . . . . . . .. .. . 
VISIWORD . . ......... .. 

179.00 
219.00 
219.00 
219 .00 
239.00 

KEYBOARD CABLE 
SYSTEM STAND 

DIABLO RIBBON .......... . 
EPSON TWIN PAK RIBBONS 70180 . . 
FLIP N FILE . 
KRAFT JOYSTICK 
DISKETTE CASES . . ... .. ... . .... , . 

30.00 
17.00 

5.50 
20 .00 
24.50 
45.00 

2.95 
GRAFOX . . . . 
oz .............. .... .. ........... . 
QUICKCODE . . . . . . . .....•..•...... 

209.00 
CALL 
189.00 

DISK DRIVES 
TANDON TM 100-2 . . ... . . . .. .. .. ... . . 
TANDON TM 50-2 .. 

229.00 
450.00 

DESKTOP PRINTER STANDS . 
KEYBOARD DRAWER . 
CRT, D/ORIVE & KEYBRD COVERS . 

CALL 
75.00 
CALL 

HARVARD SOFTWARE HAYES MACH Ill JOYSTICKS .. 45.00 
HARVARD PROJECT MANAGER .. CALL MULTIFUNCTION BOARDS MONITORS 

HAYES 
SMARTCOM II . 

HOWARD SOFTWARE 
REAL ESTATE ANALYZER. . 

INNOVATIVE SOFTWARE 
TIM Ill .. . ......... . 

I US 
ACCOUNTING AR/API GL ... . ... . .. . 
INVENTORY CONTROL . . 

89.00 

180.00 

329.00 

CALL 
CALL 

PARADISE SYSTEMS 
MULTIDISPLAY CARD 

64 RAM CHIPS ............ . . 
AST CARDS ............. . .. . 
QUADBOARD CARD . 
AMDEK MAI CARD .. 
PC MOUSE.. 
FTG LIGHTPEN 
QUADCOLOR CARD . 
PLANTRONICS COLOR PLUS CARD . 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

AMDEK 310A .. .. ...... ......... . . 
COLOR II + . . ....... .. 

PRINCETON GRAPHIC HX-12. 
ZENITH RGB MONITOR ......... • . 

MODEMS 
HAYES SMART MODEM . 
HAYES SMART MODEM 1200 .. 
HAYES SMART MODEM 1200B 

DISKETTES 

$189.00 
CALL 

509.00 
525.00 

$205.00 
479 .00 
439.00 

ORDER ENTRY . ......... ... . 
PAYROLL . 

CALL 
CALL 

HERCULES . CALL DYSAN 
S.S.iD.D. $33.00 

EASY WRITER JI/SHELLER/MAIL . 
EASY FILER . 
EASY PLANNER ..... . . .... ... . 

CALL 
240.00 
169.00 

ENTERTAINMENT & EDUCATION 
ATI TRAINING PACKAGES.. ea. 
COMPUTER FACTS IN 5 

65.00 
22.00 

MAXELL 
D.S.ID.D. 

S.S.IS.D. 

39 .00 

26.00 
LINK SYSTEMS 

DATAFAX 199.00 
DEADLINE . 
FLIGHT SIMULATOR ...... . .. . . • .. . . . . 

37.00 
35.00 

D.S.ID.D. 
VERBATIM (5 year warranly) 

37.00 

LOTUS DEVELOPMENT CORP. FRIENDLY ARCADE .......... . 32.00 21144 HEAD/CLEAN KIT . 10.50 
LOTUS 1-2 -3. (NO MAIL ORD ERS). CALL FRIENDLY PC INTRO SET . . . . .. ... .. . . 32.00 S.S.ID.D. 26.00 

MICRO PRO FROGGER .................... . 25.00 D.S./D.D .. 37.00 
CALCSTAR CALL GORGON . . . .. . . . . . .. ... . 29.00 PRINTERS 
INFOSTAR ... .. ........ . ..... .... . . 
WORDSTAR . 
WORDSTAR PROFESSIONAL 
SPELLSTAR ............. . 
MAILMERGE . 
SUPER SORT . ..... . . . . . 

MICROSOFT 
MULTIPLAN . ..... . .. . .... .. .. . . , .. . 
COMPILERS . . .......... .. 

NORTH AMERICAN BUSINESS 
MEMORY SHIFT ................. . 

NORTON COMPUTER 
NORTON UTILITIES 

PC SOFTWARE 

CALL 
CALL 
CALL 
CALL 
CALL 
CALL 

179.00 
CALL 

69 .00 

55.00 

HIDE & SINK ........... . 
HI RES # 4 ........ .. .. . 
MY LETTERS, NUMBERS & WORDS . . 
PC CRAYON .................... . . . . 
PC TUTOR .... . . .. .. . . . . 
PINBALL . 
PLANET FALL .. 
SERPENTINE . 
SPACE STRIKE . 
SPINNAKER SE RIES . 
STAR CROSS ........ ... .. . 
SPYDER . . ...... . .... . . . . .. . . 
SUSPENDED ....... . .. . 
TACHYON . 

22.00 
27.00 
32.00 
39 .00 
49.00 
32.00 
39.00 
25.00 
25.00 
CALL 
29 .00 
29.00 
39.00 
29.00 

DIABLO P32 D-MATRIX 
DIABLO 630 . 
DIABLO 630 TRACTOR FEED . 
DYNAX DX-15 OR DX-25 ........ .... . 
C ITHO PROWRITER 1 OBPI . 
PROWRITER F10. 
IDS PRISM 132 COMPLETE . 
OKIDATA 92P . . ..... ..... . . 

93P .............. . 
SILVER REED EXP 500 . 
SILVER REED EXP 550 
TOSHIBA P1350 . 
EPSON FX SERIES .. . ........ . .. • . 
NEC 3550 .... . . .. ............. . . •. . .. 

CALL 
CALL 

$249.00 
CALL 

399.00 
1059.00 
1499.00 

465.00 
699.00 
439.00 
639.00 

1499.00 
CALL 
CALL 

CREATABASE . . .. .. .. .. . . . . . ... .. 65 .00 WITNESS .. 39.00 PRINTER C.ABLE /PARALLEL. .. 29.00 

CALL TOLL FREE 800-221-0343 m~f::~~· ~1

~i7~.!:~~l~~~~;r~~frr1i~Ji~~: IN NEW YORK CALL 1-212~730-8036 
-------------------- - - TERMS AND CONDITIONS - --------------------­

We reserve the right to repair. replace or return to manufacturer for repa ir. all goods lhe manufacturer. All goods are shipped U.f'S . only. Add 2% of price . or minimum of $3 .00
acknowledged faully or damaged on receipl by customer. Customer must ca ll for Return lor shipping . We do not ship C.0 .0 . Please allow one lo two weeks for personal or cor­
Authorization Number before returning any goods. Prompl allen11on will be given 10 all porate checks lo clear. To expedile shipping send money order. certified cashier's check. or 
damaged and fa ul l y returned goods. Any goods relurn ed for credi l are subjecl lo t0% charge lo your VISA, MasterCard, Diners, Carte Blanche WE DO NOT Add a Service Charge 
restocking charge, plus shipping charge . No returns for credit on any software. Customer For Credit Card Usage. Prices subjecl to change without notice. NOT RESPONSIBLE FOR 
must deal with lhe manufaclurer directly if the customer finds any false claims made by TYPOGRAPHICAL ERRORS. 

Circle 242 on reader service card 
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The DTC Style Writerrn should be your daisy wheel 
printer for professional letter-quality printing, when 

presentation of you and your information is important. 

• 	35K Buffer Memory • Cartridge Print Wheel 

frees computer from driving printer for font variety, easily changed 


• 	Automatic Proportional Spacing • Toll Free 800 Telephone Number 
for professional appearance for readily answered questions 

• 	Graphic Quality • Options 
for 	chart & graph applications Buffer Memory Expandable to 67K 

Sheet Feeder
• Bi-directional Printing Forms Tractor

for increased print speed 

DTC means quality, service & support. 

Drive a DTC Style Writer at your computer store, 


start printing with style for only 8899. 


Data Terminals & Communications 

590 Division Street, Campbell, CA 95008 


800-962-8185 • In CA 800-538-9294 

Distribution Inquiries Welcome 

Circle 387 on reader service card 




~newD~~ communications:..-ge ft'Qnsmifs Jobi ft> centtcll host cornputers 
and receives QUtput. 
P.oolize the full-potentiol of your PC in the comfort of 
your own office. No longer will you need to leave to 
submit jobs orneceive printouts. Whether you are an 
engineer, data analyst, or programmer, you can: 
~ progr.ams and data off-line on the PC 
1r0ri5mif to the. mainframe for e~ecution by the 

All fhe ,ftiaiures you might imagine are standard. 
DARR/HASP: 
0 is compatible with MVS/J't52, MVS/JESJ,VM/P.§CS. 
VS1/P£§, ASP, HASP Protoc0I, Doto 'General HAJ~lll. 
and Dqtanex HASP+™ on the VAX'!M ·· 
D provides menus for easy .use. 
D increases the speed by use of data compression ­
gives you HASP mu~ileaving with more phrou@bput 
than the 2780 o:r 3780. 

estoblished laC1guages 
receive the pr ntouts at high speed on diskette or 
priciter, and 
connol the st ·." s of jobs by using remote operator 
rnmmands. 

•
2sqa 131ue Rid j 

. 

BARQ SVSTEIT\S, UlC. 
, • . 

e R0Qd/$u1te J15{Ralergh, NC27 607 

D operates at 1,200 to 19,200 baud. 

D correm transmission erre>rs ~hr.ougn ·a Fobust 

cyclical redundancy check · 

C:l suppolits multiple printers (up to 600 lines per 
minute,. 
DalT Sysiems offers DAM/HASP harctware and 
soffwcire at fhe W\e~Jy low pri~ of $7$0 
wffh a 'One-year WCllTOnfy.. - . ­

For additional i'nformotie>n call: 
Customer SupJOC>rt 
1011 free 800-DAM-SYS 
in NC 919-7824462 
lllM, HASP+ and \AX ore regisleted trodemoms pfln1emattonol ~MoctlineS Corp.,Dotonex. 
Inc, and Dfg\l<ll Equipme<>f~orp. resJ>eC)ively, 

Circle 491 on ·rttader service card 



Stickler for 
Profit. 

MICROCENTRETM 

The Workstation That Optimizes Your Computer Use 


We've all seen how microcomputers complete work station. Any place. The MICROcentre'" is designed to 
can increase personal productivity. Any time. And MICROcentre'" is hold most personal computer sys­
But computers are not used all the built to conform to the user's natu­ tems-IBM PC, Apple II+ and Ile, 
time. MICROcentre'" lets depart­ ral movements for convenience and DEC, Hewlett Packard, etc.-and 
ments share a common computer comfort over extended periods of provides storage space for your 
system to reduce costs while im­ time. manuals and software. Plus. the 
proving profit-center efficiency. stylish European locks protect your 

components as well as your valu­

market. To find out more about them, call (213) 
350-8371. We'll send you one of our brochures and Ready to Work When You Are 
tell you the best part.. .the price. It's a lot less 
money than a second computer. CONTINENTAL ENGINEERING GROUP. INC. EL MONTE, CA 

Circle 620 on reader service card 367 

This secure, easily movable storage 
system opens in seconds into a 

able data. 

There are many other outstanding qualities that 
separate MICROcentre from anything else on the MICROcentre™ 



HARDWARE 
ASHTON TATE LIST OUR 

dBase II HAYES MICROCOMPUTER PRODUCTS 
Financial Planner.... Stack Chrono (RS-232) .... $249 $185 
Friday ... .. . Stack Smart Mod 300 ........ 289 199 

ALPHA SOFTWARE Smart Mod 1200 B (IBM) . 599 429 
Data Base Manager II. . 295 199 Smart Mod 1200.. 699 495 

APPLIED TECHNOLOGY MICROSOFT
Versaform................... . 389 269 
 64-K Ram Card (IBM) .. $350 249

CONTINENTAL 256-K Ram Card (IBM) 875 620
Home Accountant . 150 105 

Property Management . 495 327 
 MOUSE SYSTEMS 

FOX & GELLER Quick Code 295 174 P.C. Mouse w/Software 295 219 
FUNK SOFTWARE Sideways 60 45 NOVATION 
HOWARDSOFT j-Cat . 149 105 

Real Estate Analyzer II ....... 250 165 Smart-Cat 103/212 595 445 
Tax Preparer .. .. 250 165 Smart-Cat 103 ............... .. 249 187 

HUMAN SOFT DB Plus .. 89 KRAFT & TG JOYSTICKS .. 70 49LIFEBOAT SYSTEMS 
Lattice ·c· Compiler . 595 325 ELECTRONIC PROTECTION DEVICES 

LIFETREE Volkswriter . 195 119 Orange . 140 99 
Volkswriter deluxe .. 179 Peach ....................... 98 69 

LOTUS - 1-2-3 .... ........... . 495 316 
 AST RESEARCH 
MICROPRO Spe:I Star ...... . 250 162 Megaplus 64K . 395 275 

Mail Merge ... 250 162 Si x Pac Plus 64K . 395 275 
Super Sort 250 149 

QUADRAMCale Star 145 86 
Quadboard 64K ................ . 395 285
Info Star . 495 320 
Quad 512 + 64K . 325 245Report Star . ........ .... . 350 221 

Quadlink .... .680 525MICROSTUFF Crosstalk .. 195 129 

MICROSOFT TANDON 
Flight Simulator ... ....... ... ..... . 50 35 TM 100-2 Drive .... 395 219 
Multitool Word W/ Mouse . 475 339 PEGASUS
Multitool Financial 100 69 Hard Disk 1 O Mgb 1439 
Multitool Budget ....... . 150 99 

Pascal Compiler ........... .. . 350 
 245 PRINTERS 

C Compiler 500 
 345 Daisywriter 2000 . ..... 1395 1185 

Epson FX 100 .. ...... ... ... 735 
Peter Norton Utility 80 57 

PETER NORTON 
IBM Parallel Printer Cable 50 37 
Mennesman Tally MT 160L 798 669 

Personal Investor ... . 145 98 
PBL CORPORATION 

Mennesman Tally MT 180L 1098 925 
PEACHTREE Peach Pack ..... 595 239 NEC 7730 RO Parallel ..... .. 2595 2295 

Peach Text 5000 .. ... . 395 245 Okidata 92 . ....... 699 479 
ROSESOFT Prokey ..... .... ........ . 75 57 Qume 1140 plus . .. 1685 1525 
SOFTWARE ARTS T.K Solver 299 219 MONITORS 
SOFTWARE DIMENSIONS Amdek MAI Board .. 599 495 

Accounting Plus Amdek 12" 310A . 230 185 
GL, AR , AP, PR , INV . 495 295 Amdek Color II RGB Hi-Res 529 435 

SOFTWARE PUBLISHING Hercules Graphics Card 499 369 
Pfs :File..... ........ ............... 140 95 Koala Touch Pad . 125 95 
Pfs :Report... ......... ............ ... ... 125 85 Princeton RGB Hi-Res 795 495 

SORCIM SuperCalc II 295 175 Ouadchrome 17" . 695 525 
SuperCalc Ill . 395 275 USI P13 .. .. 249 165 
Super Writer............. 295 205 

SYNPSE File Manager........ 150 97 
VISICORP Visicalc IV .... 250 175 CALL FOR OTHER SOFTWARE & HARDWARE PRICESVisifile . .............. .... .... 300 195 


VisiTrend/ Plot . 300 195 "International Dealer Enquiries Welcomed' 

VisiSchedule ........ .. 300 195 

VisiWord w/ free VisiSpell 375 285 


SATELLITE Word Perfect 495 325
...___ 



For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers:. 

Jim's the easiest way to buy quaJ.lQ 
disk:dtes B cliscount prices 

Now you can get error-free double density diskettes by r 
IBM, Control Data, Maxell and Verbatim delivered to your 
door. For some of the lowest prices around. 
You save because we shi!i> huge volumes of magnetic 

media in boxes of 10. 

To order, use this form. ~ 
For even faster service, call toll.,free. 

1·(800)-FLOPPYS or 

---
Size 

5-114' SS 
5-V.t OS 
8" SS 
8" OS 

--- ­
23.90 
34.90 
24.90 
39.90 

---
Qty. 

-- ---
~1im® 

23.90 
34.90 

-
-

---
Qty. 

---- --Control 
Data 
19.90 
29.90 
28.00 
29.90 

- --
Qty. 

- -----~ 
maxell 
28.90 
41 .90 

-
-

Qty. 

Sub 
Totals $ $ $ $ 

1-(800)-521-5700 

•• Michigan • 1-800-482-4770 


(()" Canada• 1-800-265-4824 
Alaska/Hawaii• 1-800-821-9029 

CALL FOR FREE CATALOGUE 
ALL MAJOR CREDIT CARDS ~CCEPTED 
Shipping & handling F.O.B. Sotithfield 
Transaction Storage Systems Inc .. SouthfieJ<:l , Ml f t'm 

EXPECT A MIRACLE I 

Title _____Name ------------ ­

Company ------------------ ­

Add ress ------------------ ­
City _________ State __ Zip _____ 

0 AMEX 0 MASTERCARD Ov1sA 
Card # Exp. Date ~---
Shipping and handling 1-6 boxes add $4.00 per order • l!l"l"\t<l 
7 or more add $6.00 per order . " I ,JJ,}) 
Clip and mail today to: Transaction Storage Systems, Inc., 
22255 Greenfield Road, Southfield, Ml 48075 

PCW4184 

Circle 542 on reader service card 
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AST RESEARCH 
All AST RESEARCH boards include SuperDrive 
and SuperSpool software. 
MEGAPLUS II - Expands to 512K with 256 
MEGAPAK or to 384K with 128K MEGAPAK. 
Includes CLOCK/CAL & 1 SERIAL PORT. 
W/64K .. . ......... . . . ............ 265.00 
W/256K ............ . ..... .. . ..... 430.00 
256K MEGAPAK . . . .... ....... . ... . . 275.00 
128K MEGAPAK .. . .. ............. .. 199.00 
OPTIONAL 2nd SERIAL PORT .......... 40.00 
OPTIONAL PARALLEL PORT ........... 40.00 
OPTIONAL GAME PORT ........ . ...... 40.00 
COMBOPLUS expands to 256K, includes CLOCK, 
PARALLEL & SERIAL ports. 
W/64K ... . ..................... . : 265.00 
W/256K .. . .. . .. . ... .. . ........... 430.00 
1/0 PLUS II - 1/0 only (no memory). Includes 
CLOCK & 1 SERIAL port. 
1/0 PLUS II . . ................ .. . .. 120.00 
OPTIONAL 2nd SERIAL PORT .. . ....... 40.00 
OPTIONAL PARALLEL PORT . .......... 40.00 
OPTIONAL GAME PORT ..........•.. . .. 40.00 
SIX PACK PLUS - expands to 384K, includes 
CLOCK, PARALLEL & 1 SERIAL port. 
W/64K . .. . . . .. .. ................. 265.00 
W/384K ....... . . . ....... ...... ... 549.00 
OPTIONAL GAME PORT .. ............. 40.00 

QUADRAM 
All QUADRAM boards include QUADMASTER 
software. 
QUADBOARD I - expands to 256K & includes 1 
SERIAL port , 1 PARALLEL por t & 
CLOCK/CALENDAR. 
OUADBOARD I W/64K ....... . ....... 275.00 
OUADBOARD I W/256K . ............. 430.00 
QUADBOARD II - expands to 256K & includes 2 
SERIAL ports & CLOCK/CAL. 
OUADBOARD II W/64K .......•... . .. 275.00 
QUADBOARD II W/256K . .. .. ........ 430.00 

Disk Drives 
All floppy disk drives are double sided, double 
density and include complete installation 
instructions and all hardware. Floppy drives from 
Micro Match include our exclusive 90 day 
replacement warranty. Call for details. 

CDC 9409 .... .. ................... 259.00 

TANDON TM 100-2 .... . .......... . .. 249.00 

SHUGART (half-height, 1 year) ..... . . . .. 239.00 


FLOPPY DISKITTES 
DYSAN 2 sided, double density. Box of 10 . 43.00 

----MICR []_Q~lity Products 

QUADBOARD 512+ expands to 512K & includes 1 
SERIAL port. 
QUADBOARD 512+ W/64K .. .... ... .. 259.00 
QUADBOARD 512+ W/512K ... . . .. . .. 675.00 

SEATTLE COMPUTER 
All SEATTLE COMPUTER RAM + boards include 
FLASH DISK software . 
RAM + memory & 1 serial port 
RAM + W/64K . . ............... . ... 185.00 
RAM + W/256K .......... ...... .... 325.00 
RAM + 3 ·memory, 1 serial port, 1 parallel port & 
clock calendar 
RAM +3 W/64K .. .. . .• . ....... . .... 255.00 
RAM +3 W/256K .. . . .. . . .. . ........ 395.00 

TALL TREE SYSTEMS 
All TALL TREE SYSTEMS boards include 
JFORMAT & JETDRIVE. 
JRAM - memory only, expands to 512K. 
JRAM OK ..... . ... . .. ... ........ . . 249.00 
JRAM 512K ....... . .. ... ... ...... . 665.00 

Displays 
AMBER SCREEN DISPLAYS 
AMDEK 300A for color card ......... . .. 155.00 
AMDEK 310A for mono card ........... 170.00 

COLOR DISPLAYS 
AMDEK COLOR II hi res RGB .. . ..... . .. 435.00 
AMDEK COLOR IV hi res RGB ....... . . 1125.00 
ELECTROHOME 1302-2 hi res RGB ....... 575.00 

DISPLAY ADAPTER BOARDS 
HERCULES high resolution monochrome graphics 
adapter card .............. . ........ 375.00 

Printers 
EPSON PRINTERS 
FX 80 parallel ....... . .... . . .. . . . ... 542.00 
MX 100 parallel ... . ... . ... . .. . ..... 610.00 
FX 100 parallel ...... . .. . .......... . 699.00 

OKIDATA PRINTERS 

ML 80 parallel .. . .............. . ... 330.00 

ML 92 parallel ...... .. ... . . . ....... 515.00 

ML 93 parallel .... . .. . . . . .. ........ 910.00 

2350 serial .............. . ........ 2170.00 

2410 serial ................ . ...... 2460.00 


NEC PRINTERS 
3510 Spinwriter .. . ... . . .. . .. . ..... 1470.00 
3525 Spinwriter ... .. ..... . ........ 2120.00 
3550 Spinwriter ..............•.... 1880.00 

RAM CHIPS - All RAM chips from Micro Match 
are the highest quality components available 
anywhere. Every RAM chip comes with the Micro 
Match 90 day exchange warranty. Call for 
details. 

64K, set of 9 (200 nsec) ............... 59.00 


Mode111s 
HAYES MODEMS 
SMARTMODEM 300 ....... . . . . .... . .. 209.00 
SMARTMODEM 1200 . ..... ... ...... .. 499.00 
SMARTMODEM 1200B .. . .. . .......... 450.00 
300 PACKAGE - Modem, Cable & SmartCom 11 
software . . ... . .......... . ........ . 299.00 
1200 PACKAGE - Modem, Cable & SmartCom 11 
software ...... . ................... 579.00 

!iot=tware 
ASHTON-TATE 
dBASEll ........................ . $425.00 
FINANCIAL PLANNER ....... . ....... 455.00 
BOTTOM LINE STRATEGIST .......... 265.00 
FRIDAY . ... . ........ . ..... . .. ... . 179.00 
CONDOR 
20-3 DATA BASE MGR .... . . .. .. . ... 415.00 
FOX &GELLER 
QUICK CODE .... . ... . .... .. ... . ... 210.00 
DGRAPH ........... . ..... . ....... . 210.00 
LIFETREE 
VOLKSWRITER 1.2 .. . ..... . . .. ..... 135.00 
VOLKSWRITER INTERNATIONAL ...... 169.00 
LOTUS 
123(VERSION1A) .................. 335.00 
HAYES 
SMARTCOMll ....... . ............... 85.00 
PEACHTREE 
PEACHPACK 4 GL/AR/AP . . . . ......... 239.00 
PEACHTEXT 5000 ........ . ........ . 239.00 
SORCIM 
SUPER CALC ii . . .................. 182.00 
SUPER WRITER .................... 182.00 
SUPER SPELLGUARD . .. ...... . ..... 125.00 

800-345-4706 
To Order by phone call (213) 352-3253. Send 
Check or Money Order. Master Card/Visa 
accepted (include expiration date & signature). 
Add $3.50 for shipping, handling & insurance (2 
day Airmail $8.00). All orders shipped UPS 
unless otherwise specified (Continental US only). 
Other shipping methods or destinations, call for 
best way & price. California residents add 6V2% 
sales tax. All items subject to availability. Prices 
subject to change without notice. 

Expansion Boards 


10049 Commerce Ave · Tujunga, CA 91042 • (213) 352-3253 Personal Comput;;;"lVIATCH 
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AZTECC86 8086/ 8088 
new release 2.0 

PCDOS/ MSDOS $249 
CP/ M-86 $249 
BOTH $399 

/PRO extension 
CGrm 
Uni-Tools I 
PHACT database 
z 
Qulck C 

$249 
call 

s 99 
call 

$125 
$125 

AZTEC CH 
CPIM-80 

8080/ ZIO 
$199 
$150/ PRO extensions 

AZTECC80 
MODEL Ill or 4 
/PRO Ill and 4 

AZTECC65 
APPLE DOS 
ProDOS 

TRS-80 
$199 
$349 

6502 
$199 
call 

CCROSS DEVELOPMENT 
SYSTEMS 

C cross compiler, 
assembler, & linker 

f!DP.11 $2000 other $750 

D Full C D Fast object code D Basic graphics 
D 8087 support n Large memory model O Fast I / O 
D Overlays D Relocating assembler 0 Linker & library 
D Library has 110 , screen 11 0 , graphics, PC DOS-CP i M/86 
D Interfaces with ORI and MICROSOFT assemblers 
0 Compatible with AZTEC C for CP t M, APPLE. C64, & TRS-80 

I PRO includes optimizer, C86 debugger, and other tools 
Comprehensive color graphics for use with C or stand alone 
Tools I has make, dill, grep, & other UNIX inspired tools 
Phact is a comprehensive set of C database functions 
Z is a full screen C editor much like the UNIX Vi editor 
Quick C compiles C source into interpreted code in a flash 

Full Ccompiler, assembler, linker, library utility, . . . PRO exten· 
sions include library source. utilities. ROM libraries. M-80 and 
RMAC interface 

The Model 4 system is full AZTEC C II and runs under TRSDOS 
or DOSPLUS. the Model Ill system does not support float. / PRO 
has float for Ill , Z, library source, . .. 

A complete C development system for the APPLE II and lie with 
assembler, linker, editor, SHELL, library, and library source. Binary 
files execute under DOS or SHELL 

Ctoss systems generate modules on a HOSTSystem that-are 
doWntoad$d for ~Ionon a targetsystem. l-IOSTS 1nc1• 
PD'P-11 UNIX,8088 UNIX:ports,PG DOS, CPIM-86, CP M, and 
APPLE. TARGETS Include Cf> tM, APPLE. COMMOE>OREIC64, 
&TRS-80. 

PRENTICE-HALL and MANX SOFTWARE SYSTEMS joinedAZTEC CTUTOR 
APPLE or IBM 
other systems 

$99 forces to produce an unmatched "hands on" C tutorial. Includes 
call lessons. text, fast compiling student C compiler, and .. 

Quick c Quick C compiles C code into extremely compact interpreted 
APPLE, CPI M, T-80 $125 code at blinding speed. Run time system has UNIX functions. 

UNIX is a trademark of Bell Labs. CP I M, CP I M-80 and CPI M-86 are trademarks of ORI. PC DOS is 
a trademark of IBM. MS DOS Is a trademark of MICROSOFT. N.J. residents add 6% sales tax. 
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PC-200 


XT- 300 

and proven. Economically, nothing comes 
close to the low price of the DataShield. 
Period. 

If you have begun to realize the need 
for back-up power source insurance, but 
you were waiting until the quality and the 
price were right ... well , stop waiting. 

Contact your local computer dealer 
or contact the manufacturer for more 
details. 

~~~ ~ r €::. :r: ~ "E =-- ·=-: 
- • - - - - • • ~ - -~ - - .1 ._....... ....., _.. ... ~
~ -~- __. 

320 River Street, Santa Cruz, CA 95060 
{408) 429-6881TELEX176841 

Circle 674 on reader service card 



Now THERE ARE TWO WAYS 

.TO MAKE dBASE II ATREAT. 


(ONLY ONE IS GUARANTEED.) 

Let Autocode write your programs for you. 
For those of you with no desire to join the 

ranks of computer programmers just to get your work 
done, treat yourself to Autocode. Autocode is the 
easiest, fastest way to get what you want from dBase II, 
because it generates complete, high quality programs 
from simple instructions. Whether you're a dBase II 
master or just learning, you'll like the way Autocode 
writes powerful, elegant code with a minimum of effort. 
And you'll appreciate the fact that Autocode, unlike 
slower, less capable program generators, supports 
sophisticated dBase II features like on-screen calcula­
tions and multi-tiered criteria for report generation. 

cl.Base 11 is a registered trademark of Ashton-Tate. 
Autocode l is a trademark ofStemmos Ltd. 

Even ifyou're an experienced programmer, the consis­
tent quality of Autocode's programs will win you over. 
Use Autocode without risk. 

Give it a try. For only $195 .00, you get the 
unabridged Autocode disk and our concise, entertain­
ing, clearly written manual. We're so sure you'll like 
the simplicity of Autocode's easy to use menu-driven 
operation, the only risk is that you'll never go back to 
dBase II alone. So for a taste of the best thing that's 
ever happened to dBase II, try Autocode. Contact your 
dealer, or call toll-free 800-262-8300 or (415) 777­
3800. Or write Axeljohnson Corporation, 666 Howard 
St. , San Francisco, California 94105. 

iJI A member of the Axeljohns0n Group. 

Circle 255 on reader service card 



MEANS SERIOUS BUSINESS AT A 
flopp disk drives 
TANDON TM 100-2 ~~~~~~~L~c $239 HALF HT. DISK DRIVES 

CALL FOR QUANTITY PRICING .... . . ...... . . .. . SOUTH'S LARGEST SUPPLY • TOP NAMES • DEALER INQUIRIES INVITED 

networkin 1protocol conversion 
PC net BY ORCHID TECHNOLOGY 
LO COST. HI PERFORMANCE NTWK. BEST SOFTWARE 

ELA N TECMAR'S MOST POWERFUL LOCAL 
AREA NETWORK FOR THE IBM·PC 

"STILL A BEAUTY"IRMA REPLACES 3278's WITH PC's /IRMALINE 
BLUE LYNX 5251 EMULATOR 

M I ·1· k 
68000 Co·Processor with RM/COS 

SR ITEK Converts PC to COBOL·oriented. Multi·user system 

Software Support ing
U ti In Dumb Terminals off IBM PC 

rinters 
AMOEK PLOTTERS suppor1s LOTUS t 2 3Graph1cs CALL! 

Houston Inst. PlotterS 1n s1ock . . CALL! 


DOT MATRIX 

EPSON FX80 &10011Ga cPs1 Best Price! 
EPSON RX80T or F/T .. Best Price! 
EPSON MX 100 New Low Price! 
C·ITOH Prow111erProw111e1 2 . $369/$649 


• IBM 's Choice Im LESS. 13 2 ColC I B p . 
P nsm 0 O fooo CflSI Color Graphics est nee! 
OKIDATA ML92&93 Op11BMPro111s 1Gocps Best Price! 
OKIDATA ML84 200cps $999 
OKIOATA 241 O Pacernark 13socPs1 Best Price! 
DIABLO P38 ,4aacPs1 Best Price! 
TOSHIBA P· 1350 ,3sax 1BoaP11 Best Price! 
GEMINI 1OX & 15X. . $295/$425 

$1095/$ 

MANNESMAN TALLY 160L ... $599 
QUAD JET 

Colm Ink Jel Printer 
· wSoflware supporting IBM PC .. Best Price! 

LETTER QUALITY 

NEC SPINWRITERS 205o.3ssa & mo Best Price! 
DIABLO s20. s30. s30Ecs .... .... ... Best Price! 

Starwriter 140 CPSIC• ITOH Printmastert55C PSI ...... .... . . . 1495 
BROTHER HR-1 & HR25 .. $499/CALL! 
TRANSTAR 120 & 130 . Le 11eroua1itv Best Price! 

ramchi s 
64K RAMCHIPS ..... ,, $59/$175

164K 9 Chip/Upgrade Kill I 192K·27 Chip/Upgrade Kitl 
CALL FOR QUOTE ON QUANTITY CHIP PURCHASES 

SNA & BISYNC PRODUCTS
t---­

3780, 5251 , 3274 

hard disks 
H.ard Disk W/Sfreamer T aJJe 

Fa$tFJJ Streaming & Formating 
thafJ TAtl>GRASS. 10&20 MEB!F 

~ Mey Removable Internal. also · C A LL ! 
TE CMA R I 0. 15. 2G. 33 w opl 5 mey Removahle 


QUAORAM 6 MEG Fixed6 MEG Removable . . . . . .. CALL! 

DAVONG s10. 15. 21. 35 MEGF ........ Startinyat $1395 


SYSGEN IMAGE ~~;e~~:J~'1;:~r~k un . . .. . ... CALL! 


Uiif/Mif/;ff}/f,);f.t.Jitt.tJ 

• p k 64 384K ·Clock Ser & Par Pts B p · I 

AST S IX a Ram01skSpoolerOpt.GameP1 '' est nee. 
AST MegaplUS 

• kPI 
AST D IS us
AST 1/0 PIUS 
QUAOBQARONewVersion 64384K . . .. . 

TECMAR CAPTA1N s4384K . $269 
0256K ·Ser·Par $199

SEATTLE RAM + 3 Flash Disk.Clk Spooler 

TALL TREE 512KJ.RAMWJe1D11ve . . ... $649 
PROFIT Systems ~i~~~uKs&Elite .. $299/$680 

64 ·256K·Z808·Par·2 Ser·Clk B p · I 
BABY BLUE II RAMdisk·Spooler·Extra Software . . est nee. 
OUAOLINK ~~~tsw~~s~n~~~Pc . .. . . Best Price! 
MAYNARD Floppy &Hard Disk Con troller Cards ' ' ' ' ' Best price! 

graphic cards 
HERCULES ~u~~0o~~;o~~T~~plhl~S3 . ''' '' '' ''' '''' ''' '' CALL! 
PLANTRONICS Color+ ~ft~~~io;:~i~iRes '' CALL! 
GRAPHICS Master ~~~~~;;~~:in~ L~~unso .Gra.phics .. $499 
OUADCOLOR I & II . .. ..... CALL! · 

Max: a Fune 164 512K1 Best Pri·ce!
WIOpt. Game Pt. ..... 

Multifunction Plus B p • I 
Hard Disk Controller' '' ' ' '''' est nee. 

Ser. Clk. Spooler Ram Disk B p . I 
!Opt 2nd Ser . Par &Gamel. . . . . est nee. 

$275/$565 

Paradise Sys. ~~:~:1e~~~r:i;~~ ,~~nochrome .. .. ........ .. 

Color GraphicslMonochromelParallel 
AM DEK MA I Printer Port 8 Pages S1orage.Halo . . . . . . . . . . 
M It· h132 Col in Mono W/Graphics 720h x 350v

U lgrap Color Graphics to 640h x400v/Par. Port . . . . . . . . . . . 

pCPEAC QCK2o~~!~ t ::::a3~~· :a~.8Po~mp, Mono & TV. . . . . 

CALL! 
CALL J 

CA 
• 

LL! 
CA LL ! 

http:10.15.21.35


DISCOUNT CORPORATE BUYERS WELCOME 


-·-

VisiO n~:r~~~'q~g~~::,~~:::, C4LL! 
MICROSOFT COMPILERS __ ___ CALL! 

DIGITAL RESEARCH COMPILERS ._ CALL! 


CC ·1 Halo &CFood CALLILatt. . ompl erAlso Available . _ __ .ICe ____ 
KEY II 1-2-3 WakesUp lnforma11on _s159Managemenl In Laius' 
MultiPlanM1cRosoFr . . . S169 
SuperCalc Ill Superror Graphrcs 10 Lo1us CA LL!

NewVers1011' r111ancr;rl " cALL IT,K. S I0 Ver ~"!Jllree11nq MnilulesAls11 Av. 11l;rli l". . 
Norton UtilitieS AMus1' $59 
CROSSTALK XVI Mrcros1uf CALL! 
SMARTCOM II Hayes $109 
ProKey 3.0 RoseSoh. $65 
P.C. Tutor $55 
Friendly Ware .. $45 
Frieze GraphiCS screenDumpU111i1vTha1works' . $55 
FINA NCIER II Personal orTaxSerres S11 9 
Dow JoneSM $249/$239k1 Analyzer Mk1Manager 
PFS wrile.File.Report. Graph... Ea A1 $99 
ILJS A.R.AP lnv1?111111vUrrlt•if1111v .. Ea.Al $299Iii 

Copyll PC . $35 
Chart-Master P1011ercompa11b1e 1or 1BM Pr. CA LL! 

modems 
HA YES sMARTMODEM 1200 . _ ... CALL! 
HA YESsMA ._ $209RTM DDEM Joo _
HAYES 1200B New Plug-In Modem Card. ..... __ CALL! 
RIXON 12004800BAUD.--.. .. ..... ...... CALL! 

monitors 
PGS·MAX l 2 ~~~~'c: r:~n~ 2°6~ 1~~sov .. .. .._Best Price! 
PGS-HX 12HiRes69DD01RGB ..... .. . Best Price! 
QUADCHROMEHiResR GB .... .. ... . Best Price! 
AMDEK Color II+..... __........ __ ._$399 

so tware 
R•b M CALLIic rorim's Perfect AnswerFor . aSe The Dala Base Novrce ........ __. ____ ... .

New Version of This $275Know Iedge Man Highly Acclaimed DataBase . __ . _.... 
VOLKSWRITER DELUXE .. .. ._... $195 
Microsoft Word wMouse .. ... CALL! 
WQR 0STAR MicroPro·sProfessional Serres.. ___·CALL! 
SuperWriter Sorc1m·swPSpeller &Ma11merger. CALL! 
MultiMate ___ $295 

"BOSS.. ln1egra1ed CALLI.Spell Check PlusM
Easy Writer ll 1usw11hSpe11er &M $219 
WORDPLUS-PC Wrlh lhe arlmerge _ 

a11e1 
Easy Filer ll1us S199 
Peach Text 5000 . $229 
Peachtree Accounting _ _____ CALL! 
proof Reader Random House SpellingChecke1 cALL! 
INFOSTAR $249 
dBase II Ashton ra1e . $409 
FRIDAY! _CALL! 
QUICKCODE CALL! 
dGraph/dUtil . CALL! 
Memory Shift. .... _--· $85 
SidewayS 1nvensPru11 outs . . .. .... .CALL! 

111iscellaneous 
COLBY Keyboard 1ns1ockNow CALL! 
MQUSE ~~t~~u::~e~~ ~e~S &V ___CALL!isiDn Compatrble 
CU RT IS Monitor Pedeslal Keyboard cALL IExtension Cable Monitor Ex1ens1on Cable.. . ....... . 
MICRQFAZER1aK 128KiStack Spooler _. .. S1ar1ing A1 $139 
BACK UP Power Supply 200&4oo wa11s ... CALL! 
ISOBAR surge Protectors .. ... .._.... ..StarlingAt$59 

ORDERS ON~ 
1-800-241-8149 
- __ ,.-,_ ...-... - --~-
--.._...~-..._....,..~ -- -­ -----· -------------- -- -------- -- ----_.. - ­~- - ....__ ·--- -- - ­~-- -~- ~ -~-------- ~-~~~~-.. ~~-----.----~---~------·--~-~~ _. ____,__·------ ­

AMDEK Color IV 120 001. _. Best Price! 6889 Peachtree Industrial Blvd. 
AMDEK 300A/300G 1r . Sl 59/Sl 49 Norcross, GA 30092 

mber-12"·1mproved $185 For lnformation/Op.4 1-404-449-8089AMDEK 31 DA AAlternale 10 IBM Green Screen__.. _ 
Technical S~pport 1-404-446-3836IBM 1s a registered trademark of ln1erna1mnal Business Machines 

Circle 112 on reader service card 
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.Circle 143 on reade r service card 










	Front cover
	Contents
	Getting Started 
	Let's Get Started
	DOS for Beginners

	State of the Art 
	Cool Chips
	Modems: The Inside Story,

	Review
	The Compatibles Line Up
	The Turtle Grows Up
	PIE ala PC

	Departments
	David Bunnell 
	Letters
	PC World View
	The Help Screen
	*.* Star-Dot-Star
	User Group Dispatch
	World Events
	)ust Announced

	Hands On 
	Getting the Word
	Communications Concepts
	The World Class PC

	PCjr World 
	Plug In a Program
	Megabytes
	Dial Up News and Entertainment
	Free and Simple BASIC

	Community
	Perils of Software Publishing
	The PC News

	PC World Directory 
	Indexes
	Products
	Advertisers

	Back cover



