


History will record as a profound irony �
that the most powerful word processing package �

ever created for the IBM Personal Computer �
wasn’t created by IBM. �
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TESTED TWICE. �
GUARANTEED FOREVER. �

Introducing Wordsworth™ 
flexible disks-the most reliable 
disks ever tested. 

Twice. 
First, every single Wordsworth 

disk gets hit with a barrage of rigid 
quality-control tests to make sure 
we meet or beat every technical 
spec demanded by the people at 
ANSI and ECMA. 

But. since very few things in this 
world are perfect (including tests), 
we test every single disk again, for 
exactly the same criteria. And only 
if a disk is second-time certified 
100% error-free is it pronounced 
worthy of the name Wordsworth. 

Which is about as synonymous 

as possible with "perfect." 
Which, in turn, means you'll have 

an easy time answering questions 
like: Is every inch of every track 
certifiably 100% error-free? Will it 
play back exactly what you fed in, 
without missing a single bit? Every 
time? From now untirdeath and 
taxes are eliminated? 

And then we have a very simple 
rule: If the disk doesn't check out, 
it gets chucked out. 

Why do we go to all this bother? 
Because, very simply, Words­

worth is the world's newest major 
brand, created and tested with the 
world's newest and best technol­
ogy. It's a premium product that 

will become the world's most 
widely used disk for absolutely 
critical information applications. 

Our disks come in 5114'' and 811 

sizes, in virtually every configura­
tion, for compatibility with virtually 
every microcomputer on the mar­
ket. Unlike any other disks in the 
industry, every one is tested twice; 
so, unlike anyone else in the indus­
try, we can guarantee them not for 
30 days or 90 days or even 5 years 
... but forever. 

And forever, as you may have 
heard, is a long, long time. 

Distributed exclusively by Leading Edge Products, Information Systems and 
Supplies Division, 55 Providence Highway, Norwood, MA 02062 Dealers: Call 

to/lfree 1-800-343-8413; or in Massachusetts, call collect (617) 769-8150 



Introducing the most logical place to store And, it's portable. Because the lid doubles 
Elephant Memory Systems® (or lesser brands as a carrying handle so your Elephant Memory 
of disks): The Trunk Systems® disks can go anywhere you do. 

With its alphabetized library index, you can There's a model for 51/4"and 8" floppies, as 
file or retrieve up to 60 disks, instantly. well as a cassette-and-game file and a special 

The Trunk is made of durable molded Atari® version. 
plastic with a hinged, one-piece lid, to keep So if you're looking for the best disk storage 
disks safe from dust, dirt, and other detriments system on the market ... 
which disks despise. The Trunk is an open-and-shut case. 

THE TRUNK. ENDORSED BY ELEPHANTS. �
Elephant Memory Systems" Disks 

A full line of top-quality floppies. m virtually every 5 1// and 8" model.for compatibility with virtua//y every computer on che market. �
Guaranteed to meet or exceed every mduscry standard. certified 100%error-free and problem-free, and co maintain its quality for ac lease �

12 m1//ion passes for over a life-time ofheavy-duty use/. �

Marketed exclusively by Leading Edge Products. Inc.. 225 Turnpike Street. Canton. Massachuseus 02021. �
Call: toll-free 1-800-343-6833: or in Massachuseus cal/ collect (617) 828-8150. Telex 951-624. �
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The Personal Computer Magazine for 
IBM PCs and Compatibles 

: � State of the Art 
38 �Bits of Speech, Henry Polard 

An overview of speech technology and the latest 
speech products for the PC. 

56 �Plug In a Processor, Steven Cook 
Sritek ’s new line ofmodular plug-ins brings adapt›
ability and high-performance processing to the PC. 

68 Special Delivery Software, Lisa B. Stahr 
Teledistribution and the future of software 
marketing. 

Notice to Readers 
As a service to our readers, PC World 
features a Reader Service Inquiry card in 
each issue. This card can be used to get 
additional information abour products 
advertised in PC World. To use the card, 
simply circle the Reader Service Number 
of the products you ’re interested in and 
mail in the card-no postage is necessa ry. 
The information you want will be mailed 
to you by the product manufacturers. For 
your convenience, Reader Service Num›
bers are listed in the Products and Adver›
tisers Indexes, grouped according to type 
of product and manufacturer. 

Review 
100 �Computer-Aided Design, Davis Straub 

The Drawing Processor, MicroCAD, and Auto›
CAD bring automated drawing processing 
to the PC. 

120 �Stretching VisiCalc, Edwin T. Moore 
StretchCalc challenges 1-2-3 for spreadbase 
supremacy. 

138 Corona: For Here or to Go, David Keith 
Better features at a lower price-Corona’s com­
patibles look good from every angle. 

150 �Easy Writing, Andrew T. Williams 
EasyWriter II lives up to its name. 

166 �Dedicated to Word Processing, Merrily Shinyeda 
Professional-quality word processing from N/31. 

180 �For Game Gourmets, Richard Cook 
Zork Ill, Starcross, and Snipes. 

Photoli/111stratio11 credits: David Bishop. �
cover (gear courtesy of Nelson .folmscm / �
MicroCAD) . 56, /00, 120, 150. /66. /98, �
224. 240; Brad 1-/nlland, 282: Ed /(ashi, �
15; Jerry McDonald. 68; Nick Pt111lof(. 296: �
Ward Schumaker, 83 : Fred Sti111sn11, 294. �
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: Hands On 
198 �We Interrupt This Program, Stuart Greenberg 

Merging assembly language subroutines into BASIC 
programs. 

224 �A Tandy New Peripheral, Richard A. Brown 
The Radio Shack TRS-80 Model 100, a good thing 
in a small package. 

240 �Smartmodem Gets Smarter, Burton L. A/person 
A free program for easy phone dialing. 

Departments 
11 David Bunnell �
15 REMark, Nelson Johnson �
19 Harry Miller �
24 Letters �
83 PC World View, Miriam Medom �

255 The Help Screen, Karl Koessel 
266 *. *, Edited by Andrew Fluegelman 
305 BBS Watch, Gene Plantz 
313 User Group Dispatch, James B. Cookinham 
333 World Events, Edited by Patricia Navone 
360 Just Announced, Edited by Anna Bunker 

_ Community 
282 �The Fifth Generation, Mark Seligman 

A report on Japan ’s 10-year program to take 
control of the computer industry. 

294 �The First Portable PC, Jonathan Littman 
The history ofSCAMP, the PC’s grandparent. 

346 �PC World Directory 
A convenient guide to products and services. 

Indexes 
381 Products 
384 Advertisers 
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How to test drive 
the IBM Personal Computer. �











Expand your possibilities with 
Concurrent �C�P�/�M�~� 

If you have to wait impatiently for your personal 
computer to finish a job before moving on to another 
task, you need Concurrent CP/M. This new software tech­
nology from Digital Research increases the productivity 
of your IBM PC by allowing you to do more with it. 

Using Concurrent CP/M, you can run several 
programs simultaneously, switching instantly from one 
program to another. For the first time you can write a letter 
while you do your financial planning. For the first time 
you can write text while printing other documents. For 

the first time you can edit programs while your program 
compiles. Concurrent CP/M is the best investment 
you can make in microcomputing because it multiplies 
the value of your hardware and lets you use all the CP/M 
compatible programs. And if you're developing software, 
it ensures that you're on the crest of the hottest new 
wave in the business. 

So quadruple the effectiveness of your IBM Per­
sonal Computer with Concurrent CP/M. Now available 
through the CP/M Library.™ See your local microcom­
puter dealer or contact Digital Research, 160 Central 
Avenue, Pacific Grove, CA 93950 {408) 649-3896. 

Now your IBM PC can do �
more tlian one thing at a time �



Microsoft, the 
people who set the 

standard for software, 
have done it again with the 

Microsoft Mouse. 
Our expertise in both hardware and 
software has gone into the develop­
ment of the Microsoft Mouse. Now 
you can plug in the most exciting 
computer product of the year and 
put it to work. 

The Mouse lets you move the 
cursor freely and naturally, then 
execute commands at 
the push of a button . 
The Microsoft Mouse is a 
complete system. !t comes 
with an on-screen tutorial , a 
practice application, and the 
Multi-Tool... Notepad, a mouse-based 
text editor, so you can begin 
using the Mouse right away. And 
for application developers, the 
Mouse includes a programmable 

interface 
driver to give 

your appl ication 
program complete 

control over the Mouse's 
operation . 

That's the kind of support you'd expect 
from Microsoft. After all , we were the 
world 's first microcomputer software 
company. Today, more thari a m!llion 
microcomputers are running Micro­
soft languages, operating systems, 
application programs, and hardware­
software combinations. 

You can get the Micro­
soft Mouse in dedi­
cated versions for the 
IBM -PC, PC XT, and 
in a version for MS ...­
DOS machines with 

serial interfaces, 
including the IBM­

PC. The Mouse 
supports all 
versions of 
MS-DOS, 

including ver­
sion 2.0. Ask your 

Microsoft dealer 
for a demonstration 

of the Microsoft Mouse 
-a whole new standard. 

BEITER TOOLS FOR MICROCOMPUTERS 

MICROSOF!M'------­
Microsoft is a registered trademark. 
and MS and the Microsoft logo are 
trademarks of Mi.crosoft Corporation. 



REMark: Nelson Johnson �

Software by Subscription �

In the days before the personal com­
puter we used to hire people on occa­
sion to come into our offi ces and 
perform services such as typing, 
drawing, filing , and sorting. These 
services kept a number of cleri cal 
workers busy. Now, without thinking 
that the computer is performing a 
service for us, we purchase computer 
programs that assist us in these 
activiti es. 

The programs that perfo rm these 
tasks are not w ithout fl aws. Softw are 
developers are always looking for 
ways to refine their products- adapt­
ing to advances in computer technol­
ogy and trying to stay ahead of the 
competition. Unfortunately, soft ware 
manufacturers do not emphasize the 
evolutionary nature of computer soft­
ware in their marketing strategies. 

Until now software sell ers have 
had a field day because consumers 
are easily impressed by a full- color, 
glossy package. Lik e an expensive 
box of candy, the typical software 
package is sold in the fin est wrapping 
and promoted as an object to be de­
sired and consumed, with littl e or no 
maintenance required. But consumers 
seek out software not to use and then 
discard; rather, they are looking for 
solutions to ongoing needs. Manufac­
turers try to make us fo rget this fact 
so that we will put up with a prod­
uct's defects and limit ati ons. 

PC Wo rld 

The soft ware industry should 
focus more on providing adequate 
service to users than on sophisticated 
advertising and packaging. The na­
ture of service is to be sensitiv e to the 
client, the recipient of the service. 
Publishers should provide every soft­
ware product as an ongoing service 
to users. Developers need to bring 
products to a functi onal state of 
completion before putting them on 
the market . Products that have po­
tential defects or have not been fu ll y 
tested should be labeled as such. 

After a product's introducti on, the 
software publisher should cultivate a 
continuing service relat ionship with 
its customers. One of the best exam­
ples of such a relati onship can be 
found in the pages you are now read­
ing. With a magazine you receive the 
benefit s of the subscription process. 
When you subscribe, you don't ex­
pect every issue to be the same. You 
expect change, novelt y, and current 
information. 

If only we could enjoy the same 
benefit s when we subscribe to the 
services of the soft ware publi sher. In­
stead, we get one copy of the pro­
gram. M aybe it allows us to make a 
backup copy. If the software is copy 
protected, we feel the need to wear 
surgical gloves when we use it , fo r 
fear the program will disappear in 
our hands. 

Why can't software publishers of­
fer peri odic updates or editi ons? 
Surely providing updates creates over­
head, but overhead can be minimized 
if users are required to show proof of 
purchase and pay a nominal fee fo r 
the update. Purchasers expect that 
the price they pay fo r a software 
package includes the good will of the 
publisher. Why not make that good 
will expli ci t? 

Many people buy software only to 
find that the program crashes, de­
stroys data, and sometimes even 
erases itself. These purchasers are 
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often told by the publishers to buy 
the program again or arc put on hold 
when they telephone. Evenruall y they 
may decide not to bother complain­
ing. The next year the same program 
may be sold without the bugs, which 
means that everyone bur the cus­
tomer who had earl y faith in the 
product gets to use a trouble-free 
package. 

No customer should ever be made 
to feel that others have been treated 
more generously. Software publishers 

Software publishers 
create a sense of be­
trayal in customers by 
not keeping them up­
to-date. 

worry that their work will be il­
legally copied, yet they create a sense 
of betrayal in customers by not keep­
ing them up-to-date. A dissatisfi ed 
customer may be tempted to copy a 
friend's new version of the program, 
a practice that softw are publishers 
concerned with copy protection do 
not want to encourage. 

The word customer used to mean 
the same thing as consumer, except 
that customer impli ed that it was the 
consumer's "custom" to buy regularl y 
from a certain vendo r. Clearl y, this 
customary relationship continued be­
cause the vendor made it worthwhile 
for the customer to return. 

One way to establi sh a customary 
relationship between software pub­
lishers and customers is to structure 
software vending so that it uses the 
subscription process. Such a method 
would ensure that people be able to 

get a copy of the most currcnr ver­
sion of a program for a nominal fee. 
To get updates rhey would return the 
disk wi th the original label on it m 
the publisher. A long a the disk ar­
ri ved accompanied by a prepaid, self­
addressed mail er, the publisher could 
copy the latest version of the pro­
gram onto it , put it in rhe mailer, and 
drop it in the mailbox. Documenta­
tion could be made available to cus­
tomers for a fee with proof of 
purchase. T he overhead ro im plemenr 
this method wouldn't have to be 
great and could be factored into the 
publisher's business pbn. 

The personal computer software 
industry has not yet recognized soft­
ware development as a complex, 
evolving process that requires close 
interaction between users and pro­
grammers. Products that c:volve grad­
ually are usuall y durable because 
their complexity results from a care­
full y woven ser ies of decisions based 
on user experiences and technologi­
cal progress. Such a process is never 
reall y fini shed. 

I expect that in a short time we 
will see less of the software publisher 
who puts a product on the market, 
pockets the money, and tel Is the cus­
tomer to take a hike. As the industr y 
matures, we will see more of the kind 
of publisher who provides a way for 
customers to benefit fro m the most 
updated version of a software invest­
ment. Over the long haul, satisfied 
customers are a better adverti scmenr 
than fancy packaging. @ 

Nelson j oh11so11 is the author o/a 
three-di me nsional comp11 I er-a fried 
design program called M icroCA D. 
�~�J�i�s� special interest is co111/Ji11i11g ar­
chitectural a11d civil e11gi11cermg with 
personal co111p11ter tec/J11ology. 

To find out where we're showing off 
the P1350 printer, call one of these 
Toshiba distributors: 

DIGITAL ENTRY SYSTEMS 
27 Spruce Street 
Waltham, MA 02154 
(617) 899-6111 

GENERAL BUSINESS 
COMPUTERS, INC. 

2 North Olney Avenue 
Cherry Hill . NJ 08003 
(609) 424· 6500 

INTECH GROUP 
Royal Commerce Center 
2025 Royal Lane 
Dallas, TX 75229 
(214) 241 ·1 717 

KALTRONICS DISTRIBUTORS, INC. �
702 Landwehr Rd. �
Northbrook, IL 60062 �
(312) 291-1220 

MICROAMERICA DISTRIBUTING CO. 
1377 Main Street 
Waltham, MA 021 54 
(617) 647-9340 

MICRO DISTRIBUTORS �
11 794 Parklawn Drive �
Rockvil le, MD 20852 �
(301) 468-6450 or 
(800) 638 ·6621 

MICROWARE DISTRIBUTORS, INC. �
20415 S.W. Blanton Avenue �
Aloha, OR 97007 �
(503) 642-7679 

MONROE DISTRIBUTING CO. �
2999 Payne Avenue �
Cleveland, OH 44114 �
(216) 781-4600 

PARAGON SALES, INC �
780 Charcot Avenue �
San Jose. CA 95131 �
(408) 263-7955 

PREM IER SOURCE DISTRIBUTING �
1882 McGaw Avenue �
Irvine,CA 92714 �
(714) 261 -2011 

STAR DATA, INC. �
4021 N. 30th Street, �
Suite4 �
Phoenix, AZ 85016 �
(602) 955 -9233 

SYSPRIN T, INC. �
7777 S. Central Expressway �
Suite 2A �
Richardson, TX 75080 �
(21 4) 669 -3666 

TRANSALASKA DATA SYSTEMS, INC 
200 Center Court 
Anchorage, AK 99502 
(907) 561 ·1776 

In Touch with Tomorrow 
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Nothing shows off �
our IBM PC™ �

like oshiba's P1350 �

Now there's one three-way printer 
that fully equals the word processing, 
data and graphics capacity of your 
IBM PC: Toshiba's P1350. 

But the P1350 is more than com­
patible with PC hardware. It will 
print programs like Lotus 1-2-3 data 
processing and graphics output with 
remarkable character definition:i' 

For even more flexibility , the 
Toshiba P1350 with Qume SPRINT 5 
emulation handles all popular word 
processing programs.Under software 
command, the P1350 will print high­
speeddrafts or switch to letter-quality 
text and graphics. 

The innovation behind this three­
in-one flexibility is Toshiba's print 
head. Pin diameter has been reduced 
to just eight mils. And the number of 

�p�r�i �~�t�J�J�e�r�.� �
�~ �- �~� ... ""' :.::: ·T"-::..-: ·J'.-:.r:::: .. 

'""' ..J. �f�'�~�·�; �:�.�.�: �~ t:..:;- ..�~�.�:�:�.�i�' �·� �~� 
�.�:�.�:�.�:�:�:�:�:�.�~�-�:�.�.�.�.�:� �'�;�:�.�.�"�'�;�:�_�~�-�-�:�:�.
.:a._... �_�~�- ... __ �.�.�,�: �~ �­
�~ .. ...::::..-... -. _____ 

pins in the print head 
has been increased to 24. 

The result is a superior 360 by 180 
dot-per-inch density pattern in the 
text mode. Instead of spinning yow­
wheels at 40 cps, the P1350 produces 
letter-quality printing at 100 cps. In 
its draft mode, Toshiba's Pl350 can 
accelerate up to 192 cps. 

When it comes to graphics, the 
P1350 really shows its stuff. Whatever 
your computer displays, Toshiba's 
P1350 prints.With astonishingly 
clear definition. And extra-fine repro­
duction that can only come from a 
print head capable of 200 million 
impressions and exclusive 180 by 180 
dot-per-inch graphics density pattern. 

Then, if that's not 
enough to pique yow­

interest, the P1350 also 
featw·es three different fonts.Variable 
pitch. Subscripts, superscripts and 
underlining without the need of a 
secondpass.Asuper-reliable optional 
sheet feeder. And more. 

So show off yow- IBM . Or any other 
personal computer.With the superior 
quality and flexibility ofToshiba's 
spectacular P1350 printer. 

Distributors on the adjacent list 
make it easy to find the Pl350. Or 
get more information by calling toll­
free, 1-800-457-7777. 

•IB M PC t o P1350 gr aphi cs.utilizes PoperScr<.'en and �~�o�l�o�r �/� 
�~�r�a �p�h �i�c�N� udaptcr. IBM PC 1s o ltadcmnrk of l ntern at1onri l 
Bu siness Muchines . Lotuson d 1·2·3areTradcmar ksofLotu s 
�D �e �\�' �~�l�o�p �m�e �n �t� Corporation . © 1983 Toshiba America. In c. 

In Touch with Tomorrow 

TOSHIBA �
For further informntion. contact: In formation Systems Divi sion, TOSHIBA AMERICA , INC., 2441 Mi chell e Drive.Tustin . CA 92680. Telex 183-812. 
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Compatible Hardware To 
Run Spreadsheet Software 

It should be a simple thing, 
really, to see a full 132 column 
spreadsheet on your IBM PC. 
You shouldn't have to scroll up, 
down and sideways to get the 
full picture. Now you can see it 
all with SuperVision, a mono­
chrome video interface board 
from California Computer 
Systems. It easily replaces your 

ih :« . • • 
In addition, SuperVision offers 
a full 132 column by 44 row 
screen, a printer port, and 720 
by 348 dot addressable graphics 
capability. 

SuperVision supplies the 
features that have been missing 
for spreadsheets, financial 
modeling, and database applica­
tions as well as giving you a 
fast, full-screen editor to make 
life easier. Z/ Plus, a fast ZBOB 
based card with CP/ M and a 

• ,.. ·«· �~� .p y 
available for your IBM PC. 

Call CCS today and get the 
FULL picture. 

(408) 734-5811 

CaUfo11nJa CoJnPuter Systems 
250 Caribbean Dr .. Sunnyvale, CA 94086 
(408)734·5811 Telex:171959 CCS SUVL 

�S�u�p�o�r�V�l �~ �1 �o �n� ond Z/ l'l us are rrnd•-rnorkt t1f <;CS, Inc. lllM •• • ' <ll'" '"'cd �r�r �a �~ �c �m�o�r�~� of lntcrn• tlonal Busmo!'I M•chind . ·r M Is 
a irodcma•k o( Olghol l!qulpment Inc. 2808 ••a ttadtmark pf, Zi lc11:o Inc. 
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