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We Changed 
Because We 

Saw You 
Changing. It’s 
That Simple. 

editoriallicense 
GREGG KEIZER �

W
e've changed. 
When you flip through the pages 
of this issue, the first thing you'll 

notice is a new, clean layout and design. 
Thanks to the expert guidance of our art di­
rector, Janice Fary, the magazine is easier to 
read, easier to use, easier to digest. COM­
PUTE!'s contemporary look reflects, we 
think, our philosophy of providing the most 
up-to-date information about computers 
and how to put that information to use. 

Which brings us to an even more fun­
damental difference. Over the last decade, 
COMPUTE! has published the highest qual­
ity software available in print form . With 
this issue, however, COMPUTE! magazine 
begins a new era, one that doesn' t include 
type-in programs. 

As computers and software have grown 
more powerful, we've realized it's not possi­
ble to offer top quality type-in programs for 
all machines. And we also realize that you 're 
less inclined to type in those programs. 
You' re more interested in hands-on fea­
tures, dependable and forthright product re­
views, and insightful columns. We've 
changed because we saw you changing. It's 
that simple. After all , our job is to give you 
the kind of information you want. 

We believe that the new COMPUTE! 
will make the time you spend on your com­
puter more interesting, more worthwhile, 
and more productive. And we think that the 
package we've put together does that better 
than any other consumer computer magazine. 

COMPUTE/wi ll include more feature 
articles, written by authors old and new to 
the magazine-practical features that dem­
onstrate the power of personal computers, 
that show you how you can use the machine 
to educate, entertain , produce, and process. 
Well-written articles show vou how to use 
your computer, not how one person far re­
moved from your experience may use it. 
This issue, we' re showing you a bit of every­
thing-a preview of what to expect from 
COMPUTE! features. Hardware guru Arlan 
Levitan looks at laptops; educational com­
puting expert Fred D'lgnazio shows how 
summertime can be fun with a computer: 
and our games-crazed staff picks its 20 fa­
vorite computer diversions. 

There will be a complete buyer's guide 
in each issue to help you find, and then buy, 
the right software for your computer. This 
month. for instance, we offer a comprehen­
sive listing of personal finance packages. Next 
month, flight simulators. The month after 
that sports games. And so on. 

We're doubling the number ofour prod­
uct reviews, adding hardware evaluations on 
a regular basis, and changing the focus of 
those reviews to give you solid information 
about the software that you want to buy, not 
the software we want to hype. We'll review 
programs like Quauro because many ofyou 
work in the home, Ticket to London because 
you and your chi ldren want to learn with the 
computer, and GeeBee Air Rally because 
everyone likes to have fun. 

COMPUTE! has always been known for 
its recognized columnists, and we're not go­
ing to change that. "Gameplay," our new 
entertainment column, is written by Orson 
Scott Card, an award-winning science-fiction 
writer who has a keen eye for what makes or 
breaks a game. We're also debuting "Dis­
coveries," David Stanton's educational 
computing column and "Levitations," our 
free-form column that reports on almost 
anything connected with personal computers 
and their users. And though we've changed 
the name of his column, we're keeping David 
Thornburg's refreshing look into both the 
near and the distant future ofcomputers. 

Even though we no longer carry type-in 
software specific to each kind ofcomputer, 
we do give you computer-specific infor­
mation in the new COMPUTE! Specific de­
partment. Ifyou own an Amiga, Apple II. 
Atari ST, Commodore 64 or 128, IBM PC 
or compatible, or Macintosh personal com­
puter, you'll find this new section an invalu­
able fount of product information, news, 
and application hints and tips. Herc you'll 
read about everything from an IBM PC virus 
to Commodore 64 emulators for the Amiga. 

Rounding out the magazine are such 
things as "News & Notes," full of industry 
news-the serious and the humorous-that 
appeals to anyone who owns a computer: 
letters to the edi tor; technical and program­
ming hints and tips: and a stronger new 
products listing. 

We like what we're offering, and we 
hope you do, too. If you like using your per­
sonal computer, want to know more about 
computers and how to put them to work 
(and play!), then you've got the right maga­
zine in your hands. Stay with us. and stay on 
this unique road of discovery as we see what 
lies ahead. 

Editor 
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news&notes �

No Crash 
in Computers 
Even though the stock market 
took the big dive last October 
19, even though many analysts 
are calling for a slowdown in 
the economy (or worse, a pos­
sible recession, or for the real 
doom-sayers, a depression), 
personal computer hardware 
and software sales are expected 
to remain strong and grow 
stronger. 

Almost everyone is ex­
pecting 1988 to be a good year. 
Microsoft, the number one 
software publisher, predicts 
that sales of personal comput­
ers will rise 26 percent in their 
current fiscal year (July 1987 
to June 1988). Since Microsoft 
is the supplier of MS-DOS, the 
operating system for IBM PCs 
and compatibles, it should 
have a good idea of sales 
strength. 

Apple Computer also secs 
a year ofgrowth. John Sculley, 
Apple's chairman and CEO, 
recently told a group of ana­
lysts that his company foresees 
an increase of 30 percent in 
personal computer sales dol­
lars this year. Obviously, Ap­
ple hopes a big part of that 
increase is spent on Macintosh 
computers. 

Fourth-quarter sales for 
both Apple and personal com­
puter powerhouse IBM 
showed that lots of people and 
businesses paid little attention 
to the market's crash. IBM's fi­
nal quarter was 6.3 percent 
better than last year's, while 
Apple's was a whopping 57 
percent higher. 

At the consumer end of 
things, retail giant Sears. 
Roebuck, & Co. projects a I 0­
percent growth in its computer 
sales. That's double the in­
crease in 1987. And home 
computer hardware and soft­
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ware sales, says the Electronic 
Industries Association, will be 
better this year than last. 
Home computer sales will be 
up 12'/i percent, while software 
sales should jump 25 percent, 
says the Association. 

But it's difficult to explain 
why businesses and consumers 
are still going after big-ticket 
items like computers. One rea­
son may be that several com­
puter companies-Apple and 
IBM in particular-are com­
ing off a year in which they in­
troduced new and more 
powerful models that have 
caught everyone's eyes. Price 
cutting is another possible con­
tributor, especially in the IBM­
compatiblc market, where 
clone manufacturers continue 
to offer more machine for less 
and less money. Home com­
puter sales may be up because 
many people will have a bit 
more money this year, since 
the tax cuts take effect. And 
some businesses may see addi­
tional personal computers as a 
way to make their operations 
more productive, an impor­
tant consideration ifthere is a 
down tum in the economy. 

- Gregg Keizer 

screen toward the bottom. The 
player rotates and flips the 
pieces as they descend in order 
to form complete horizontal 
rows where they land-with 
no blank spaces. 

Tetris reached the West 
after the head of Academy Soft 
sent a copy of the program to a 

Hungarian programming 
company, Novotrade, 
which has produced soft­
ware for British and 
American publishers 
for the past five years. 
Spectrum HoloBytc 
is making it a corner­
stone of the company's 
new International Series 
of entertainment software. 

For the American 
version of Tetris, a 
Spectrum HoloBytc 
development team re­

wrote the program. incorporating 
colorful background scenes repre­
senting Gorky Park, Red Square. 
and other Soviet views. 

The IBM version of the 
game has a suggested retail price 
of$34.95, while the Commo­
dore 64 version is priced at 
$24.95. 

- Selby Bateman 

Tetrls begins the U.S.S.R.'s quest 
for software dominance. 

Game of Glasnost, Comrade? 
The first entertainment soft­
ware designed in the Soviet 
Union is now available in the 
U.S. for IBM and Commodore 
64 computers. Called Tetris, 
the game is a cross between 
arcade-style action and strate­
gy. Terris was designed by 30­
year-old Alexi Paszitnov, a 

researcher at the U.S.S.R. 
Academy ofScientists (Acade­
my Soft); it was programmed by 
18-year-old Vagim Gerasimov. 
a student ofcomputer informat­
ics at Moscow University. 

The premise of the game 
is deceptively simple: Four 
squares, in various configura­
tions. drop from the top of the 





Computer Games 
Go VCR; Teenage 
Boys Hit the Couch 
It's a first. The popular Califor­
nia Games from Epyx has been 
transformed into a VCR game 
by the company's new Con­
sumer Electronics Division. 
VCR California Games is one 
of three new VCR game ven­
tures being tried by Epyx. a 
company best known for its en­
tertainment computer soflware. 

Marrying elements of vid­
eo and board gameplay. VCR 
Cali/orn ia Games begins wi th 
players who are out of money 
but are in a race to reac h San 
Diego from San Francisco. To 
make enough money for gas 
and car repai rs. contestan ts 
take to the surfboard. skate­
board. sailboard. and other to­
tally Californian devices. 
hoping for big prize money 
and instant fa me. At various 

places on the boa rd game. 
players turn on the VCR and 
watch the action as surfers 
wipe out. skateboarders skate 
or die. and BM X bikers fl y 
through the air. 

Patterned after the hit 
computer game of the same 
name, VCR California Games 
obviously hopes to tap into the 

California Games is one of three VCR games that Epyx is 
hoping will keep you in front of the tube, not the computer. 

huge VCR audience. which in­
cludes far more households 
than the home computer mar­
ketplace. Other games planned 
for release are VCR Go(( and 
Play Ac1io11 VCR Foo1ba/I. A 
second line ofgames uses au­
dio tapes for play-by-play 
highlights. 

Epyx may be basi ng its 

VCR expectations on the re­
sults of a survey the company 
recen tly conducted which said 
that the majority of boys be­
tween 12 and 18-typically the 
group most taken with com­
puter action entertainment 
software-would rather watch 
TV than play sports. 

The survey of 1,000 teen­
age boys may not be an accu­
rate depiction of American teen 
behavior, but it makes in terest­
ing reading nonetheless. Slanted 
towa rd electronic entertai n­
ment (75 percent said they 
bought computer games, while 
less than 20 percent of Ameri­
can households own a com­
puter). the survey reported a 
stunning 35 percent relaxed by 
wa tching TV. Playing sports 
was a dista nt second at 18 per­
cent. while using a compu ter 
ca me in third at 13 percent. 

- Gregg Keizer 
ro1/li1111td on page 87 



Do You Want 
to Change the 

World? Two 
Games Let 

You Try. 

ORSON SCOTT CARD �

H istory is the toughest game to create �
on the computer. By comparison, �
football is pretty easy to get right. �

Eleven guys per team, four downs to get ten �
yards. �

But history-the rules keep changing. �
The problem with history is it only hap›

pens once. We can never go back and run it 
over again to see what would happen with a 
few changes. What if Nixon had won in 
1960, or Humphrey in 1968? What if Jerry 
Brown had been the Democratic nominee in 
1976, or Gary Hart in 1984? 

Nor can we ever know how close to 
World War III we really were in 1952 or 
1962. Did Truman save us from a hideous 
war with China, or needlessly surrender half 
of Korea to a totalitarian state? Did our safety 
really depend on Kennedy staring down the 
Russians over Cuban missiles in 1962? 

Impossible to know. And yet two recent 
computer games, President Elect (Strategic 
Simulations; 1988 edition) and Balance of 
Power (Mindscape), dare to take on exactly 
those questions. 

President Elect lets you replay every 
election since 1960. You may choose from 
all the candidates in each of those elections. 
Playing against the computer or a human 
opponent, you can try to outwit history. 

See if you can manage Humphrey’s 
campaign in 1968 better than he did. Or try 
a fantasy election: Robert Kennedy against 
Richard Nixon in 1968, for instance, or 
something really strange, like John Glenn 
against Ronald Reagan in 1972, with Jesse 
Jackson running a third-party campaign. 

The toughest test of all? Out-guess the 
future. The 1988 edition of President Elect 
offers all of this year’s candidates-along 
with a few who. played coy too long or 
backed out early. By evaluating candidates’ 
personal strengths and weaknesses, and their 
positions on various issues, the gamewrights 
let you hold your own test elections. 

How wou ld Gore do against Bush, if 
the economy is soft and public morale is 
down? What about Gephardt against Dole? 
Cuomo against Kirkpatrick? You can play 
them all. 

And, in one sense, the simulation 
works. I found myself following the game’s 
poll results with the same kind of interest I 
feel about the real thing. Election day, with 
the returns trickling in, was almost as tense 
as the real thing. 

But what really impressed me about 
President Elect was its faithfulness to the 
way presidential politics really seem to 

work. The strongest forces are completely 
out of the players’ control. 

Is the national morale high or low? Is 
the economy booming or collapsing? Candi›
dates ultimately can’ t overcome such pow›
erful forces. 

But that ’s the way it works in the real 
world. The game is only a contest of skill 
and judgment when you set it up to be pret›
ty even-a middling economy, no incum›
bent, two moderates. 

I found few false notes in President 
Elect-and their guesses about 1988 have 
held up pretty well so far. 

I only wish they had spent as much 
effort on the design of the game. The worst 
annoyances? The game won’t let you change 
your mind about anything once a choice is 
made; the map that shows how different 
states are leaning isn’t on the screen when 
you have to make campaign decisions. 

Compare President Elect with a beauti›
fully designed game like Balance ofPower, 
though, and you begin to realize that while 
bad design can be annoying, bad hi story 
makes a game unplayable. 

Balance ofPower is a Risk-like game 
about the contest between the U.S. and the 
Soviet Union for world domination. You 
give aid here, send a few troops there-al›
ways with the possibility of nuclear war 
looming over you like a shadow. 

Unfortunately. you very quickly realize 
that the shadow is really Chris Crawford, 
leaning over your shoulder and bullying you 
into playing the game his way. He has a 
sweet delusion that as long as the Un ited 
States is very nice and doesn’t do anything 
to offend them, the Russians will all go 
home. And if you don’t play that way, why, 
he’ll stop the game with a nasty remark 
about how the world was just destroyed by 
nuclear war. 

The trouble is, since we’ve never had a 
nuclear war, there’s no way Crawford can 
possibly know what would cause one. And 
there are a lot of experts who claim that the 
Soviets seem to behave a lot nicer when we 
stand up to them than when we disarm. 

Maybe Crawford is right. But then, may›
be he isn’t. And in the meantime, he’s so sure 
he’s right that Balance ofPower isn’t a game, 
it’s propaganda. Imagine what President Elect 
would be like ifRepublicans always won, and 
you’ll know why Balance qfPower fails. 

Too bad, because Crawford is the best 
designer of simulation games I’ve seen. But 
when it comes to history, you just can’ t de›
sign a good game by grinding an ax. [!] 
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Only Software 
That Creates 

New 
Metaphors Can 

Change the 
Way We Use 

Computers 

A ccording to legend, the Roman god 
Janus opened the door to each new 
year. He is represented with two 

heads because every door looks both ways. 
I was thinking about Janus the other day 

when I realized that there are two aspects to 
our use of personal computers. We use com­
puters both to look backward to our past way 
ofdoing things, and to look forward to new 
ways of working. learning, and playing. Each 
time we use a computer, we look through 
time's door in one direction or the other. 

My major personal computer applica­
tion is word processi ng. When I use a word 
processor I'm looking backward, using the 
computer to accomplish tasks that are per­
formed by older technologies-typewriters. 
typesetting equipment, and so on. Of course 
the computer has advantages over these, or I 
wouldn't use it. As writing tools, computers 
do the job much better than these older 
tools. What the computer lacks in novelty, it 
more than makes up for in efficiency. 

Other backward-looking applications 
are abundant: Graphics programs. account­
ing packages, and music-transcription soft­
ware are all examples of ways computers 
can be used to look back through time's 
door to perform tasks that we can relate to 
in numerous concrete ways. 

The concrete connection between some 
computer applications and the types of tasks 
we used to perform without computers 
makes this technology easy to justi fy and ap­
ply. When we're told about a new word pro­
cessor, it's easy to generate a set of criteria 
by which to judge the program before we 
even take it out of the box. 

When computers are being used to per­
form tasks that are new to us, we have no 
frame of reference. How would you establish 
the criteria for judging the world's first inter­
acti ve adventure game, for example. or a 
mouse-driven musical instrument? 

Computer applications that look forwa rd 
are exciting, but they provide special chal­
lenges to users and software developers alike. 

The major problem from the develop­
er's point of view is marketing. How can 
you convey the usefulness of a program that 
does something no one has seen before? The 
most common approach is to express the 
program's function with a metaphor. Some­
times this works and sometimes it doesn't. 

I remember sitting in a meeting during 
the late 1970s discussing a forthcoming 
product called VisiCa/c. No one had any 
idea of how to describe the product, the first 
electronic spreadsheet, to potential custom­

ers. Someone called it an electronic black­
board; someone else suggested calculator ar­
ray. There was no clearly understandable 
metaphor that captured the essence of this 
product until someone noted that the 
spreadsheet, known to accountants, was 
close enough to convey at least one of the 
program's applications. 

Another example of a new computer 
application came in 1984 with the introduc­
tion of Filevision for the Macintosh. This 
program was the first commercial hypertext 
database-although this term was unknown 
to most computer owners at .the time. I re­
member watching a computer salesman try 
in vain to ex plain what Filevision did. He 
called it a combination of a graphics pro­
gram (old metaphor) with a database (old 
metaphor). Now that Apple has released 
HyperCard, the public's awareness of hyper­
media is high enough to support products of 
this type. 

It takes a brave soul to be among the 
first to adopt a new technology, even though 
pioneers often end up at a tremendous ad­
vantage over their more conservati ve peers. 
I've often started working with a new class 
of software only to find applications for it 
that were not foreseen by the original devel­
opers. The problem with being innovative is 
that new applications rarely sell well enough 
to become commercial successes in their 
firs t year. Many small , innovati ve compa­
nies don't have the resources to wai t until 
the world understands thei r new product. 

We'll always use computers to perform 
old tasks, but it 's important to realize that 
the ad vantages of using computers in this 
way are incrementa l. We may not like living 
wi thout a word processor, but most of us 
could use a typewri ter again if we had to. 

Com pletely new applications for com­
puters, however. have the capacity to allow 
major modifications in how we work, learn , 
and play. It 's through the creation of new 
computational metaphors (almost all of 
which are created by small companies) that 
computer technology will influence our lives 
in the coming years. 

Computers are like Janus-they look 
forward and backward in time. If you expect 
the computer to be a power tool in your life, 
be sure that some of your programs look for­
ward, not backward. El 

David Thornburg welcomes letters from readers 
and can be reached at P.O. Box 1317, Los Altos , 
California 94023. 
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Computer Drama 
I believe that the computer software 
and hardware industries should address 
two things: a flexible word processing 
program which permits easy and quick 
formatting of scripts and plays, and a 
full 60-column screen so we will be able 
to see an enti re page without incessant 
scrolling. 

Considering how much software 
and hardware comes out of California, I 
am surprised that nobody has done just 
this for T V and movie script writing. 

Clem ent G. Scerback 
Sem inole, Florida 

More on CD-ROM 
I was horrified to read Phil Nelson's 
comment in the February COM PUTE! 
that " in the meantime, there are exactly 
two CD-ROM applications for m i­
cros-the American Heritage encyclo­
pedia and Microso ft Bookshe((-both 
fo r the IBM PC." 

First. there are more than two ap­
plications. The August 1987 issue of 
CD-ROM Revieiv listed 100 titles. 
Some may be vaporware, and some are 
not yet available, but there are certainly 
more than two ava ilable. As an ex­
ample, fo r librarians there are Books in 
Print, Ulrich 's International Periodicals 
Directorv. and R eader's Guide to Peri­
odical Literature. rn addition , one us­
er's group has a disc that contains more 
than 600 fl oppies wonh of public do­
main soft wa re, and last spring I played 
with ERIC (an index to educational 
material) and a medical index. 

Second, I believe that Nelson 
meant the G rolier Americana Encyclo­
pedia. Both may be ava ilable, but I' ve 
only seen the Grolier one. 

Third, of course they are only 
available for the IBM PC. Most of the 
material is business-oriented . This isn' t 
surprising, considering the cost of the 
CD-ROM players. 

Ken Bullock 
Medicine Hat, Albena, Canada 

Computing for the 
Handicapped 
r am currently working with severe and 
profound mentally and physically 
handicapped adults. I am using a Com­
modore 64 and a Commodore 128. The 
computer is used to teach skills such as 
a ttending and matching concepts. 

I would be interested in shari ng 
ideas, problems, concerns, and pro­
grams with others who have written 
programs, or are using computers as a 
teaching aid , for mentally handicapped 
indi viduals. 

Robert D. Gunn 
1837 Carlyle 

Beatrice, NE 683 IO 

The British Invasion 
I read your magazine often, though 
sometimes I can't get it. I am a British 
reader who li ves abroad. 

This letter concerns the U .S. game 
market. The first thing I would like to 
say is that the games are appalling 
there. In my opinion, the U.S. has only 
fi ve good game producers: Epyx, Ac­
cess, Accolade, SSI , and MicroProse. 

This brings me to my next point. 
Your reviewers are missing something. 
It seems that the best games that U.S. 
companies are selling are from the U.K. 
I've had man y of the " new games" that 
are being advenised now for six 
months. Your reviewers hardly ever 
mention this fac t. 

Great Britain is also way ahead in 
arcade conversions. I'm sure that many 
people have heard ofRun, Clysor, and 
The Last Mission. These games are al­
ready being conven ed to home com­
puter games. 

In summary, l’ll say that if you 
want good games, go to the U.K. 

A. Blake Da vies 
Dubai, United Arab Emirates 
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These Are a Few of �

We asked a handful of soft›
ware publishers and develop›
ers to give us their favorite 
games-the ones they and 
their companies weren’t con›
nected with. Here are their 
picks . ... 

Trip Hawkins, president, 
Electronic Arts 

" My first major computer gaming expe­
rience was with Colossal Cave, the origi­
nal adventure game. I nearly finished [the 
game]. I really liked it, but the novelty 
wore oH, and I haven't liked any text ad­
ventures since." 

What took the place of text games in his life? " I'm addicted to 
sports games," Hawkins admits. " I programmed a football game 
back in 1973 and used it to simulate the 197 4 SuperBowl. In my 
simulation, Miami beat Minnesota 23-6; in real life it was 24-7." 

His favorites? " An old-time favorite was Sneakers , by Mark 
Turmell. It' s one of the few action games I ever mastered. I liked 
the arcade game, Battle Zone , but I wasn't any good at it. I also 
got pretty hooked on Marble Madness and Gauntlet: I think the 
digitized sound ettects put them over the top for me." 

Sid Meier, vice-president of product 
design at MicroProse, and developer 
of Pirates! and F-15 Strike Eagle 

" I like games that are simple," says 
Meier. " Not games that are trivial, but 
also not games that require you to invest 
a week or relearn something. I like games 

that you can just pick up, sit down in front of, and get going." 
An example? " The Sentry from Firebird is one I enjoy. It's a 

great diversion. You have to use your brain and think. It' s not a 
real joystick-shaking game, and it' s not really an action-oriented 
game, but it's just fun to sit down with and puzzle through for a 
while. It's a game that kind of takes your mind off whatever you 
want your mind taken oH of. That's why I like it. It's unusual and 
it's hard to describe." 
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Favorite �
Games �

Ezra Sidran, developer, author of 
Universal Military Simulator (Firebird) 
and Designasaurus (DesignWare/ 
Brittannica) 

Sidran is unequivocal in his choice of fa­
vorites: " Anything written by Sid Meier 
and Ed Bever. Crusade in Europe is a 

good example, as is Silent Service (which Sid did alone)." 
What makes their games stand out? "The documentation is 

exceptional," Sidran says. " Playability is superb, but it's the docu­
mentation that gives you a perspective you just don't find in many 
computer games ... 

Tom Snyder, head of Torn Snyder 
Productions, creator of lnfocornics 

Snyder recalls a season spent playing 
Castle Wolfenstein in concert with a friend. 
" I enjoyed the interaction with another 
player," he says. "One of us worked the 
arms; the other, legs. We played for weeks 

in a row-it was, in many ways, the ultimate social experience. 
" Wolfenstein was a really elegant game. At first I disliked the 

violence, but once I got past that, I couldn 't stop. At one point we 
found ourselves whispering to each other so the Germans 
wouldn't overhear us." 

Roberta Williams cofounder of 
Sierra On-Line, and author of 
Mixed-Up Mother Goose and the 
King's Quest series of animated 
adventure games 

" I like lnfocom's games," Williams says. 
" I write adventure games. so I'm drawn to 
that genre. Beyond Zork is a good one. I 

started playing the first two (Zorks) but never finished. I just don't 
ever have time." 

Still , she keeps coming back to text adventure games. " I start­
ed playing Trinity a few months ago. I said, 'For once I'm really go­
ing to take some time and get through it'-and I didn't. After a 
while I said, 'I just don't have the time."' 

Williams enjoyed the time she spent with Trinity, noting, " I 
thought it was rather hard, but only because I didn't really have the 
time to put into it and think about it. But I thought it was very well 
done." 

-Keith Ferrell 



adventure games, and the intel­
lectual challenges offlight and 
navigation to create an expe­
rience that is uniquely educa­
tional, nonviolent, and fun. 

-Tom R. Ha(fhi/I 

Gettysburg-
The Turning Point 
Reliving history is a prime in­
gredient in all computer war 
games. The best ones offer an 
attention to historical detail 

one of this game's guilty plea­
sures is to send your character 
hurtling repeatedly into the 
abyss just for the sound ef­
fects. Squat robots bar your 
way at every step, sending 
electrical charges through your 
character if you make a 
misstep. 

You can have hours and 
hours of fun just running 
amuck within the under­
ground passages, jumping ro­
bots, riding the elevators, and 

and the opportunity to make California Games solving memory teasers. But 
tactical or strategic decisions. 
SSI's Geuysburg-The Turning Point provides all this and 
more as the bloody days of America's greatest battle are 
brought to life on your screen. Assume command of either 
the Union or Confederate forces as the computer com­
mands the opposition, or play a two-player game with a 
friend while the computer acts as the referee. 

As you wage battle in any of the four included scenar­
ios, the program supplies realistic situations as fatigue and 
supply problems become factors in the battle. Move units, 
fire at the enemy, and assult defended positions on the re­
created battlefield. 

Superior war games like Gettysburg let you see what 
happened, and why, in conflicts that changed the face of 
America. 

-George Miller 

Hitchhiker's Guide to the Galaxy 
You wake up with a raging headache, so you get out of 
bed, take an aspirin, and get dressed. But a bulldozer is 
about to demolish your house. If you survive, you soon 
discover that the earth is blocking the planned route of an 
intergalactic bypass and will be destroyed in a matter of 
minutes. Luckily, you get your hands on 'The Hitchhik­
er's Guide to the Galaxy," a sort of electronic encyclope­
dia that lets you escape. You're on your way to 
intergalactic adventures with melancholy robots and 
aliens who create fatally poor poetry. 

What distinguishes Hitchhiker's Guide from run-of­
the-mill adventure games is its sense of humor. Douglas 
Adams, author of the original book series, collaborated 
closely with lnfocom's programmers. His keen and literate 
wit make this game a joy. 

-Todd Heimarck 

Impossible Mission 
Stay awhile. stay forever! Those chilling words send you 
off in search of an evil scientist in his underground laby­
rinth. Great speech synthesis and smooth , colorful graph­
ics make Epyx's Impossible Mission a fast-paced game 
with an innovative feel. A banshee's scream erupts every 
time your character falls down an elevator shaft. In fact , 

you're on a deadline, trying to 
prevent a nuclear catastrophe. Your character runs 
smoothly along, his footfalls echoing nicely in the corri­
dors, while the deranged doctor repeatedly calls out to his 
robots: Destroy him, my robots! 

-Selby Bateman 

Mean 18 
Experience the thrill of playing the world's most famous 
golf courses while in the comfort of your own home. Mean 
18, a golf simulation game from Accolade, utilizes suberb 
graphics and digitized sound to create a realistic golfing 
experience. Nearly every aspect of the game comes into 
play, from club selection to green breaks. Plenty of prac­
tice and perseverance are necessary to master Mean 18, a 
touch of realism that helped send this sports game onto 
the best-seller charts. Once you're familar with the courses 
provided, you can design your own with the feature­
packed course architect or buy packaged disks with more 
actual courses. Chances are, after experiencing Mean 18, 
you may find yourself hooking and slicing your way 
around the computer links more often than your favorite 
local course. 

-David Hensley, Jr. 

M.U.L.E. 
Cross a robot and a factory, and you get a stubborn critter 
called a MULE. In this classic game from Electronic Arts, 
you and three others-under the control ofother humans 
or the computer-play planetary colonists. Land is regu­
larly granted to the colonists, or you may bid for it. You 
then buy MULEs and outfit them to produce electricity to 
run the MULEs, food for the colonists, smithore to build 
more MULES, or crystite (a precious metal with a wi ldly 
nuctuating value). After installing the MULE on the land, 
you take the product to market. At the same time that 
you're selflessly helping the colony to thrive, you're also 
trying to make the biggest profit. Do you specialize in 
smithore and hope that other players produce electricity 
and food , or do you di versify to gain self-sufficiency? This 
game requires a sense of strategy as well as proficiency at 
joystick maneuvers. 

-Todd Heimarck t> 
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........When you want to talk price. �
MONITORS 

Amdek 
Video310A 12" Amber .. .... 119.00 
Video 41 O12" A/G/W . . . . (ea.) 159.00 
Magnavox 
7BM62312" TTL Amber ...... 99.00 

Magnovox CM8502 s 
13" Composite Color 159 
CM851514" RGB/Composite . 269.00 
CM8762 14" RGB/Composite .. New 

NEC 
GS-1400 14" Monochr. TTL ... 219.00 
JC-1 402 Multisync-11 .... .. . . 599.00 

Packard Bell 
PB-1418F 14" Flat TTL A/G/W 
..... . ..... .. .. .. .. . . (ea.) 119.00 

PB-1420CG 14" Mid-Res CGA 269.00 
PB-1422EG 14" Hi-Res EGA .. 369.00 
PB-8526-MJ Uniscan Monitor . 399.00 
Princeton Graphics 
Max-1212"TTLAmber .. .. .. 149.00 
Thomson 
45015" 132col. TTLAmber .. 119.00 
412014" RGB/Composite . . . . 239.00 

DRIVES 

Atari 
AA354 SS/DD ST Disk ... . . . . 129.00 
AA314 DS/DD ST Disk ...... . 199.00 
SH D204 20M B ST Hard Drive . 569.00 
C.LTD (For Amiga) 
C.L TD 20MB . .. . .... . ..... . 899.00 
C.L TD 33M B .. . ....... . . ... 999.00 
C.LTD A500 SCSI Controller . 179.00 
Indus 
GT Disk Drive Atari XUXE . . . 179.00 
Racore 
Jr. Expansion Chassis .. . . . . 299.00 
Seagate Technologies 
ST-225 20MB Drive . . .. . .... 249.00 
Supra 
Atari ST 20MB Hard Drive .... 559.00 
Amiga 2000 20M B Hard Drive . 649.00 
Xebec 
Amiga 20MB Hard Drive .. . .. 799.00 

MODEMS 
Anchor 
6480 C64/128 1200 Baud . . . . . . 99.99 
Vu-520 ST520/1040 1200 Baud 129.00 
1200E 1200 Baud External ... 129.00 
Atari 
SX-212 ST Modem . .. ... . .... 94.99 
Avatex 
1200 HC External . . . . ...... . 99.99 
2400 External .. .. . .. . ...... 209.00 
Best Products 
1200 Baud V2 Card w/sottware . 89.99 
Everex 
Evercom 2400 Baud External . 239.00 
Hayes 
Smartmodem 300 .... ..... . 149.00 
Smartmodem 1200 . ....... . 259.00 
Packard Bell 
1200 External . ... .. . ... . . ... 89.99 
2400 External . .. ... . ....... 169.00 

Practical Peripherials 
Complete Telecom $8999Package 

2400 Baud Stand-Alone ... .. 199.00 
Supra 
MPP-1064AD/AAC64 ... . . . . . 69.99 
2400AT 2400 Baud Atari . ... . 169.00 
U.S. Robotics 
Direct 1200 Baud External .. .. 89.99 
Direct 2400 Baud External ... 199.00 

DISKETTES 

Maxell 
MD1-M SS/DD 51/4’’ .. . . ..... . . 8.49 
MD2-DM DS/DD 51/4’’ .. . . .. . . . 9.49 
MF1-DDM SS/DD 3W ' . . .. . . . 12.49 
MF2-DDM DS/DD 3W ' . . ..... 18.49 
MC-6000 DC-600Tape .. .. .... 23.99 
Sony 
MD1D SS/DD 5W’ . .. . .. ... .. . 6.99 
MD2D DS/DD 5W' . .. . . . . .... 7.99 
MFD-1DD SS/DD 3W’ .. . . . . .. 11 .99 
MFD-2DD DS/DD 3W' ... . ... 16.99 

PRINTERS 
Atari 
1020 XUXE Plotter . ... .... . . 31 .99 
XDM-121 Letter Qual ity XL-XE 159.00 
XM-M801 XL-XE Dot Matrix .. 199.00 
XM-M804 ST Dot Matrix . . . .. 189.00 
Brother 
M-1109100cps Dot Matrix ... 199.00 
M-1409 180 cps Dot Matrix .. . 309.00 
Citizen 
120D 120cps Dot Matrix . .... 149.00 
Premier-35 35 cps Daisywhl. �. 479.00 
C.ltoh 
315-XP Epson/IBM 132 col.. . . 549.00 

Epson FX•86E s 
80 Column 240 CPS 279 

Epson 
LX-800 150 cps, 80 col. . . . .. . 179.00 
FX-286E 240 cps, 132 col. . ... .. Call 
LQ-500180 cps, 24-wire . .. .. . . Call 
LQ-850 330 cps, 80 col. .. . . .... Call 
LQ-1050 330 cps, 24-wire . . ... . Call 
EX-800 300 cps, 80 col. . . . ..... Call 
Hewlett-Packard 
HP-2225 Th inkjet . ...... . . . . 369.00 
NEC 
P2200 Pinwriter 24-wire .. . .. 379.00 
P660 Pinwriter 24-wire . ... .. 459.00 
P760 Pinwriter 132 col. ...... 679.00 
Okidata 
Oki mate 20 color printer . . . .. 129.00 
M L-182 120 cps 80 col. .. . .. . 229.00 
ML-192+ 200cps , 80col. .... 359.00 
ML-193+ 200 cps, 132 col. . . . 469.00 
Panasonic 
KX-P1080i 144 cps, 80 col. .. . 189.00 
KX-P1091 i 194 cps , 80 col. . .. 199.00 
Star Micronics 
NX-1000140 cps, 80 col. ..... 169.00 
NX-1000C C64/128 Interface . 189.00 
NX-15120cps, 132col. ... . . . 319.00 
Toshiba 
P321 -SL 216 cps, 24-wire . .. . 539.00 
P351 -SX 300 cps, 24-wire . . .. 999.00 

In the U.S.A. and in Canada 

Call toll-free: 1-800-233-8950 �
Outside the U.S.A. call 717-327-9575, 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 handling. Larger shipme111s may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery, use your credit card or send cashier’s check or bank money order. Credit cards are not charged until we sh ip. Pennsylvania residents 
add 6% sales tax. All prices are U.S.A. prices and are subject lo change, and all items are subject to availability. Defective software will be replaced with the 
same item only. Hardware will be replaced or repaired at our discretion with in the terms and limits of the manufacturer’s warranty. We cannot guarantee com• 
pat ibility. All sales are final and returned shipments are subject to a restocking fee. 



palm-twitching action . You where each member of 
captain a U.S. sub in the your party is controlled in›
Pacific during World War di vidually in sequence. 
II , searching out Japanese Whichever Ultima 
convoys, sinking enemy you choose, you’ll enjoy a 
merchant ships, and avoid› Silent Service rich plot and dynamic 
ing charging destroyers. game as you explore the 
From a central menu, you access several screens to run the 
sub and fire its weapons. Dive, surface, raise the peri›
scope, fire torpedoes or the deck gu n, use your radar, and 
quietly slip away when the depth charges drop. Silent Ser›
vice rewards both patience and aggressiveness, qualities a 
good sub captain has to have. For its playability, realism, 
graphics, and durability, Silent Service makes our favor›
ites li st. 

- Gregg Keizer 

Starflight 
In a market crammed with sci›�
ence fiction games. Star.flight �
stands out. No simple shoot-em-up. �
this game turns on trading, mining, collecting artifacts, �
interacting with a liens, and solving m ysteries. �

Starf light simula tes an entire uni verse. Hundreds of 
solar systems with planets, lifeforms, and exploitable min›
erals are scattered through a cosmos riddled wi th worm›
holes through which your starship emerges .. . elsewhere. 
Behi nd everything is a gradua lly un fo lding m ystery whose 
dimensions span time and space, and on whose solution 
the fate of the uni verse rests. Finally, Star/light captures 
the feel ofa certain type of science fiction, as you assemble 
a crew, set out to explore and acquire, and are drawn into 
a narrative whose conclusion you control. The ga me can 
take hundreds of hours to play fu ll y, yet those hours arc 
anything but boring. 

-Keith Ferrell 

Ultima 
Enter the world of fantasy with any of the Ultima series of 
adventure games. Attract a party of like-minded adventur›
ers, explore Britannia, and endure peril s as you complete a 
quest. 

As with most Dungeons and Dragons-style role-play›
ing games, magic plays an integral part in your quest. 
Often, magic spells arc the onl y means to defeat a mon ›
ster. Movement through the available worlds is controlled 
on a hex-squared map which encompasses several screens. 
Battles with monsters or brigands dedicated to your de›
struction are resolved on a separate animated screen, 

cities, castles, and dungeons of Britannia. 
- George Miller 

Worms? 
Worms? is still in a class all by itself, more tha n four years 
a fter its introducti on. The folks at Electronic Arts knew a 
good thing when they saw it even if no one could quite de›

scribe just what Wonns? was 
all about. 

It ’s just as d ifficult to ex›
pla in today. but it is a simple. 
unadulterated joy to play›
wi thout doubt a unique enter›
tainment package. U p to four 
people can watch their worms›

tra ils of light that seem to have minds of their own-zip 
around one another as they apparently fight for space. Or 
maybe they’re dancing to the always-changing music. No 
one’s quite sure, but the effect is a game that’s as engrossing 
as it is delightful. Worms? has never failed to draw a 
crowd of people around the office when we boot it up, and 
continues to hold its charm after all these years. 

-Selby Bateman 

Zork 
Traverse The Great Underground Empire, confront The 
Wizard of Frobozz, and explore the Dungeon Master’s 
ominous domai n. Based on a classic mainframe adven›
ture program, the Zork seri es opens up a new world inside 
computers. Zork I cha llenges you with dangerous foes and 
perplex ing puzzles as you attempt to find 20 valuable trea›
sures in an ancient underground empire. Zork fl intro›
duces you to the absent-minded Wizard ofFrobozz. Zork 
Ill takes you even deeper into the Zorkian realm. 

You com municate with Zork in plai n English, using 
commands such as Go north and walk around the house. 
And although Zork lacks the complex sound effects and 
dazzling graphics fo und in most of today’s games, these›
ries’ detailed descriptions and amazingly coherent re›
sponses create images in your mind-images tha t no 
computer could begin to riva l. With text-only adventures 
becoming less and less commonplace, Zork continues to 
stand the test of time. 

-Randy Thompson El 
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Kids, 
Colllputers, 

and 
Sullllller 

Vacation 

Get readyfor 
your kids' 

summer vacation 
with this idea­

packed article. 

I t may be April now, with the snow 
still on the ground or the cold rain 
still falling, but before you can say 
"School's out!" it will be. That 

means summer vacation, which means 
free time for most kids. To kids out of 
school, every day is Saturday. 

Depending on your viewpoint, that 
can be a blessing or a curse. Lots of free 
time is great, but if you can't fill your 
childrens' summer days with interesting 
activities, you're going to be in for one 
long, hot season. Parents know the syn­
drome well. The first two weeks of va­
cation see children playing, reading, or 
working hard. Things slow down a bit 
the third week. The fourth week arrives, 
and with it, terminal boredom. 
"There's nothing to do" millions of 
children exclaim, seemingly simulta­
neously across the country. 

Since you have a computer in the 
house, put it to use; it can keep kids en­
tertained and even help them learn a 

Fred D'Ignazio 

few things during the summer. This ar­
ticle offers dozens of ideas for summer 
activities that involve your children 
and your computer, both around the 
house and when you're on the road. 
There's even some computer tips for 
parents on vacation and information 
on computer camps for kids. 

Get ready for the summer now. 
Make sure your computer is plugged in, 
and you've got a supply ofgood, enter­
taining software next to it. 

Summertime 
Software 
Keeping your children busy with the 
family's computer is easy. Just turn 
them loose in the local computer store 
with your credit card. 

Not a feasible solution, is it? Your 
computer software budget is limited, 
and you're not going to be content with 
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Canoes, Campfires, 
and Computers 
Not too long ago, when kids went to 
summer camp they rode horses. paddled 
canoes, and tried to avoid poison ivy. To­
day's campers still enjoy the traditional 
programs, but many camps have added 
computers to their activity list. In addition 
to swimming and archery, campers are 
now programming in Pascal, studying 
artificial intelligence, and mastering ad­
vanced spreadsheet techniques. 

According to the American Camping 
Association. there are about 150 camps 
in the United States classified either as 
computer camps or as camps that offer 
some sort of computer instruction. The 
quality of their programs varies tremen­
dously. If you're thinking of sending your 
child to a computer-intensive camp, in­
vestigate its curriculum before you start 
sewing on name tags. Determine your 
child's computer needs and then decide 
whether the camp can meet those 
requirements. 

Some camps offer general courses 
in computer literacy, while others, such 
as the Midwest Computer Camp in In­
dianapolis, Indiana, let students choose 
their own intensive oourse of supervised 
study. In addition to programming and 
telecommunications, Midwest offers spe­
cial classes in robotics. lasers, and mu­
sic synthesizers. plus a full range of 
traditional camp activities. 

Be certain to ask about the camper/ 
staff ratio. You 'll also want to know the 
qualifications and teaching experience of 
the computer personnel. Some instruc­
tors may be experts with computers, but 
make certain they also have experience 
teaching children. 

It' s a good idea to find out what 
kind of computers are available. Most 
camps have a variety of machines, but if 
you have an Apple at home. make sure 
your child can use an Apple at camp. 

Hands-on experience is invaluable 
in computer education, so ask about the 

camper /computer 
ratio. Some camps re­
strict enrollment to 
ensure a 1 : 1 ratio. Be 
wary if the ratio is higher 
than two campers per computer. 

Michael Zabinski, director of Na­
tional Computer Camps, insists that a 
2:1 ratio is best. "Some camps have 
one child per computer, and the parent 
thinks that's a good deal," he observes. 
"That's terrible. You want two kids per 
computer. Not three, not one, but two. 
They interact. Whenever one kid gets 
stuck, the other pitches in." 

Zabinski says many parents are 
concerned that their children spend so 
much time alone at home with their 
computers. At his camps, children have 
a minimum of five hours a day at a oom­
puter with another boy or girl their age. 

"This is an opportunity to go out, 
meet other kids, and work with other 
kids." Zabinski says. "They work to­
gether; they share. " 

Camps such as National Com­
puter-which has facilities at colleges 
and prep schools in Atlanta, Georgia; 
Hartford, Connecticut; and Cleveland. 
Ohio-have a minimum of five hours of 
formal computer instruction per day. 
They also offer up to another five hours, 
if the child wants it. Midwest provides six 
hours of structured learning time. with the 
option of several additional hours. Camps 
that include computing as just another 
activity in their traditional curriculum may 

offer only an hour 
at a computer per 

day. It's up to the par­
ent and child to decide how 

much computing time they want 
and then select a camp that fulfills 

that requirement. 
Parents should also inquire about 

medical facilities, living quarters, and 
other activities. While costs vary from 
camp to camp, ask if the general tuition 
covers all fees. Write for brochures and 
look them over carefully. When you've 
narrowed the selection, prepare a list of 
questions and call the camp director. A 
phone call and a chat with the director 
can be very helpful, especially if you 
can't visit the camp in person. 

The American Camping Association 
publishes an annual guide to camps. It's 
not a specific list of computer camps, 
but many of the camps offer computer 
training. Other camps can be located by 
checking advertisements in publications 
such as the New York Times Sunday 
Magazine and Sunset Magazine. 

For further information, consult the 
Parents· Guide to Accredited Camps 
($9.95). American Camping Association 
Publications, 5000 State Road, 67 North, 
Martinsville, Indiana 46151. Or you can 
call 800428-CAMP (in Indiana, call 
317-342-8456). 

- Tom Netsel 

your kids playing games-whether fan­
tasy role-playing or shoot-'em-up 
arcades-all summer long. 

What you need is software that's 
not too expensive and software which 
takes care of two things at once-soft­
ware that entertains (so it keeps your 
child happy) while it teaches (so your 
child learns something in the process). 
Summertime can be, to use Stephen 
King's phrase, "a dead zone," a time 
when your childrens' minds shut down 
and go into suspended animation. But 
summertime can also be an opportuni­
ty for your chi ldren to improve impor­
tant skills, like reading and math. Or it 
can offer the time to begin learning a 
new skill , like typing, speaking a foreign 
language, or playing a musical keyboard. 
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These 30 programs fit the bill. 
You'll probably need a couple of them 
within a few weeks after school lets out. 
Put a couple ofothers away for a rainy 
summer afternoon, that day when your 
children come to you with the pathetic, 
bored expression you know so well. 
(For prices, computer versions, and 
publishers' addresses and phone num­
bers, look to the "Summer Software" 
grid included with this article.) 

• Rocky's Boots, Reader Rabbit, Writer 
Rabbit, and Math Rabbit (The Learning 
Company). The Rabbit family of pro­
grams let children practice their read­
ing, writing, and arithmetic skills while 
they play entertaining games. (The IlGs 
version of Reader Rabbit even talks!) 

Rocky 's Boots. another award-winner, 
challenges chi ldren to build colorful 
logic gates which resemble Rube Gold­
berg contraptions. 

•Math Blaster, Math and Me, Alge­
Blaster, and Grammar Gremlins 
(Davidson) • Piece ofCake Math 
(Springboard). These popular programs 
help your kids keep their arithmetic, 
math, and language skills sharp while 
playing arcade-style games. Math and 
Me is unusual because it caters to pre­
schoolers, playfully drilling them in 
arithmetic. 

• Playing with Science: Temperature 
(Sunburst)• Science Toolkit (Br0der­
bund). Sunburst's program is a com­
bined temperature probe, cable, and 





software package which lets yo ur 
kids run their own experiments on 
the effects of temperature. It teaches 
scien tific thinking, applied math. 
and data analysi s. Apple II owners 
should also take a look at Brnder­
bund's Science Toolkit series. Three 
modules. each $39.95, are avai lable: 
Speed and Motion. Earthquake Lab. 
and Body Lab. 

•Create a Calendar (Epyx) •Post­
cards (Activision) • Print Shop (Brn­
derbund) • The Newsroom 
(Springboard). These programs might 
be called ..Summer Utility Pro­
grams." Your children can help plan 
your fam ily's summer activities with 
Create a Calendar. Even if you never 
get out of town this summer. your 
kids wi ll enjoy sending postcards 
made with Acti vision's Postcards. 
Brnderbund's Prim Shop creates invi­
tations to summer parties. banners 
and signs for kids' lemonade stands. 
and personalized letterheads for kids' 
letters to pen pals, cereal prize offers. 
and distant relatives. And Spring­
board's The Newsroom lets your chil­
dren create tra vel diaries and travel 
scrapbooks which look like profes­
sional newsletters. 

•The Perfect Score (Mindscape) 
•Barron 's ACT (Barron's) •Hayden's 
SAT (Spinnaker) • Lovejoy's SAT (Si­
mon & Schuster). Summer is a good 
time for older children to prepare for 
college entrance exams. You can set 
up a regular schedule so that they 
practice a few minutes each day 
throughout the summer. Mind­
scape's package is notable because it 
contains a disk called The Pe1fec1 
Co//ege which helps you and your 
child decide on the best college. 

•Typing Tutor IV (Simon & Schus­
ter)• German, French, and Spanish 
(American Educational Computer) 
•Music Construction Set (Electronic 
Arts). With all that time on their 
hands, summer is the perfect oppor­
tunity for your kids to learn a new 
skill or polish old ones. Typing Tu­
tor I JI is a tried-and-true program 
which refines anyone's typing abili­
ties. American Educational Com­
puter has a line of reasonabl y priced 
language-drill programs for kids try­
ing to improve grades in foreign lan­
guage class, or for anyone thinking 
of a trip abroad . Music Construction 
Set offers children a chance to hone 
music theory. composition. and lis­
tening skills whi le their music lessons 
are suspended during the summer. 

•Summer Games (Epyx) •Jeopardy, 
Wheel ofFortune (Sharedata). Sum­
mer Games is a holdover from the 
1984 Summer Olympic Games, but 
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it should be a popular game thi s year 
wi th the Olympic Games in Seoul. 
Jeopard.rand M'heel ofFortune give 
you a chance to compete on your fa­
vori te TV program and ma ybe even 
wake a few brain cells in the process. 

• Ad1•enture Creator (Spinnaker) 
• Think Quick! (The Learning Com­
pan y) • The Oregon Trail (M ECC) 
• Se1•en Cities ofGold (Electronic 
:\rts) • W here in the World (or USA 
or Europe) is Carmen Sandiego? 
(Brnderbund). No list would be 
complete wi thout ad venture 
games-especially during the sum­
mer. The fi ve games li sted are spe­
cia l because they offer something 
beyond pure. mindless escape. Ad­
rent11re Creator lets your children 
create adventure games of their own 
with up to 100 rooms, mazes, boo­

by-traps. creatures, and. of course. 
treasure. Think Quick!. Carmen 
Sandiego. and The Oregon Tra il 
sharpen children's critical-thinking 
skills, including problem-solving, 
spatial and visualization skills, ob­
servation and analysis, and common 
sense. Oregon Trail and Seven Cities 
ofGold are historical simulations 
which make social studies come 
alive and let children experience 
firs thand some of the problems con­
fro nting earl y settlers and explorers. 
Carmen Sandiego-in all her 
forms-teaches students geography 
and strengthens their reference and 
research skills while th ey track down 
a thiefin th e midst ofa crime spree. 

No Computer Couch 
Potatoes Allowed! 
These 30 summer fun programs will 
keep your children busy, enter­
tained, and mentally active. But 
what happens-and it's likely-if 
th e programs are too successful? 
What ifall yo ur kids wa nt to do is 
spend endless hours indoors by 
themselves. slumped overt.he com­
puter keyboard, blasting numbers, 
blazing trails across Oregon. and 

practicing the Olympic high jump? 
Why is yo ur child spending so 

much time at the computer? A big 
part of it is certainl y because com­
puters are fascinating tools and toys. 
But if your chi ld is there all the time. 
it may be because they have nothing 
better to do. Or at least they thin k 
they ha ve nothing better to do. 

There's no single answer to chil­
dren's boredom, but there is a single 
strategy. Organi za tio n. Children are 
notoriousl y " underorgan ized ." As 
long as their time is structured and 
their day mapped out. they're 
usuall y fi ne. It's good to organize 
chi ldren's time, but it's even better 
to help children learn how to plan 
and organize on their own. 

This is where the computer 
comes in . 

Make a Calendar 
The first warning sign of kids' sum­
mertime blahs is when the no velty 
of being out of school wears off This 
happens when summer vacation 
ceases to be a glorious liberation 
from school and suddenly becomes 
an endless succession of gray. fuzzy 
days with nothing to do and nothing 
to look forward to. 

Now's the time to sit down with 
your children and talk about the 
family's plans for the summer. Get 
out a ca lendar and mark the days 
that the famil y wi ll be traveling, go­
ing to special summer events, and 
doing family activities. 

You can turn your children 
loose on a program like Epyx's Cre­
ate a Calendar or Brnderbund's Prim 
Shop (wi th the Graphics Expander). 
Let your children create a personal­
ized calendar which maps out the 
family's summer plans. Your kids 
might start by creating a ca lendar for 
June and then make up new ones a t 
the beginning ofJul y and August. It 's 
easy to illustrate the calendars with 
special graphics and even color them 
with markers, paints. or crayons after 
the calendar is printed. 

The trick here is to share your 
family's plans with your children so 
they' re aware of the fun things that lie 
ahead and so they see themselves 
playing an active part in planning the 
fa mily's summer activi ties. 

Lists and Ideas 
One summer I decided to take a 
break from writing. so I grabbed my 
two children and drove them around 
the Olympic Peninsula in Washing­
ton State and then north to AJaska. 
We went backpacking, hiking, and 
camping. We had a ball. 

Before we left, I went to the store 
and bought each chi ld a spiral­



bound notebook. I asked them 
to use the notebook to plan out 
the details of our trip. Where should 
we go? What should we see? What 
camping supplies should we pring? 
What clothes should each person 
pack? What reading material? What 
stuffed animals? 

Both of my children spent hours 
thinking through details of the trip, 
visiting the drug store, the grocery 
store, the camping store, and imag­
ining things that we would need and 
activities we could do. Later, when 
we actually made the trip, we used 
many of their ideas. Their advance 
planning helped. Talking over their 
ideas, too, whetted everyone's appe­
tite for the trip and built up excite­
ment long before we left home. 

Your children can do some­
thing similar with your computer. 
They could use your word processor, 
spreadsheet, and database programs 
to help you plan your major summer 
excursions. 

On Their Own 
What happens when your kids get 
tired oflist making and planning? 
That's the time to get them thinking 
about summer activities and pro­
jects they might do by themselves. 

If you want to keep your sanity, 
it will come to this. Most families 
can spend only a small fraction of 
the summer traveling and doing fun 
and exciting things. There's still go­
ing to be that vast block of time 
when the kids are left to fend for 
themselves around the house. Bore­
dom quickly sets in, and the culprit 
is monotony-one day flowing end­
lessly into the next. 

Before your children become 
terminally bored, encourage them to 
sit down at the computer and draw 
up a list of personal projects they'd 
like to do during the summer. Now 
that they've helped plan the family's 
activities for the summer, they'll be 
familiar with the overall schedule. 

They' ll be much more realistic in 
making plans for their own 
activities. 

The key is for them to think up 
projects which they can do each day 
of the summer which help them 
structure their time-and gi ve them 
something fun to look forward to 
each day. 

Start with your children's cur­
rent interests. Do they like cars, 
horses, clothes astronomy, science, 
stamp collecting, building things? Sit 
down with your children and ex­
plore the nooks and crannies of their 
minds. What things fascinate them? 
What activities do they naturally do 
on their own? What are their grand 
dreams now that school is out? 

Summer Computer 
Projects 
Earlier, I listed 30 programs which 
help children do something specific 
with the computer. But the best pro­
grams are ones which you already 
have-word processors, spread­
sheets, and databases. These are gen­
eral-purpose organizing tools and 
can be used for almost any activity 
you and your children think up. 
These programs probably won't cost 
you anything because you already 
have them. (And if you don' t, you 
should seriously consider buying 
one of each; they' re indepensible 
tools for all kinds of computer 
chores.) Another plus is that your 
children can gain valuable practice 
with their spelling, writing, and 
math skills during the months when 
most kids' skills are getting rusty. 

General-purpose applications 
like word processors, spreadsheets, 

and databases also help connect the 
computer to real-world activities. 
Your children will use the computer, 
but only as a tool to help them 
accomplish something else. 

This is an important criterion 
parents should look for: Can your 
children combine the computer ac­
tivity with other noncomputer activ­
ities in their lives, or does the 
activity isolate the children and pull 
them away from other people and 
other acti vities? 

Here are some examples of tra­
ditional summertime activities 
which can be enhanced using a 
computer. 

Baseball Card Collection 
You can help your children set up a 
baseball database. They can enter all 
their new cards on the database. The 
database can print out reports ofall 
players by team, by batting average, 
by value of the card, and so on. The 
database is a perfect tool for keeping 
track of a player's personal statistics. 

With a word processor and your 
local reference librarian, your chil­
dren can write fan letters to their 
major league heroes. And with a pro­
gram like Brnderbund's Print Shop, 
your children can print out banners 
and fl yers for their own fan club or 
create a personalized baseball-style 
letterhead. 

Weather Station 
Weather is great. Unless you live in 
Key West or Death Valley the 
weather is different every day. Your 
children can use the computer to 
track the weather and even make 
predictions. Your local hobby store 
should have a weather kit for sale, 
but you can start out simpler by send­
ing your child outdoors as a weather 
observer, armed with an empty can 
(to measure rainfall), a thermometer, 
and a book on clouds. They can 
keep a weather journal on the 
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But, face it , you probably brought 
along some work that needed 
doing, and you 're hoping to 
squeeze it in while you 're on 
your trip. 

With your computer, 
you can do that work at 
odd moments, maybe 
early in the morning 
before your family gets 
up or in the evenings 
after things have settled 
down. It's also a great 

distraction on those �~ �~ �~�~�;�;�;�!�~�~�r�~afternoons when _ 
you 've gotten - -­
too much morn­
ing sun and you 'd 
do better to stay 
indoors. 

If you have a modem, even better. 
Now you can wire your memos, reports, 
and analyses into the office computer 
via the telephone. 

Tracking Trip Costs. In the movie 
European Vacation, Chevy Chase and 
his family ran out of money in the middle 
of their sightseeing tour across the 
Continent. That's easy to do. 

A computer can be very handy 
here. If you regularly enter your major 
expenses. you can keep close tabs on 
things and budget better each day. 
Maybe you 'll even get home with a few 
dollars in your pocket. 

Vacation Videos. After you get 
back from vacation, you and your chil­

dren can edit your vacation videotapes 
and add colorful titles and credits using 
the graphics programs on your com­
puter. To create a video title, just draw it 
on the computer screen and then dis­
connect the cable from the back of your 
monitor and plug it into the VIDEO IN 
jack on the back of your VCR. When 
you press Record on the VCR , you 're 
capturing the image from the computer 
screen onto your videotape. 

If you 're not a video butt, use the 
computer to dress up your scrapbook 
snapshots. Using a popular print pro­
gram like Print Shop, your children can 
create titles which they can cut out and 
paste to the pages of your scrapbook. 

Finally. The day for your family 's vaca­
tion has arrived. You've packed up the 
suitcases, watered the plants, and put 
the dog in the kennel. You think you're 
ready to go. But haven't you forgotten 
something? 

You forgot to pack the computer. 
This may sound like the last thing you 
want to take with you, but there are 
compelling reasons to bring the com­
puter along. Here are a few. 

Motel Nights. Nothing can be more 
painful than being stuck in a tiny motel 
room with hyperactive children, a sullen 
spouse, and an illegal pet. This, unfortu­
nately. is the fate of many summer trav­
elers. The computer can rescue you and 
your family from this. Since you're stuck 
together anyway, this is a good time for 
working on computer projects together. 
Maybe you've been wanting to teach 
your daughter how to use the word 
processor or your son how to program 
in BASIC. Now's as good a time as any. 

Travel Diary. Another thing you can 
do each night on a trip is keep a travel 
diary using your family's word proces­
sor. Your kids can each have their own 
computer disk to store their diary files. 
They can make a diary entry every eve­
ning after the day's activities. Who 
knows? The diaries may be useful for 
those what-I-did-this-summer com­
positions once school begins in the fall . 

Squeeze in Some Work. You're on 
vacation and trying to put as many miles 
between you and your office as possible. 

word processor, build a weather data­
base, and create charts and graphs from 
weather statistics entered into a spread­
sheet. If this gets them excited, just 
have them consult the local newspaper 
for weather conditions around the na­
tion. Ifyou're lucky, they'll soon be 
tracking weather in such far-away lo­
cales as Falls Church, Grand Junction, 
and Baton Rouge. 

Wild Bug Safaris 
Ifyour family has a camera or a video 
camera, you can send your children off 
on wild bug safaris around the neigh­
borhood. Most of the new video cam­
eras have macro lenses which act as a 
video magnifying glass for intrepid 
young explorers who like to look at 
wildlife really close up. The advantage 
of using a camera is that your children 
are encouraged to leave the creatures 
outside (where they belong). When your 
kids track down a new bug, their job is 
to identify it using the family encyclo­
pedia or reference books at the local li­
brary. They can use the word processor 

to keep a journal of their explorations 
and a database program to record and 
organize their important discoveries. 
When they've inventoried the local in­
sect population, you might encourage 
them to branch out to other forms of 
wildlife , including birds, squirrels, or 
even neighborhood pets. 

Junior Sales Club 
Kids need money during the summer­
time, so they're always thinking up 
good business propositions. A com­
puter makes a perfect tool for your bud­
ding businessperson. My son Eric 
recently sold 35 boxes of popcorn to 
raise money for his local Cub Scout 
pack here in Lansing, Michigan. Eric's 
only eight, but in a single afternoon, I 
taught him how to use a simple spread­
sheet program and how to " keep his 
books" on the computer. For a week, 
Eric sat down at the computer every 
day after school and tallied his popcorn 
sales, checked the accounts with his 
shoe box full of money, and tracked the 
customers who still hadn't paid. 

Clubhouse Decorations 
Almost every kid creates a clubhouse 
sometime. The clubhouse might be a 
bunch of boards in a tree, a bedroom 
rigged up with ropes and overturned 
chairs, or a maze of boxes in the base­
ment. Kids love to decorate their club­
houses. This is a good time to suggest 
using the computer to create signs and 
banners for their clubhouse and mem­
bership cards for the club's members. 

The key to success with all these 
activities is simple: Build from your 
child's current interests, wait until the 
time is ripe, and use software you al­
ready have around the house. This 
saves you time (you're already familiar 
with your software) and money (you 
don't have to buy a new program). And 
your child gets to do what he or she al­
ready wanted to do-only better! El 

Fred D'lgnazio is the author of numerous books 
and a popular speaker on educational computing 
issues. He has two children, lots of summer soft­
ware. and a dread of unfilled summer days. 
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Laptop �
Lingo �
Computers carry extra bag­
gage-jargon that's difficult to 
understand for the uninitiated. 
And laptops, a particular sub­
culture of computers, has its 
own lingo. Here are enough 
explanations of computer- and 
laptop-specific terms to at 
least get you through this arti­
cle, maybe enough to get you 
past the laptop salesperson. 

Backlit Since LCD screens 
depend on reflective light, add­
ing a small built-in light makes 
text and graphics much easier 
to see in low-light conditions. 

BPS. Bits per second is the 
speed at which information is 
transferred from one computer 
to another, usually when con­
nected via modem. Divide the 
bps rate by 10, and you have a 
rough character per second 
(cps) transfer rate. At 300 bps, 
for instance, approximately 30 
characters are transmitted 
every second. 

K. Stands for Kilobyte, which is 
1024 bytes of data. (A single 
text character, for instance, 
takes up one byte in a com­
puter file.) It is used in this arti­
cle to show how much memory 
(RAM) a particular computer 
may have. 

Laptop . Computers which 
weigh less than 20 pounds. 
have a flat-screen display, and 
include internal batteries 
(whether rechargeable or not) 
fall into the laptop category. 
Within this definition are 
numerous variations, as this 
article attests. 

LCD. Liquid Crystal Display, 
the dominant display in lap­
tops, uses electrically charged 
crystals to form characters and 
graphics. Attractive to laptop 
computer manufacturers be­
cause of their low power con­
sumption, LCD screens are 
also used in such consumer 
products as digital watches. 

Microfloppy. The hard-shelled 
31/2-inch disks which are used 
in virtually all disk-equipped 
laptops. The other standard 
drive size, commonly used in 
desktop computers, is the 51/4­
inch floppy. 

Microprocessor. The brain of 
a computer, this single chip 
processes the information it re­
ceives from programs in RAM 
and ROM. 1> 
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Tandy 102 
The Tandy 102 is a rugged, compact machine 
that gets top marks for its portability. The sys­
tem weighs only three pounds, is about the size 
of a magazine, and is an inch-and-a-half thick, 
making it easy to stow in a backpack or 
briefcase. 

The screen is a fixed LCD panel that 
shows 40 characters on each of its 8 lines. 
While the display is not a s11per1wis1 or a backlit 
LCD [portable and computer jargon have been 
italicized for easy reference-see the sidebar 
"Laptop Lingo"), the large size of the charac­
ters and the ability to adjust the screen contrast 
yields very good legibility. 

The 56 full-size keys of the keyboard are 
laid out in standard typewriter format. There 
are also programmable function keys, an im­
bedded numeric keypad. and separate cursor 
movement controls. The keys are adequately 
spaced and have a good feel , but rapid typing 
on the l 02 produces a noticeable clatter. 

Unlike most other laptops, an internal 301) 
bps modem is a standard feature of the Model 
l 02. Connection ports for a printer, bar-code 
reader, and serial devices are also provided. 

The Model l 02's maximum memory of 
32K of RAM may seem small in comparison to 
the 640K MS-DOS laptops, but the five pro­
grams built into the system squeeze a lot of util­
ity into a small package. The ROM-based text 
editor, BASIC programming language, address 
book, appointment scheduler, and teleco11111111­
nications programs are enough for many users. 

While on the go, files are normally stored 
in the 102's memory and may be moved to an 
optional external disk to a cassette drive. or to 
another computer via the I 02's modem or seri­
al port. Four AA-size alkaline batteries provi de 
power for up to 20 hours of operation, and an 
internal nicad battery preserves the contents of 
memory for up to 30 days. An AC adapter 
($5.95) is also available. 

The Model l 02 is completely compatible 
with its popular forebear, the Tandy Model 
100. An extremely wide selection of hardware 
accessories and public domain and commercial 
programs are available. 

Although it is not MS-DOS compatible, 
the l 02 is an affordable, lightweight system ca­
pable of doing a yeoman's service. Good third­
party support and convenient service through 
local Radio Shack stores continues to make the 
Tandy l 02 (and Model l 00) a familiar sight in 
press boxes and college classrooms. 

Datavue Spark 
The Datavue Spark is an intelligently designed 
IBM PC-compatible laptop. One of the most 
desirable aspects of the Spark is that the variety 
of system configurations offered by Datavue ef­
fecti vely lets you "roll your own" laptop. 

The Spark's numeric processing power is a 
little over twice as fast as the original IBM PC. 
A $995 stripped down Spark comes equipped 
with one 3112-inch microfloppy disk drive and 
384K of memory. When fitted with an optional 
rechargeable battery, a one-dri ve system weighs 
a shade over ten pounds and will run for over 
three hours on a charge. 

The standard supertwist LCD display is 
very good, with unusually high contrast. At ex­
tra cost, you can get an excellent backlit LCD 
screen second only to the much admired screen 
of Zenith's latest laptops. 

All Sparks come equipped with parallel 
and serial ports as well as ports for an external 
RGB or composite monitor, and an optional 
external 51/4-inch disk drive. System memory 
may be expanded to a full 640K by opting for a 
256K expansion card. Room is also provided 
for a second disk dri ve and an internal 
300/ 1200 bps modem. 

The 77-key keyboard features an embed­
ded numeric keypad and ten function keys 
spread across the top. The Spark's keyboard 
feels good, but it's set a ljttle too far back from 
the front edge of the system. 

The Spark has a number ofconvenient fea­
tures not found on other machines. Built-in 
ROM-based utiliti es let you toggle the micro­
processor speed set the backlit display to shut 
off after a specified time, and do a wide variety 
of other things. 

But unlike most other laptops. there are no 
spring-loaded dust flaps shielding the disk drive 
slots when they' re empty. Although the built-in 
handle is convenient, it feels less than secure. 
And while the Spark's overall construction is 
sturdy enough, its appearance and fit are not up 
to the standards ofcompeting systems. 

These flaws, however, are easy to overlook 
when weighed against the Spark's overall versa­
tilit y. cost, and ease of use. By letting you graft 
a wide variety of options onto a solid base sys­
tem, Datavue helps you find a laptop that fits 
both your needs and your pocketbook. 1> 



Laptop Etiquette 
Powering up a laptop requires a bit more thought 
than a desktop computer. The problem lies not in 
how to turn it on, of course, but in how to decide 
where, and when, it's appropriate to use your 
laptop. Here are ten places, for instance, when 
popping the top of your laptop may not be the 
best idea. 
1. At the dinner table. It's hard enough to get 
the entire family together these days, much less 
with someone clicking away behind a pile of 
mash potatoes and meatloaf. Eating and com­
puters don't mix very well anyway. Crumbs, gra­
vy, soup, and wine aren't appreciated by most 
keyboards and circuits. 

2. In church. Tapping toes in rhythm to the cur­
rent psalm may be trendy, but it doesn't mean 
keyboard clacking can substitute. Look at it this 
way: Be thankful there are a few places where 
you can 't take your computer-and your work­
with you. 
3. On the airplane next to someone who's 
never seen a laptop. You won't get any work 
done, honest. Before you see the A> appear, 
you 'll be answering questions like "What's 
that?" or "Are you sure that won't make the 
plane crash?" Corollaries include never using a 
laptop during in-flight movies (you'll lose your 
eyesight trying to see the screen in the dim light) 
and never using a laptop next to an in-flight 
drunk (you don't want a spilled drink-or 
worse-in your keyboard, do you?). 
4. While you drive. Pay no attention to those 
people who dial cellular phones from their mov­
ing automobile. Dialing a phone is child 's play 
compared to typing on your laptop. Whatever 

Toshiba I 000 
Weighing in at a mere 6.2 pounds and able to 
leap into any standard briefcase with ease. the 
Toshiba IOOO is the undisputed featherweigh t 
champ of MS-DOS laptops. It's also relatively 
inexpensive ($1 , 199), but it lacks some of the 
muscle of more expensi ve heavy hitters. 

The IOOO's non-backli t supertw1st LCD 
screen has adequate contrast. but it's ex tremely 
difficult to read under less-than-optimal light­
ing conditions. With 24 lines stuffed into a 
three-inch tall screen, the display can some­
times look crowded. 

Processing power is exactly the sam e as a 
standard IBM PC, which places the IOOO at the 
low end of the MS-DOS compatible laptop 
spectrum. The rechargeable battery provides al­
most three hours of operation between charges. 
The 82-key keyboard has an ex trem ely low pro­
file but is surprisingly comfortable and well­
suited for touch typists. 

The IOOO comes equipped with 5 I 2K of 
RAM and a single 31h -inch disk drive. Connec­
tors on the computer's rear panel allow the 
IOOO to operate an external RGB monitor, par­
allel printer, and various serial devices. There's 
no provision for a second internal dri ve. That 
limitation is mitigated by MS-DOS being built 
into the system's ROM and the availability of 
an expansion card that lets you use the IOOO as 
a diskless computer. 

information you 're entering or retrieving, let it 
wait. Ignore this rule when you 're stuck in grid­
lock or driving across Wyoming. 
5. At the movies, unless it's a drive-in or it 
stars Robbie Benson. Enough said. 
6. Actually on the beach. Someone may have 
told you to buy a laptop so you could write that 
great novel while on vacation. but they didn't 
mean to take it down to the water's edge. Sand 
has a habit of getting in places other than your 
teeth and bathing suit. And just because the 
computer's chips are made of sand doesn't 
mean they yearn for their birthplace. 

7. In the tub. Electricity loves water. Really. 
Makes it go fast and hot. The only time you 
should take a bath with your laptop is when you 
pay for it. 

8. At a Macintosh user group's meeting. For 
the present, there are no economical Macintosh 
laptops. Mac owners, some who think their ma­
chine is the best thing since sliced silicon, don't 
like to be reminded. This rule gets repealed as 
soon as a Macintosh laptop costs less than 
$2,500. 
9. In a classroom (to play something like Star­
fllght) . Your instructor will know you're not sim­
ply taking notes when, after blowing that alien 
spaceship to smithereens, you jump up and 
shout "Yee-hahh!" 
10. On the subway late at night. There 's a bet­
ter way to do what you 're doing. Just put a big 
sign on your forehead that says. "Yuppie Victim 
Here. " 

- Gregg Keizer 

The optional ($549) m emory expansion 
card prov ides an additional 768K of LIM (Lo­
tus/ Intel/Microsoft standard) expanded memo­
ry. Of the 768K 128K may be used to fill �o�~�t� 
the IOOO's m ain memory to 640K, and the oal­
ance may be dedicated as a nonvolatile ram­
disk. An optional 300/ 1200 bps internal 
modem is also available. 

The Toshiba IOOO floats like a butterfly 
and stings like a standard IBM PC. It's a won­
derful example of clever engineering, and it's 
the machine ofchoice for those who demand 
maximum portability in a PC-compatible lap­
top and who can live with the inconveniences 
dictated by that design. t> 

Modem. A device which con­
verts digital signals from a 
computer to the analog signals 
the phone system can under­
stand (and vice versa). Neces­
sary for computer tele­
communications. 

MS-DOS. Microsoft's Disk Op­
erating System (or the varia­
tions termed PC-DOS) has 
been the standard since the 
IBM PC was introduced. MS­
DOS provides the interface be­
tween the computer's 
hardware and its software, al­
lowing you to store information 
on disks and carry out file and 
disk maintenance tasks. 

Nicad. Nickel-cadium batteries 
can take repeated recharging 
and still deliver power. Their 
relatively heavy weight is one 
of the factors against ultra-light 
laptops. 

Nonvolatile. Though not per­
manent, nonvolatile memory 
retains its information attar the 
main computer power is turned 
off. 

Ports. Connectors, usually on 
the back of a computer, used 
to link the machine to such de­
vices as printers, disk drives, 
monitors, and modems. 

RAM. Random Access Memory 
is the part of a computer's 
memory that's used to tempo­
rarily store programs and data 
files. When the power is turned 
off, information in RAM vanishes. 

Ramdisk. A part of RAM that's 
designated as a "disk drive." 
Since the "drive" is completely 
electronic, with no moving 
parts, retrieving programs and 
data (or storing them) is ex­
tremely fast. 

RGB. Color monitor which 
mixes red, green, and blue to 
create a multitude of other col­
ors. It's the standard type of 
color monitor in the IBM PC 
and compatible 'NOrld. 

ROM. Read-Only Memory, as 
opposed to RAM, is perma­
nent. Information stored in 
ROM (usually programs neces­
sary to running the computer 
system) remains coherent 
when the power is turned off. 

Supertwist. A method, used in 
manufacturing, of improving 
the legibility of LCD displays. 

Telecommunications. The 
process of tranmitting infor­
mation, via computer, from one 
location to another using a mo­
dem and the phone lines. 
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