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PROWRRER �
(And It Cometh On Like Gangbusters.} 

Evolution. 
It's inevitable. An eternal 

verity. 
Just when you think you've 

got it knocked. and you're 
resting on your laurels, some
body comes along and makes 
a dinosaur out ofyou. 

Witness what happened to 
the Centronics printer when 
the Epson MX-80 came along 
in 1981. 

And now, witness what's 
happening to the MX-80 as 
the Pro Writer cometh to be 
the foremost printer of the 
decade. 
SPEED 
MX-80: 80 cps. for 46 full lines 
per minute throughput. 
PROWRITER: 120 cps. for 
63 full lines per minute 
throughput. 
GRAPHICS 
MX-80: Block graphics standard, 
fine for things like bar graphs. 
PROWRITER: High-resolu
tion graphics features. fine 
for bar graphs. smooth curves. 
thin lines. intricate details, etc. 
PRINTING 
MX-80: Dot matrix business �
quality. �
PROWRITER: Dot matrix �
correspondence quality, with �
incremental printing capability �
standard. �
FEED 
MX-80: Tractor feed standard; 
optional friction-feed kit for 
about $75 extra. 
PROWRITER: Both tractor 
and friction feed standard. 
INTERFACE 
MX -80: Parallel interface 
standard; optional serial 
interface for about $75 extra. 
PROWRITER: Available stan
dard-either parallel interface 
or parallel/serial interface. 
WARRANTY 
MX-80: 90 days. from Epson. 
PROWRITER: One full year, 
from Leading Edge. 
PRICE 
Heh, heh. 
Marketed Exclusively by Leading 
Edge Products, Inc .. 225 Turnpike 
Street. Canton. Massachusetts 
02021. Call: col/free 1-800-343-6833; 
or in Massachusetts call collect 
{617/828-8150. Telex 951-624. 

LEADING �
EDGE: �

For afree poster of "Ace· 
(Prowriter's pilot/ doing his thing. 
please write u.s. 





MORE THAN JUST PRETTY FACE. 
Says who? Says ANSI. 
Specifically, subcommittee X3B8 of the American 

National Standards Institute (ANSI) says so. The fact 
is all Elephant™ floppies meet or exceed the specs 
required to meet or exceed all their standards. 

But just who is "subcommittee X3B8" to issue such 
pronouncements? 

They're a group of people representing a large, 
well-balanced cross section of disciplines-from 
academia, government agencies, and the computer 
industry. People from places like IBM , Hewlett-Packard, 
3M, Lawrence Livermore Labs, The U.S. Department 
of Defense, Honeywell and The Association of Com
puter Programmers and Analysts. In short, it's a bunch 
of high-caliber nitpickers whose mission, it seems, in 
order to make better disks for consumers, is also to 

make life miserable for everyone in the disk-making 
business. 

How? By gathering together periodically (often, 
one suspects, under the full moon) to concoct more 
and more rules to increase the quality of flexible 
disks. Their most recent rule book runs over 20 single
spaced pages-listing, and insisting upon-hundreds 
upon hundreds of standards a disk must meet in 
order to be blessed by ANSI. (And thereby be taken 
seriously by people who take disks seriously.) 

In fact, if you'd like a copy of this formidable docu
ment, for free, just let us know and we'll send you 
one. Because once you know what it takes to make 
an Elephant for ANSI . . . 

We think you'll want us to make some Elephants 
for you. 

ELEPHAil MHEAVY DUTY DISKS. �
Far a free poster-size portrait of our powerful pachyderm, please write us. �

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 �
Call: toll -free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. �



Transfers any file back and forth! �
Increase VlsiCalc and Wordstar power by transferring 
flies from the Apple II to the IBM Personal Computer-with 
no retyping and no errors! 

CONNECT Apples to IBMs, Apples to Apples, or IBMs to 
IBMs. Transfer Information from any file thousands of miles
In minutes. 

UPGRADE your 64K Apple VlsiCalc to 256K IBM VlsiCalc 
power. Your worksheets can be larger. 
INCREASE your Apple Wordstar 130K floppy 
capacity to IBM DOS Wordstar 320K floppy 
capacity. Over twice the space on disk. 
CONTROL communication from either side in either 
d irection with Master/Slave operation. 
COMMUNICATE with people using the Electronic 
Mall mode. The Apple-IBM Connection can be 
used to send messages to Apples or IBMs. 

Designed for the non-technical user, the Apple
IBM Connection comes with a disk for the Apple 
and a d isk for the IBM. Connect the two computers 
with a cable or a telephone modem and Insert 
the disks. 

• 
Turn on the computers and the soffware does all the work, 
aski ng you for the name of the file being transferred, the 
transfer speed, and the type of connection you are using. 

less than one minute offer powering up, the transfer starts. 
The soffware checks to make sure that no errors occur during 
transmission. 

Alpha Products for the IBM Personal Computer 
All Alpha products come with �~�P�.�O�k�e�n� Instructions. 

Alpha Soffware-professlonal, Innovative, 
and easy to use. ' 

Data Base Manager Type Faces 
Question Mailing Ust 

Call us for participating Computerlands and 
other dealers at (617) 229-2924. 

REQUIREMENTS 
Apple 11-1 Disk, 64K Memory. D.C. Hayes Micro
modem II or Mountain Hardware CPS Card. 
IBM P.C.-1 Disk, 96K (Compiled Version) or 
64K (BASIC Version). Any RS-232 Card. 

�A �a�l�g �n�~�!AVAILABLE $195.0012 NEW ENGLAND EXECUTIVE PARK BURLINGTON, MASS. 01803TODAY! 
Apple Is a trademark ol Apple Computer Company. IBM is a trademark ollnlernollonol Business Machines Corp. 

VlsiCalc is a trademark �o�~ VlsiCorp. Words tar Is a trademark of MicroPro Corp. · 



VisiCalc ®was a swell idea �
for then. �

The next generat ion . First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet. calculator. pencil and eraser. Enter 
Multiplan. the next generation electronic worksheet 
that's as easy to use as it is useful. 
M ake co mparis ons . Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 
Comp are learn ing t im e. Multiplan's tutorial book brings 
you up to speed . Fast. But Multiplan doesn't stop there. 
Multiplan's On -line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem. 
r ight on the screen . 
Compare ease of use . All Multiplan prompts are 
full length words or phrases. And Multiplan provides 
"naming;· the ability to assign a plain English name to any •. ' Based on fea tures tn releases VC·202BO·AP2 and VC· t56YO-IBM 
of VtSiCalc on the Apple II and IBM ·PC respectNely. 

cell or area. "Gross Profit = Sales- Cost" rather than 
�" �A�A�4�4 �= �A�Z�2�3 �- �B�K�1�5�4 �~ �'� Which means you can work 
more intuit ively. And faster. 
Compar e ut ili ty. Multiplan lets you link related work
sheets so that information is transferred between them 
automatically. For instance, you can keep reg ional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then. just change the forecast for 
any reg ion. and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 
Compare reports. Not just the work you can do, but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation -quality reports. 
And its sorting capability lets you sort by either alpha
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 



MultiplanTM is a ·great idea �
for now. �

result is a more meaningful and useful presentation of data. �
Compare availability. With Multiplan. you're not �
limited to a single range of computers. Multiplan is avail �
able for Apple® and for microcomputers that run �
MS""- OOS. XENIX!" or CP/M-SO® operating systems. �
Multiplan supports both 40- and 80- columns on the �
Apple II. �
Compare the source. Microsoft was the world's first �
microcomputer software company. Today. Microsoft �
software is running in well over a million installations. �
worldwide. Languages. Utilities. Business programs. All. �
maintained at the state-of-the-art. �
Compare for yourself . Drop into your computer store. �
Compare Multiplan's powerful, user-oriented features �
to any electronic worksheet on the market. If you've �
been using VisiCalc. Multiplan's ability to directly utilize �
your VisiCalc files lets you easily upgrade to Multiplan. �
And that's just another of the many features designed �

to make Multiplan the electronic worksheet for 
now. And years from now. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT. �
Mic roso ft is a reg1s · 
tered trademark. and 
MultJplan. XEN IX. and 
MS are trademarks of 
Mlcrosof1 Corporat1on 

V1s1Calc is a registered 
trademark of ViSICorp 

CP/ M -80 is a registered trade
mark of 01g1tal Research. Inc. 

Apple 1s a registered trademark ot 
Apple Computer. Inc. 



IBM and Corvus. �
The perfect match. �

Joining IBM and Corvus 
together matches the first name in 
computers with the world's leading 
supplier of mass storage and local 
networks for personal computers. 
Together, they bring you the ulti
mate in powerful business tools. 

With a Corvus Winchester disk, 
you can now pair off your IBM Per
sonal Computer with 6 to 80 million 
bytes of mass storage. And with our 
standard-setting local networking 
system-Corvus Omninet'"-you 
can connect up to 63 personal com
puters, and even couple IBM with 
other brands. That means you can 

share the capabilities-and costs-of 
mass storage, printers and other 
peripherals. 

So for a micro marriage made in 
heaven, look to Corvus. We'Ll put 
you in touch with the performance 
your IBM Personal Computer was 
originally meant to offer. 

For full details, contact your 
Corvus dealer today. 

**.CORVUS SYSTEMS * . 
2029 O'Toole Avenue, San jose, CA 95131 
4081946-7700 TWX: 910-338·0226 



Expand your possibilities with you can write text while printing other documents. For 
the first time you can edit programs while your program 

more tlian one thing at a time 

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 �s�i�m�u�l�t�a�n�e�o�u�s�!�~� 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 

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. See your local 
microcomputer dealer. 

Now you r IBM. PC can do �



How to test drive 
the IBM Personal Computer. �



When you get behind the keyboard 
of the IBM Personal Computer, hold 
onto your hat. 

It's responsive on short trips. 
It's reliable on long hauls. 
And it's passing a lot of the 

others already on the road. 

Whats under the hood? 
�~� Visit an authorized IBM Personal 
..........Computer dealer and test drive the system. 

You'll be impressed that a compact 
· with such a great sticker price is 

also such a powerful performer. 
For starters, it's been engineered 

with three microprocessors for better overall 
responsiveness. A 16-bit microprocessor in 
the system unit makes the IBM Personal 
Computer right at home in the fast lane. 
Another controls the monitor. And there's 

yet a third in the 
keyboard. (Put the keyboard 
on your lap-it's a perfect 

example of independent 
suspension.) 

There are 10 function keys that help 
relieve the tedium of repetitious shifting. 
(Something like driving an automatic 
instead of a standard.) 

And there are high resolution graphics 
that could come in first-were there a 
Grand Prix of personal computers. Get a 
demonstration of the text and graphics mix. 
And be sure to see it all in living color. (For 
more specifics, check out the box at right.) 

Easy acceleration. 

Whether you plan on using the IBM 
Personal Computer to manage a department, 

run a business, teach a course, learn a lesson 
or simply go on a pleasure drive-there's 
software to head you in the right direction 

and to help you stay ahead. 
While you're at the store, try a few 

programs-first hand. Even if you've had 
IBM PERSONAL COMPUTER �S�P�E�C�I�F�I�C�A�T�I�O�N�S�-�~� 

User Memory Display Screens Permanent Memory 
64K-640K b)tLo< • Color or monochrome (ROM) 40 b)lCS • �
�~�U�c�r �o �p�r�o�c �c�s�s �o�r� HigiHesolution ' Colorf Graphlo �
16-hlt. 8088 . 80 characters x 25 1incs 7/!.\tmode,�

U1)pcr and lowt:r CL'ie
AuxlUarr Memory 16 colors • 
2 �<�~�>�I�l�o�n�a� Internal Operating Systems 2';6 characters and 

diskette drh•L,;, Sv..'' DOS,UCSD p-System, symbols in ROM • 
160K b)t L" or 320K 0'/M-86t Gmpbics mode, 
h)1L'S per dl<kcttc J.anguages 4-color resolution: 

Keyboard BASIC, I':L<col. FORTRAN . 320h X 200v ' 
83 kL1,., 6ft. n>rd MACRO Assembler. Black & \\ilitc resolution: 

attadlL'S to COBOL 640h x 2001•' 
sr:srcm unit . Printer Simultan('OUS gr::•pl1 iC) & 

10 function �k�q�~ • All-points-addn:ss:!blc text copability ' 
10.kL1' numeric pad graphics Lopability Communication.. 
'E<ctilc �f�c�< �~�l�h �a �c�k �'� Bidirc"L'tinn:tl• RS-232-C interface 
Diagnostics 80 ch.1r:Ktcrs /SL-cond SD!.C, Awnchronous.I Po\\'\.'r·on sdftc. ....·•Hing • 18 dlar..tl1er styles Bi.s}nchrunous �p�r�c�x �o�c�o �l�~I P:trhy d1crki tl)( • 9 x 9 ch:1raat:r m:ttrix • Up to 9600 bits per second 

L J.ADVANCED FEATU RES FOR PERSONAL COMPUTERS 

�n�o�c�o�m�p�u�t�e�r�e�x�p�e�r�i�e�n�c�e�~ youcanquickly 
get into gear. 

The driver's manual IBM wrote for 
you will help simplify matters. And the 
hardware's been designed to do the same. 

They won't steer you wrong. 
The trained salespeople at your 

authorized IBM Personal Computer dealer 
realize that you may never have been in this 
particular driver's seat before. 

They want you to relax. They want 
you to ask any question you want to ask. 
They're ready and willing to provide you 
with all the answers-and to help pick the 
system and the software right for you. 

For more information on where ro 
buy the IBM Personal Computer, call 
800-447-4700. In Alaska or Hawaii, 
call 800-447-0890. 

You'll see why the IBM Personal 
Computer doesn't take a back seat to any 
other system. 

The IBM Personal ComRuter 
Atool for modern times 

tUCSD p-Systcm is a �r�m�d�~ �m�a �r �k� of tlw Regents of the Uni ,-ersity ofC1Iifo rnia. CP/M-86 is a trademark of Digital Rese-arch, Inc. 



The Personal Computer Magazine 
For Second-Generation IBM PCs and Compatibles 

_ �State of the Art 

40 �VisiCorp's Windows on the World, Roy Folk 
A preview of the Vi si/ON operating environment. 

56 �To Build a Better Mouse, Lisa B. Stahr 
Kiss your keyboard wrsor control good-hye. 

68 �High Interest in Home Banking, C.1therin e Kent 
Banks bid (or the consumer market with a 
wealth of on-line services. 

84 �Displaying the Future, Lisa B. Stahr 
IB M's SR 1 Plasma Display subassembly shows its 
colors. 

Printed March I 983 

l'hoto!i llustra tirm credits: Ernie Fri cdla11der. 
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Majewski. 104. 105, /()7, 11 0: Nick l'al'l o(/: �
102 (photo): Fred Stimson. 172: Mu·k �
Wiggins. 40. R4. 102 (illustration): Bard 
Wrisley. 284. 

_ �Review 

102 �Travels with COMPAQ, Andrew Fluegelman 
A journey with the PC's fir st portable competit or. 

124 �Multiplan Inherits the Spreadsheet Legacy, 
Edw,1rd Rogers �
A new breed of electronic spreadsheets. �

134 �Printing to a Different Drummer, Andrew T. 
Williams 
Some lik e it Sideways. 

142 �Learning dBasics, David Arnold 
Everyman's Datahase Primer, a book 
(or novices and initiates. 

148 �The PC's Processor Carries On a Family 
Tradition, Les Cowan 
Two �t �e�: �~�:�t�s� on the PC's processor: 
The 8086 Book and The 8086, 8088 Primer. 

154 �For Game Gourmets, Richard Cook 
A (east of fi ve uideo delights. 

Volume I, �N �u�m�h�~�r� 2 8 
































































































































































































































































































































































































































































































































































































































































































































































