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----Editor's Notes---­

Arthur C. Clarke once paraphrased marketing. nectivity is a major industry issue. 
the great scientist j. B. S. Haldane, Marketing will come, though, Some software publishers are in­
pointing out that the future will not once the technology proves itself. sisting that data files generated 
only be stranger than we imagine, it Among the many lessons learned with their software be usable on 
will also be stranger than we ca11 over the past decade is an impor­ any system running that software. 
imagine. tant one about the business and It is increasingl y possible for Apple, 

Fueling that strangeness will consumer markets' hunger for in ­ IBM, Commodore, and Atari users 
be the emergence of new and _unex­ creased power and capability. to communicate with one another. 
pected technologies . The story of Where a decade ago microcomput­ The next generation of computers­
this century-and particularly of ers were a novelty, they are now bringing more new technology­
the last three decades-is one of ubiquitous. Each new generation of will doubtless present us with solu­

computers is embraced with enthu­. technolog) and the '"ays in which tions to the remaining connectivity 
it changes our lives. siasm, as developers and users alike questions. And beyond that lies the 

And the rate of technological continue to find new applications next generation. 
change continues to accelerate . This for new technology. We are confi­ Clarke and others have made 
speedup is nowhere more obvious dent that, as the technologies dis­ the point that any sufficiently ad­
than in microcomputers . cussed in our article mature, they vanced technology is indistinguish­

Clarke's hypothesis has often will be put to work. able from magic. There's nothing 
been confirmed, both in and out­ or are these the only exciting magical about computers; they rest 
side our industry. Certainly any technologies on the horizon . Far upon a body of technology and 
number of futurists foresaw a re­ from it, in fact. In the past few hard work accumulated over the 
sounding impact of computers on weeks a lone, we have sE!en news course of the century. Still, judging 
society. Few, however, foresaw the stories announcing breakthroughs by the rate at which computer tech­
delivery of mainframe power to in magnetic storage capacity, tele­ nology is advancing, we're in for a 
every desktop for a few thousand communications, and computation­ magical ride over the next few 
dollars. Yet that is exactl y \·vhat is al speed . years , with the microcomputer 
happening at the moment. Over the And then there are those still­ serving as our fl ying carpet. 
next few years, the power and im ­ new advances that are already ex­
portance of the micro will continue erting a large impact on bus(ness, 
to increase, augmented by the emer­ educational, and home computing. 
gence of additional technologies, Intel's superfast 80386 chip, virtu­
some of them not yet imagined. ally unheard of a couple of years 

Others are closer to becoming .ago , is now the driving force Keith Ferrell 
reality. This month, we look at six powering the next generation of Features Editor 
new technologies that are either MS-DOS machines. It was only 
based on or directly impinge upon four years ago that Apple intro­
the microcomputer. The six tech ­ duced the 128K Macintosh and a 
nologies we chose as topics for our year earlier that Commodore intro­
article-superconductors, hyper­ duced the 64 . Today, the Macintosh 
text, flat screens, parallel / neural II and the multitasking Amiga are 
processing, microminiaturization, making headlines . In the same peri­
and optical storage-stand at vari­ od of time, Atari has moved from 
ous stages of readiness for making being kno..,vn primarily as the man­
an impact upon our lives. There are ufacturer of a leading videogame 
hypertext processors and flat system to marketing its ST and 
screens already on the market, for Mega ST. 
example. On the other hand, super­ One result of al l the advances 
conductors-long-time laboratory is the looming end to machine­
curiosities-have moved closer to specific concerns. When you have a 
the laboratory door lately, but they mainframe on your desktop, you 
remain the focus more of experi­ can do just about anything with it 
mentation and development than that you want. Already, intercon-
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Some people really like work­
ing on their machines. And then 
there are some who pref er to do 
their tinkering under the hood. For 
those of you who can't wait to get L 

geoDebugger all ows your pro­
gram to be tested in memory with 
full symbolic disassembly, along 

with line assembly for patching 
code in memory. It also allows e your code to be single-stepped or your hands greasy, we proudly 

introduce geoProgrammer. The 
most sophisticated machine 
language programming tool on 
the market. 

With geoProgrammer, you get 
the same kind of technology we use 
for developing our other products. 
Which means you can write super­
charged software. Pump your own 
programs.And assemble just about 
�~�n�y� k.ind of application you can 
1magme. 

It reads and writes and 
stomps on bugs. 

The first three tools that 
any serious programmer needs 
are an assembler, a linker and 
a debugger. So we've installed all 
three, complete with sample GEOS 
appli cations that teach you the latest 
programming tricks in seconds. 

geoAssembler not only reads 
directly from geoWrite files, but 
contains enough Pseudo Ops to 

I'lfOI fit ' tdl opoons ;J>Gllt font stYt I1 �~�o�w�~� 

1·;:. !;;;&  "�:�A�m �~� �~ �~ �~ �~ �.� ',. \XD �:�~�'� 
,.... �~ li»m .. .. 
. ildW llJllOFilt ; ... JUllO lilntyfilt 
.i11d1io <OISIUU ; ui<OISIUU fill 

.pstct �t�b�t�~� ;Start .U.w fo< ""''I 
P109Start: �l.oM\I oil, �G�n�f�~ �T �u�l�t� ; pohl to enJW �~�c�u�l�l� 

jsr �G�n�J�~� ; ltlGEOShwt 
LoaW oil, Mai>Mot ; ioill to auutA<twt 
jsr DoMu' ; aMhwatuS 
IU ; illWililio• io• �

lnulllcoto: ; 10.,U..!orb ki<o• �

�~� 
•Also available for 80 col. Cl ;!l! 's. 

allow all kinds 
of conditional assem­
blies. It has all the state-of-the-art 
features you'd expect, including 
some you probably never thought 
possible. For example, integrating 
graphics is as simple as cutting and 
pasting the image from geoPaint 
directly into your program . 

geoLinker ties your program 
modules together, supporting 
GEOS SEQ and VLIR applications 
and desk accessories. You can even 
use geoAssembler and geoLinker to 
create non-GEOS applications. 

HBerkeley
Softworks 

top-stepped, with sub-routines full y 
executed. It can stop a running pro­

gram with one key, or use up 
to eight conditional break­

points. When your program 
hits the breakpoint, it promi­
nently displays the error in an 

overlay wi ndow, leaving the 
applications screen intact. 

Pro enough for you yet? Well, 
that's only a partial list of what 
you're in for. 

If you understood all that, 
read on. 

Chances are that we lost a Jot 
of readers by now. But if you're still 
with us, hang in there. You have the 
makings of a real GEOS pro. All you 
need now are the right tools. 

And all of them come in this 
one handy box. 

So if you're serious about pro­
gramming, consider geoProgrammer. 
After all, you've got nothing to lose 
- except your amateur status. 

To ordercall l-800-443-0IOO ext. 234 
geoProgrammer $69.95 

(California residents add 7% sales tax.) 
$2. 50 US/$5. 50 Foreign for shipping and 
handling. All ow six weeks for delivery. 

�~�~�t �b�t�m�n�d �C �l �z�i�j�-�1�~�t�o�t�~�D�r�a�~�L�l�d� 
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GEOPROGRAMMER 

The brightest minds are working at Berkeley. �



It would show more consideration for modem does, just think about what hap­ the yell ow to pin 7. 
the user, however, to arrange things so he pens when you talk to someone on the On the other connector, so lder th e 
or she doesn't have to bother with starting telephone. You speak into th e mouthpiece, black to pin 1, the red to pin 2, the green to 
certain strings with a quotation mark. and the person at the oth er end of the line pin 3, and the yellow to pin 7. (If you'd 
Luckily, there's an easy way to do this­ hears your voice on the earpiece of their prefer, yo11 can 11se any color with any pin 
simply put the quotation mark character phone. The phone's circuitry has crossed as long as pins 2 and 3 are crossed.) 
into th e keyboard b11ffer yo11rself with two the send and receive lines. Otherwise, Now attach the hoods with the 
POKE statements. Use a line like the fol­ yo11r voice wo11/d come out of the other screws provided, and your null modem 
lowing in yo11r program: phone's mo11thpiece-an 11nsatisfactory cable is ready to go. Appropriate terminal 
100 POKE 198,l:POKE 631,34:1NPUT XS 

The first POKE tells the 64 that there is 

arrangement. 
A n11ll modem simply crosses the 

sending and receiving lines in an RS-232 

software for each comp11ter is all you need 
to transfer any file. 

one character in its keyboard buffer, and co nnection between two computers. Yo11 
the next POKE p11ts a double q11otation can b11y n11ll modem cables at most com­ Two Generations 
mark there. With the q11otation mark as puter stores at a price ranging from $15 to I am a beginner computer user and am a 
the first character in the buffer, the IN­ $50 dollars. If you're the adventurous new subscriber to your magazine. I 
PUT statement doesn't look for termina­ type, you may want to make your ow11. have an Atari 800 with 48K RAM. I've 
tors-like co mmas and colons-but views Atari owners will need an Atari 850 seen a lot of advertising for the Atari ST 
the whole line as a string and assigns it all 
to th e variable X$. 

interface or eq11ivafent. Commodore 64 
and 128 11sers will need an RS-232 inter­

models. What is the difference between 
the older Ataris and the newer ones? 

face that plugs into the user port. One Charles E. Lemieux 

Micro-To-Micro Connection 
At the National Educational Council in 
Pakistan, we have been working on 
Apple II computers for the last few 
years. Lately we have switched to IBM 
PCs, and we're worried that the data 
we've stored on the Apples will be lost. 
Is there any way to transfer the data 
between the two computers? 

Faisel Saeed 

I have two 64s and two modems. I 
would like to be able to hook them up 
without using the phone system. Is this 
possible? 

s11ch interface, the Onrnitronix Deluxe, 
has several switches on board that allow 
the interface to be used either with a 
modem or a printer. What's interesting 
about the printer config1aation is that it 
t11rns the interface into a null modem, so 
110 additional hardware needs to be pur­
chased or made. For $49.95 plus shipping 
and handling, yo11 can order the interface 
from Omnitronix, 760 Harrison St., Seattle, 
WA 98109. 

To make your own null modem, 
yo11'1/ need some parts, available from 
Radio Shack, plus a soldering iron. The 
parts yo11'1/ need are: 

The first generation of home computers, 
the Apple II , Atari 800, and Commodore 
64, were all built around the 6502 micro­
processor. Thes e computers were designed 
to be used with a standard television. 
They 11se 40 columns of text on the screen 
and have a limited number of colors (the 
Atari has 256 colors maximum). All three 
computers first used tape drives for stor­
age, b11t then they moved up to 514-inch 
disk drives fo r storage. Game, word pro­
cessor, and spreadsheet programs are pop-
11/ar with users of these machines. Many 
people have found tlzat these computers 
can do everything th ey need to have a 

Larry Sandillo • 2 25-pin D s11bmi11i co1111ectors (part # computer do. 
I own an Atari 800 XL and a Commo­
dore 64 and use IBM PCs and Apples at 
work. I would like to be able to transfer 
ASCII files between these machines 
without calling someone on the phone. I 
had hoped that I could simply hook the 
modems together, but I soon discovered 
that no connection was being made. 

Sonny Stephens 

276-1547-male, or 276-1548-fema/e) 
• 2 25-pin D s11b111i11i lioods (part# 276-1549) 
• 6 feet 4-co11d11ctor cable (pa rt # 278-365) 

First, cut six short pieces of wire for 
some ju mper co nnections. Pins 4 and 5 0 11 

each plug need to be connected, as well as 
pins 6 and 8, and 8 and 20 (see the 
accompanying diagram). Make the pieces 
of wire short enough for each connection 
and so lder them. 

The most recent machines from Com­
modore, Atari, and Apple are the Commo­
dore Amiga, Atari ST, and Apple 
Macintosh. These machines use the pow­
erful 68000 microprocessor, which can 
directly access 16 megabytes of memory 
(as opposed to the 64K bytes that the 6502 
can access.) These computers were de­
signed from the start to use colorful, hi-res 
monitors (t he Mac II is the only Macin­

To transfer files between two microcom­
p11ters, yo11 need to connect them with 

ext, p11sh th e 4-connector cable 
ends through the hoods. On one connec­

tosh that can display color). In general, 
the new computers are faster, have better 

what is called a null modem or null tor, so lder the black wire to pin 1, the graphics and so11nd, and are more useful 
modem cable. To 11nderstand what a null green wire to pin 2, the red to pin 3, and than the previous generation of home 

computers. Of course, they are more ex­
pensive as well. 

2 3 4 5 9 10 11 12 13 

0 
14 

Q 
15 

<v> 
0 0 0 
16 17 18 

0 0 0 0 0 

0 0 0 0 0 
21 22 23 24 25 

Shifted Spaces On The 64 
Most of the time, I can save and load 
disk files without any problems. Occa­
sionally, however, when I save a file 
such as FARC 9/11/87, it appears in 
the disk directory as " FARC"9/11 /86. 
Not only is the closing quotation mark 
in the wrong place, but I also have 

2 3 4 5 6 7 0 9 10 11 12 13 trouble accessing the file. What am I 
�<�\�.�,�,�j�>�~�O�O�O�O�O� doing wrong, and is there any way I can 

0 0 0 0 0 0 �~� 0 0 0 0 0 correct my mistake? 
14 15 16 17 18 19 20 21 22 23 24 25 Charles N. Tanton 

Your problem has to do with shiftedConnettors Viewed FroM Rear 
spaces. Although they look exactly the 
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On'SCreen menus p.rovide"atra ·. Summaries oftlie features ofthe program, 
When you select afeature from ihemenu bat,i menu dtops down to show all ofthe 
available options. Every conunand availilble is displayed in the drop-do.wn menu. You 
will find that you will spend less �~�e �~�t�o know the program and �~�r�e time on 
your projei::ts..And $Ce�e�a�~�t�n�e�i�i�:�i�b�e�r�: �~ J'.3.sy Working.filmily uses tbe"S31Ile 
commandstructure,onceyouJeamliowtouseone,you'llJindaheadstartonle.aming 
to use the other two. But don'fbe fooled.'Easy doesn't.mean incomplete.Easy Wotking 
product5 are full-featured 

F.asyWorking111 
: The Writer"' : . �

Complete word proc.e$ingfrattiresaUo:wyou ro create your letters and reports and �
arrange them to suityour needs, includts 100,000 word spcllchecker.F.diting �
functions include insert, delete, wt, paste, and copy. �

F.asyWorking"' :The Filer™: �
Amulti-purpose program which simplifies the storage, selection, and reporting of �
infoanation. Maintain or create malling lisls,inyentories, clubmemberships, and other �
typesoffuformatioo. ' �

F.asyWotking"':lhePlanher"' : �
The Plannerprovidesyou with all ofthe profe$iooal features ofan dectronic spread­�
sheet Extensive mathematicaloperations easilycreate y:our spreadsheetfur budgeting, �
·tax.calculation, expense �r�e�p�o�~�f�u�l�a�n �~ �s�t�a�t�e�m�e�n �~ andother applications. �

�~� t-- "!! . ;,:- .. '( -. 

The Write!l,The :Filer,and The Planner fullf ll 
integrate with eacll other. 

Available at fine software dealers or for 
orders onlycall: 

1-800-826-0706 �
Others call: ( 6Ii)49+1200 

Apple II +, lie, Ile $9.95 
Omunodore 641128 $9.95 
IBM/PC/AT $9.95 

SPIYIYAKl!R s Spinnaker Software,Corp., One Kendall Square,Cambridge,MA 02139 



same, a llor111a/ space is CHR$(32), 11 !ril e a 
shifted space is CHR$(160). Most likely, 
when you entered your filella111e the 
SHIFT WCK key was depressed. 

Co111111odore DOS reserves 16 bvtes 
for each fi /e11a111 e i11 a disk directory. 
When afi le11ame is less tilall 16 characters 
in length, the remaining bytes are filled 
with 160's-shifted spaces. So, whell your 
disk drive saw the shifted space following 
FARC, it assu111ed that it had reached the 
elld of the file11a111e and printpd a closing 
q11oatio11 111ark. 

To access your file, yo11 11111st be sure 
to enter the filename exactly as you did 
when you created the file-shifted space 
and all. ext ti111e, si111ply avoid using 
shifted spaces in file11a111es. 

No More Swaps 
I have a single drive Amiga system. 
Whenever I try to work with a non­
Workbench disk, the Amiga always 
asks for the Workbench disk whenever 
I give a command. This results in a lot 
of annoying disk swaps. I tried creating 
a command directory in the ramdisk, 
but when all the CU commands are 
copied there, l don't have much room 
left (I only have 512K). I have overcome 
this problem using the PATH ADD 
command on Workbench 1.2. Instead 
of copying all the CU commands into 

RAM , I just copy the ones I know I'll 
use frequently (like CD, DIR, TYPE, 
and so on). I then type " PATH RAM : 
ADD ". This works very nicely, because 
the Amiga first looks in RAM for com­
mands. If it finds the command it's 
looking for, it quickly loads and exe­
cutes it. If it doesn't find it , the Amiga 
will ask for the Workbench disk (which 
doesn't happen that often because fre­
quently used commands are in RAM). 
This setup is very convenient because it 
gives you the power of commands in 
RAM , while still leaving plenty of 
memory to do other things. 

Haley Carter 
Thallks for th e tip. 

Printer-Only Output For Apple 
111 the Dece111ber iss11e of COMPUTE!, 
Richard]. K11/111 asked how to stop printer 
output fro 111 also beillg sell! to the screen. 
There were several errors ill the answer, 
so we prillt the corrected allswer ill full: 

Almost every prillter illterface for the 
Apple uses the sa111e co mmand for turning 
off video output. To issue this co111111and, 
you 11111st first opell the printer for outp11t 
with a PR#1. Next, print a CTRL-1 
(CHR$(9)) followed by the desired printer 
interface co 111111and. ln your case, yo11 
want to se11d the three characters BON, 
telling th e interface to print BO-col1m111 

text and to tum off video 011lp 11t. Tile 
following program ill11strates this tech­
nique by printing a fa 111iliar sentence to 
the printer, and 1101 to the scree n. 
10 PRINT 
20 PRINT CHR$(41"PR#1":REM OPEN 

PRINTER AS OUTPUT DEVICE 
30 PRINT CHR$(91"80N":REM 80­

COLUMN TEXT/NO VIDEO 
OUTPUT 

40 PRINT "THE QUICK BROWN FOX 
JUMPED OVER THE LAZY DOG." 

50 PRINT CHRS(41"PR#O":REM RESET 
40-COLUMN SCREE AS OUTPUT 
DEVICE 

There are seve ral standard printer 
interface co111111a11ds available to Apple 
owners. All are preceded by the CTRL-1 
co111111and character. It is even possible to 
send these commands directly fro 111 the 
keyboard. For exa111ple, if you 11se a serial 
printer, you can change yo11r interface's 
baud rate to 9600 111ode by typing th e 
fo ll owing lines (press RETURN after each 
line): 
PR#1 
CTRL-l 14B 
PR#O 

This changes yo11r serial interface's 
011 tp11t to 9600 ba11d, overriding whatever 
ba11d rate the dip-switch settings 111ay 
specify. Of co11rse, fuming your co111p11t­
er's power off and 011 resets the interface 
to its defa11/t collditi oll . @ 

Rev Up your IBM PC 
with Turbo and COMPUTE! Books! 
COMPUTE!'s Using Turbo BASIC $16.95 
Ralph Roberts ISBN 0-87 455-119-6 
The long-awaited Turbo BASIC Is a powerful and flexible programming tool 
and COMPUTE!'s Using Turbo BASIC shows you how to quickly take advantage 
of every aspect of Turbo BASIC. Bestselling author Ralph Roberts (Analysis with 
Reflex) has included scores of programming examples that Illustrate how to 
capitalize on the potential of your IBM PC or compatible using this impressive 
new BASIC compiler. A companion disk is available for $12.95 which includes 
all the programs in the book . 

Turbo Building Blocks $ 16. 95 
David D. Mcleod ISBN 0-87455-126-9 
This informative and easy-to-understand book provides an abundance of 
Turbo Posco/ routines designed to work in concert with your programs and the TURBO 
MS-DOS operating system. All routines are ready to add to your programs. 
Math functions. sound effects. string handling. screen formatting. printer and BUILDING 
disk drive functions. windows. and many other functions are easily plugged 
right in to your application. Requires the IBM PC version of Turbo Posco/ from BLOCKS 
Borland. There is also a disk available for $12.95 that contains the routines in --·­the book. l 269BDSK. 

COMPUTE! Publications,lnc.9 
A Cc- to t Cities / ABC . tnc COITOO.nv 

To order COMPUTE! books. coll oll-free 1-800-346-6767 (In NY 212-887-8525) or write COMPUTE! Books. Customer Service. P 0 . Box 5038. 
F D.R S otion. ew York. NY 10150 Customer Service hours ore 10:00 o.m. to 12:30 p .m and 1 :30 p m to 3:00 p .m. Eoslern Time. Monday 
through Friday Please odd 52 00 per book shipping and handling. NC residents odd 5 percent so les tax. and NY residents odd 8.25 percent 
soles tax. Please allow 4- 6 weeks for oelivery. COMPUTE! books ore available outside the United States from subsidiaries of McGrm·1-Hill 
International Book Company. 



''llOTHlllG BEATS MANAGING YOUR MONEY.'' 
PC Magazine,1987 

Software that makes your personal computer worth having. 

mecA 
© 1987 • MECA •355 RIVERSIDE AVENUE. WESTPdRT. CT 06880 

For 256K IBM PC, XT. AT. PCjr . PS/2 ,TANDY 3000, 1200HD. 1000.APPLE lie <12BK. Two Drives) llC, llGS.Available in 3W and 5%" diskettes. 



New Technologies 
That Will Change 
Your Computer 
And Your Life 

Technology changes our lives. 
Today that change is constant and the rate at which it touches us is accelerat­
ing. That acceleration is fueled by many things: greater numbers of research­
ers, larger amounts of money applied to specific research problems, a greater 
base of knowledge from which to mount assaults on new questions, and more. 

But one essential ingredient in the increasing pace of technological 
change is the computer. Computers amplify the capabilities of researchers, 
permitting larger and more sophisticated theoretical modeling in the early 
stages of research, and more effective design and implementation as research 
is translated into products. 

Much modeling today is focused upon the computer itself. The evolution 
of computers over the past 20 years is nothing short of stunning. The next two 
decades promise to be even more amazing. 

Here, we cover six areas where breakthroughs have recently been 
announced or are eagerly anticipated. Some of the areas-hypertext, super­
conductors-have been around a while, at least in theory. Others-optical 
disc storage and retrieval, and superchips-are already growing large indus­
tries. Parallel processing is already finding its way into the marketplace; the 
development of neural networks is still primarily taking place in laboratories. 
Flat screens promise to affect not only computers, but also the most ubiquitous 
of technologies, the TV. 

Six exciting technologies; it could easily have been sixty or six hundred. 
Let's look at some of the ways in which changing technology will change 
computers and our lives. 
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mputers That See, Computers That Think 
ectronic brains, they were called, 

thinking machines that filled gym­
nasiums with tubes and wiring con­
nected for the purpose of making 
calculations. Forty years or so ago, 
people wondered how long it would 
be before computers could think. 

The path that began with those 
machines-that of digital infor­
mation electronically processed in 
analog devices-has resulted in to­
day's information revolution. We 
still rely upon digital information, 
processed now on digital machines. 
Today's computers chum through 
data at a rate far greater than that of 
the brain. 

But we still haven't seen any 
machines that actually think or, for 
that matter, that process infor­
mation the way our brains process 
information. And there are many 
things we take for granted as a re­
sult of our brains, things that com­
puters simply can't do. 

The Persistence Of 
Vision Research 
Vision is a good example. Despite 
years of research backed by billions 
of dollars, artificial vision remains 
very much in its infancy. Comput­
erized robots, equipped with state­
of-the-art artificial eyes, can move 
at a mile or so an hour along care­
fully proscribed tracks, stopping 
when they encounter something 
they haven't seen before. 

When we see something, the 
process involves input via our eyes, 
transmission of the input along 
nerve cells to the brain, translation 
of data inside the brain, and inter­
pretation and response based on 
our recognition of visual patterns 
that coincide with our stored mem­
ories of what we have seen 
before-our collected inventory of 
associations and reactions, all of it 
taking place not only instantly, but 
also constantly. 

Like the brain, computers pro­
cess and sort information; unlike 
the brain, most computers work 
with one piece of information at a 
time. The data is retrieved, worked 
on, stored, and the processor moves 
on the next piece of information. 

The neurons in our brains, 
however, accomplish thousands of 

processing tasks a second, sharing 
data throughout the brain, all of it 
taking place with rough simultane­
ity despite the fact that neurons 
work at far slower physical speeds 
than electronic computers. Each 
neuron, though, may be thought of 
as a processor, sharing associations 
with other neurons to which they 
are linked by thousands of branch­
ing axons, which in turn branch 
again in fibers called dendrites. The 
fibers stretch and intertwine, form­
ing a network that can be visualized 
as not unlike the tangled roots of a 
tree. There are billions of neurons 
in our brains, kilometer after kilo­
meter of fiber along which infor­
m a ti on travels , is received, 
processed, and shared. 

These are the challenges facing 
researchers wishing to duplicate, or 
even to imitate, actual brain func­
tions: To accomplish the processing 
of information in parallel, and to 
achieve an effective network of 
shared associations. These are 
hardware and software challenges 
that promise great rewards but pose 
challenges as large as anything the 
computer industry has undertaken. 

Processing In Parallel �
Now a new generation of comput­�
ers is being developed. This genera­�
tion attempts to mimic that sort of �
processing, dividing computational �
tasks among hundreds or thou­�
sands of processors simultaneously. �

It's easy to see the advantages: 
Ten processors, each working on 
one-tenth of a problem, could ar­
rive at an answer ten times faster 
than a single processor faced with 
the same problem. The time spent 
on actual computations may not be 
dramatically reduced; great time 
savings, though, are realized in the 
amount of time the processor 
spends retrieving and storing infor­
mation. A parallel system could 
accomplish all necessary computa­
tions before the information is re­
turned to memory. 

There are other, more subtle 
advantages over conventional, one­
step-at-a-time serial computing. 
Consider a database: essentially, a 
set of memories. On a serial com­
puter, if you were searching the 

database for all references to, say, 
parallel and neural processing, the 
machine would work· its way 
through the database one piece of 
information at a time, moving se­
quentially through the store of 
information. 

A parallel system, however, 
would be able to pursue many or all 
of the references at once, moving 
through the multiple sections of the 
database simultaneously, returning 
your answer far more quickly than is 
possible on traditional computers. 

There are several approaches 
to parallel processing architectures 
themselves. Closest to convention­
al computers is the Single Instruc­
tion Multiple Data approach, which 
as its name implies uses one in­
struction to operate on more than 
one piece of data at a time. Multiple 
Instruction Multiple Data raises the 
stakes a bit: Each processor in the 
parallel structure can operate inde­
pendently, following different in­
structions. Data/low architectures 
go even farther, with processors 
freed from any serial sequence; in a 
dataflow architecture, each proces­
sor goes to work when data be­
comes available, sharing its results 
with other processors which go to 
work and communicate their re­
sults, and so on, all of the flow 
overseen by sophisticated software 
which guides the flow and dynami­
cally reconfigures the array of pro­
cessors for most efficient operation 
at any given time. 

Next Step: Neural Networks 
Parallel processing is making steps 
toward solving hardware problems 
associated with making computer 
operation more efficient, more 
thorough, more brain-like. Neural 
processing, the development of neu­
ral networks within computers, 
seeks to mimic the networking of 
information with the human brain. 
The sharing of processing tasks 
must be matched by the sharing of 
input along several paths at once, 
with those paths focusing upon 
shared and recognized patterns, as­
sociations, memories, and responses. 

In a successful neural process­
ing network, pattern recognition 
would be reinforced each time a 
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pattern is recognized, just as activi­
ty strengthens the neurons in our 
brains. Furthermore, to be effective, 
a neural network must be able to 
build associations among patterns, 
with those associations further 
strengthening nodes and intercon­
nections within the computer's 
memory. Thus, the pattern recog­
nized yesterday would be reinforced 
when seen again today; in the case 
of artificial vision, a computer so­
phisticated enough would be able 
from its store of patterns to navigate 
its way through any set of obstacles 
or objects, recognizing them and re­
sponding in the proper manner. 

' 

Neural networks for neural 
processing remain largely theoreti­
cal constructs, with research and 
modeling being funded by the still 
growing government and industrial 
interest in artificial intelligence ap­
plications. Some of those applica­
tions will use neural networks in 
concert with parallel processing 
computers; others are following dif­
ferent paths. 

Parallel processing is closer to 
reality, with a variety of companies 
actually manufacturing and selling 
parallel systems. Some industry ob­
servers feel that these systems are 
the strongest competition yet for 

�.�~� .;_' :_ ...... 

serial supercomputers such as the 
Cray. 

Huge obstacles remain before 
true neural computers are in place, 
but huge obstacles have been over­
come before. The actually percep­
tive and ultimately intuitive 
computer, as opposed to machines 
that only partially mimic thinking, 
is a development on which we 
should keep our eyes, ears, and 
minds-all processing information 
simultaneously-in the months 
and years ahead. 

-Keith Ferrell 

ser Disc Technology: All The World On A Disc 
IBM PC users can take advantage of 

disc? It makes old songs crystal 
clear, and it lets current musicians 
make the purest-sounding music 
ever recorded. Even if you don't 
have a CD player yet, your favorite 
radio station probably uses one to 
make radio sound better than it ever 
has before. The sparkling star of the 
audio world is the compact disc. 

But compact discs (CDs) aren't 
just for music. Even now, CD tech­
nology is beginning a successful 
crossover act that is taking it into 
the world of computers. You may 
already have heard about some of 
the varieties of Laser Disc storage­
CD ROMs, WORM drives, and CD-I. 

Why the sudden flurr y of suc­
cess for CDs? Mass production ca­
pability is the answer. The 
tremendous size of the worldwide 
consumer market prompted the in­
dustry to quickly boost both CD 
player and disc production into the 
millions. At volumes like these, just 
about anything can be produced at 
a reasonable price. Now that the 
technology has been perfected by 
the consumer industry, the smaller 
home and business computer in­
dustries can take advantage of it. 

CD ROMhat's hotter than the compact 
The fi rst computer application for 
compact disc technology is CD 
ROM (Compact Disc-Read Only 
Memory). The term refers to the 
permanence of the data. Like com­
puter ROM chips, CD ROMs come 
to the consumer with information 
already recorded on them. Howev­
er, CD ROMs contain much more 
information than common silicon 
ROM chips. A single CD ROM can 
hold 550 megabytes-more than 
enough room for an entire encyclo­
pedia of information. And you can 
change CD ROMs just like you 
change floppy disks. Imagine hav­
ing an entire library of information 
that fits on a bookshelf. 

With so much information 
available, how can you possibly 
sort through it? CD ROMs are often 
cross-indexed so thoroughly that 
the indexing takes up more of the 
available space on the disc than the 
information itself. Designers are 
working on new techniques to 
make data retrieval faster and more 
natural. Hypertext may play a part 
in solving this problem. 

A CD ROM player is a modi­
fied Compact Disc player. Already, 

CD ROMs. Atari showed a CD 
ROM device for their ST line of 
computers at the November COM­
DEX computer show. It shouldn't 
be long before interfaces for other 
computers become available. 

What kind of software can you 
expect to find on CD ROMs? Mostly 
information that has already been 
translated into electronic form. 
Hundreds of titles are available, 
covering everything from agricul­
ture to black fiction to the Wall 
Street Journal. We recently received 
a single CD ROM disc that con­
tained the entire public domain li­
brary (605 floppies worth) of a large 
users' group. As CD ROMs become 
more commonplace, more and dif­
ferent kinds of information will be­
come available. 

WORMs 
The next step in laser disc technol­
ogy is the WORM (Write Once 
Read Many) drive. This is a CD 
drive that can record data as well as 
play it back. Although being able to 
write only once sounds restrictive, 
the great amount of storage avail­
able on the CD makes this limita­
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Software 

I 
I t's a unique, up-to-date reference series on computing unlike 

any other. It's compatible with any micro, mini, mainframe or 
supercomputer you use, own, or may buy in the future. 
It's UNDERSTANDING COMPUTERS from liME-LIFE BOOKS. 

ANEW AND BETTER WAY TO PRESENT COMPUTERS. 
UNDERSTANDING COMPUTERS is designed, written and 

illustrated especially to help you learn a lot more about computers 
and computing, no matter what your level of experience is now. 

Each volume of UNDERSTANDING COMPUTERS takes you 
) n an intensive, inside tour of a d ifferent aspect of computing in 

plain English. Full-color graphics, including artwork 
designed exclusively for this series, clarify every 

 "�~ �C�-�.�.�.� concept. So you enhance your knowledge and 
confidence, and go beyond the ABCs to the XYZs 

�~�m�i�l�~�~� , of topics like peripherals, programming 
languages, software and g raphics. 

For example, Computer Basics, your 
first volume, explains why most computer 

series, give you an encyclopedic knowledge of computing. 
For more than you can get from any 

single source. 

TAKE A 10-DAY LOOK 
WITH NO OBLIGATION TO BUY. IIExamine Computer Basics free for 10 An 8-processor 

days. If you keep it, pay only $14.99 chip fo ra "non­
($18.99 in Canada), plus shipping and Von" co'!1puter.. 
handling. Every other month you'll receive Actual size at right. 
another volume, also on a free 10-day trial. Keep only the ones 
you want. And you can cancel anytime. Or return Computer Basics 
and owe nothing. Mail the reply cord or coupon now. 
:> 1987 Time·Life Books. Richmond. VA r------------------, 
1 START HERE 
1 WITH COMPUTER BASICS. 
I �

operations are based on only two -""""'__,..,.. 
;uided by complex decisions: True or False. And then goes 
oftwore, robot fingers on to cover such topics as chip design 
Jrip on egg with 

and how logic gates work. Softwareieor-humon gentleness. 
reveals how translators, utilities, 

nemory mapping and languages are used in a programmer's 
oolbox. Computer Images discusses the 
ecrets of creating spectacular graphics. 

These volumes and others in the 
�~�B�a�s�t�e�s� 

Each volume is a big 9 V." x 11 !18'' hardcover �
book with approximately 128 pages. �

TJ Mf' �t�;�;�:�~�;�;�: �=�~ �~�~ �~ �~�-�!�!�f�~�5�J�~�~�,�.�.�J

If cord is missing, moil this coupon to: 
TIME-LIFE BOOKS 
Box C-32066, Richmond, VA 23261-2066 
YES! Send me Computer Basics, as my rntroduction to 
UNDERSTANDING COMPUTERS. I agree to the terms 
outlined rn this od. D lCJgS 

Address---------------­

G1v---------------­

Sto 1eor bp04" �
ProV\OCe �0�~ �1 �o�l�C�o�d�c�-�-�- �-�-�-

�' �- �:�! �e�r �!�:�:�,�~ �1�0 �=�1�= �:�: �e �~�=�~ �f�l�Q �.�:�.�.� ___ ..J �

�!�!�t�~�!� UNDERSTANDING COMPUTERS �



tion acceptable. 
For example, suppose you 

write a BASIC program that's lOK 
long. That translates to about 1/36 
the storage capacity of a floppy. But 
that same program would use only 
1/55,000 of the space of a CD 
ROM. You could change and resave 
your program as many times as you 
like with no noticeable loss of 
capacity. 

Some WORM discs can be 
erased. So far, erasing a disk means 
erasing the whole disk. Many com­
panies are working on drives that 
could be called CD RAM drives, 
which would allow you to actually 
delete old copies of your programs 
and data. 

CD-I 
There's a new standard that could 
change entertainment and educa­
tion: Compact Disc Interactive (CD­
1). A CD-I player is a combination 
audio CD player, home computer, 
and videodisc player. The three 
parts blend together to create a ma­
chine that's vastly more capable 
than the sum of its parts. Several 

well-known software publishers­
including Electronic Arts, Spinna­
ker Software, and Aegis Develop­
ment-are working to find out just 
what can· be done on a CD-I 
machine. 

Let's take a closer look at the 
elements that make up a CD-I ma­
chine. Foremost is a CD player that 
can play all current and future CD 
audio disks. The CD player also 
handles broadcast TV-quality video 
that can be displayed on your TV or 
monitor. The computer built into 
the CD-I player is based on the 
powerful 68000 microprocessor, 
the same one found in the Macin­
tosh, Atari ST, and Amiga comput­
ers. It will have its own powerful 
graphics system which can be inte­
grated with the CD video. 

Imagine a possible CD-I appli­
cation. You place a disc titled Biolo­
gy Class in the CD-I player. A high­
school classroom appears on your 
television screen. You use the CD-I 
player's controls to become an ac­
tive participant in the simulated 
classroom. Walk down the aisle and 
stop at a desk. The student here 

might be dissecting a frog. Help 
him or her find various organs in 
the frog. After you've finished, take 
a look at the other experiments. 
You might want to help conduct 
Mendelian genetics experiments 
with mice or see how sunlight af­
fects a sunflower. 

CD-I is far more ambitious 
than CD ROM, and it is stirring up a 
great deal of controversy. Some in­
dustry observers doubt that con­
sumers want to interact with their 
televisions. Others feel that limita­
tions-for example, the format is 
not capable of full-motion video­
in the standard will kill its chance 
for consumer acceptance. To fur­
ther complicate matters, a compet­
ing standard known as DVI (Digital 
Video Interactive) has appeared. 

Regardless of how CD-I 
evolves or the CD-IjDVI battle 
works out, laser discs are already 
beginning to play an increasingly 
varied and important role in our 
lives. They're changing the way we 
see, hear, and think. 

-Rhett Anderson 

perconductors: A Technology Coming Of Age �
credibly fast mainframe comput­

ers that fit on your desktop, high­
speed trains that float above their 
tracks, and long-distance power 
lines that transmit electricity with­
out losing any power: These are just 
some of the products that may result 
from superconductor technology. 

Recent scientific break­
throughs have superconductors 
working their way into the public's 
eye. Promising great new products, 
superconductors may have as much 
impact on modern life as the inven­
tion of the transistor. 

New Technology That's Old 
The phenomenon of superconduc­
tivity was first discovered in 1911 
by a Dutch physicist named Jeike 
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Kamerlingh Onnes. He found that 
by cooling mercury to -452° Fahr­
enheit (approximately 0° on the 
Kelvin scale, also known as abso­
lute zero), this common material 
carried electricity with absolutely 
no resistance. Resistance slows 
down the flow of electrons, de­
creasing voltage and increasing the 
wasteful (often damaging) dissipa­
tion of heat. 

At such extremely low tem­
peratures however, superconduc­
tivity is practically useless. To keep 
the conductant cool, it had to be 
immersed in liquid helium-not 
the most practical or inexpensive of 
operating conditions. 

Recently, by combining ceram­
ic materials with small amounts of 

elements known as rare earths, 
physicists have been able to pro­
duce superconductors that operate 
at much higher temperatures. It 
took several years to move from 
- 452° F to just - 424° F, but with­
in the past year, we have gone all 
the way from -424° F to 9° F-a 
jump of over 430 degrees. 

With these recent develop­
ments, researchers have supercon­
ductors working at room temp­
eratures. There has even been 
evidence that superconductivity in 
a ceramic material may be possible 
at a scorching 90° F. Allowing cur­
rent to flow without any resistance, 
superconductors open up a whole 
new universe of possibilities in 
electronics. 



Now your kids can afford to do their homework 
More and more students are learning with computers. However most parents haven't been able to 
work a computer into their budget. The Laser 128 Apple-compatible computer will let you do all those 
things that you and your family want to or have to do ­
reports, even play games for a fraction of the cost of 

homework, write 

Apple, Apple lie and Apple lie are 
registered trademarks of Apple Computer, Inc. 

an Apple. With 
a Laser you can work out your budget on a computer, instead of 
breaking it with one. The Laser lets you take advantage of the 
largest software library available, so your child can learn more at 
home with the same programs they learn on in school. And , you 
can do your work at home on the Laser, too. 

The laser 128 with all its features: built-in disk drive; 
128K RAM (expandable to 1 megabyte); serial, parallel, 
modem and mouse interfaces; 80 column text mode; numeric 
keypad; and an expansion slot; makes for a pretty educated 
buy. When you do your homework on which computer to buy, 
you'll find the Laser 128 at the head of the class with value. For 
more information on the Laser 128 and the name of your 
nearest dealer, contact Video Technology Computers, Inc., 
400 Anthony Trail , Northbrook, IL 60062, or call (312) 272-6760. 

r// LASER 128 
Manufactured by 
VIDEO TECHNOLOGY COMPUTERS, INC. MAKING COMPUTERS AFFORDABLE 



oday, microcomputer chip design­
ers are reaching the physical limits 
of a technology that began less than 

i'1
"1 
�~�-�- -_ .6.­

per Chips: Smaller, Faster �

30 years ago. Silicon Valley and 
Japan, Inc. are locked in a battle to 
be the first to overcome these limits 
and develop a new generation of 
microcomputer chips that contain 
one billion transistors. What will 
this new generation of microcom­
puter chips mean to the average 
person? To answer this question, 
we need to go back to the New York 
Coliseum on March 24, 1959. 

As the Fifties draw to a close, 
Texas Instruments has made a mad 
rush to produce a few working pro­
totypes of one of its engineer's latest 
creations-Jack Kilby 's integrated 
circuit. They plan to announce this 
circuit-on-a-chip at the annual Insti­
tute of Radio Engineers meeting. At 
the meeting, TI's president predicts 
that the integrated circuit will be the 
most important invention since the 
transistor. His enthusiasm is not 

shared by everyone. 
Electronics magazine gives a 

blow-by-blow description of the 
meeting's new innovations in a spe­
cial issue, but doesn't even mention 
the integrated circuit (IC). And 
when the new IC is mentioned in 
the press, it is regarded with a cold 
eye. (After all, silicon is considered 
an inferior material.) Few people at 
that meeting guessed that the inte­
grated circuit would soon change 
the world. 

The Chip �
The transistor had been the cham­�
pion of technology just a few years �
before, solving many of the prob­�
lems encountered with vacuum �
tubes. Transistors were smaller, �
more efficient, and more reliable, �
but there was one important prob­�
lem they didn't begin to solve. �

No matter how small, efficient, 
or powerful you could make tran­
sistors, you were left with the inter­

connections problem, the dilemma 
of how to physically make the huge 
number of connections between 
transistors required by sophisticat­
ed devices. This problem may not 
be apparent when you think of the 
connections needed in a transistor 
radio, for example, but, with com­
puters, the numbers quickly grow 
into the millions. 

Chips solved this interconnec­
tions problem by placing several 
transistors on a single silicon surface 
about the size of a postage stamp. 

The number of transistors per 
chip has grown from less than ten 
in the earliest chips to hundreds of 
thousands in the chips marketed 
today. In fact, the chip's capacity 
doubled every year from its cre­
ation until just a few years ago. But 
by putting more and more compo­
nents on a chip's surface, designers 
have started to run into physical 
limits, and the interconnections 
problem has resurfaced. 

Super Products �
To minimize the loss of electricity, �
power plants must be placed rela­�
tively close to the population that �
they serve. With nonresistant su­�
perconductor transmission lines, �
power could be ported great dis­�
tances without any loss of energy. �

One of the most talked about 
superconductor applications is the 
maglev (magnetic levitation) train. 
A characteristic of superconducting 
material is the powerful magnetic 
field that they create. By generating 
superconductive magnetic fields 
with opposing polarity, trains could 
travel 6 to 12 inches above their 
tracks, being pulled along by other, 
constantly alternating magnetic 
fields. Without the wheel-against­
track friction experienced by regu­
lar trains, the maglev could attain 
cruising speeds of up to 300 miles 

per hour-twice the speed of high­
ly touted Japanese " bullet" trains. 

Superconductors may have 
their most profound effect on com­
puters. Today's computers rely on a 
multitude of tiny switches called 
gates to process information. With 
superconductive gates, computers 
could operate literally hundreds of 
times faster than they do with con­
ventional silicon gates. And be­
cause superconductors do not 
generate heat, computers can be 
made much smaller. No longer re­
quiring fans or extra ventilation 
space, electronic components can 
be packed together without over­
heating and breaking down,. 

In the never-ending quest for 
faster, more powerful computers, 
superconductors may be the an­
swer to a long sought after dream. 
Imagine a box similar in appear­

ance to a pocket television running 
Macintosh software at ten times the 
normal speed, or a desktop PC 
more powerful than a Cray super­
computer. Computers could be 
made so small that even the most 
superior machines would be consid­
ered portable by today's standards. 

Superconductors are already 
being used in medical scanning 
equipment and giant atom smash­
ers. But until certain barriers are 
broken-such as tolerance to warm 
temperatures, ability to handle high 
vol tages, and flexibility of materials 
(the ceramics used in high-tem­
perature superconductors are far 
from flexible)-superconductors 
will simply be a phenomenon at 
which physicist and science stu­
dents will marvel. 

- Randy Thompson 
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®M oLOGIC 
Corporation 
713 Edgebrook Dr ive 
Champaign IL 61 6 20 
(117) 359·8481Telex:106995 

ORDER LINE : (800) 637-4983 
(except in Hlino1s) 

Go sightseeing from Washington DC to Key West Florida with Scenery Disk # 7. Or choose from the 

beautiful San Francisco, Japan, or soon to be released Western Europe Scenery Disks. 

Scenery Disks# 11, # 7, San Francisco, and Japan are available for $24.95 each. Scenery Disks# 1 ­

# 6 are $19.95 each. For additional product ordering information or the name of the dealer nearest you, 

call (800) 637-4983. In Illinois, call (217) 359-8482. 

See the World! �



When you want to talk computers .. �
ATARI COMPUTERS 

65XE 64K Computer ............. ...... 94.99 �
130XE 132K Computer .. ........... 129.00 �
520STFM Monochrme System . .489.00 �
520STFM Color System ...... ...... 639.00 �
SF1224 Color Monitor .. ... .......... 289.00 �
SF124 Mono Monitor ... ........... .. 139.00 �

COMMODORE COMPUTERS 

Amiga 500 System 
Includes: Amiga 500 CPU , 1 MB, 1080 
RGB Monitor, Am iga DOS, 
Mouse, Kaleidoscope 

MS/DOS SYSTEMS �
AST Premium Computer ... ..... ... ... . Call 
Compaq ......................... from 1699.00 
IBM-PS-2 Model 30 ......... .......... .. .. Call 
IBM-AT Enhanced ............. ... .. ...... Call 
Leading Edge .. .. ............... from 999.00 
PC-TOO 512K AT/Compal from 999 .00 
NEC Multispeed Computer ..... 1499.00 

Commodore 128 .... .... .... .... ...... 259 .00 
Commodore 128D .... .. .... .......... 529.00 
Commodore 64C ...... ....... ... ... ... 179.00 Atari 1040 64C, 1541C, 1802C Package .... 599.00 

Color System 128, 1571, 2002 Package ..... .... 759 .00 
Includes: 1040ST, 1 mb RAM with 3112" 128D, 2002 Package ................ 829.00 
drive built-in, 192K ROM with TOS, Basic, 
ST language and color monitor. 

HARD DRIVES AST
CMS Six Pak Plus PC/XT.. ................ 129.00 �
MacStack 20 ............................ 599.00 � HerculesAccess Logic Array Color Card .................. ............. 159.00 �Leaderboard Golf ................... .... 24.99 � Pro App 20S ............................. 699 .00 � Graphics Card Plus ......... ... ... .. . 199.00 �Activision Lo Down Fifth GenerationMusic Studio ........ ........... ........... 29.99 � Low Down 20 .............. ..... .. ... .. . 849.00 � Logical Connection 256K ... ....... 299.00 �Atari Mountain Quad ram First Word ........ ... ........ ............... 16.95 � 20 MB Hard with SCSI .. .. .. ...... .. 899.00 � EGA Prosync .......................... . 249.00 �Batteries Included FLOPPY DRIVES Video 7 Degas El ite ... ............................. 44.99 � Ehman Engineering VEGA EGA Adapter .................. 169.00 �oss SOOK External Floppy ............... 199.00 � ZuckerboardPersonal Pascal ......................... 49.99 � MONITORS Color Card w/Parallel .... ........ .... . 89 .99 �Timeworks Network Specialties

Wordwriter ST ..... .. ..................... 48.99 Stretch Screen 20" ................. 1399.00 � MS/DOS SOFTWARE 
VIP Radius 
Professional (GEM) .... ............. . 144.00 Ashton-Tate 

Sigma Designs 
Full Page Display ................... 1599.00 �

d-Base Ill + .................... ....... ... 399 .00 �
5th Generation 

MEMORY BOARDS 
AMIGA SOFTWARE Laser View Display System ..... 1999.00 

Fastback Utility .................... ... ... 89.99 
Aegis Development IMSIDove Computer
Animator/Images ................ .. ...... 89.99 � Optimouse w/Dr. Halo ................ 99 .99 
Electronic Arts 

Mac Snap Plus 2 ............. ......... 249.00 �
LotusMac Memory, Inc.

Deluxe Video .............. .. ............. 69.99 � Lotus 1-2-3 ............................... 329 .00 
Gold Disk Software 

Max Plus .................................. 319.00 �
MicroProSCANNERS

Pagesetter wffext Ed ......... ........ 93.99 � Professional 4.0 w/GL Demo .. ... 239.00 
Micro Illusions 

AST 
Microstuf 

Dynamic CAD .... .... ............ ...... 349.00 
Turbo Scan ............................ 1489.00 �

Crosstalk XVI .. .. .. .. .. ... .... ....... .. ... 89 .99 
Micro Systems Software 

SOFTWARE 
P.F.S.Ashton-Tate

Scribble .... ... .... ....... ............ ..... .. 69.99 � First Choice (Premium) .. .. .. ...... ... 99 .99 �D:Base Mac ..... ... ...... ............... 319.00 �
Word Perfect Corp. Word Perfect Corp.Microsoft
Word Perfect ........ ... .. .. ........... .. 219 .00 � Word Perfect 4.2 ... ..... .......... .... 209 .00 �Word 3.1 .... ... ...... .. .. ... .. ....... ... .. 239.00 �

COMPUTER MAIL ORDER �



---

........When you want to talk price. �
DRIVES 

Atari 
AA31 4 DS/DD Disk (ST) .......... $199.00 
AA354 SS/DD Disk (ST) ...... ... ... 119.00 
SHD204 20 Mb ST Hard Drive ... 569.00 
Commodore 
Amiga 1020 .. ........ .. .................. 189.00 
Amiga 101 O 3112'' .......... .. .... .. .... 219.00 
1541 C ...... .. ................ .. ............ 179.00 
1571 ..... .... ...................... ......... 239.00 
1581 31/2 11 External. .. ................ 229.00 
Indus 
GT Disk Drive Atari XUXE ........ 179.00 
Racore 
Jr. Expansion Chassis .......... .. .. 299.00 
Seagate 
20 mb ST-225 Hard Drive Kit .... . 339.00 
Supra 
20 Meg Hard Drive (Amiga) ..... .. 749.00 
20 Meg Hard Drive (ST) ....... .. ... 559.00 
Xebec 
20 mb (Amiga) ....... .. ...... ........... 899.00 

MONITORS 
Amdek 
Video 300 Amber Composite ..... 139.00 
Commodore 
Commodore 2002 ..................... 319.00 
Amiga 1080 Hi-Res Color .. .. ..... . 299.00 
Commodore 1802 ..... .. .... .......... 199.00 

MODEMS 
Anchor 
Volksmodem 1200 .... .... ............ $89.99 
6480 C64/128 1200 Baud .. ........ 119.00 
VM520 ST520/1040 1200 Baud .129.00 
Atari 
SX212 (ST) ...... ...... ... ................. 89 .99 
Best 
1200 Baud External. ...... .. .. .. .. ... 119.00 
Commodore 
Amiga 1680-1200 BPS ...... .. .... .. 169.00 
CBM 1670 & C-128) .................... 99 .99 
Everex 
Evercom 1200 Baud lnternal. ...... 99.99 
Hayes 
Smartmodem 300 ..................... 139.99 
Smartmodem 1200 External .... . 289.00 
Novation 
Parrot 1200 ... ..... ........ .... ....... ..... 89 .99 
Practical Peripherals 
Telecom Package .. .. ........ .. ...... 129.00 
Supra 
MPP-1064 AD/AA C64 ... ............. 69.99 
2400AT 2400 Baud Atari ........... 169.00 

U.S. Robotics 
2400 Baud Internal .............. .. ... 189.00 

PRINTERS 
Atari 
1020 XUXE Plotter .. ..... ............ $31.99 
XDM121 Letter Quality .. .. .... ..... 159.00 
XMM801 XL/XE Dot Matrix .... ... 185.00 
XMM804ST Dot Matrix .. .. .... ..... 179.00 
Brother 
M-1109 100 cps , 9 pin .. ......... .... 199.00 
M-1409 180 cps , 9 pin ........... .... 319.00 
Citizen 
MSP-10 160 cps, 80-Column ..... 279 .00 
Premier 35 cps Daisywheel. .... . .489.00 
C.ltoh 
315P 132 Column Prowriter ...... 549.00 

Epson EX-1000 
300 cps 132 col. 
Epson 
LX-800 150 cps, BO-column ........... Call 
FX-86E 240 cps, 80-column ........... Call 
FX286E 240 cps, 132-column ...... .. Call 
LQ-1000 24 Wire , 300 cps ......... 559.00 
LQ-850 330 cps, 80-column ........... Call 
LQ-1050 330 cps, 132-column .... .. . Call 
Hewlett Packard 
Th inkjet .. .. .. .. ........ .................. . 379.00 
NEC 
Pinwriter 2200 24 Wire .............. 379.00 
Pinwriter 660 24 Wire ...... .. .. ..... 459.00 
Pinwriter 760 24 Wire ......... .... .. 679.00 

Magnavox 8502 
13"Composite $169 
Magnavox 
8505 RGB/Composite .......... ..... 199.00 
8562 RGB/Composite .. ... .. .. .. .. .. 249.00 
NEC 
JC-1402P3A Multi-Sync ................ Call 
Princeton Graphics 
MAX-12 12" Amber TIL .. ......... 139.00 
Tax an 
Model 12412" Amber ............... 119.00 
Thomson 
4120 RGB/Composite ............... 249.00 
Zenith 
ZVM 1220/1230 Composite .(ea.) 99.99 

DISKETTES 
Maxell 
MD1-M SS/DD 51/4 II ..................... 8.49 
MD2-DM DS/DD 51/4" ... ........... ..... 9.49 
MF1-DDM SS/DD 3112'' ........ ....... 12.49 
MF2-DDM DS/DD 31/2'' .... .. ... ...... 18.49 
Sony 
MD1 D SS/DD 51/4 " ..... ........ ....... ... 6.99 
MD2D DS/DD 51/4 " ..................... .. 7.99 
MFD-1DD SS/DD 31/2'' ............... 11 .99 
MFD-2DD DS/DD 3112'' .. .. ........... 16.99 
Hewlett-Packard Calculators 
28C Scientific Pro .... ................. 199.99 
1BC Business Consultant... .. .. ... 139.95 
12C Sl im Financial .. .. ......... ........ 7 4.99 

Oki data 
Okimate 20 Color Printer .. .. .... .. 129.00 
ML-182120 cps , 80-column .... .. 219.00 
ML-192 + 200 cps , 80-column ... 329.00 
ML-193 + 200 cps, 132-column.479.00 
Panasonic 
KX-1080i 144 cps, 80-column .... 179.00 
KX-1091 i 194 cps, 80-column .. .. 189.00 
KX-P3131 22 cps Daisywheel. ... 289.00 
Star Micronics 
NX-10120 cps, 80-column ....... . 169.00 
NX-10C 120 cps, C64 lnterface . 189.00 
NX-15120 cps, 132-column ...... 319 .00 
Toshiba 
P-321 SL 216 cps, 24-Pin .. .. ...... 539.00 
P-351 II 300 cps, 24-Pin ............ 889.00 

In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950 �
Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 �

Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 �
CMO. 477 East Third Street, Dept. A2, Williamsport, PA 17701 �

ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7 .00) shipping and handl ing. Larger shipments may requ ire additional charges. Personal and company checks requ ire 3 
weeks to clear. For faster delivery use your cred it card or send cashier 's check or bank money order. Pennsylvania residents add 6% sales tax. All prices 
�a�~�e� U.S.A. prices and ar.e subject to �~�h�a�n�g�e� an? �~�I�I� items are subject to availability. Defective software will be replaced with the same item only. Hardware 
will be replaced or repaired at our d1scret1on within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibil ity. All sales are 
final and returned shipments are subject to a restocking fee. 
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