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Up Periscope!, the new state of the
art in submarine simulation! Blow-
ing the competition out of the water
with superior combat strategy and
tactics courtesy of Captain John
Patten, USN (Ret.). With true
animated 3D graphics courtesy of

SubLOGIC. Up Periscope!,

generations ahead of the pack!

-$29.95-
Better Engineering at a Better

Feature

(IBM versions) Up Periscope! Slient Service GATO Sub Battle

Suggested

Retail Price $29.95 $34.95 $39.95 $39.95

Real 3-D

Graphics Yes No No No

Split-Screen

Views Yes No No No

Torpedo Authentic 5-line text No 2-line text

Data WWII'TDC display only display only

Computer display

Size of All US. Section of Tiny, Sections of

“World™ operating Pacific, imaginary Atlantic and
areas in not all of patrol area. Pacific Oceans,
Atlantic and Japan! partial details
Pacific, fully only.
detailed.

Time-Date

Selection

Capability Yes No No No

Zoom Map or Map view No Map or

Feature ship view only Ship view

Save Feature Yes No No Yes
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ThunderChopper

And don't forget Thunder-
Chopper! For true helicopter ac-
tion and realism, nothing else
even comes close. Thunder-
Chopper incorporates the most
advanced graphics, flight
systems, and game-playing
factors to provide a sensational
balance of strategy and fun.
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© 1987 ActionSoft Corporation

3D graphics and special effects courtesy SubLOGIC Corp.
Commodore 64 and Commodore 128 are registered trade-
marks of Commodore Elgctronics Ltd.

Appla is a registered trademark of Apple Computer, Inc.IBM
is a registered trademark of International Business

. Machines Corp.

Silent Service is a trademark of Microprose Software, Inc.
GATO is a trademark of Spactrum Holobyte, a division of
Sphere, Inc.

Sub Battle Simulator is a trademark of Epyx, Inc.

See Your Dealer

Or write or call for more information.
Up Periscope! and Thunder-
Chopper are available on disk for
the Commodore 64/128, Apple I,
and IBM PC line of personal
computers for the suggested retail
price of $29.95. For direct orders
please specify which computer ver-
sion you want. Include $2.00 for
shipping (outside U.S. $6.25) and
specify UPS or first class mail
delivery. Visa, MasterCard,
American Express, and Diners Club
charges accepted.

*GENERATIONS AHEAD IN STRATEGY/ACTION SOFTWARE"

201 WEST SPRINGFIELD AVENUE, SUITE 711
CHAMPAIGN, IL 61820 (217) 396-8388




No matter what kind of game you're in the
mood for, you'll find that if it’s in a box marked
FIREBIRD, it’s really hot!

Firebird offers the excitement of a whole
range of challenges — Adventures and Strategies
for long rainy weekends, Arcade games for
exhilarating evenings, Simulations when you
need to get away from it all, Productivity software
when you're feeling — well, productive.

Look for the Firebird — it stands for top-
quality software in virtually every category.

Adventures
Ablaze

The world has been
waiting for a sequel to
the highly-acclaimed
PAWN, with its
stunning graphicsand =~ ™
revolutionary text-handling
system. Here at last is GUILD OF

THIEVES, an extraordinary Adventure like no
other! Look for the Firebird logo on other
addictive Adventures, too — like the stunning
GOLDEN PATH, or the magical illusion of
KNIGHT ORC with its superb graphics.

Four-Alarm Arcade Action

When it comes to fast-paced Arcade games,
nothing beats Firebird's STARGLIDER, a
breathtaking combat flight simulation with
incredibly rapid 3D vector effects.

Or try ELITE, a game so
different it defies

Sizzling Strategies
If you're in the mood for Strategy, and have
exceptional concentration and near-perfect

hand/eye coordination, you'll love the challenge

of SENTRY with its more than 10,000 full-color
landscapes and four-way scrolling. More
Strategies from Firebird: the revolutionary
UNIVERSAL MILITARY SIMULATOR* and
TRACKER, games that introduce totally new
concepts in tactical warfare.

Power for
Productivity

Firebird even offers
economical, professional-
quality Productivity
software! ADVANCED ART
STUDIO is a compre-
hensive art package with

THE ADVANRCED OCP ART STUDIO

powerful graphics routines, while our MUSIC
SYSTEM in both concise and advanced versions,
brings new stimulation to music lovers. This is
Firebird — the best in interactive software of
every description. We'll prove to you that you
don't have to keep switching brands to satisfy
your obsession for challenge!

CREDIT CARD HOTLINE

(201) 444-5700
K
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“The First Full Line In Software”

Firebird Licensees, Inc.
PO. Box 49, Ramsey, NJ 07446
(201) 444-5700

Firebird software for [BM-compatible systems, Amiga, C64, Atari
5208T, Macntosh, and Apple I, is available from $24.95 t0 $59.95.

Firebird, and the Firebird logo are registered trademarks of Firebird Licensees, Inc.
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Editor’s Notes

Arthur C. Clarke once paraphrased
the great scientist ]. B. 5. Haldane,
pointing out that the future will not
only be stranger than we imagine, it
will also be stranger than we can
imagine,

Fueling that strangeness will
be the emergence of new and unex-
pected technologies. The story of
this century—and particularly of
the last three decades—is one of
.technology and the ways in which
it changes our lives.

And the rate of technological
change continues to accelerate. This
speedup is nowhere more obvious
than in microcomputers.

Clarke’s hypothesis has often
been confirmed, both in and out-
side our industry. Certainly any
number of futurists foresaw a re-
sounding impact of computers on
society. Few, however, foresaw the
delivery of mainframe power to
every desktop for a few thousand
dollars. Yet that is exactly what is
happening at the moment. Over the
next few years, the power and im-
portance of the micro will continue
to increase, augmented by the emer-
gence of additional technologies,
some of them not yet imagined.

Others are closer to becoming
reality. This month, we look at six
new technologies that are either
based on or directly impinge upon
the microcomputer. The six tech-
nologies we chose as topics for our
article—superconductors, hyper-
text, flat screens, parallel/neural
processing, microminiaturization,
and optical storage—stand at vari-
ous stages of readiness for making
an impact upon our lives. There are
hypertext processors and flat
screens already on the market, for
example. On the other hand, super-
conductors—long-time laboratory
curiosities—have moved closer to
the laboratory door lately, but they
remain the focus more of experi-
mentation and development than

marketing.

Marketing will come, though,
once the technology proves itself.
Among the many lessons learned
over the past decade is an impor-
tant one about the business and
consumer markets’ hunger for in-
creased power and capability.
Where a decade ago microcomput-
ers were a novelty, they are now
ubiquitous. Each new generation of
computers is embraced with enthu-
siasm, as developers and users alike
continue to find new applications
for new technology. We are confi-
dent that, as the technologies dis-
cussed in our article mature, they
will be put to work.

Nor are these the only exciting
technologies on the horizon. Far
from it, in fact. In the past few
weeks alone, we have seen news
stories announcing breakthroughs
in magnetic storage capacity, tele-
communications, and computation-

- al speed.

And then there are those still-
new advances that are already ex-
erting a large impact on business,
educational, and home computing.
Intel’s superfast 80386 chip, virtu-
ally unheard of a couple of years
ago, is now the driving force

‘powering the next generation of

MS-DOS machines. It was only
four years ago that Apple intro-
duced the 128K Macintosh and a
year earlier that Commodore intro-
duced the 64. Today, the Macintosh
I and the multitasking Amiga are
making headlines. In the same peri-
od of time, Atari has moved from
being known primarily as the man-
ufacturer of a leading videogame
system to marketing its ST and
Mega ST.

One result of all the advances
is the looming end to machine-
specific concerns. When you have a
mainframe on your desktop, you
can do just about anything with it
that you want. Already, intercon-

nectivity is a major industry issue.
Some software publishers are in-
sisting that data files generated
with their software be usable on
any system running that software.
It is increasingly possible for Apple,
IBM, Commodore, and Atari users
to communicate with one another.
The next generation of computers—
bringing more new technology—
will doubtless present us with solu-
tions to the remaining connectivity
questions. And beyond that lies the
next generation.

Clarke and others have made
the point that any sufficiently ad-
vanced technology is indistinguish-
able from magic. There’s nothing
magical about computers; they rest
upon a body of technology and
hard work accumulated over the
course of the century. Still, judging
by the rate at which computer tech-
nology is advancing, we're in for a
magical ride over the next few
years, with the microcomputer
serving as our flying carpet.

Bl s

Keith Ferrell
Features Editor
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PC GAMES, THAT TAKE YOU HIGHER!

Strategy games
for your IBM® PC and
100% compatibles.

(Color graphics capability required.)

“The First Name in Strategy Games”
microcomputer games DIVISION
The Avalon Hill Game Company Available at leading

e A MONARCH AVALON. INC. COMPANY computer and game stores everywhere
fimveer| 4517 Harford Road % Baltimore, MD 21214 ...or call TOLL FREE 1-800-638-9292 for ordering information.
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Here it is. You won't find software that's easier to use:

* Requires no accounting knowledge

* Completely menu-driven with on-line help

* 93-page fully indexed tutorial manual (on disk)

A Proven Track Record. Hard to believe the $16 price? Don't
worry. MoneyCounts® has been marketed for three years and
is continually receiving rave reviews. There's no catch. Thisis a
fully functional system that compares with products selling for
S99 and more.

Same-Day Shipping. Order today and own MoneyCounts® for
only $16! Add $3 shipping and handling (outside North America
add §7). lowa residents please add 4% sales tax. Send check
or money order payable to Parsons Technology. VISA and
MasterCard orders welcome,

= M@NEV i

|
\e=—=z.74 COUNTS'|

Dept. COM
I 6925 Surrey Drive NE $16 + $3 Shipping I
| Cedar Rapids, IA 52402

| MoneyCounts* requires IBM or compatible computer |
| with two disk drives (or @ hard disk drive), 192k or more |
memory, DOS 2.0 or later and printer.

I
| Name: |
l Address: I
I City/StatelZip: |

I
I
I

| Phone:
I Check ___ Money Order __ VISA___ MasterCard ___
| Card # Exp. Date




Readers Feedback

The Editors and Readers of COMPUTE!

If you have any questions, comments, or
suggestions you would like to see ad-
dressed in this column, write to “Readers’
Feedback,” COMPUTE!, P.O. Box 5406,
Greensboro, NC 27403. Due to the volume
of mail we receive, we regret that we
cannot provide personal answers to tech-
nical questions.

IBM Compatibility

What are the differences between IBM-
compatible computers and MS-DOS
computers? Can compatibles run the
same software as IBM computers?

Hollie Vizier

Today most computers running MS-DOS
are completely IBM-compatible. IBM PCs
use an operating system called PC-DOS,
and compatibles run MS-DOS. Both oper-
ating systems were written by Microsoft
and function almost identically, from the
user’s point of view. The problem arises
because computers that are not compatible
with the IBM PC can run MS-DOS, too.

When the first MS-DOS machines
appeared, some had problems with com-
patibility. These early machines ran MS-
DOS, but they would not run all of the
PC'’s software. During this period, all PC
compatibles ran MS-DOS, but not all ma-
chines running MS-DOS were compatible
with the PC.

Now, almost all MS-DOS machines
are “true compatibles,” meaning they can
run all PC software without problems.
Still, it's best to verify that an MS-DOS
computer is compatible before you buy—
especially if you are buying a used com-
puter or an older model.

What Is DOS?
[ own an Atari 800XL, and I have two
questions, First, since I can load DOS
both with and without BASIC, is DOS a
machine language program? Second, is
there a way to print machine language
programs to a printer?

Mark Williams

In answer to your first question, yes, DOS
is written in machine language. DOS
(Disk Operating System) is an extension of
the operating system that's responsible for
handling file-oriented disk access. A short

program in the ROM operating system
attempts to boot a disk when you turn on
your computer. If the disk in the drive is a
DOS disk, the file called DOS.SYS is load-
ed into RAM. When you type DOS from
BASIC, another part of DOS is loaded, the
DUP.SYS file. This is the “DOS menu"
program.

In answer to your second question,
there are several ways to print machine
language programs. If you have a disas-
sembler, you can use it to print out recon-
structed assembly language source code.
Some disassemblers can't write to the
printer, but can save the source to a disk
file. If this is the case, you can print the
file out from within a text editor or use the
DOS Copy File option to copy from the
disk file to the printer.

To print out the machine language
program as numbers (not as assembly
code) you can use this small program:

S PRINT "This program pri
nts a binary file as d
ecimal numbers."

1¢ OPEN #1,4,9,"D:TEST.OB

J":REM TEST.O0BJ is the
name of the machine 1
anguage file.

2¢ OPEN #2,8,9,"P:"

3¢ FOR I=1 TO &:GET #1,A:

NEXT I:REM Discard hea
der info.

49 LINELENGTH=8:REM Eight

numbers per line.
S@ TRAP 19009
69 COUNTER=1
79 GET #1,A:PRINT #2;A;:1I
F COUNTER<>LINELENGTH
THEN PRINT #2;",";

8@ COUNTER=COUNTER+1:IF C
OUNTER>LINELENGTH THEN
PRINT #2:COUNTER=1

¢ GOTO 79

1008 PRINT #2; "END OF FIL

E":END

Time For The ST
I read “‘Time for BASIC” in the Febru-
ary 1987 “Readers’ Feedback.” It talked
about timer functions for different
BASICs of different computers, and it
said that Atari ST BASIC didn’t have
any. [ know that the ST has an internal
clock, and I was wondering if there was
a way to access it from BASIC,
Robert Fletcher

Four bytes starting at location 1210 con-
tain the number of system clock ticks

(which occur at a rate of 200 per second)
since the system was booted. ST BASIC
can access this location by using the PEEK
function to return a four-byte integer. The
program below examines this location and
prints the number of seconds elapsed. ST
BASIC doesn't fully support double preci-
sion numbers, so some accuracy will be
lost as the number grows larger.

10 DEFSEG=0:DEFDBL I

20 I=1210

30 PRINT USING “########E#H"
;PEEK(I)/200

Super Text
I am desperately seeking a way to pur-
chase a word processor that [ saw ad-
vertised in one of your older issues. It's
called Super Text and was published by
Muse Software. Is Muse still in opera-
tion? If they are, is it possible to pur-
chase Super Text by mail?

Michael Debyah

You're in luck. Muse Software has
changed hands and has moved, but they
still sell Super Text (versions for the 64,
Atari 400/800/1200XL, Apple 11+, Ile,
Il¢, and IBM PC and compatibles). It can
be purchased by mail for $25 plus $2
shipping and handling. Order from Muse
Software, 5 West Ridgeville Blvd., Mount
Airy, MD 21771.

INPUT Problems

[ am writing a utility program for my 64
that uses the INPUT statement to get
and store a filename into a string vari-
able. The problem occurs if the user
types a comma or a colon. The program
responds with an EXTRA IGNORED
error message.

Is there some way to alter the IN-
PUT statement so the user can type in
commas and colons?

Matthew Bathke

The problem you mention is a common
one when wusing the INPUT statement
with strings. INPUT thinks commas and
other separators are telling it that the
variable has ended. If you type a double
quotation mark as the first character of the
input line, however, everything after the
quotation mark will be assigned to the
string variable.
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WITHUSONA
PROFESSIONAL

Some people really like work-
ing on their machines. And then
there are some who prefer to do
their tinkering under the hood. For
those of you who can’t wait to get
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
any kind of application you can
imagine.

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
applications that teach you the latest
programming tricks in seconds.
geoAssembler not only reads
directly from geoWrite files, but
contains enough Pseudo Ops to
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*Also available for 80 col. C128%.

LEVEL

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.

" Berkeley
Softworks

geoDebugger allows your pro-

gram to be tested in memory with
full symbolic disassembly, along

with line assembly for patching
code in memory. It also allows

. your code to be single-stepped or

top-stepped, with sub-routines fully
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
J/ overlay window, 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 lot
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 order call 1-800-443-0100 ext. 234
geoProgrammer $69.95

(California residents add 7% sales tax.)
$2.50 US/$5.50 Foreign for shipping and
handling. Allow si s for delivery.

of Commodore Eles

ommexdore C64 and C128 ctronics, Lid
Senames of Betbeley Softworks.

Commodore. C
GEUS, geoProgrammer and Berkeley S

GEOPROGRAMMER

The brightest minds are working at Berkeley.



It would show more consideration for
the user, however, to arrange things so he
or she doesn’t have to bother with starting
certain strings with a quotation mark.
Luckily, there's an easy way to do this—
simply put the quotation mark character
into the keyboard buffer yourself with two
POKE statements. Use a line like the fol-
lowing in your program:

100 POKE 198,1:POKE 631,34INPUT X$

The first POKE tells the 64 that there is
one character in its keyboard buffer, and
the next POKE puts a double quotation
mark there. With the quotation mark as
the first character in the buffer, the IN-
PUT statement doesn’t look for termina-
tors—like commas and colons—but views
the whole line as a string and assigns it all
to the variable X$.

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?

Larry Sandillo

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. |
had hoped that I could simply hook the
modems together, but I soon discovered
that no connection was being made.

Sonny Stephens

To transfer files between two microcom-
puters, you need to connect them with
what is called a null modem or null
modem cable. To understand what a null

modem does, just think about what hap-
pens when you talk to someone on the
telephone. You speak into the mouthpiece,
and the person at the other end of the line
hears your voice on the earpiece of their
phone. The phone’s circuitry has crossed
the send and receive lines. Otherwise,
your voice would come out of the other
phone’s mouthpiece—an unsatisfactory
arrangement.

A null modem simply crosses the
sending and receiving lines in an RS-232
connection between two computers. You
can buy null modem cables at most com-
puter stores at a price ranging from $15 to
$50 dollars. If you're the adventurous
type, you may want to make your own.

Atari owners will need an Atari 850
interface or equivalent. Commodore 64
and 128 users will need an RS-232 inter-
face that plugs into the user port. One
such interface, the Omnitronix 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 configuration is that it
turns the interface into a null modem, so
no additional hardware needs to be pur-
chased or made. For $49.95 plus shipping
and handling, you can order the interface
from Omnitronix, 760 Harrison St., Seattle,
WA 98109.

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

» 2 25-pin D submini connectors (part #
276-1547—male, or 276-1548—female)

* 2 25-pin D submini hoods (part # 276-1549)

* 6 feet 4-conductor cable (part # 278-365)

First, cut six short pieces of wire for
some jumper connections. Pins 4 and 5 on
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 solder them.

Next, push the 4-connector cable
ends through the hoods. On one connec-
tor, solder the black wire to pin 1, the
green wire to pin 2, the red to pin 3, and
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the yellow to pin 7.

On the other connector, solder the
black to pin 1, the red to pin 2, the green to
pin 3, and the yellow to pin 7. (If you'd
prefer, you can use any color with any pin
as long as pins 2 and 3 are crossed.)

Now attach the hoods with the
screws provided, and your null modem
cable is ready to go. Appropriate terminal
software for each computer is all you need
to transfer any file.

Two Generations
I'am a beginner computer user and am a
new subscriber to your magazine. I
have an Atari 800 with 48K RAM. I've
seen a lot of advertising for the Atari ST
models. What is the difference between
the older Ataris and the newer ones?
Charles E. Lemieux

The first generation of home computers,
the Apple II, Atari 800, and Commodore
64, were all built around the 6502 micro-
processor. These computers were designed
to be used with a standard television.
They use 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, but then they moved up to 5%-inch
disk drives for storage. Game, word pro-
cessor, and spreadsheet programs are pop-
ular with users of these machines. Many
people have found that these computers
can do everything they need to have a
computer do.

The most recent machines from Coni-
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 (the Mac II is the only Macin-
tosh that can display color). In general,
the new computers are faster, have better
graphics and sound, and are more useful
than the previous generation of home
computers. Of course, they are more ex-
pensive as well.

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
trouble accessing the file. What am I
doing wrong, and is there any way I can
correct my mistake?

Charles N. Tanton

Your problem has to do with shifted
spaces. Although they look exactly the
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Easy Working™ is a line of high quality, low cost personal productivity programs
designed for the person who wants to spend time doing useful work, not struggling
with complex computer commands and long manuals. Each Easy Working product is
carefully designed to work alone or in combination with other members of the Easy

On-screen menus provide “at-a-glance” summaries of the features of the program. The Writer, The Filer, and The Planner fully
When you select a feature from the menu bar, a menu drops down to show all of the integrate with each other.

available options. Every command available is displayed in the drop-down menu. You
will find that you will spend less time getting to know the program and more time on
your projects. And since each member of the Easy Working family uses the same
command structure, once you learn how to use one, you'll find a head start on learning
to use the other two. But don't be fooled. Easy doesn’t mean incomplete. Easy Working

products are full-featured. Available at fine software dealers or for
Easy Working™: The Writer™: orders only call:

Complete word processing features allow you to create your letters and reports and

arrange them to suit your needs, includes 100,000 word spelichecker. Editing

functions include insert, delete, cut, paste, and copy. 1 '800'826'0706

Easy Working ™: The Filer™: Others call: (617)494-1200

A multi-purpose program which simplifies the storage, selection, and reporting of
information. Maintain or create mailing lists, inventories, club memberships, and other

types of information.

Easy Working™: The Planner™:

The Planner provides you with all of the professional features of an electronic spread- Apple [T+, I, lic $9.95
sheet. Extensive mathematical operations easily create your spreadsheet for budgeting, Commodore 64/128 $9.95
tax calculation, expense reports, financial statements, and other applications. IBM/PCAT $9.95

SPIARER

Spinnaker Software, Corp., One Kendall Square, Cambridge, MA 02139



same, a normal space is CHR$(32), while a
shifted space is CHRS$(160). Most likely,
when you entered your filename the
SHIFT LOCK key was depressed.

Commodore DOS reserves 16 bytes
for each filename in a disk directory.
When a filename is less than 16 characters
in length, the remaining bytes are filled
with 160's—shifted spaces. So, when your
disk drive saw the shifted space following
FARC, it assumed that it had reached the
end of the filename and printed a closing
quoation mark.

To access your file, you must be sure
to enter the filename exactly as you did
when you created the file—shifted space
and all. Next time, simply avoid using
shifted spaces in filenames.

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 CLI commands are
copied there, I 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 CLI commands into

RAM, I just copy the ones | 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
Thanks for the tip.

Printer-Only Output For Apple
In the December issue of COMPUTE!,
Richard ]. Kuhn asked how to stop printer
output from also being sent to the screen.
There were several errors in the answer,
so we print the corrected answer in full:

Almost every printer interface for the
Apple uses the same command for turning
off video output. To issue this command,
you must first open the printer for output
with a PR#1. Next, print a CTRL-I
(CHRS(9) followed by the desired printer
interface command. In your case, you
want to send the three characters 80N,
telling the interface to print 80-column

text and to turn off video output. The
following program illustrates this tech-
nique by printing a familiar sentence to
the printer, and not to the screen.

10 PRINT

20 PRINT CHR$(4)"PR#1":REM OPEN
PRINTER AS OUTPUT DEVICE

30 PRINT CHRS$(9)“80N":REM 80-
COLUMN TEXT/NO VIDEO
OUTPUT

40 PRINT “THE QUICK BROWN FOX
JUMPED OVER THE LAZY DOG.”

50 PRINT CHRS$(4)"PR#0":REM RESET
40-COLUMN SCREEN AS OUTPUT
DEVICE

There are several standard printer
interface commands available to Apple
owners. All are preceded by the CTRL-I
command character. It is even possible to
send these commands directly from the
keyboard. For example, if you use a serial
printer, you can change your interface’s
baud rate to 9600 mode by typing the
following lines (press RETURN after each
line):

PR#1
CTRL-I 14B
PR#0

This changes your serial interface’s
output to 9600 baud, overriding whatever
baud rate the dip-switch settings may
specify. Of course, turning your comput-
er’s power off and on resets the interface
to its default condition. ©

Rev Up your IBM PC

with Turbo and COMPUTE! Books!

COMPUTE!'s Using Turbo BASIC
Ralph Roberts

$16.95
ISBN 0-87455-119-6

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 availoble 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 Pascal routines designed to work in concert with your programs and the
MS-DOS operating system. All routines are ready fo add to your programs.
Math functions, sound effects, string handling, screen formatting, printer and
disk drive functions, windows, and many other functions are easily plugged
right in to your application. Requires the IBM PC version of Turbo Pascal from
Borland. There is also a disk available for $12.95 that contains the routines in
the book. 1269BDSK.

COMPUTE! Publications,inc.&

A Caopital Cities/ABC, Inc. Company

To order COMPUTE! books, call toll-free 1-800-346-6767 (in NY 212-887-8525) or write COMPUTE! Books, Customer Service, P.O. Box 5038,
E.D.R. Station, New York, NY 10150. Customer Service hours are 10:00 a.m. to 12:30 p.m. and 1:30 p.m. to 3:00 p.m. Eastern Time, Monday
through Friday. Please add $2.00 per book shipping and handling. NC residents add 5 percent sales tox, and NY residents add 8.25 percent
sales tax. Please allow 4-6 weeks for delivery. COMPUTE! books are available outside the United States from subsidiaries of McGraw-Hill
International Book Company.




MANAGE YOUR MONEY
WHILE YOU STILL HAVE SOME

)
mmg .

H,

Managing Your Money" is the
most comprehensive, easy

to use, personal financial
software tool available today.
Its everything you'll ever
need, it's all you'll ever need,
to master your own personal
finances:

©* PERSONAL BUDGETING
® CHECK WRITING
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PLANNING
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“NOTHING BEATS MANAGING YOUR MONEY.”

PC Magazine, 1987
Software that makes your personal computer worth having.
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© 1987 « MECA « 355 RIVERSIDE AVENUE, WESTPORT, CT 06880
For 256K IBM PC, XT, AT, PCir, PS/2, TANDY 3000, 1200HD, 1000, APPLE lle (128K, Two Drives) lic, lIGS. Available in 3%:" and 5%" diskettes.



% New Technologies

IV That Will Change
Your Computer
And Your Lite

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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bmputers That See, Computers That Think

Electronic 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 churn 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-
mation 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. Dataflow 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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J 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

Vhat's hotter than the compact
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-L.
| Why the sudden flurry 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.
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CD ROM

The first 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,

aser Disc Technology: All The World On A Disc

IBM PC users can take advantage of
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-




IT’S NEW, COMPATIBLE, EXPANDABLE,
PORTABLE AND EVEN INCLUDES
COLOR GRAPHICS.

fs a unique, up-to-date reference series on computing unlike
any other. Its compatible with any micro, mini, mainframe or
supercomputer you use, own, or may buy in the future.

Ifs UNDERSTANDING COMPUTERS from Time-LiFe BOOKs.

A NEW AND BETTER WAY TO PRESENT COMPUTERS.

UNDERSTANDING COMPUTERS is designed, written and
llustrated 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
on an intensive, inside tour of a different aspect of computing in
plain English. Full-color graphics, including artwork
designed exclusively for this series, clarify every
concept. So you enhance your knowledge and
confidence, and go beyond the ABCs to the XYZs
_ of fopics like peripherals, programming
A languages, software and graphics.

For example, Computer Basics, your
first volume, explains why most computer
operations are based on only two
suided by complex decisions: True or False. And then goes
‘:!'“g;’ €1 03‘5’,51“”99” on fo cover such topics as chip design
etr-hunon genfleness. 0nd how logic gates work. Software

reveals how translators, utilities, i
nemory mapping and languages are used in a programmer's L
oolbox. Computer Images discusses the |
ecrets of creating spectacular graphics.

These volumes and others in the

Each volume is a big 94" x 11 8" hardcover
book with approximately 128 pages.
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series, give you an encyclopedic knowledge of computing.
Far more than you can get from any :
single source.

TAKE A 10-DAY LOOK
WITH NO OBLIGATION TO BUY.

Examine Computer Basics free for 10
days. If you keep it, pay only $1499
($1899in Canada), plus shipping and
handling. Every other month youll receive
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 card or coupon now.
© 1987 Time-Life Books. Richmond, VA
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! START HERE
| WITH COMPUTER BASICS.

| If card is missing, mail this coupon to:
TIME-LIFE BOOKS

Box C-32066, Richmond, VA 23261-2066
YES! Send me Computer Basics, as my introduction to
UNDERSTANDING COMPUTERS. | agree to the terms
outlined in this ad.
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Actual size at right.
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tion acceptable.

For example, suppose you
| write a BASIC program that’s 10K
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.

i CD-I
There’s a new standard that could
change entertainment and educa-
| tion: Compact Disc Interactive (CD-

1| I). 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

stop at a desk. The student here

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

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 itis 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-I/DVI 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

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

Coming Of Age

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.
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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 WI|| let you do all those
things that you and your family want to or have to do — homework, write
reports, even play games for a fraction of the cost of 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

BILASER 128

ﬁ.%”ééa?‘ééeﬁnbémav comruters,ne.  MAKING COMPUTERS AFFORDABLE

Apple, Apple lle and Apple lic are
registered trademarks of Apple Computer, Inc.




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
voltages, 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

oday, microcomputer chip design-
ers are reaching the physical limits
of a technology that began less than
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
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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.
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Explore the Great Lakes from Detroit to Buffalo with Scenery Disk # 11. Or navigate the wide open
expanses of the western United States with Scenery Disks # 1 through # 6. ‘

Scenery Disk # 11 features include new airborne hot-air balloons, sailplanes, and a multicolored ground
patterning system. Western U.S. Scenery Disks 1-6 provide enough airports, visual cues, and radio nav-
aids to support both VFR and IFR cross-country navigation.

SLOGIC

Corporation
713 Edgebrook Drive
Champaign IL 61820
(217) 359-8482 Telex: 206995

ORDER LINE: (800) 637-4983

(except in llinois)

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. Scenéry 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 lllinois, call (217) 359-8482.
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When you want to talk computers..

COMMODORE 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

Atari 1040

Color System

Includes: 1040ST, 1 mb RAM with 312"
drive built-in, 192K ROM with TOS, Basic,
ST language and color monitor.

*839

ATARI ST SOFTWARE
Access
Leaderboard Golf..........c.ccevvvenen 24.99
Activision
MUSIC SIUAI07 . ittt e e 29.99
Atari
BV Ord i e i W et et 16.95
Batteries Included
DegasiEliter i nn L o L 44,99
0SS
Personal Pascal.........................49.99
Timeworks
Wordwriten Sl = .. . 48.99
VIP
Professional (GEM).................. 144.00

Aegis Development

Animator/Images...........ccveuvveren. 89.99
Electronic Arts

Dellxe Vidept & i i 69.99
Gold Disk Software

Pagesetter w/Text Ed.................93.99
Micro lllusions

DynamiciCAR SR an Al s 349.00
Micro Systems Software

Scrbblet it e 69.99
Word Perfect Corp.

Word Perfectimemmnuil oo X 219.00

AMIGA SOFTWARE

Amiga 500 System
Includes: Amiga 500 CPU, 1 MB, 1080
RGB Monitor, Amiga DOS,

Mouse, Kaleidoscope Call
Commodore 128.........ccceveeeeees 259.00
Commodore 128D.........cccceeeeeet 529.00
Commodore 64C.........cccceeeeeees 179.00
64C, 1541C, 1802C Package....599.00
128, 1571, 2002 Package......... 759.00
128D, 2002 Package................ 829.00

HARD DRIVES

CMS

MacSIaclGo 0 rRa e e 599.00
Logic Array

PrO/ADP 208 e ivis st vasinaissani 699.00
Lo Down
Low Down 20
Mountain

20 MB Hard with SCSI
FLOPPY DRIVES
Ehman Engineering
800K External Floppy
MONITORS

Network Specialties
Stretch Screen 20 .................
Radius

Full Page Display
Sigma Designs
Laser View Display System.....
MEMORY BOARDS

Dove Computer
Mac Snap Plus 2
Mac Memory, Inc.

MaX RIUS s s Gecmesasssaninsed 319.00
SCANNERS
AST

Turbo Scan
SOFTWARE
Ashton-Tate
D:Base Mac
Microsoft
Word o s e 239.00

199.00

1399.00

1599.00

1999.00

MS/DOS SYSTEMS

AST Premium Computer............... Call
COMPAGs tatasissieisssarses from 1699.00
IBM-PS-2 Model 30..........cceeenene. Call
IBM-AT Enhanced..........cccccceee... Call
Leading Edge...................from 999.00
PC-TOO 512K AT/Compat from 999.00
NEC Multispeed Computer-..... 1499.00

TOSHIBA T-1000
Lap Top Computer

MULTIFUNCTION CARDS

*889

AST

Six Pak Plus PC/XT....ccvvevieeeens 129.00
Hercules

GolotBardia e 159.00
Graphics Card PIuS..........uuvenee 199.00
Fifth Generation

Logical Connection 256K.......... 299.00
Quadram

EGAProsyneat sl . 249.00
Video 7

VEGA EGA Adapter..........uue.. 169.00
Zuckerboard

Color Card w/Parallel.................. 89.99

MS/DOS SOFTWARE

Ashton-Tate

d:Baseilll4 = o s Gt 399.00
5th Generation
FastbhackiUtility..oovtesiiedininin 89.99
IMSI

Optimouse w/Dr. Halo................ 99.99
Lotus

LotUsi1=2:-3 . i st i siiivvea 329.00
MicroPro

Professional 4.0 w/GL Demo.....239.00
Microstuf

Grosstalk XVl s 0 89.99
P.F.S.

First Choice (Premium)............... 99.99
Word Perfect Corp.

Word Perfect 4.2..........ccccvveeees 209.00

o [. /"*

COMPUTER MAIL ORDER



....... When you want to talk price.

DRIVES
Atari
AA314 DS/DD Disk (ST).......... $199.00
AA354 SS/DD Disk (ST)............ 119.00

SHD204 20 Mb ST Hard Drive...569.00
Commodore

A a0 2 o 189.00
Amiga 1010:8Y2" 0 . 219.00
64 B e e e 179.00
T O e R ALY D e e s 239.00
1581 312" External.............c..... 229.00
Indus

GT Disk Drive Atari XL/XE ........ 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)......ceevererrerennnnen. 899.00

Amdek

Video 300 Amber Composite.....139.00
Commodore

Commodore 2002...........ccccvuene. 319.00
Amiga 1080 Hi-Res Color.......... 299.00
Commodore 1802........cccceevvunnes 199.00

Magnavox 8502

¥169

13" Composite

Magnavox

8505 RGB/Composite............... 199.00
8562 RGB/Composite............... 249.00
NEC

JC-1402P3A Multi-Sync................ Call
Princeton Graphics

MAX-12 12" Amber TTL............ 139.00
Taxan

Model 124 12" Amber............... 119.00
Thomson

4120 RGB/Composite............... 249.00
Zenith

ZVM 1220/1230 Composite.(ea.) 99.99

MONITORS

MODEMS
Anchor
Volksmodem 1200.............cve... $89.99
6480 C64/128 1200 Baud.......... 119.00

VM520 ST520/1040 1200 Baud.129.00
Atari

SX212(STHATI P ETIval Ne e 89.99
Best

1200 Baud External.................. 119.00
Commodore

Amiga 1680-1200 BPS.............. 169.00
CBM 1670 & C-128)....ccevvveeninnnnn 99.99
Everex

Evercom 1200 Baud Internal....... 99.99
Hayes

Smartmodem 300.....................139.99

Smartmodem 1200 External..... 289.00
Novation

Parrot 1200 saias o aansiiaana 89.99
Practical Peripherals

Telecom Package............cc...... 129.00
Supra

MPP-1064 AD/AACB4................ 69.99
2400AT 2400 Baud Atari........... 169.00

il ek i A

U.S. Robotics

1200 External
U.S. Robotics

$99Q9°

2400 Baud Internal..........cc.coun.. 189.00

DISKETTES

Maxell

MD1-M SS/DD 5Va" .....eeeeereeirann 8.49
MD2-DM DS/DD 5% " ...................9.49
MF1-DDM SS/DD 32" ............... 12.49
MF2-DDM DS/DD 32" .....ovuvnne.. 18.49
Sony

NMDID SSIBD 5)aY e ey 6.99
MD2D DS/DD 5Va".....covvvveeeeerinnns 7.99
MFD-1DD SS/DD 312" ............... 11.99
MFD-2DD DS/DD 32" .....cvven.... 16.99
Hewlett-Packard Calculators

28C Scientific Pro...........cc..o..... 199.99
18C Business Consultant.......... 139.95
12C Slim Financial .............vv..... 74.99

PRINTERS

Atari

1020 XL/XE Plotter........ccccevuues $31.99
XDM121 Letter Quality.............. 159.00
XMM801 XL/XE Dot Matrix....... 185.00
XMMB804ST Dot Matrix............. 179.00
Brother

M-1109 100 cps, 9 pin.......cceees 199.00
M-1409 180 cps, 9 pin......ccceceee. 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.

$499

Epson
LX-800 150 cps, 80-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

ThinKlet e s 379.00
NEC

Pinwriter 2200 24 Wire.............. 379.00
Pinwriter 660 24 Wire................ 459.00
Pinwriter 760 24 Wire................ 679.00
Okidata

Okimate 20 Color Printer.......... 129.00

ML-182 120 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-1091i 194 cps, 80-column....189.00
KX-P3131 22 cps Daisywheel....289.00
Star Micronics

NX-10 120 cps, 80-column........ 169.00
NX-10C 120 cps, C64 Interface.189.00
NX-15 120 cps, 132-column...... 319.00
Toshiba

P-321 SL 216 cps, 24-Pin.......... 539.00
P-351 11 300 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 handling. Larger shipments 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. Pennsylvania residents add 6% sales tax. All prices
are U.S.A. prices and are subject to 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 within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are
final and returned shipments are subject to a restocking fee.




The State Of The Art
One way to trace the progress made
in computer chip design is to look at
the advances made in the random
access memory, or RAM, of person-
al computers in the last few years.
RAM is measured in bytes,
| with one byte being roughly equiv-
alent to one character of text. Not
| long ago, 4K (4 kilobytes) com-
| prised the average memory for a
home computer. Soon after, 16K
became the standard. When the
| Commodore 64 came along, 64K
was the yardstick, and then the IBM
PC set 128K as a minimum.
Today, 512K is usually the
lower limit for a PC, and computers
| using the Motorola 68000 processor
are often considered underpowered
if they have less than one megabyte
(1024K) of memory. The recent
emergence of machines that can ad-
dress gigabytes (1024 megabytes) of
RAM makes 64K seem small indeed.
It might seem to the casual ob-
| server that memory and processing
| power would simply continue to
increase every year. Unfortunately,
| chip designers have encountered a
| brick wall of sorts—at least with
| traditional chip design. The prob-
| lem is easy to understand. As more
| and more components are packed
| with ever increasing density on a
| chip’s surface, interconnections can
| become so narrow that they don't
| allow enough electrons to pass
| through them to turn the chip’s mi-
| croscopic transistors on and off.
Exactly what are the limits of
| current chip technology? George
Heilmeier, senior vice president
and chief technical officer at Texas
| Instruments, Dallas, says that, with
traditional transistor structures and
current techniques, a density of
about 20 million devices per chip is
the limit. This may seem like more
chip than anyone would ever need,
but designers are already working on
the billion-transistor chip they think
future applications will demand.
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There are two ways to increase the
number of components on a chip.
One is to make the components
smaller (and this is essentially what
has been done for the last 25 years).
The other is to leave the compo-
nents the same size, but make the
chip larger. Both methods are being
explored.

To try to get more transistors
on a chip, designers are experi-
menting with new ways of putting
components on chips, using new
materials, and redesigning the na-
ture of chip structures.

One new way of putting com-
ponents on chips is to stack them
on top of each other. This makes
the chip a three-dimensional object
rather than the flat two-dimensional
surface of the recent past. One new
structure that may bear fruit is
called a superlattice, which is capa-
ble of performing the same tasks as
a transistor, but may be only a few
atoms thick.

As for new materials, sapphire
is one of the leading candidates, but
the cost of sapphire is over four
times that of silicon. Economic bar-
riers are one of the principal obsta-
cles in designing new chips.

Chips Or Wafers?
Among the most exciting areas of
research involves mounting chips
together on wafers instead of singly
as is the current practice—essen-
tially making bigger chips. Using
this technique, the processing pow-
er of the biggest computer in the
world—the Cray 2—could fitinto a
12 X 8-inch box.

Mounting chips on wafers re-
duces the costly interconnections
between chips. A wafer simply
shrinks the distance a signal must
travel (over a foot in a present-day
system) to a few inches. This can
yield tremendous increases in speed.

Another use for these wafer-
scale devices is in external memory

units—to replace a disk drive, for
example. One problem with wafers,
though, is the number of flaws, or
defects, that can occur on each one
during manufacture—as many as
2000 are not uncommon.

The structures on chips are so
small that even a speck of dust en-
countered during the creation pro-
cess can render one useless. When
single chips are being made by the
thousands, the few defective ones
are simply discarded. Because of
the size of wafers, completely elim-
inating flaws is impossible with
present-day technology. Every wa-
fer is going to have some flaws.
Finding a way to deal with them is
the problem.

Clive Sinclair, designer of the
Timex/Sinclair and QL computers,
has an answer. He is experimenting
with wafers that contain logic and
processing chips that find flaws and
logically lock them out, so only the
good areas of the wafer are accessi-
ble. This idea is similar to the one
used by programs that find bad sec-
tors on hard disks and isolate them
from use.

Where Do We Go From Here?

What will the new superchips—
whether wafers or super-dense sin-
gle chips—mean to the average
person? The dramatic increase in
the power of personal computers
we've witnessed in the last few
years has been directly tied to the
limits of chip design. According to
Heilmeier, the new chips will make
massively parallel processors avail-
able to the average user, with true
image comprehension becoming a
reality on home computers. Per-
haps more importantly, the billion-
transistor chips wili change the user
interface to what Mr. Heilmeier
calls the transparent computer—a
computer that adapts to the user,
rather than the other way around.

—Clifton Karnes




ot long ago, computers were huge
affairs, filling entire rooms and
| needing round-the-clock air condi-
| tioning to cool their power-hungry
| engines. The invention of the
| microcomputer chip reduced the
|| size and power requirements of
computers. Computers became per-
sonal. A microcomputer could easi-
| ly fit on a desk.

- Now small computers are turn-
| ing up on people’s laps in airplanes,
in courtrooms, and in just about
every imaginable situation. Two
technologies have made portable
| computers possible. The first is chip
| design, which every year produces
chips that are smaller, more power-
ful, and more efficient. The second
technology is flat screen, some-
times called flat-panel technology,
which allows display screens to be
small, light in weight, and energy
efficient.

There are three types of flat
| screens: liquid crystal display
| (LCD), gas plasma, and electrolu-
| minescent (ELD).

| LCDs

Almost everyone is familiar with
| LCD displays. We see them on
watches, on calculators, on gas
| pumps, and recently on small lap-
top computers. The LCD became
the most popular portable display
early on because of its low power
requirements and low cost. The
LCD is so miserly when it comes to
power because it uses reflected
light rather than emitting light it-
self. But this is one of its problems,
| too. To be able to see an LCD, there
|| must be light around for the screen
| to reflect it. Another drawback of
| the screen is the fact that the view-
| ing angle is critical: From certain
vantage points, the screen is
| unreadable.

| There have been great im-
| provements in LCD technology re-

fat Screens: Computers That Go Anywhere

cently, and two variations are
becoming more and more popu-
lar—especially in combination.
Supertwist and backlit LCDs ad-
dress many of the garden-variety
LCD’s negatives and do so with
only a moderate penalty in cost and
energy usage. The supertwisted
backlit LCD is now the most popu-
lar design, and its screen is amaz-
ingly readable, even in low-light
conditions. And LCDs are still the
least expensive flat-panel screen
with prices between $100 and $200
per display.

Gas Plasma
One flat-screen technology that
outshines LCD is gas plasma. Gas
plasma gets its name from the con-
struction of the screen. It is neon
gas between two panes of glass,
and is, in effect, a dot-addressable
neon light. Many top-of-the-line
laptop makers have moved from
LCD to gas plasma because of its
outstanding readability. Gas plas-
ma has some drawbacks, however.
Gas plasma screens are heavier
than LCD, more fragile, less power
efficient, and still much more ex-
pensive. The earliest screens were
$3,000 each, and, although the
price has dropped to the $500-$600
range, they still constitute a rela-
tively power-hungry, high-priced
alternative to LCDs. But since they
are more readable, and can be
much larger, the superior display
quality is an important enough con-
sideration for many users to be will-
ing to pay more for it.

Electroluminescent Screens

ELDs have not enjoyed the popu-
larity of either LCDs or gas plas-
ma—yet. They are sturdier than gas
plasma and produce a better dis-
play than either plasma or LCD, but
they are the most expensive type of
flat-panel display to produce, with

-used as a display device for books,

prices between $800 and $1,000.
They also require a lot of power,
but less than plasma.

Why is the ELD so expensive?
The screens of ELDs must be coated
with a perfectly smooth, super-thin
film. To paraphrase one reviewer,
it's like trying to spread a perfect
0.001-inch layer of mayonnaise on
a sandwich.

Into The Crystal Ball
The cathode ray tube or CRT which
made TV possible has served com-
puter users well as a display device.
In fact, it's unbeatable in the areas
of readability and resolution. Its
only drawbacks are its size and
power requirements, You can't car-
ry one around easily, nor is it practi-
cal to run one on batteries. But the
CRT still has one decided advan-
tage over flat screens: color. None
of the flat screens have color capa-
bility. Flat-screen advocates might
argue that text is essentially a black-
and-white medium, and most books
impart all their information without
using color, which leads us to one
important potential for flat screens.
Because flat screens are small,
light, and can run on batteries, a flat
screen equipped with massive
amounts of dedicated RAM could be

magazines, and newspapers.
Instead of getting a newspaper
each morning, you could download
the information into your flat-panel
screen and read it at your leisure.
And if you needed to take a few
books to work, these books (which
would already be in electronic form)
also could be transferred to your flat
panel. Thus, in one device about the
size of a traditional book, you could
hold any type of text, and, if tech-
nology improves, color graphics.
—Clifton Karnes
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perconducting supermicrocom-
puters probing super CDs jammed
with information. Computers so
portable that they become insepa-
rable from the user, always ready to
access information the instant it's
needed.

What information will these

computers be working with? Maybe

all of it.

The information revolution
has accomplished many things, not
least of which is the generation of
more information. Lots more infor-
mation. We're drowning in the
stuff, with new volumes appearing
every minute.

How do we sort through these
universes of data, shaping their
contents to our own needs?

Indexes In The Cards

Essentially, the sorting of infor-
mation will be accomplished in the
same way information has always

| been organized: via catalogs, con-

cordances, and indexes.

Fortunately, the devices which
have done so much to spur the
information revolution to such
heights are also excellent devices for
indexing data. In fact, the traditional
index in the back of a book is noth-
ing compared to the types of index-
ing that computers make possible.

Glimmerings of such macro-
indexes began to appear near the
close of World War II. Vannevar
Bush, Director of the Office of Sci-
entific Research and Development
during Franklin Roosevelt’s admin-
istration, oversaw the wartime activ-
ities of scientists in a vast number of
fields, gaining firsthand experience
with the immense explosion of
knowledge and information that
was even then taking place.

But Bush also saw a path
through the tangle of data. In a
visionary article entitled “As We
May Think,” Bush proposed that
technology could solve the prob-
lems of indexing in ways previously
unimaginable. Bush pointed out
that traditional indexes were ar-
ranged artificially—with topics or-
ganized alphanumerically. Humans,
though, tend to think in terms of
associations and patterns, which
may not be alphanumeric at all.

February 1988

26 COMPUTE!

To remedy this conflict, Bush
proposed a device he called the me-
mex. Based on then-revolutionary
microfilm technology, the memex
would provide users with rapid ac-
cess to millions of volumes of data.
More importantly, Bush’s hypo-
thetical device would allow the user
to build trails of associations
through that data, in other words,
tailoring an index to his or her par-
ticular needs.

Navigating Knowledge

Bush'’s idea caught the imagination
of more than a few scholars and
experimenters.

At Xerox PARC, Alan Kay and
others applied themselves to the
concept of a dynabook, in essence a
dynamic book that configured itself
to the user’s needs and interests.
Lately, Apple’s CEO John Sculley
has turned old speculations into
new marketing, making a concept
he calls the Knowledge Navigator
one of the keys to his vision of the
computerized future. Like memex
and Dynabook, the Knowledge
Navigator is intended to be a tool to
help guide individuals interactively
through the body of knowledge.

Today, with compact disc tech-
nology permitting the storage of
greater and greater amounts of data
in smaller and more rapidly accessi-
ble formats, all of these concepts
are growing daily closer to reality.
Whether memex, Dynabook, or
Knowledge Navigator, the process
on which they rest is hypertext.

Here Comes Hypertext
The term itself was coined by au-
thor Ted Nelson 20 or so years ago:
hyper (“over”) and text (“the body
of words”). Together, hypertext,
they make something else entirely.

Hypertext lets researchers—or
just plain readers—look at infor-
mation nonsequentially. In other
words, with a hypertextual index to
a body of knowledge, you would be
able to proceed with an investiga-
tion based upon your own interests
and areas of curiosity, rather than
simply following the guides provid-
ed in a traditional index.

Because hypertext systems treat
all of the information they contain

vpertext: Here, There, And Everywhere

as accessible in any order, the user is
able to dictate the order according to
need. One could pursue a subject by
way of patterns and associations,
combinations of perspective and
information, rather than sequential-
ly reading through a body of work
in search of the far more specific
body of material needed.

The larger the body of infor-
mation available for hypertextual
retrieval, the more complete the re-
search can be. Additionally, side
questions or issues that might oth-
erwise go unaddressed can, with a
sophisticated and powerful enough
hypertext system, be answered eas-
ily and quickly.

Desperately Seeking
Something

Imagine that from your computer
you have access to the Library of
Congress, all of its books and mate-
rials on fast-access CD ROM (or,
more likely, a subsequent and even
more powerful generation of storage
media.) The whole of the Library
has been indexed to form a super-
index, a hypertext base through
which you will make your way.

Key in the topic you wish to
explore: Elvis Presley, say, or medi-
eval economics, or anything you
wish. Your screen fills with thou-
sands or hundreds of thousands of
references. Too many? You become
more specific, narrowing your
search, building patterns and asso-
ciations that will guide you to the
exact material you require.

As you make your search,
though, new questions arise, side-
issues are highlighted that may be
worth exploring. Because the infor-
mation is all there for you, it's a
simple matter to widen or narrow
the parameters of your research,
gathering bits of information here,
snippets of insight there, until you
have constructed a view of a subject
that is all yours.

Not incidentally, along the
way to the completion of your pro-
ject, you have been able to answer
the sorts of questions that arise dur-
ing any research or, for that matter,
any reading. If you come across an
unfamiliar word, a touch of a key or
two is all that's required to obtain




Kanami® i, a reqratered trademark of Konarm Industry Co Illl Rush N Attack™ Contra™ Jackal™ and Boot C. «np are trademarks of Konarm ine 1B MY
are regteted trademaries of Commodore Busness Mactunes Inc Sereens shawn were photographed on an Afmga 5 r.lrm

aregetered trademark ol International Business Maetines, ine

KONAMI HITS ARE HEADING HOME.

With our new software, your favorite arcade games come allve

on your home computer.

If you own an IBM, Amiga or Commodore
computer —\W/atch out! Because 4 of Konami's
most awesome adventures are about to invade.

You'll confront the missions you've dreamed
of in Rush ‘N Attack, Contra, Jackal and Boot
Camp. And you'll find yourself face to face
against unequaled challenges, with incredible
graphics, awesome music, and sound effects
that’ll blow you away:

So check out Konami’s newest action
wherever great software is sold. And be
prepared for war.

< KONAMI

Artieg® aned Commodone




definition, derivation, and any oth-
er lexical information desired. Foot-
notes which cite other, often hard
or impossible to obtain sources are
now guideposts which, at another
keystroke or two, provide you with
collateral material.

Nor is text the only material
you will have access to. For your
report on Elvis, say, you would
have access not only to all printed
materials about him, but also to his
music and films, and the music of
those who influenced him.

All of it without leaving your
desk.

Tag, You're It

Such a base of knowledge does not
yet exist in a hypertextual medium,
but we're beginning already to
build that base. Grolier’s Encyclope-
dia is available on CD ROM, with
an index that permits searches for
far more patterns of associated ma-
terial than could be accommodated
by traditional indexing or “see
also” subheads. Many of the pro-
fessions are constructing huge data
bases that will allow relational or
associational searches for patterns
of information.

Some see hypertext searches
themselves as possessing high in-
formational content. Let’s go back
to the hypertextual desk.

Suppose every piece of infor-
mation you used in your project
was tagged electronically when you
accessed it. The tag might include
the project at hand and its goals: a
synthesis, say, of all historical data
on the subject of hypertext.

After you retrieve each piece of
information for your particular pur-
poses, copying the data to a specific
project file, your “tag” would re-
main in the original database to
guide you should you need to revisit
that particular subject or to contrib-
ute its own information to the next
researcher who accesses the data.

As computers become more
universally linked and able to inter-
communicate, everything tagged
by one user on one computer will
be available to other researchers on
other computers. The pathways
through knowledge that we follow
can, in turn, be followed by others,
who may reach far different conclu-
sions than ours.

Hype And Hypertext

There is money to be made from
hypertext as well. Developer Neil
Larsen, whose Houdini is a hyper-
textual idea processor, suggests that
would-be millionaires apply them-
selves to building hypertext catalogs
of the thousands of government rule-
books, codes, and regulations. Such
catalogs are worth money to thou-
sands of specialists.

Other commercial possibilities
loom. It is not hard to envision
scholarly books being advertised
for the thoroughness of their index-
es, as well as their contents; indeed,
Grolier's is already emphasizing its
index as a selling point. Apple
Computer now includes a program
titled HyperCard with each new
Macintosh sold. HyperCard pro-
vides Mac owners with, among oth-
er things, the ability to link
information throughout their hard
disk, whatever software piece the
data resides in. Word processors
such as Nota Bene are incorporating
text-base—essentially a database of
words, accessible via hypertext-like
searches—into programs. Outline
processors including ThinkTank and
MaxThink provide rudimentary hy-
pertext capabilities. Databases and
freeform filing systems such as No-
tecard and 3by5 provide users with
the freedom to call up stored infor-
mation in sophisticated nonsequen-
tial formats.

Consequences

Gradually at first, but with increas-
ing speed, we will see the commer-
cial potential of hypertext systems
spawning conversions of infor-
mation from ink on paper formats
to digital formats.

Such an electronic universal li-
brary would permit closer and more
immediate contact among research-
ers in all disciplines, allowing closer
and more widespread focus upon
topics and problems, reducing the
delay time as materials are sought.
If hypertextual paths are tagged,
then researchers would have the
benefit of viewing the paths fol-
lowed by others, perhaps saving
time otherwise wasted in duplicat-
ing research. More fancifully, those
tagged paths might serve to illumi-
nate “dark areas,” paths as yet un-
explored, an idea that has itself been
explored by the science fiction writ-

er Gordon R. Dickson, among others.

There are risks as well. Will we
witness the transition of disciplines
away from continuous bodies of
knowledge and toward conglomer-
ations of snippets, of patterns and
associations rather than continuity
and flow?

These articles themselves offer
a good example. Of the roughly
6400 words here, several hundred
individual words could be used as
hypertextual nodes, keywords by
which research could be pursued.

Suppose we make a hypertext
search of the six elements that
make up this entire feature article.
A quick search of the total words
used shows, as we might expect,
that the word computer appears a
couple of dozen times. That in itself
tells us little. But if we use computer
as a node, and from that node con-
struct links to more specific areas of
information, we begin to see differ-
ent patterns. Four of the usages of
computer coincide with the word
home, for example; only a single
usage occurs in concert with the
word hypertext. Yet hypertext, even
within these articles, is inextricably
linked with the computer.

Would a reader get as much out
of these articles reading them in
snatches fetched by way of hyper-
text prompts determined by the
reader’s particular interests? Proba-
bly not. Would a student, preparing
a paper on the popular press treat-
ment of topics such as hypertext and
home computers benefit from being
able instantly to access these arti-
cles, and all the others that share
those common themes? Possibly.

To be effective, any index must
serve as a discriminating guide, an
intelligent if not interactive inter-
face between the user and a mass of
information. The promise of hyper-
text is that of true interactivity, yet
it carries the risk of being complete-
ly without discrimination.

As with any new or emerging
technology, hypertext will require
us to bring to it our own abilities,
our own discrimination and intelli-
gence. With those human tools, and
these new technological tools, an-
other level of the information revo-
lution is already being shaped.

—Keith Ferrell
(©
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A STRATEGY MAZE GAME
SOKO-BAN is 50 levels of mazes that
test your skills at maneuvering baxes
to a designated area. Strategic plan-
ning is a must! Increasing levels of
difficulty, competition mode, scoring,
and option to create and save 49 of
your own mazes make this a game
you want to play again and again.
Available on IBM, C64, and Appie e

SOMETHING FOR EVERYONE
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Solitaire

AN INTEBAC'I'WEMYSTERY
hINTRIGUE'ymﬁnd 1f
rough the streets of D.C. hot on the
trail of the villain behind a diabolical
scheme invalving release of a danger-
ous virus into the air of our nations
capital. Listen carefully and watch the
expressions of the people you meet.
With over 2,000 possible solutians,
its a new game every time you play!
Available an Apple J and (54,

PT-109

Maximize use of your speed, maneu-
verability and full weapons arsenal
as the enemy attacks from both air
and sea in this PT-109 patrol boat
simulation.

Available on IBM, Macntosh, and C64

ORBITER

Experience space flight as you take
the controls of this Space Shuttle
Simulation from launch to landing.
This is an educational and challeng-
ing experience.

Available on IBM, Macintosh, and Atari ST

GATO

Command this WWII Submarine
Simulation as you attempt to outsmart

the enemy and complete your missions
in the South Pacific. It’s a classic!
Available on Apple J, IBM, Macntosh, Atari ST, and C54
LUNAR EXPLORER

Explore the moon in this simulation

of the lunar landing vehicle once you
have mastered its gl!ﬂting maneuvers.
Available on Apple ¥ and B!

WILDERNESS

Sharpen your survival skills! You
encounter harsh weather, rough ter-
rain, and wild animals as you attempt
to find a distant ranger outpost in this
realistic and entertalnmg adventure.
Available on

TELLSTAR

View constellations, planets, the sun,

moon and stars as you discover the
excitement of astronomy.
Available on Apple 1, 1B, and Mactosh

FLEET STREET PUBLISHER
Desktop publishing for the Atari ST

is easy yet fully professional with
mﬁm feature- Ioaded package.
BERMUDA PROJECT

This adventure takes you to an iso-
lated pocket of civilization in the heart
of that mystennus area known as the
Bermuda Tria

Available on A:al ST. and Amiga.

THE ART STUDIO

Let your creativity come alive using
this paint package to produce every-

thing from business graphics to
personal designs.
Available on IBM.

DONDRA-A NEW BEGINNING
This fantasy quest for the Crystal
Prism of Heheutotol is filled with
animated sequences and superb
graphics that will entertain and
enchant you!

Available on Appie I, ligs, IBM and (54

TETRIS

Fast thinking and quick reflexes are
a must to score high on this “puzzle
in motion:”

Available on IBM.
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See if you can repeat the pattern of
colored tiles with this challenging
one- or two-player memory game. For
the Commodore 64, Apple 11, Atari,
IBM PC/PCjr, Amiga, and ST. The 64
and Atari versions require a joystick.
The IBM PC/PCjr version requires
BASICA or GW-BASIC and a color/
graphics adapter for the PC and com-
patibles, and Cartridge BASIC for the
PCjr. The Amiga version requires
512K of RAM. The ST wversion re-
quires GFA BASIC.

“Tiles” is a game of concentration
and observation. Putting your
memory to the test, Tiles offers
amusement for game buffs of all
ages. To gain points, players must
memorize and reproduce different
patterns of colored tiles. The num-
ber of tiles increases as the game
proceeds, making tile memoriza-
tion more and more difficult.

As a one-player game, Tiles
offers a stimulating challenge. With
two players, Tiles becomes a com-
petitive memory test, as each player

strives to attain a higher score than
his or her opponent.

Playing The Game
When the game begins, a colored
tile is randomly placed in a six by
ten grid. The current player must
memorize the position of the tile in
as little time as possible. A player’s
score decreases by 20 points for
approximately every second that
the tile is displayed. The score
shrinks by 40 points per second if it
is between 2000 and 5000, and by
60 points if the score is above 5000.
Here, time is not money; it’s points.

When you're done viewing the
tile pattern, a cursor appears in the
grid (the Amiga and ST versions
use the mouse pointer instead of a
cursor). Moving the cursor, you
must locate the position of the tile.
If you're right, you gain 100 points,
but if you're wrong, you lose 100
points. There is no time limit or
order in which hidden tiles must be
found.

Every round, an extra tile is
added to the pattern. The number
of tiles that you must find is dis-

played on the screen. The game is
over when your score drops to zero,
or if you reach the objective, which
is to successfully conquer a pattern
of 30 tiles—no small task. A high
score is kept for each player.

At the end of the game you are
asked if you wish to play again. If
you do, high scores are retained
and transferred to the next game.
Each version of Tiles is slightly dif-
ferent, so be sure to read the in-
structions for your computer.

Apple Il Version

Type in and save Program 1. If you
use a color monitor, do not enter
lines 921-926. The Apple II version
of Tiles is written in BASIC and
runs under DOS 3.3 or ProDOS. To
play, simply load and run the
program.

To view the random pattern of
tiles, press the space bar. If you are
using a black-and-white television
or monochrome monitor, colored
tiles show up with equal signs (=)
in them. When you're done memo-
rizing the tiles, press the space bar
again. Once the tiles disappear, the
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computer displays a cursor that re-

sembles a large hyphen (—). Use
the cursor keys to move the cursor.
On the Apple [1+, Ctrl-K and Ctrl-]
move the cursor up and down, re-
spectively. To select a square in the
grid, move the cursor over it and
press either Return or the space bar.
In the two-player game, the com-
puter prints either First Player or Sec-
ond Player to show whose turn it is.

Commodore 64 Version
The Commodore 64 version of Tiles
(Program 2) is written in BASIC.
Type it in and save it to tape or disk.
To play the game, plug a joystick into
port 2 and load and run the program.
To view the random pattern of
tiles, press the fire button. When
you're done memorizing the tiles,
press fire again. Once the tiles dis-
appear, the computer displays a
large white cursor. Use the joystick
to move the cursor. To select a

square in the grid, move the cursor

over it and press the fire button. In
the two-player game, the current
player is indicated by the flashing
words Player 1 or Player 2.

Atari 400, 800, XL,

And XE Version
Tiles for the Atari (Program 3) is
written in BASIC. Type it in and
save it to tape or disk. To play the
game, plug a joystick into port 1
and load and run the program.
To view the random pattern of
tiles, press the fire button. When
you're finished memorizing the
tiles, press fire again. Once the tiles
disappear, the computer displays a
red underline cursor. Use the joy-
stick to move the cursor. To select a
square in the grid, move the cursor
over it and press the fire button. The
computer prints either First Player or
Second Player to show whose turn it
is in the two-player game.

IBsion B

The IBM PC/PCjr version (Pro-
gram 4) is written in BASIC. Type it
in and save it to disk. On the PC,
Tiles requires a color/graphics
adapter. To play, simply load and
run the program.

To view the random pattern of
tiles, press the space bar. When
you're finished memorizing the
tiles, press the space bar again.
Once the tiles disappear, the com-
puter displays a checkerboard cur-
sor. Use the cursor keys to move the
cursor. To select a square in the
grid, move the cursor over it and
press the space bar. In the two-
player game, the computer prints
either Player 1 or Player 2 to show
whose turn it is.

Amiga Version

Tiles for the Amiga (Program 5) is
written in Amiga Basic. Type it in
and save it to disk. This version

E1ick when ready’
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Make Any Computer Do Exactly What You Want With McGraw-Hill’s

Contemporary

Modifying Exishng Softwam, Here's the New,
Easy, and Low Cost Way to Unlock the Secrets
of Your Computer

Whether you use computers for business, for personal
applications, or for fun, off-the-shelf programs will never do
everything you want them to do for you. That's because they
were written by programmers to satisfy what they ;)erceived
as the needs of the greatest number of potential
users—often missing some or many of your
specific needs.

That's why McGraw-Hill's new Contemporary
Programming and Software Design Series teaches
you how to create your own software. . . either
from scratch or by making key modifications to
existing programs.

There is nothing magical about it. You learn the
process of building a computer program step-by-
step with McGraw-Hill Concept Modules sent to you one at a
time, once a month. Each of the ten modules in the Series takes
you through an important step in the development of the
structure and detailed logic of a program, including testing,
debugging, and documentation.

Unique Interactive Hands-On Instruction

Each module includes an easy-to-understand guide PLUS a
5%" floppy disk containing typical programs and interactive

- Make no mistake. Almost all books and courses on “programming”
teach you only the final 5% of the total programming process—

- namely, how to code in a specific language. . .information of little

value if you don't know how to reach the point in the programming

process when you are ready to code.

With the Series, however, you'll learn to create your own programs
from scratch, even modify off-the-shelf programs. You'll learn enough
BASIC and machine language to get you started on the remaining
5% of the programming process.

Build Your Own Personal Software Library

The sample programs you work with throughout the
Series are excellent learning tools. But they're more than
that. By combining the sample programs onto one master
disk, you'll have the start of your own personal software
library. In addition to the programs you've written and
modified throughout the Series, you'll also receive dozens
of the most popular public domain and user-supported pro-
grams, such as data base manager, word processor, calen-
dar generator, appointments reminder and much,
much more.

15-Day No-Risk Trial

To order your first module without risk, send the

postage-paid card today.
Examine the first module

for 15 days and see how
the Series will help you
- make your computer do
exactly what you want
it to do!

instruction that you can run on Commodore 64 and 128 computers, IBM
PCs and PC compatibles for hands-on experience.

In the first Module, for example, when your sample program (Declining
Interest Loans) appears on your screen, you'll find errors on certain pro-
gram lines. You'll also see that the program is only three-quarters completed.

Now comes the fun part. You'll discover
how this program is built, and in the process
you'll learn how to identify and correct
errors. And by the end of Module 1,
you'll actually have completed this
program yourself.
But there's more. Special graphics

on your screen work in conjunc-

tion with the accompanying guide

to amplify, illustrate, and deepen

your understanding of software

design principles.

If someone has beaten you to the card, write to us for order-
ing information about the Contemporary Programming and
Software Design Series.

The Crucial 95%—Learn the Foundation of Computer Programming
While the Seriesincludes interactive disks that run on specific computers, everything
you learn you can apply to any language or machine. Why is this possible? Because
McGraw-Hill knows programming is far more than coding a program into the computer
using a specific language. In the real world of computers, 95% of the programming pro-
cess is carried out using design techniques that are independent of specific language or
machine. It is this crucial 95% that you thoroughly understand and master in the Series.

McGraw-Hill
Continuing Education Center

3939 Wisconsin Avenue
Washington, DC 20016
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must be run on a 512K Amiga. To
play the game, simply load and run
the program.

The Amiga version uses the
mouse. To view the random pattern
of tiles, point to the words Click to
view and press the left mouse but-
ton. When you're done memorizing
the tiles, click in the same area
again. To select a tile, use the mouse
to point to the desired tile and press
the left mouse button. The current
player’s score box is highlighted in
the two-player version.

ST Version

The Atari ST version (Program 6) is
written in GFA BASIC. You must
own a copy of GFA BASIC to type in
and run this program. Your ST
must be in low-resolution mode.
Before typing in Program 6, we rec-
ommend that you enter DEFLIST 0
from immediate mode. This mode
automatically capitalizes BASIC
commands and keywords as you
type in the program. This should
help insure accurate typing. Once
you have entered Program 6, save a
copy to disk.

To play the game, load and run
the program. The ST version uses
the mouse. To view the random
pattern of tiles, click either mouse
button. When you're finished
memorizing the tiles, click again.
To select a tile, use the mouse to
point to the desired tile and press a
mouse button. Player 1 or Player 2
flashes to indicate whose turn it is
in the two-player game.

For instructions on entering these programs,
please refer to "COMPUTE!'s Guide to Typing
In Programs™ elsewhere in this issue,

Program 1: Tiles—Apple I
Version

FA 1686 REM COPYRIGHT 1988 COMPUT
E! PUBLICATIONS, INC. ALL
RIGHTS RESERVED

HGR :LX = 28:LY = 24:DX =
LX -, S5:DY = LY — 4:CC =
&

DIM HIGH(1),SC(1),TILE(1)
,LOS5(1),ROW(38) ,COL (38),
C(3@),SEL (59)

Fl 119

E6 120

4 130 HIGH(®) = @:HIGH(1) = - 1
tPL = 0@
(I 140 HOME : VTAB 21: HTAB B8: P
RINT "NUMBER OF PLAYERS (
o Wi e i
Al 150 VTAB 23: PRINT " COPYRIGH
T 1988 COMPUTE! PUBLICATI
ONS": HTAB 11: PRINT "ALL
RIGHTS RESERVED";
14 166 CA = INT ( RND (1) x 5) +
1: IFCA > 3 THEN CA = C
A+ 1
16 178 X = INT ( RND (1) x 1@):Y

8
h]
3
92

88
)

03
LM

#1
4
oF

2%
6E

El

0
8

3
"
88
8
El

08
A3

9

bi3

(2

CE
EA
83
F4

28

4
7

18

58

98
o
o]

LL]

1]
LK
90

180
190
200
210

220
2308

249
250

260
278
280

290
300

310

320
338

340
350
368
370
380

398
409

410

420

439

440
450
460

479

480

490

S99

S1@

S20

539
549

S50
S60
579

584

599
(-15]%]
610
&20
&30

= INT ( RND (1) % &)
X=X %X LXzY =Y ¥ LY
GOSUB 918:NUMPL = — 1
sc(g) = Ses:TILE(®) =
: HCOLOR= CC
K = PEEK (49152)
IF K = 177 THEN NUMPL
IF K = 178 THEN NUMPL
:SC(1) = SPP:TILE(1) = —
1
IF NUMPL < @ THEN 140
HOME : VTAB 22: PRINT “
SCORE";: HTAB 23: PRINT "
SCORE": HTAB 3: PRINT "HI
BH ";HIBH(®);: HTAB 23:
PRINT "HIGH “;HIBGH(1);
PL = 1: GOSUB 978: IF NUM
PL =@ THEN PL = @
CA=CC: FOR I = @ TO 9:
FORJ =98 TO S
X =1 % LX:Y =
SUB 910
NEXT J: NEXT I
PL = NUMPL — PL:
[}
IF SC(PL) <
NUMPL - PL:
= @ THEN B&@
IF NUMPL = @ THEN 350
VTAB 24: HTAB 14: IF PL =
@ THEN PRINT "FIRST PLAY
ER ";: BOTD 350
PRINT “SECOND PLAYER";

|
-

]
1

non

J % LY: GO

GOSUB 97

= @ THEN PL =
IF SC(PL) <

TILE(PL) = TILE(PL) + 1:N
= TILE(PL): IF N > 29 TH
EN B8&6

FOR I = @ TO S59:SEL(I) =

@: NEXT I

LOSS(PL) = 4@: IF SC(PL)

> 6900 THEN LOSS(PL) = &0
IF SC(PL) < 200¢ THEN LOS
S(PL) = 20

FOR I = @ TO N

ROW(I) = INT ( RND (1) x
&) ¥ LY

COL(I) = INT ( RND (1) %
19) % LX

T = ROW(I) x 186 / LY + CO

L(I) / LX: IF SEL(T) > @

THEN 489

C(I) = INT ( RND (1) % 4)
+ 1: IF C(I) = 4 THEN C(
=5

SEL(T) = I + 1

NEXT 1

VTAB 21: HTAB 13: PRINT "
SPACE TO VIEW ": VTAB 1

GET A$: IF A$ = " " THEN

499

GOTO 470

FOR I = @ TO N:X = COL(I)
:Y = ROW(I):CA = C(I): GO

SUB 91@: NEXT I

VTAB 21: HTAB 13: PRINT "

SPACE TO SELECT": VTAB 1

K = PEEK (49152): IF K =
168 THEN Sé&©

SC(PL) = SC(PL) — LOSS(PL
): IF SC(PL) < = @ THEN S

C(PL) = §: GOTO 792

GOSUB 979

A = PEEK ( — 1&336): FOR
I = 1 TO 356: NEXT I

GOTO 510

GET A%

CA =CC: FOR I = @ TO N:X
= COL(I):Y = ROW(I): GOS

UB 91@: NEXT I

VTAB 21: HTAB 13: PRINT "

TILES NEEDED “;TILE(PL) +
1;% “: VTAB 1

CX = @:CY = @:HITS = 0

HCOLOR= 3: GOSUB 949

GET K$:K = ASC (K$ + "3")

HCOLOR= 9: GOSUB 940

IF K=8 THEN CX = CX - 1

87
cé
BD
2
22

28

83

1)
21

4]

12
BB

F1
Al
bb
37
CF

RE

33
A3
(1]

ED

BD

1E
2

EC

3R

cc
6C

86

IF
EE

Ll

25
15

bb

3F
39
]

n

649
659
660
&70
&80

690
700

710

720
730

749

758
769

778
780
799
=12
819
820
832
B840
850
B&2
870

880

899

900
910

920

: IFCX < @ THEN CX = 9
IF K = 21 THEN CX = CX +
1z IF CX > 9 THEN CX = @
IF K= 11 THEN CY = CY -
1: IFCY < # THENCY = §
IF K = 1@ THEN CY = CY +
1: IFCY >S5S THENCY = @
IF K = 32 OR K = 13 THEN
670
GOTO &20
A=CX + CY x 19
IF SEL(A) = & THEN SC(PL)
= SC(PL) - 168: FOR I =
@ TO S:A = PEEK ( - 16334

)z NEXT I: BOSUB 979: BOT
0 73@

SC(PL) = SC(PL) + 188: PR
INT CHR® (7): BOSUB ?7@0:1X

=CX % LX:Y = CY ¥ LY:CA
= C(SEL(A) - 1):SEL(A) =
@: BOSUB 91¢

HITS = HITS + 1

IF SC(PL) < = @ THEN SC(P

L) = g: BOTO 792

IF HITS < = TILE(PL) THEN
=121}

FOR I = @ TO TILE(PL)

X = COL(I):Y = ROW(I):CA

= CC: GOSUB 918

NEXT I

GOTO 38¢

GOSUB 970

HCOLOR= 3: GOSUB 1090

IF SC(1 — PL) = @ THEN B&

5]

VTAB 21: HTAB 13:

RETURN TO CONT “;

GET A%: IF A% < > CHR$ (1

3) THEN B39

HCOLOR= @:

GOTO 7508

VTAB 21: HTAB 13:

BAME OVER L

VTAB 24: HTAB 14: PRINT "

PLAY AGAIN (Y/N)?'";

GET A%$: IF A% = "Y" OR A%
= "y" THEN HGR : GOTO 14
2

IF A$ = "N"

HEN TEXT :
GOTO 8892

XA = X + DX:YA = Y + DY:Y

P =Y + 1: HCOLOR= CA
HPLOT X,Y TO XA,Y TO XA,Y

A TO X,YA TO X,YP TO XA -
1,YP TO XA - 1,YA - 1 TO
X +1,YA -1 TOX + 1,YP

PRINT *

GOSUB 1809

PRINT "

OR A$ = “n" T
END

921 REM DELETE LINES 922-926
IF YOU HAVE A COLOR MONIT
OR
922 IF CA = CC THEN HCOLOR= &
924 HPLOT X + 7,Y + 14 TO X +
14,Y + 14
926 HPLOT X + 7,Y + & TO X +
14,Y + &
938 RETURN
942 XA = CX % LX + B:YA = CY
B LY + 9
950 HPLOT XA,YA TO XA + 7,YA
TO XA,YA + 1 TO XA + 7,YA
+ 1 TO XA,YA + 2 TO XA +
7,YA + 2
968 RETURN
978 VTAB 22:T = 9 + PL X 20:
HTAB T: PRINT " “s: H
TAB T: PRINT SC(PL)
988 IF HIBH(PL) < SC(PL) THEN
HIGH(PL) = SC(PL): HTAB
T: PRINT "3t HTAB T
: PRINT HIGH(PL);
998 VTAB 1: RETURN
I000 FOR I = ¢ TO N
1616 XA = COL(I) + 8:YA = ROW
(I) + 9: GOSUB 950

1020 NEXT I
1630 RETURN

February 1988 COMPUTEI

33



Program 2: Tiles—
Commodore 64 Version

FH 5 REM COPYRIGHT 1988 COMPUT
E! PUBLICATIONS, INC.
{3 SPACES}ALL RIGHTS RESE
RVED.

MA 1@ PRINT"{CLR}"CHRS(8)TAB(1
5)"{7 DOWN}{CYN}TILES!"

MR 20 PRINTTAB(5)"{3 DOWN }COPY
RIGHT 1988 COMPUTE! PUBL

JX 30 PRINTTAB(1@)"{3 DOWN}ALL
RIGHTS RESERVED"
FG 4@ POKES5328),0:POKE53280,0:
DIMT(60),Z(30),CG(30),M(
38),CM(30):05="00008"
PD 50 S=500:52=500:HS=500:H).=5
@@ :T=55337:T(X)=T:V=5324
8:73=56320:5D=54272
HX 68 POKE204@,)3:POKEV+39,1:G
=] :P=]
PF 78 FORX=SDTOSD+24:POKEX,@:N
EXT: POKESD+24,15
RB 88 FORX=@T062:READQ:POKEB32
+X,Q:NEXT
AC 9¢ DATA, 255,255,,128,1,,19]
»253,,160,5,,175,245,
QX 1@@¢ DATAl68,21,,171,213,,17
15 2Hia e o aR e o9
;168

HQ 118 DATA2l,,175,245,,168,5,
,191,253,,128,1,,255,25
5

XP 120 DATA:rppnlnlvtt::r

MJ 130 FORX=1TO59:T(X)=T(X-1)+
3:IFA=9THENT (X)=T(X-1)+
93 : A=0 : NEXT

SJ 148 A=A+ :NEXT

MM 150 G$="B{RVS}{BLK}

{2 SPACES}{OFF}{CYN]B
{RVS}{BLK}{2 SPACES}
{OFF} {CYN]}B{RVS}{BLK}
{2 spAcES}ToFF}{CYN}B
{RVS}{BLK}{2 SPACES}
{OFF} {CYNIB{RVS}{BLK}
{2 SPACES}TOFF}{CYN}B
{RVS}{BLK}{2 SPACES}
{oFFl{cyN]}B{RVS}{BLK]
{2 spPACES}{OFF}{CYN}B
{RVS}{BLK}{2 SPACES}
{oFF}{cYN}B{RVS}{BLK}
{2 spPACES}ToOFF}{CcyYNlB
[RVS}{BLK}{2 SPACES}
{oFF}{CcyYN}B"

ES 168 PRINT"{[CLE]":GOSUB1420

ED 178 Y=60:FORX=0T029:Y=Y-1

FD 180 C=RND(.)*14+1

HX 198 POKET(X),C:POKET(X)+1,C

: POKET(X)+40,C: POKET(X)
+41,C
MG 2680 POKET(Y),C+1:POKET(Y)+l
,C+1 : POKET (Y)+4@,C+1: PO
KET(Y)+41,C+1

PS 210 NEXT

PE 22¢ PRINTTAB(8)"{2 UP}E831
{SPACE}OR 2 PLAYERS?"
FR 239 GOSUB398@
RQ 240 IFKS="1"THENPL=1:GOT029¢
QE 250 IFKS="2"THENPL=2:H2=500
:GOT0290

PD 260 GOTO23@

GJ 270 PRINT"{HOME}": IFP=2THEN
FORX=1TO8:PRINT :NEXT : RE
TURN

MJ 288 RETURN

JP 299 GOSUB142@:GOT0330

SR 388 GETKS:C=RND(.)*14+1:R=R

ND(.)*60
RG 318 POKET(R),C:POKET(R)+),C
: POKET (R) +4@, C: POKET(R)

JD

KS

BK

EG

AJ

GB

GQ

DC
QD

GK
GG

JB
KR

PH

(0).€

JH
MR

CS

GB

BR
XR

CR

+41 ,C: IFKS <> ""THENRETURN

320 GOTO388

330 PRINT"{HOME}"TAB(32)"
{WHT}PLAYER 1":PRINTTAB
(32)"{ur}{cynN}Ea3cccce
Es3":PRINTTAB(31)"CB
{5 SPACES}B"

340 PRINTTAB(32)"Ez3jccccee
Exg "

358 PRINTTAB(33)"{DOWN}
{WHT}HIGH 1 ":PRINTTAB(
32)"{urP}{cCYN}EAZCCCCC
ES3":PRINTTAB(31)"CB
{5 SPACES]}B"

360 ERINTTAB(ai)"EZZCCCCC

xg "

376 PRINTTAB(32)" [DOWN}
[WHT}PLAYER 2" :PRINTTAB
é3§)“lUP]{CYN}EASCCCCC
S "

386 PRINTTAB(31)"{BLK]C
{cYN}B{5 SPACES}B"

39@ PRINTTAB(32)"Ez3Ccccc
Ry

40@ PRINTTAB(33)"[DOWN}
{WHT}HIGH 2":PRINTTAB(3
2)"[cyN}EAJCCCCCESI"

41@ PRINTTAB(31)" [BLK}C
{CYN}B{5 SPACES]}B"

42@ PRINTTAB(32)"Ez3IcCccce
EX3{wWHT}"

438 SS=):HS=H) :GOSUB270:G0S
UBB30 :55=0

44@ IFPL=2THENSS=1:P=2:HS=H
2:GOSUB270 :GOSUB83@:55=
@:P=] :HS=H1

45¢ GOSUB120:TL=).

460 IFPEEK(J)=111THEN460

47@ C=INT(14*RND(.)+1)

480 R=INT(68*RND(.)):Z(TL)=
R

49¢ IFTL=)THENS520

50@ FORX=1TOTL=-).:IFR=Z(X)TH
EN480

51@ NEXT

528 M(TL)=T(R):CM(TL)=C:CG(
TL)=T(R)

538 POKET(R),C:POKET(R)+1,C
: POKET(R) +48, C: POKET (R)
+4),C

548 IFTL=GTHEN560

55@ TL=TL+) :GOT0470

568 PRINTTAB(6)"{UP}

{2 SPACES}FIRE WHEN REA
DY [WHT]}"

57@ VW=1:POKESD, 14 : POKESD+].
,67: POKESD+5,@ : POKESD+6
240 :GOSUB270

580 FORX=1T0).5@: IFPEEK(J)=1
1.1 THENVW=0 : GOTO648

590 NEXT

608 DS=20:IFS>=20@@THENDS=4
@: IFS>=500@THENDS =60

610 S=S-DS:IFS=@THENVW=0:G0
TOB30

620 POKESD+4, 33 :POKESD+4, 32

630 GOSUB83@:GOT0O580

640 GOSUB10@

65@ PRINT" [HOME}":FORX=1TOl
6 :PRINT : NEXT: PRINTTAB (6
)"E8ITILES TO FIND ="G"
{wHT}"

660 POKEV, 24 :POKEV+1,58:POK
EV+21,1

670 IFPEEK(J)=11)1THEN670

680 IFPEEK(J)=)19ANDPEEK(V)
<>240THENPOKEV, PEEK (V) +
24 :T=T+3

698 IFPEEK(J)=123ANDPEEK(V)
<>24THENPOKEV, PEEK(V) -2
4:T=T-3

FH

PA

MJ

GQ

£

5

Ks

EB

AQ

XR

CF

DQ
GQ

CB

700

718

720
730
740
7508
768
770
780
799
800
810

820
830
849

858
860

878
880

890
900
918

920

930
940

950

960

970
980

994

IFPEEK (J)=126ANDPEEK (V+
1) <>58THENPOKEV+1, PEEK (
V+1)-24:T=T-120
IFPEEK(J )=125ANDPEEK (V+
1)<>178THENPOKEV+1, PEEK
(V+1)+24:T=T+120

IFPEEK (J)=111THENPOKEV+
21,0:G0T0748

GOTO680
GOSUB27d : FORX=1TOTL
IFT=M(X)THENM(X )=0:5=5+
1090 : CK=CK+1 : GOT0810
NEXT
VW=1:POKESD, 14 : POKESD+).
, 67 : POKESD+5, @: POKESD+6
. 240
FORX=1T05:5=S-20:IFS=8T
HENVW=8 : GOTO839
GOSUBB83@ : POKESD+4, 33 : PO
KESD+4, 32 : NEXT

VW=@ : POKEV+21, 1 :GOT0678@
POKET,CM(X) : POKET+1, CM(
X) : POKET+48 ,CM(X) : POKET

+41,CM(X)
GOSUB1@28
IFP=1THENB868

CD=5:S2=5: IFS>H2THENH2=
S:HS=8

GOTO870

CD=4:51=S: IFS>H1THENH1=
S:HS=S
S$=MID$(STRS(S),2)
PRINTTAB(33)LEFT$ (0$,5-
LEN(S$))sS$"{UP}" : IFVWTH
ENRETURN

IFSSTHEN910
IFS<HSTHEN938@
FORY=1TOCD: PRINT : NEXT:H
§$=MIDS (STRS (HS),2)
PRINTTAB(33)LEFTS (0§, 5-
LEN(HS$) )HSS"{UP}": IFSS
THENRETURN
IFS=@ANDPL=1THENGOSUB1@
20 :GOT01260
IFS=PANDPL=2THENGOSUB1@
20 :GOSUB1228:GOSUB189@ :
GOSUB98@ : GOT0458
IFCK<>GTHENPOKEV+21,1:G
0T0670
IFCK=3@THENFORX=1TO2008
:NEXT:PRINT" {CLR} " :GOTO
1340
GOSUB988 : GOSUB1890 : GOTO
450
T=55337 : IFPL=1ANDCK<>GT
HENCK=0 : RETURN
IFPL=)1THENG=G+1 : CK=@:RE
TURN

100@ IFPL=2ANDP=1THENP=2:CK

=0 :S=S2:HS=H2: RETURN

1919 P=1:G=G+l :CK=@:5=S1:HS

1020

=H1 : RETURN
POKESD+5, 15 : POKESD+6, 9
: POKESD+15, 158 : POKESD+
4,21

1938 IFS>@THENFORE=1TO158ST

EP5: POKESD+1, E:NEXT: PO
KESD+4, 20 : RETURN

1648 FORX=1TOTL
1058 IFCG(X)<>M(X)THEN1@80
1868 POKECG (X),CM(X): POKECG

(X)+1,CM(X): POKECG(X)+
4@,CM(X) : POKECG(X) +41,
cM(X)

1870 FORE=1TOl58STEPS5:POKES

D+1, E:NEXT: POKESD+4, 20

1888 NEXT:RETURN

189¢ FORX=1TO20@80@ :NEXT

11868 FORX=1TOTL

1118 POKECG(X),@:POKECG (X)+

1,0:POKECG(X)+40,8:POK
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MB

QD

MG

FM

oM
PA
BJ
SR

aM
JP

KE

AG

58

AR

GK

KE

JH

FJ

CB

AQ

Qc
JM

KR
QB

HD
DR
BS
GQ
DX

CP

1120

1130

1140

1150

1160
1170
1180

1190
1200
1210
1220
1238
1240
1250

1268
1276

1280
1290

1300
1310
1320
1330

1340

1350

1360

1378

1380
13909

1400

1410
1420

1430
1449
1450
1460
1470
14808

1490

ECG(X)+41,8:NEXT:RETUR
N
FL=55328:IFP=2THENFL=5
5728:G0OT0).1.48
POKES56007,3:POKES58067,
@:POKES556@87, 3: POKE5540
7,3:GOT011508
POKE554@7,0: POKE55607,
@:POKES55807, 3: POKES600
The]
PRINT" {HOME} " : FORX=1TO
16:PRINT : NEXT: PRINTTAB
(6)"E83[3 SPACES}FIRE
{SPACE}TO VIEW

{4 sPACEsS}"

FC=1
FORX=FLTOFL+7 : POKEX, FC
IFPEEK(J )=111THENFORX=
FLTOFL+7 : POKEX, 1 :NEXT:
RETURN

NEXT

IFFC=15THEN)] 6@
FC=FC+1:G0OT01178
PL=1:PRINT" {HOME} " : FOR
X=1T0J)6:PRINT :NEXT
IFP=2THENP=]:0V=2:G=G+
1:8=S1:HS=H1:G0T01258
P=2:0V=1:5S=S52:HS=H2
PRINTTAB(6) " [WHT }GAME
{SPACE}OVER PLAYER"OV:
RET URN
FORX=1T03000 : NEXT
PRINT" {HOME} " : FORX=1TO
16:PRINT:NEXT: PRINTTAB
(6)"[WHT}{2 SPACES}PLA
¥ AGAIN Y/N?{2 SPACES}

GOSUB300@
IFK$="Y"THENPRINT"
{CLR}":G0T01320
IFKS="N"THENPRINT"
{CLR}":END
GOTO1286
IFH2THENPL=2:S2=500
G=1:CK=0:P=1:S=500:T=5
5337 :GOT0298
PRINTTAB(9)" {5 DOWN}
{CYN]}WELL DONE! PLAYER
"P
PRINTTAB(11)"{3 DOWN]3
@ TILES FOUNDI"
PRINTTAB(4)"{3 DOWN}TR
Y TO IMPROVE YOUR HIGH
SCORE"
PRINTTAB(11)"{3 DOWN}P
LAY AGAIN? Y/N"
GETKS$: IFK$=""THEN1380
IFKS="Y"THENPRINT"
{CLR}":G0T01320
IFK$="N"THENPRINT"
{CLR}":END
GOTO01 380
PRINT" {HOME} {CYN}EAJCC
ERICCERICCERICCERICC
ERICCERICCERICCERICC
ERICCESITE i e
FORX=1TO5: PRINTGS : PRIN
TGS
PRINT"EQICC+CC+CC+CC+C
C+CC+CC+CC+CC+CCEWI "
NEXT: PRINTGS : PRINTGS
PRINT"EZICCEE3ICC+CCEE]
CCREICCEEICCREICCEEICC
FCCREICCEXT™
PRINTTAB(5)"EA3EEICCCC
CCCCCCCCCCCCCEEIESI”
PRINTTAB(5)"B
{19 SPACES}B™
PRINTTAB(5)"gz3ccccece
CCCCCCCCCCCCEX3™ :RETUR
N

Program 3: Tiles—Atari 400,

800, XL, And XE Version
019 REM COPYRIGHT 1988 COM
PUTE'! PUBLICATIONS, IN
B ALL RIGHTS RESERVED
120 OPEN #1,4,0,"K:"
H 3% GRAPHICS 1:POKE 756,22
4:POKE 7908,90:POKE 752,
1
IE49 ? CHR$(125):7? #&6;CHRS(
125)
ASg ? "COPYRIGHT 1988 COMP
UTE! PUBLICATIONS":7? "
{8 SPACES}YALL RIGHTS R
ESERVED"
PD&® DIM HIT(59),N(59),ROW(
39),COL(32),C(30),A$(1
2),B%(2) ,S5CORE(1),TILE
(1) ,HIGH (1) ,LOSS (1)
79 HIGH(@)=50B8:HIGH(1)=58
@: PL=0
AL B0 READ A,B:B$(1)=CHR$(A)
:B$(2)=CHR$ (B) : A=1
6A 98 READ B:A$(A)=CHRS$(B):A
=A+1:IF A<13 THEN 99
(F166 DATA 139,146,17,5, 24,
3,145,133,154,131,177
2 165,186,143

HL119 SCORE(@)=500:SCORE(1)
=500: GOSUB BS@: TILE(@
)=—1:TILE(1)=-1

El 120 PL=NUMPL-PL:GOSUB 189
@: POKE &56,2:POKE &57
ol

0138 IF SCORE(PL)<=@ THEN
PL=NUMPL-PL: IF SCORE(
PL)<=@ THEN 700

(E149 IF NUMPL=@ THEN 170

i 159 IF PL=6 THEN ? "FIRST
PLAYER ";:G0TO0 179

N 169 ? "SECOND PLAYER";

NF17d TILE(PL)=TILE(PL)+1:N
=TILE(PL):IF N>38 THE
N 700

11880 FOR I=8 TO S9:N(I)=0:
NEXT I

P 199 LOSS(PL)=4@:1IF SCORE(
PL) >6000 THEN LOSS(PL
) =460

IE 200 IF SCORE(PL)<2000 THE
N LOSS(PL)=20

(621¢ FOR I=@¢ TO N

N 220 ROW(I)=INT(RND(1)%246)X
3

Nt 239 COL(I)=INT(RND(1)%x18)

x2

JH249 T=ROW(I)x18/3+COL(I)/

2:IF N(T)>@ THEN 220

6l 250 C(I)=5:1IF RND(1)>9.5

THEN C(I)=9

KF268 N(T)=C(I)

(8278 NEXT I

0t 289 GOSUB 1189

6l 299 POSITION 3,18:7 #6;"

fire to view "

N 388 IF STRIG(PL)=1 THEN 3

20
M31g IF STRIG(PL)=8 THEN 3
19

(0 326 FOR I=¢ TO N

P0 33@ C=C(I)

PK 34@¢ POSITION COLCI),ROW(I

):? #63;A%(C,C+1);:P0OS
ITION COL(I),ROWC(I)+1
:? #63A%(C+2,C+3);
ChA 359 NEXT 1
0 369 GOSUB 1188
60 379 POSITION 3,18:7 #b6;"f
ire to select":E=STRI
G (PL)

KD 380 IF E=@ THEN 449

Kl 399 SCORE (PL)=SCORE(PL)-L

£ 469
IE419
(H 420
6L 430
B 440

0k 450
IE 460

IC47@
05 489
FA 490
N S98
BAS10
BRS529
# S36
0F 549
N 550
i1 560

F0 579
LF 589

(HS598

LLK-321%]

H&10

N &26

0 630

Hh &40

66 659

W 660
BE 670

N &BO
6L 690
KE700

BE710

L7296
BL 739
IE 740

8 750
L7460
WM778
(N780
N 790
A BOO

K819

0SS(PL):IF SCORE(PL)<

@ THEN SCORE(PL)=@

GOSUB 1898: 1IF SCORE(P

L)=6 THEN 799

SOUND 2,240,10,3:FOR
I=1 TO S@:1F E=1 THEN
E=STRIG(PL)

NEXT I:SOUND 2,0,0,0

GOTO 389

GOSUB 118@:HITS=¢

GOSUB 1940

POKE &56,3:POKE 657,1

2t FESENEEDEDRN ST

ILE(PL)+1;

X=@:Y=0:POKE 764,255

GOSUB 1899

POSITION XX2,Y%3+2:7?

#6;B$; :E=STICK(PL):FO

R I=1 TO 9:NEXT 1

POSITION X%X2,YX3+2:7

#6; " " s

IF E=14 THEN Y=Y-1:1IF
Y<@ THEN Y=5

IF E=13 THEN Y=Y+1:1IF
Y>5S THEN Y=0

IF E=11 THEN X=X-1:IF
X<@ THEN X=9

IF E=7 THEN X=X+1:IF

X>9 THEN X=0

IF STRIG(PL)=1 THEN 4

90

T=X+Y%10

IF N(T)>2 THEN 620

SOUND 2,50,12,12:FOR
=1 TO 10:NEXT I:SOUN

D 2,0,0,0: SCORE(PL)=S

CORE(PL)-1088

IF SCORE(PL)<=0 THEN

SCORE (PL)=0: GOSUB 1089

2: GOSUB 780:G0T0 129

IF STRIG(PL)=@ THEN &

{%1%]

GOTD 480

FOR I=5@ TO 200 STEP

20: SOUND 2,1,10,1/15:

NEXT I:SOUND 2,0,0,0

POSITION X%*2,Y%x3:A=N(

T):N(T)=0

? #E63A8(A,A+1);;:POSIT
ION X%2,Y%3+1:7 #6;A%
(A+2,A+3) ;

SCORE (PL)=SCORE (PL) +1

29

HITS=HITS+1:IF HITS<=

TILE(PL) THEN 480

GOSUB 1990:G0SUB 10460
s POKE 636,3: POKE &57,
13:7 "{18 SPACESY"j;
IF STRIG(PL)=@ THEN &

80

GOTO 129

POSITION 2,18:7 #6;"
{3 SPACES)game over
{4 SPACES}";:C=5

POKE 764,255: POKE &56
s S:POKE &457,3:7? "DO Y

OU WANT TO PLAY AGAIN
(Y/N)?"3

E=PEEK (7464)

IF E<>43 THEN 768

POKE 657,312 "

{33 SPACESY "3 :POKE &56&
» 2: POKE &657,2

POSITION 2,18:7? #6;"
{17 SPACES}";:60T0 119
IF E<>35 THEN 7208

GRAPHICS @:END

FOR I=86 TO N

POSITION COL(I),ROW(I
Y)+1:?7 #6;BS:NEXT 1

IF NUMPL=# DR SCORE(1

-PL)=@ THEN RETURN

POSITION 3,1B:? #6;"s
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COMPUTER DIRECT

Will Not Be UNDERSOLD?

AND WE MEAN IT!* [Prices Expire 2-29-88)

Super Hi-Speed Printer

200 CPS Star Micronics LV-2010 With Crisp Near Letter Quality

Sale $ ] 99°5
(Add $10.00 shipping.*) List $499

No One Sells This Printer For Less!

® 200 CPS Draft - 45 CPS Near Letter Quality
® Serial Impact Dot Matrix

¢ |BM Compatible

® Continous Underline

® Near Letter Quality Mode

¢ Ultra High Resolution Bit Image Graphics
® Pull Tractor & Automatic Single Sheet Loading
® Standard Serial & Centronics Parallel Ports

Ultra Hi-Speed (300 CPS) Printer

300 CPS Draft ® 50 CPS NLQ ¢ With Color Printing Capabilities

No One Sells This Printer For Less!

935

(Add $10.00 shipping.* 2 9 9 List $499

® 300 CPS Draft - 50 CPS Near Letter Quality
® Front Panel Margin Setting

® Download Character Setting

® Epson/IBM Modes ® 10K Buffer

® Variety Of Characters & Graphics

® Parallel & Serial Interface Ports

¢ Auto Paper Load & Ejection ® Bottom Feed prci’;'t‘;';
e Optional 7-Color Printing Kit. . . Sale $99.95 Capabilitios

15 Day Free Trial ® 90 Day immediate Replacement Policy

co”m nln‘“ * lllinois residents add 64 % sales tax. All orders must be in U.S. Dollars. We ship to all points in the U.S., CANADA, PUERTO RICO, & APO-FPO.
Please call for charges outside continental U.S. or C.0.D. MAIL ORDERS enclosc cashicr check, money order, or personal check, Allow 14 days delivery, 2
= 1o 7 days for phone orders and | day express mail. Prices and availability subject 1o change without notice. (Monitors only shipped in continental U.S.)

mN. Pcpper Rd, hl’fl(\g'oﬂ, IL. 60010 COMPUTER DIRECT will match any valid nationally advertised delivered price on the exact stame product with a bk method udi

icabie sales LA acal der of the alid lower priced ad
Call (312) 382-5050 To Orderl o o e orter. or within 15 days of dace of purchase, VISA — MASTERCARD — C.O.D.




COMPUTER DIRECT

is 1st Iin PRICE, SUPPORT, & GUARANTEE!

WE LOVE OUR CUSTOMERS! [Prices Expire 2-29-83|

Genvine IBM® 8'2"' Printer

82" Letter Size ¢ 80 Column ¢ Limited Quantities

(Add $7.50 shipping.*) List $199

No One Sells This Printer For Less!

® Unbelievable Low Price

® Advanced Dot Matrix - Heat Transfer

® Upper & Lower Case (With True Lower Descenders)

¢ Underline ® Enlarged

® Graphics With Commodore, Apple & Atari Interfaces

¢ Ready to Hook Up To Serial Port Of IBM® PCjr

® Low Cost Adapters For IBM®, Apple, Commodore,
Laser, & Atari Computers

22 CPS Daisy Wheel Prinfer

13" Daisy Wheel Printer With True Letter Quality

(Add $10.00 shipping.* List $499

No One Sells This Printer For Less!

Compatible With *
Diablo™ & Qume *
Wheels & Ribbons

® Daisy Wheel Printing With True Letter Quality
® 22 CPS, AAA Text

® Below Wholesale Cost

® 13" Wide Carriage

® Both Daisy Print Wheel & Ribbons Compatible . Y,
with Diablo™ & Qume® 5"“:}
® Single Sheet or Continuous Feed Tign

ii 15 Day Free Trial ® 90 Day iImmediate Replacement Policy

MPUTER
(3 ' 2) 382'5050 czgzc)z N. Peppg'.R.c:lg'

Call We Love Our Customers! Ma Barrington, IL. 60010



pace to cont"

LF

99 WIDTH 49:SCREEN @, 1:COLOR

1):T=CI(R):CI(R)=CI(I):CI

PFB820 GET #1,E:IF E<>32 THE 8,0,0:CLS: GOSUB 399:G0SUB (I)=T:NEXT
N B28 420 0P 340 FOR I=8 TO HITNUM(PL):R=I
it 8396 GOSUB 1860 {C 199 PL=NUMPL—-PL:IF SCORE(PL)= NT (RND$&@) : T=NUMS (R) : NUMS
i 848 RETURN @ THEN 180 (R)=NUMS (1) :NUMS(I)=T:NEX
iL 856 POKE 7&4,255:? " 0 11¢ IF NUMPL=1 THEN LDCATE 3+ i
{5 SPACES}NUMBER OF P 93PL,31:COLOR 23:PRINT"PL 06 356 FOR I=@ TO HITNUM(PL):HIT
LAYERS (172)2" AYER"PL+1:COLOR 7:LOCATE (NUMS (I))=1:HROW(I)=INT (N
lEB60 NUMPL=—1:C=5 3+9%(1-PL), 31:PRINT"PLAYE UMS(I)/1@) :HCOL (I)=NUMS (I
) 878 E=PEEK(764) R"2-PL ) MOD 1@:NEXT:RETURN
N8BS IF E=38 THEN NUMPL=1 )£ 120 LOCATE 22,3:PRINT SPC(&)" EL 360 FOR I=8 TO HITNUM(PL):TIL
0898 IF E=31 THEN NUMPL=2 Space to view"SPC(&):WHIL E=NUMS (1)
alcca oisiotisie E INKEY$<>CHRS (32) : WEND 8 376 IF HIT(TILE)=1 THEN LOCAT
R P T 88 13¢ GODSUB &18:LOCATE 22,3:PRI E HROW(I)23+3,HCOL (I)%3+1
o ED e R s PURE Lo NT SPC(5)“Space when read :COLOR CI(HCOL(I))+16:PRI
R ’ y": TTIME !=ABS (TIMER) NT B$P$B$
10 LB 149 DEC(PL)=4@: IF SCORE(PL)<2 ¥ 386 NEXT:COLOR 7:RETURN
BB9386 FOR I=0 TO 5 @00 THEN DEC(PL)=2¢ ELSE ) 398 B$=STRINGS (2,219):C$=STRI
BH 946 FOR J=0 TO 9 IF SCORE(PL)>5@80 THEN DE NG$ (2, 176) : P$=STRINGS$ (2, 2
81 956 POSITION J%x2,1%3:7 #6 C(PL) =68 9)+CHR$ (31) :FOR I=0 TO 59
3AS(1,2); PL 150 IF ABS(TIMER) >TTIME!+1 TH sNUMS(I)=1:NEXT:P=5
H 960 POSITION J%2,1%3+1:7 EN SCORE (PL)=SCORE (PL)-DE P4 498 FOR I=@ TO 1:HITNUM(I)=8:
#6;A%(3,4); C(PL):SOUND 9908, .5: TTIME HNUM (1) =@: SCORE (1) =5@@: HI
L9780 NEXT J:NEXT I '=ABS (TIMER) : IF SCORE (PL) GH(I)=50@:NEXT:FOR I=@ TO
988 FOR PL=¢ TO 1:B0SUB 1 <=¢ THEN SCORE (PL)=@:G0SU S5:CI(I+5)=I+9:CI(I)=I+1:
@990: GOSUB 115@:NEXT P B 23@:G0TO 218 NEXT
e IP-L f e g M A 160 GOSUB 230:IF INKEY$<>CHR$ ¥\ 416 RETURN
=1: = (32) AND SCORE(PL)>@ THEN = : b
ST
kKB 19868 RETURN At 170 GOSUB &208:L0CATE 22,5:PRI TO 9:PRINT B$CHRS$(32);:N
P 18186 C=C+4:IF C>=13 THEN NT SPC(&6)"Tiles ="HITNUM( EXT:PRINT:NEXT:PRINT:NEXT
C=1 PL)+1;SPC(4) :COLOR 7
N 1620 I=INT(RND(1)%1@):J=I Bl 186 GOSUB S1@:1IF SCORE(PL)>@ ki 430 LOCATE 21,2:PRINT CHR$(21
NT (RND(1)x6) THEN HNUM (PL)=HNUM (PL) +HI 8)STRINGS (25, 196) CHRS (191
IL 1830 POSITION I%2,J%3:7 # TNUM (PL) : HITNUM (PL)=HITNU )
63;A$(C,C+1) M(PL)+1 ELSE GOSUB 3686:50 %) 44¢ LOCATE 22,2:PRINT CHR$(17
0019409 POSITION I%2,J%3+1:7 UND 4@,5:IF SCORE (NUMPL-P %) SPC (25) CHR$ (179)
#6;AS(C+2,C+3) L)=0 THEN 216 ELSE LOCATE LN 450 LOCATE 23,2:PRINT CHR$(19
K6 18656 RETURN 22,5:PRINT SPC(2)"Space 2)STRINGS (25, 196) CHR$ (217
FF 19069 FOR I=¢ TO N to continue”SPC(2):WHILE )
N 1676 POSITION COL(I),ROMWC INKEY$<>CHRS (32) : WEND Lt 460 LOCATE 22,3:PRINT"Number
I):7? #63;A%$(1,2);:P0OS H 196 IF SCORE(PL) >HIGH(PL) THE of players (1/2)7"
ITION COLC(I),ROWCI)+ N P=7:G0SUB 230:P=5 M 470 K$="":WHILE K$<>"1" AND K
1:7 #6;A%(3,48); Il 2908 GOSUB 628:IF HITNUM(PL)<3 $<O"2" 1 K$=INKEY$: WEND: NUM
6L 1980 NEXT I:RETURN O THEN:1 00 PL=ASC (K$) -49
618698 IF PL=1 THEN 112¢ J6 219 LOCATE 22,3: PT\E”L)E':;;SJ‘; IC 486 LOCATE 3,31:PRINT"PLAYER
£ 1198 POKE &56,0:POKE 657, siaidal e LS 1":ROW=4:G0SUB 240
1:7 "PLAYER ONE ) 3 Fi 496 IF NUMPL=1 THEN LOCATE 12
{7 SPACES?"::POKE &5 EF 220 K$="":WHILE K$<>"Y" AND K ;31:PRINT"PLAYER 2":ROW=1
! itk $<>"N":K$=INKEY%$: WEND: IF 3:GOSUB 240
741227 SCORE(PL); K$="N" THEN CLS:END ELSE » =
B1110 GOTO 1130 : 508 PL=NUMPL:RETURN
M 1128 POKE &5&.0:POKE 657 70 Pl 516 ROW=0:COL=0:PROW=1:PCOL=1
: | Mt ’ PL 238 T$=STR$ (SCORE (PL)) :LOCATE :GOSUB 3@00:HITS=0
20:? "PLAYER TWO P+9%PL, 35: PRINT RIGHTS (" PX 520 K$=RIGHT$ (INKEYS$,1):IF K$
{7 SPACES}";:POKE 65 PPPG"+RIGHTS (TS, LEN(T$) -1 =nn THEN 528 ELSE K=ASC (K
7,31:7 SCORE(PL); ),5) :RETURN %)
BF 1138 IF SCORE(PL)<HIGH(PL IH 249 LOCATE ROW,32:PRINT CHR$(
) THEN RETURN 218) STRING% (5, 196) CHR$ (19 ;§ gig iE :;;ﬁlzg'ﬁls?ﬂm HIT(T
W 1148 HIGH(PL)=SCORE (PL) 1); : ILE)=2: BOSUB 29@: SCORE (PL
H0115¢ T=1:IF PL=1 THEN T=2 | 0P 256 LOCATE ROW+1,32:PRINT CHR ) =SCORE (PL) +190: HITS=HITS
a $(179) "@050@"CHRS (179) ; +1 ELSE SOUND 9009, .S:SCO
1160 POKE &5S6,1:P0OKE &57, 6N 260 LOCATE ROW+2,32:PRINT CHR RE (PL)=SCORE (PL) -10@: IF S
T:? "HIGH{14 SPACES}" $(195)STRING% (5, 196) CHRS ( CORE (PL) <=8 THEN SCORE (PL
3:POKE &57,T+11:7 HI 188) )=@:COLOR 8:LOCATE PROW+2
Xl 1178 RETURN $(179) "@BSS0"CHRS (179) ; B
§ 1180 POSITION ©,18:7 #4;" | X0 286 LOCATE ROW+4,32:PRINT CHR (A S5¢ GOSUB 230:IF HITS>HITNUM(
{21 SPACES}":RETURN $(192) STRINGS (5, 196) CHRS ( PL) OR SCORE(PL)=8 THEN R
217) ; :RETURN ETURN
Program 4: Tiles—IBM IL 296 LOCATE ROWX3+3,COL¥3+1:CO §] 568 IF K=72 THEN IF ROW>@ THE
PC/Pclr Vefsion LOR CI(COL):PRINT B%$P$B%: N ROW=ROW-1
COLOR 7:RETURN FX 578 IF K=8@ THEN IF ROW<S THE
30 1@ *TILES N 309 TILE=ROWX18+COL: TROW=ROWX N ROW=ROW+1
P) 2¢ °COPYRIGHT 1988 S+13 TCOL=COL&S+1=J=INT(HL | 55 589 IF K=75 THEN IF COL>@ THE
F 3¢ *COMPUTE! PUBLICATIONS, IN T(PTILE)/2):LOCATE PROW+2 N COL=COL-1
C. »PCOL1COLOR BX (1-J)+CI(IN | 1y 599 IF K=77 THEN IF COL<9 THE
& 46 *ALL RIGHTS RESERVED. T((PCOL-1)/3)) %¥J:PRINT B$ N COL=COL+1
£) 5@ CLS:PRINT"COPYRIGHT 1988 C P$B% 4 40P GOSUE 380:G0T0 520
OMPUTE! PUBL.":PRINT" aL K 316 J=INT(HIT(TILE)/2):L0OCATE (f 619 GOSUB 320:FOR I=08 TO HITN
L RIBHTS RESERVED." TROW+2, TCOL:COLOR 7,CI(C UM (PL) : ROW=HROW (1) : COL=HC
£ &2 FOR TT=1 TO 3@08:NEXT TT OL) ¥J: PRINT CSPSC$:PTILE= OL (1) :GOSUB 299:NEXT:RETU
Bl 7@ KEY DFF:DEF SEG=8:DEFINT A TILE:PROW=TROW: PCOL=TCOL: RN
-7:POKE 1047,PEEK (1047) OR COLOR 7,@:RETURN 8] 420 FOR I=@ TO HITNUM(PL):LOC
&4:RANDOMIZE TIMER N 326 FOR I=8 TD S9:HIT(I)=8:NE ATE HROW(I)%3+3,HCOL (1) %3
FH 88 DIM HIT(59) ,NUMS(59) , HROW ( XT +1:COLOR 8:PRINT B$P$B$:C
36) , HCOL (30) FP 338 FOR I=8 TD 1@:R=INT (RNDX1 OLDR 7:NEXT:RETURN
38 COMPUTEl February 1988




Program 5: Tiles—Amiga Version

'Tiles <4

'Copyright 1988 <

'COMPUTE! Publications,

'All Rights Reserved.<

%

CLEAR ,25000:DEFINT a-z:RANDOMIZE TIMER+

DIM hit(59),nums(59),hrow(36),hcoL(38@),pat(1)<

SCREEN 1,320,200,4,1:WINDOW 3,,(0,8)-(311,186),1

6,1:WINDOW OUTPUT 3+«

PRINT "Copyright 1988":PRINT"COMPUTE! Publicatio

ns, Inc,":PRINT"All Rights Reserved"<

FOR tt=1 TO 300@:NEXT tt<

RESTORE Colors:FOR i=@ TO 15:READ r,g,b:PALETTE

i,r/18,9/18,b/10:NEXT<

Colors:+<

DATA 1,0,3,

DATA 5,0,0,8

DATA 8,8,08,8
@,5

5

Inc.<

6,6

DATA 0,5,
FOR i=@ TO
ecScore<
FOR i=0@ TO 1@:ci(i)=i+5:NEXT:pat(l)=&HFFFF+

NewGame:<

FOR i=@ TO l:hitnum(i)=@:hnum(i)=0@:score(i)=500:

high(i)=500:NEXT:GOSUB Board<

Start:<

pL=numpL-pL:IF score(pL)=08 THEN Start<

IF numpL=1 THEN<

i=l-pL«

LINE (247,31+464%i)-(311,72+64*1i),d,b<

LINE (249,33+64%i)-(309,70+64%i),0,b<

LINE (247,31+64*pL)-(311,72+64*pL),7,b<

LINE (249,33+64*pL)-(389,76+64*pL),7,b<

END IF <

LINE(17,173)-(227,185),4,bf:COLOR 3,4+

%O?ATE 23,4:PRINT SPACE$(5)"Click to view"SPACE$
6) :k=0<

WHILE k<>3 AND k<>4:WHILE MOUSE(@)<1:WEND:k=POIN

T(MOUSE(1) ,MOUSE(2)) :WEND<

GOSUB ShowTiLes:LINE(17,173)-(227,185),4,bf<
LOCATE 23,8:PRINT "Click when ready":COLOR 3,0:T
IMER ON:k=0<

WHILE k<>3 AND k<>4 AND score(pL)>8<

IF MOUSE(@)>@ THEN k=POINT(MOUSE(1l),MOUSE(2))+<
WEND+

TIMER OFF:LINE(l?,l?B)—(227,185),a,bf4

GOSUB HideTiLes:LOCATE 23,8:PRINT SPACES$(4)"Tile
s ="hitnum(pL)+1 SPACES(3)<

IF score(pL)>@ THEN GOSUB DoSearch<

IF score(pL)>@ THEN<

hnum(pL)=hnum(pL)+hitnum(pL) :hitnum(pL)=hitnum(p
L)+1<

ELSE+<

GOSUB UncoverTiLes<

IF score(numpL-pL)=0 THEN<

GOTO Endgame<

ELSE+<

LINE(17,173)=-(227,185),4,bf:COLOR 3,4+

LOCATE 23,4:PRINT SPACE$(4)"Click to continue"SP
ACES$(3) :k=0+

WHILE k<>3 AND k<>4:WHILE MOUSE(@)<1:WEND:k=POIN

T(MOUSE(1) ,MOUSE(2)) :WEND<

END IF <

END IF<

IF score(pL)>high(pL) THEN high(pL)=score(pL):p=
1:GOSUB PrintScore:p=08+4

GOSUB HideTiLes:IF hitnum(pL)=3¢ THEN Endgame EL
SE Start<

-

DecScore: <«

dec(pL)=40+<

IF score(pL)<2608 THEN dec(pL)=28 ELSE IF score>
5000 THEN dec(pL)=60+
score(pL)=score(pL)-dec(pL) : SOUND 9008, .54

IF score(pL)<=0 THEN score(pL)=8+<

F

'
’
’
'
9:

tON TIMER(1) GOSUB D

PrintScore:<

t$=STR$ (score(pL) ) : LOCATE pL*8+p*2+6, 344

PRINT RIGHTS$(SPACES$(4)+RIGHTS(t$,LEN(t$)-1),5):R
ETURN+4

4

ShowTiLe:+<
X=coL*24+6:y=row*24+16:LINE(x,y)-(x+16,y+16),ci(
coL) ,bf: RETURN<

-

Square:<

X=coL*24+6:y=row*24+16:LINE(x,y)-(x+16,y+16),2,b
f : RETURN4

%

Board:+<

CLS:LINE(@,10)-(245,159),1,b<

FOR row=@ TO 5:FOR coL=@ TO 9:GOSUB Square:NEXT

coL, row<

LINE(16,172)-(228,186),1,b<

LOCATE 23,4:COLOR 3:PRINT"Number of players (1/2
)?u‘

k$="":WHILE k$<>"1" AND k$<>"2" :k$=INKEYS :WEND:n

umpL=ASC(k$)=-49+

LOCATE 4,32:PRINT"PLAYER 1":LINE (248,32)-(319,7
1),1,b<

IF numpL=1 THEN LOCATE 12,32:PRINT"PLAYER 2":LIN

E (248,96)-(310,135),1,b<

FOR pL=@ TO numpL:p=8:GOSUB PrintScore:p=1:GOSUB
PrintScore:NEXT<

pL=numpL: p=0+

RETURN<

<

DoSearch:+<

hits=0<

GetMouse:WHILE MOUSE(@)<1:WEND<
X=MOUSE(3) : y=MOUSE(4) : IF POINT(x,y)<>2 THEN GetM

ouse<

row=INT((y-16)/24) :coL=INT((x-6)/24) :tiLe=row*10

+coL+<

IF hit(tiLe)=1 THEN<

GOSUB ShowTiLe:score(pL)=score(pL)+180@:hits=hits

+1l:hit(tiLe)=2<

ELSE<

SOUND 9600, .5:score(pL)=score(pL)-100:IF score(p

L) <=0 THEN score(pL)=0<

END IF<

GOSUB PrintScore:IF hits>hitnum(pL) OR score(pL)

=0 THEN RETURN ELSE GetMouse<

-

ShowTiLes:<

FOR i=@ TO 59:hit(i)=0:NEXT+<

FOR i=0 TO 1@:r=INT(RND*1l):t=ci(r):ci(r)=ci(i):
ci(i)=t:NEXT4

FOR i=@ TO hitnum(pL):r=INT(RND*68) :t=nums(r) :nu
ms(r)=nums(i):nums(i)=t:NEXT+

FOR i=@ TO hitnum(pL):hit(nums(i))=1:hrow(i)=INT
(nums(i)/18)+

hcoL(i)=nums(i) MOD l@:row=hrow(i):coL=hcoL(i):G
OSUB ShowTiLe:NEXT<

RETURN<

<

UncoverTiLes:<

FOR i=@ TO hitnum(pL):tiLe=nums(i)«<

IF hit(tiLe)=1 THEN<
pat(@)=&HAAAA:pat(1l)=&H5555:PATTERN ,pat<

PAINT (hcoL(i)*24+6,hrow(i)*24+16),ci(hcoL(i)),®
%

pat(@)=&HFFFF:pat (1)=&HFFFF:PATTERN ,pat<

END IF<

NEXT : RETURN<

e

HideTiLes:<

FOR i=@ TO hitnum(pL):row=hrow(i) :coL=hcoL(i) :GO
SUB Square:NEXT:RETURN<

P

Endgame: <

LOCATE 23,7:PRINT"Play Again (Y/N)?2"<
k$="":WHILE k$<>"Y" AND k$<>"N":k$=UCASES ( INKEYS
) : WEND+<

IF k$="Y" THEN GOTO NewGame ELSE WINDOW CLOSE 3:
SCREEN CLOSE 1:END<

F3
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( Since 1981

Lyco Computer
Marketing & Consultants

‘Order processed within 24 hours.

@ BI.UE CHIP

PERSONAL
COMPUTER

e 100% IBM
PC/XT

compatible!

$479%

(Green, amber
& color monitors
available)

_QBLUE CHIP

special

PERSONAL
COMPUTER

$749%

(Green, amber
& color monitors.
available)

$439% £

1280P\ua
Thomson 4120
Monitor

JNATARI

1040 ST
Color System

$889%

1-800- 233 8760

PC
HARDWARE Popular
PO 5VaDrive et o e 100% IBM PC
compatible

° New4778Mhz

$46995

BCM 12A Am. Monitor
BCM 14C Color RGB Monitor ....... $239

& Seagate sz.

*Drives include controller
40 meg w/o controller .............. $425.95

COMMODORE

BLUE CHIP
sy 288 AT
-

T $989°

©
ot

%ﬂy\ﬂ‘

1541 C Disk Drive ....
1571 Disk Drive ........

1581 Disk Drive ........
Indus GT C-64 Drive
Blue Chip 64C Drive ......
Blue Chip C 128 Drive .............

: COMMODORE 64C

—. Computer

$1 69%
JNATARI

520 ST-FM
Monochrome
System

$499%:é::!'=°"

SF 314 Disk Drive ...

Indus GT Atari Drive .....
SHD 204 20 MEG Drive
Internal

SX212 Modern ........................... . drive
included




LRI LT NPT AN RSN LG AT NI RPN

Price Guarantee
Since 1981, we have led the industry by
continuing to offer the lowest national
prices while providing quality service. Many

imitate our quality and service. If by some
oversight we do not have the lowest prices
advertised on the products you desire,
then we would appreciate the opportunity
to rectify this oversight.

companies have come and gone trying to g

i rrseoess  $185%

New 1091i Model Il

1091i Model 1

Monitors

Thomson: Blue Chip:

230 Amber TTL/12" ............... $85  BCM 12" Green TTL

450 Amber TTL/15” ......... $129.95 BCM 12" Amber TTL ...

4120 CGA ... .$199.95 BCM 14" Color

4160 CGA .§259.95 e

4460 EGA .... e R V1TV [ $559
4375 UltraScan .. . $459.95 Bl o

GB 100 EGA Card .......... $129.95 Ve over T Sync
GB 200 Super Card ....... scigigs | WhalThomaon 4375 LltmScan

$459.95

Special Purchase

e 100 cps draft

StQir-

e 25 NLQ
Mltfﬂﬂltl Iinc . EZ Front Panel
N P_1 0 Selection
e Auto Single
Sheet Feed

e Adjustable
Tractor Feed

EXCELLENT
VALUE

wipurchase of 2 ribbons

$134°

StQlr-

micranies iat

SEIKOSHA

SP 180Ai . $129.95
SP 180VC ... sige | NPAD wenarmine: $134.95
SP 1000VC . $139.95 NX-10 . s R
SP 1200VC . $15595  NX-10C wﬂmerface
SP 1200Ai ... s165.95 NL-10wio Cart
SP 1200AS R $165.95  MNX-1000 ...
SL BOAi ........ $209.95 NX-1000C ...
MP1300Ai $269.95  NX-1000 Color
MP5300A ... ..§375.95  NX-1000C Color ..
MP5420Ai ........... s879.05 NX-15 ..
SP Series Ribbon .§795 ND-10..
SK3000 Ai ... $349.95 ND-15 ..
SK3005 Ai ... 842995 NR-15 ...
BOD/CES e I I scaLLy NB-1524 Pin
NB24-10 24 Pin

BROTH ER NB24-15 24 Pin ..
Mis00 | %‘CITIZEN
M1509 . 120D ....... $149.95
M1709 .. 180D ... $169.95
Twinwriter 6 Dot & Daisy MSP-10 $259.95
Mi724L ... MSP-40 .. &280.05
HR20 ... MSP-15 ... $324.95
HR40 ... MSP-50 ... $389.95

HREO ....... ... $425.95

THOMSON 1
4120 Monitor

o 14" RGBl'video
composite/analog

o Compatible with IBM
and Commodore

e RGB data cable
included

Great Performance

SEIKOSHA
SP 180Ai

e 100 cps draft
e 20 cps NLQ

@ direct connect
for Commodore

$129%

MSP-55 ..........
Premiere 35
Tribute 224

OKIDATA

Join the thousands who shop Lyco and Save!

EPSON'

. 5289.95

WA Modems YWR

Avntal

... $75.00
$75.00
$95.00

1200\ PC Card
1200hc Modem ..

2400 .... .. $179.95
2400i PC Card §169.95
95 Smanmodem SO0/ e $149.95
Smartmodem 1200 .......... $285.95

Smartmodem 2400 .......... $425.95

Great Price

. $489.95
. $464.95
... $624.95

292 wiinterface ...
293 wiinterface
294 wiinterface

«$175.95

1080i Model Il ...
. 5429.95 1091i Model Il
$374.95 1092i ...

. $509.95 1592

... SCALL 1595 ....
.$369.95 3131...
.§549.95  3151..

.$849.95  KXP 4450 Laser .

... SLOW 1524 24 Pin ........
. $499.95
$679.95 TOShlba
321SL .

We stock interfacing for Atari, Commodore, Apple and IBM.



Electronic Arts:
Bard's Tale ..................
Legacy of The
Ancients
Marble Madness
Starfleet |
Yeager's AFT ..o
Epyx:

Destroyer ...

Fastioad .
Sub Battle ..
Winter Games .. -
California Games ........ $22.95
Graphics Scrapbook ...
Str. Sports Basketball .
Summer Games Il ....... $22.95
World Games ..............

Firebird:

Microleague:

Microleag. Baseball ..... $22.95
General Manager .
Stat Disk ..
Microleag. Wrestling ...
'87 Team Disk ............. $11.95
Microprose:
Airborne Ranger
F-15 Strike Eagle .
Gunship ..iecuineansa
Kennedy Approach
Solo Flight ....
Top Gunner
Pirates .......
Stealth Fighter ..
Origin:
Autoduel
Ultima Ill ....
Ultima IV
Moebius ..

Software Slmulaﬂons

. $19.95
... $19.95
... $22.95
$15.95
... $25.95
-~ $19.95
. $16.95
... $19.95
.. $19.95
... $19.95

Clip Art Vol, #2 ...

... $20.95
... $17.95
... $23.95
... $29.95
$29.95
$35.95
$39.95
$29.95

... $27.95
... $19.95
... $13.95
.......... $25.49

SOFTWARE

CarmenS. Biego (usm 52295

On Balance .
Bank St. Writar +
Electronic Arts:
Bards Tale Il ......cc.c...
Legacy of the

Epyx:

St. Sports Basketbail
Sub Battle Simulator ..

Winter Games
World Games
Wraestling

Firebird:
Colossus IV Chess ......

Microleague:
Microleag. Baseball .....
General Manager
Stat Disk ..........
'86 Team Disk .

Microprose:

Crusade in Europe ...... $22.95
Decision in Desert ....... $22.95
F-15 Strike Eagle .
Silent Service ...

Strategic Simulations:

Leader Board .............. $22.95
Tournament #1 ........... $11.95
Activision:

Champ. Basketball ...... $25.95
Championship Golf ...... $22.95
GFL Football ...
Music Studio ...

Electronic Arts:
Deluxe Print Il .
Rockford ..

Empire ..
Scrabble ..

Epyx:

Apshai Trilogy .
Rogue
Winter Games s
World Games ..............

Fireblrd:
Guild of Thieves ..
Pawn

Starglider ..

Microprose:

Silent Service ............. $22.95
Sublogic:

Flight Simulator 1l ........ $31.49
Jet Simulator ... . $31.49
Scenery Disk .. . SCALL
Unison World:

Print Master ................. $19.95
Art Gallery 10r 2 ....... $14.95
Fonts & Borders .......... $17:95

Print Shop ............

Print Shop Compan. ....
Graphic Lib. L or Il
Karateka ...
Toy Shop
Bank St Wﬁtar & e
Ancient Art of Wa.r
At Sea s e $05.05

Electronic Arts:

Colenial Conquest .......

Phantasie Il ....
Realms of Darkness
Shard of Spring
Wizards Crown
Eternal Dagger

Subloglc:

Flight Simulator I

Jet Simulator ... i
Night Mission Pinball ... $21.95
Scenery #1-# ea. ....... $12.95
Unison World:

Art Gallery 2 ... .. $14.95
Print Master $19.95

an. ... $22.95

$12.95
.. $16.95
. $11.95

ping on Prepaid cash orders over $50 in the Continental US. /NN

BEST SELECTION

Sublogic:

Jet Simulator ...
Scenery Japan ...

Scenery #1-#6 ..
Flight Simulator ..
Timeworks:

Swiftcale ..
Wordwriter
Unison World:
Art Gallery 2 ...
News Master ..
Print Master (+) .........
Fonts & Borders ..........

5-1/4
Maxell:
SSDD ...
DSDD ...
‘Bonus:
SSDD ..
DSDD .
SKC:
DSDD .
DSHD .
Generic DSDD ..o $4.95
Verbatim:

SSDD .
DSDD ...

3.5

Maxell:
SSDD .
DSDD ...
Verbatim:
SSDD ...
DSDD
SKC:
SSDD ...
DSDD ....
Generic SSDD
Generic DSDD

Tach ..
Tac 1 + IBM/AP $17.95
Economy ... . $4.49
Slik Stick . . $4.95
. $7.95
... $10.95
3-Way ... $17.95
Bathandle $14.95
500XJ ........ $10.95
500XJ-Apple/PC $21.95
Winner 909 .... $19.95
Wico IBM/AP . .. $19.95

Contriver Joystick Bd .. $29.95




Access:

Mark “Mac” Bowser, Triple Pack ......ccceoee. $11.95
Sales Manager Leader Board Pack ..... $14.95
Activision:
| would personally Hitch HIKerS ...............
like to thank all of our e e Goidnasas
past customers for Music SUdi0 ...

helping to make Lyco "
Computer one of the Brocerband:

largest mail order z:::snwc(man ...... :ﬁ:;ﬁ Corente
companies and a Shop i §22 Jeves

e Tracker ...

leader in the industry, ~ Srepnictio. L IL1II ... $13.49 :
Also, | would like to Bank St. Writer ........... $27.95 :wﬂ

extend my personal Electronic Arts: & MWM

invitation to all computer ~ Pinball Con Set ............ 'wm 0ags
enthusiasts who have Lords of Conquest ........ X resting

, ~not experienced the Starfleet | .oooovrrrirenniens . Microprose:
- ~ services that we provide.  Chess Master 2000 .. Silent Service .
o Please call our trained Music Con Set ............ 95  F-15 Strike Eagl
sales staff at our toll free number to inquire about our Super Boulderdash ....... Optimized Syst
diverse product line and weekly specials. OneonOne ............. : Personal Pascal
First and foremost our philosophy is to keep abreast mz"ﬂ $22.05 s Ay
of the changing market so that we can provide you with 70 0 e Strategic Simul
not only factory-fresh merchandise but also the newest Microleague: HEDEDD o
models offered by the manufacturers at the absolute best Microleag. Baseball ..... $22.95  Phantasie Il .....
possible prices. And we offer the widest selection of General Manager-........ $16.95  Road War 2000
computer hardware, software and accessories. SEBEES s 51385  ECEEE

Feel free to call Lyco if you want to know more about Microprose: Subloglc:

a particular item. | can't stress enough that our toll-free Contlict in Vietnam Flight Simulator
number is not just for orders. Many companies have a F-15/Strike Eagle ... : Scenery Disk ...
toll-free number for ordering, but if you just want to ask a Keanedyl Appeoach ==z Unison World:
question about a product, you have to make a toll call. Not Silent Service ... Art Gallery 1 or
at Lyco. Our trained sales staff is knowledgeable about all Top Gunner ... i Print Master ...
the products we stock and is happy to answer any questions Optimized smms Fonts & Borders

you may have. We will do our best to make sure that the
product you select will fit your application. We also have
Saturday hours — one more reason to call us for all your
computer needs. Basic XL ....

Once you've placed your order with Lyco, we don't Basic XL Tool Kit ..
forget about you. Our friendly, professional customer Personal Pascal 2
service representauves will find answers to your questions Strategic Simulations:

. about the status of an Battle of Antetiem ........ $28.95

order, warranties, .
product availability, or
prices.

Lyco Computer
stocks a multimillion

Famous Course

dollar inventory of Leader Board P
factory-fresh Sublogic: Action Soft:
merchandise. Chances Flight Simulator Il ....... $31.49 0 pariscope ..
are we have exactly Night Mission Pinball ... $18.95  Thnderchoppe
what you want right in Scenery #1-#6 ea. ... $1295
our warehouse. And that  Scenery #7 ............. $14.95 Charon e
means you'll get it fast. T
In fact, orders are Leather Goddes
normally shipped within Top Fuel Elimin
24 hours. Free shipping Bayond Zork .
on prepaid cash orders GFL Football .

over $50, and there is
no deposit required on
C.O.D. orders. Air freight or UPS Blue/Red Label shipping is
available, too. And all products carry the full manufacturers’
warranties.

| can't see why anyone would shop anywhere else. Selec-
tion from our huge in-stock inventory, best price, service that
can't be beat — we've got it all here at Lyco Computer.

TO ORDER, CALL TOLL-FREE: 1-800-233-8760
New PA Wats: 1-800-233-8760
QOutside Continental US Call: 1-717-494-1030

Hours: 9AM to 8PM, Mon. - Thurs.
9AM to 6PM, Friday — 10AM to 6PM, Saturday

For Customer Service, call 1-717-494-1670,

: ] Bank St. Writer
(e 9AM to 5PM, Mon. - Fri. Morrcord Lol
o= o] Or write: Lyco Computer, Inc. o ) Graghic Lib. I, |

P.O. Box 5088, Jersey Shore, PA 17740 e

Risk-Free Policy: e full manufacturers' warranties ® no sales tax outside PA < D
e prices show 4% cash discount; add 4% for credit cards ® APO, FPO, Print Shop Corr
international: add $5 plus 3% for priority ® 4-week clearance on persona! checks Print Shop Pap«
® we check for credit card theft ® compatability not guaranteed @ return Caukiron
authorization required @ price/availability subject to change e prepaid orders under R
$50 in Continental US, add $3.00 Superbike Chall

R, Attention Educational Institutions:
SR e ol el

educational service program, please
call our representatives for details.




Program é: Tiles—Atari ST Version

Copyright 1988 COMPUTE! Publications, Inc.<
All Rights Reserved<
rez’Z=XBI0DS(4) <
IF rezZ<{>0<«
alrt$="Please switch toiLow Resolution."<
ALERT 3,alrt%,1,"0K",b<
END&
ENDIF<
GRAPHMODE 2<¢
DIM hitnum(1),hnum{1),high{1),score(l),hit (59)
shrow(38) ,hcol (38) <
DIM c(17),t (&) ,dec(1),bc(38)<
HIDEM&
dsave_palette<
new_game: €
@blank_screen<
FOR i=1 TO 1é&<
dcolors<
NEXT i<
FOR i=@ TO 1<
hitnum(i)=0<
hnum (i) =0<
score (i)=580<
high (i)=588<
NEXT i<
aboard<
Jdset_palette<
f!'=TRUE<
start: <
pl=numpl-pl<
IF score(pl)=8<
GOTO start<
ENDIF<
PUT 75,1469, erases$<
DEFTEXT 4,1,8,6<
TEXT 99,178,"Click to view"<
WHILE MOUSEK=8<
row=RANDOM (&) €
col=RANDOM(18) <
dplayer (pl) <
arandom_num<
IF f!=TRUE<
dsquare<
ENDIF<
atiles<
WEND<
f !=FALSE<
dshow_tiles<
PUT 75, 169,erases$<
DEFTEXT 4,1,0,6<
TEXT 79,178,"Click when ready"<
WHILE MOUSEK=8 AND score({pl) >@<
atiles<
atimer<
aplayer (pl) <
WEND<
SOUND 1,0<
2dhide_tiles<
SHOWM<
DEFMOUSE 3¢«
PUT 75,1469,erases<
DEFTEXT 4,1,0,6<
TEXT 165,178,"Tiles = "+5TR&{((hitnum(pl)+1))<
PAUSE S56<
ddo_search<
HIDEM<¢
IF score(pl) >@<
hnum(pl)=hnum(pl)+hitnum(pl) <
hitnum{pl)=hitnum(pl)+1<
ENDIF<
IF score(numpl-pl)=8<
GOTO end_game<
ENDIF<
IF score(pl)>high{pl)<
high{(pl)=scorelpl)<
dprint_score<
ENDIF<
IF hitnum(pl)=>308<
athirty<
ENDIF<¢

60TO start<
end_game: €
IF numpl=1 AND score(@)=8 AND score{l)=0<
GOTO end_it<
ELSE<
IF numpl=@ AND score(8)=8<
GOTO end_it<
ENDIF<
ENDIF<
GOTO start<
end_it: <
WAVE 4,0<
SOUND 1,08¢
SOUND 2,8<
PUT 75, 169,erase$<
DEFTEXT 4,1,8,6¢
TEXT 81,178,"Play Again (Y/N)"<
WHILE k$<>"Y" AND k$<>"N"<
atiles<
k$=UPPER% (INKEY$) €
WEND<
IF k$="N"<
CLS«<
drestore_palette<
END<
ENDIF<
GOTO new_game<
PROCEDURE print_score<
t$=5TR$ (score(pl)) <
FOR i=LEN(t$) TO 4<
t$="90"+t$<¢
NEXT i<
DEFTEXT 16,9,0,6%
PUT 250,45+25%pl¥2,black$<
TEXT 256,53+25%pls2,te<
t$=8TR$ (high(pl))<
FOR i=LEN(ts$) TO 4<
te="0"+t$<
NEXT i<
PUT 250,79+25%plt2,blacks$<
TEXT 256,78+25¥plk2,ts<
RETURN<
PROCEDURE random_num<
REPEATS
c=RANDOM(15) +1<
UNTIL c<>9<
RETURN<
PROCEDURE tiles<
t$="Tiles"<
FOR i=1 TO 3¢
tli)=t(i+1) <
NEXT i<
t (5)=RANDOM(15) +1<
FOR i=1 TO S5¢
DEFTEXT t(i),4,0,32<
TEXT 220+15%i ,25,MID$(t$,i, 1)<
NEXT i<
RETURN<
PROCEDURE square<
DEFFILL c<
x1=4+22%col ¢
y1=12425%rows
®2=20+22%col ¢
y2=33+25%rows
PBOX x1,y1,x2,y2¢
COLOR @<
DEFLINE 1,2¢
BOX x1,y1-1,x2,y2+1<¢
RETURN<
PROCEDURE sound<
n=RANDOM(12) <
SOUND 1,15,n,6,5¢
RETURN<
PROCEDURE restore_palette<
LOCAL i%<
FOR i%=6 TO 15¢
SETCOLOR i%,paletteXZ(i¥) <
NEXT i%<€
RETURN<
PROCEDURE save_palette<¢
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LOCAL i%<
DIM paletteX(15)<
FOR i%=@ TO 15<
paletteZ(iZ)=XBIOS(7,W:1i%,W:—-1)¢
NEXT i%<
RETURN<
PROCEDURE set_palette<
LOCAL i%<
RESTORE<¢
FOR i%=8 TO 15¢
READ ri%,g%,b%<
SETCOLOR i%,r%,g%,b%<
NEXT i%<
RETURN<
PROCEDURE blank_screen<
LOCAL i%<
FOR i%=0 TO 15¢
SETCOLOR i%,9,0,08<
NEXT i%<
DATA 1,1,0,7,8,0,7,3,0,7,5,8,7,7,08,4,7,08,08,7
28,08,7,5,0,7,7,8,5,7<
DATA 8,2,7,0,08,7,5,08,7,7,9,7,7,9,8,7,7,7%
RETURN¢
PROCEDURE show_tiles<
dclear_tiles<
FOR i=@ TO 29<
hrow(i)=-1¢
hcol (i)=-1¢
NEXT i<
FOR i=@ TO hitnum{pl)<
get_coord: <
er=90<
hrow(i)=RANDOM (&) <
hcol (i )=RANDOM(10) <
IF i>=1¢
FOR x=@ TO i-1¢
IF hrow(x)=hrow(i) AND hcol (x)=hcol (i)
<
er=1<
ENDIF<
NEXT x<
ENDIF<
IF er=1<
GOTO get_coord<
ENDIF<
REPEAT<
bec (i )=RANDOM{16) <
UNTIL be(i)<>3 AND bc(i)<>8<
row=hrow(i)<
col=hcol (i) <
c=bc(i) <€
dsquare<
NEXT i<
RETURN<
PROCEDURE player (pl)<
IF pl=g<
tis="Player 2"<
t2¢="Player 1"<
yl=40<
y2=90¢
ELSE<
tis="Player 1"<
t2¢="Player 2"¢
y1=90<
y2=40<¢
ENDIF<
DEFTEXT 9,0,8,5¢
TEXT 243,y2,t1%¢
@colorss
FOR i=1 TO 8¢
DEFTEXT c(i)«
TEXT 235+8%i,y1,MID$(t28,i,1)¢
NEXT i<
RETURN<
PROCEDURE timer<
z=INT((TIMER) /2) /108<
IF z>=htime+1¢
@dec_score<
htime=z<
ENDIF<
RETURN<
PROCEDURE dec_score<

dec (pl)=40<
IF score(pl)<20008<
dec (pl)=28<
ELSE<
IF score>S@00<
dec (pl ) =60%
ENDIF<
ENDIF<
score(pl)=score(pl)—-dec(pl)<
IF score(pl)<{=0¢
score(pl)=0<
ENDIF<
aprint_score<¢
SOUND 1,15,1,5,1¢
SOUND 1,08<
RETURN<
PROCEDURE hide_tiles<
c=g<
FOR i=@8 TO hitnum{pl)<
row=hrow(i) <
col=hcol (i) €
dsquares

NEXT i<
RETURN<
PROCEDURE do_search¢
SHOWM<
hits=0<
search: <
WHILE MOUSEK=@<
c1=INT (MOUSEX/22+1)-1%
r=INT (MOUSEY/24+@.4)-1¢

WEND<
PAUSE 15¢<
FOR i=@ TO hitnum(pl)<
IF ci=hcol (i) AND r=hrow(i) <
row=hrow(i)<
col=hcol (i) <
c=bc (i) &
Asquares
hrow(i)=-1<
hecol (i)=—-1¢
hit=1¢
ENDIF<«
NEXT i<
IF hit=1<¢
@hit_sound (TRUE) <
score(pl)=score(pl)+100<
hits=hits+1<
hit=0¢
ELSE<
@hit_sound (FALSE) ¢
score(pl)=score(pl)-108<
IF score(pl)<@<
score(pl)=0<
ENDIF<
ENDIF<
aprint_score<
IF hits>hitnum(pl) OR score(pl)=@<
GOTO end_search<
ELSE<
GOTO search¢
ENDIF<
end_search: <
FOR i=0 TO hitnum{(pl)<
PAUSE 15«
c=bc(i)<
row=hrow(i)<
col=hcol (i) <
IF hrow(i)<{>-1¢
c=beclil) <
dsquare<
ENDIF<
NEXT i<
PAUSE 108<
dclear_tiles<
RETURN<
PROCEDURE hit_sound{(flag!)<
IF flag'!=TRUE<
oct=6¢
ELSE<
oct=2¢
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ENDIF<¢
SOUND 1,15,4,0ct<
SOUND 2,15,7,o0ct<
WAVE 3,3,8,65535, 10<
RETURN<
PROCEDURE colors<
FOR i=1 TO 16¢
cli)=cli+l) <
NEXT i<
REPEAT<
c{17)=RANDOM{15) +1<
UNTIL c(17)<>6 AND c(17)<>9<¢
RETURN<
PROCEDURE thirty<
PUT 75, 149,erases<
FOR t=1 TO 186<
@colors<
t$="3F Tiles Found!"<
FOR i=1 TO 15¢
DEFTEXT c(i),1,08,6¢
TEXT B1+48%i,178,MID$(t$,i, 1)<
NEXT i<
atiles<
Psong<
NEXT t<
RETURN<
PROCEDURE song<
READ ni<
IF n1=999¢
RESTORE sdat<
READ nil<
ENDIF<
SOUND 1,15,n1,6,2¢
sdat: <
DATA 3,5,5,7,1,3,5,7,6,999¢
RETURN<
PROCEDURE clear_tiles<¢
c=0<
FOR col=8 TO 9<
FOR row=@ TO S5<
Fsquares
NEXT row<
NEXT col<«
RETURN<
PROCEDURE board<
CLS<
DEFLINE 1,3¢
COLOR 9¢
FOR x=@8 TO &<
LINE &,x%25+10,223,xx25+10¢
NEXT x<
FOR x=@ TO 18<
LINE x%22+1,10,x%22+1, 160¢
NEXT x<
FOR row=@8 TO S5<¢
FOR col=8 TO 9<
drandom_numé
@sgquare<
NEXT col<
NEXT row<
COLOR 13<
RBOX 75,169,211,181¢
DEFFILL 9<
FILL B5,175¢
BET 75,169,211,181,erases$<
COLOR 2¢
RBOX 233,390,315, 135¢
COLOR 4¢
RBOX 232,29,316, 136¢
DEFFILL &€
FILL 388,75<
DEFTEXT 9,90,0,56%
TEXT 243,40,"Player 1"<
TEXT 256,465,"High 1"<¢
TEXT 243,99, "Player 2"<
TEXT 259,115,"High 2"<
DEFFILL @<
FOR x=8 TO 3<
PBOX 250,45+25%x,300,55+251x<
NEXT x<
BET 256,45,300,55,blacks<
DEFTEXT 4,1,4d,6%

TEXT B84,178,"1 or 2 Players?"<

DEFTEXT 3,4,0,4<

TEXT 38,194, "Copyright 1988 COMPUTE! Publica
tions, Inc."<

TEXT 99,197,"Al1 Rights Reserved"<
adset_palettes

Kp="1g

WHILE k$<>"1" AND k$<>"2"<¢
k$=INKEY$<
row=RANDOM (&) <

col=RANDOM(18) <
arandom_num<
asquare<
Jsound<
dtiles<
WEND<
SOUND 1,0<
numpl=ASC(k$)—-49<
FOR pl=@G TO numpl<
Qprint_score<
NEXT pl<
pl=numpl< (G}
RETURN<

"3 N
Save Your Copies of COMPUTE!

Protect your back issues
of COMPUTE! in durable
binders or library cases.
Each binder or case is
custom-made in flag-
blue binding with em-
bossed white lettering.
Each holds a year of
COMPUTE!. Order several
and keep your issues of
COMPUTE! neatly organized for quick reference.
(These binders make great gifts, tool)

Cases: Binders

$7.95 each: $9.95 each;
3 for $21.95; 3 for $27.95;
6 for $39.95 6 for §52.95

(Please add 5$2.50 per unit for orders outside the U.S.)
Send in your prepaid crder with the attached coupon
B N N N N B DN D B B e .

Mail to: Jesse Jones Industries, P.O. Box 5120,
Dept. Code COTE, Philadelphia, PA 19141

Please send me — COMPUTE! O cases O binders.
Enclosed is my check or money order for § .
(U.S. funds only.)

Name
Address
City
State Zip

Satisfaction guaranteed or money refunded.
Please allow 4-6 weeks for delivery.
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New from COMPUTE!

War game simulations come alive with two new books from COMPUTE!. Whether you're dodging torpedoes,
bombing targets, or planning to defend against an enemy invasion, these books contain the hints and strategies
you need for a successful defense—and offense. There's historical information on actual battles, technical infor-
mation about your war machines, plus many tips on using hidden features of the software.

rrorronic I S T T T S

BATTLEFIELD

Bob Guerra

The Electronic Battlefield
Bob Guerra

ISBN 0-87455-117-X
$12.95

This comprehensive reference book on computer war games—how to play them and what strategies to use—will find a place on thousands of
computer owners’ desks. Whether acting as fierce opponent or impartial referee, the computer is perfect for war game play. The Electronic
Battlefield offers general and specific hints, tips, and play techniques for all the most popular computer games. Filled with detailed information
on such games as Silent Service, Roadwar 2000, Field of Fire, Arctic Fox, and Balance of Power, this book will appeal to players of all ages
and levels of experience. Also included in this book are undocumented features of games like F-15 Strike Eagle, command reference charts for
many of the games, and even tips from the game designers. The perfect resource for any electronic war gamer.

SUBMARINE
COMMANDER

WCHARD O SHEFRED

Sub Commander: Tactics and Strategy for WWII Submarine Simulations
Richard G. Sheffield
ISBN 0-87455-127-7
$12.95

Run silent, run deep. This hands-on approach to popular submarine simulators like Silent Service, Gato, Sub Battle, and Up Periscope puts
you at the periscope of an American boat in World War 1. This collection of undersea warfare tactics and strategies will appeal to every simu-
lator captain. Information about actual World War Il submarines, crews, and captains provides an excellent introduction. Detailed accounts of
real submarine battles illustrate ways you can pilot your own electronic sub. The heart of the book outlines offensive and defensive tactics and
maneuvers that bring you into torpedo range and get you out again safely. Learn how to decimate heavily escorted convoys, how to shoot
“down the throat” at a charging destroyer, and how to weather determined-depth charge attacks. You'll be able to immediately apply these
techniques and tricks to your own submarine software.

Note: The books do not include any of the software products mentioned.

To order COMPUTE! books, call toll free 1-800-346-6767 (in NY Please add $2.00 per book shipping and handling. NC residents
212-887-8525) or write COMPUTE! Books, Customer Service, P.O. add 5 percent sales tax and NY residents add 8.25 percent sales
Box 5038, F.D.R. Station, New York, NY 10150. Customer Service tax. Please allow 4-6 weeks for delivery.

hours are 10:00 a.m. to 12:30 p.m. and 1:30 p.m. to 3:30 p.m. EST

Monday through Friday. COMPUTE! books are available outside the United States from

subsidiaries of McGraw-Hill International Book Company.

COMPUTE! Publications,Inc. @

A Capital Cities/ABC, Inc. Company



Reviews

Russell H. Fisher

Requirements: Commodore 64, Apple II.

Earth Orbit Stations, or EOS, is a game of
space development for one to four play-
ers. Although several variations and sce-
narios are included, one would be well
advised to start with the scenario desig-
nated “Research Mission” to become
familiar with the game. Depending on
the mission selected, playing time to
completion can vary from a couple of
hours to much, much longer (the pack-
age says 2-40 hours). Some game sce-
narios can be extremely complicated. If
you like action-oriented games, you
should look elsewhere; on the other
hand, if you like a mental challenge,
EOS could be the one for you.

Tackling The Final Frontier
EOS begins in the spring of 1996 and
continues thereafter in annual quarters.
During each player’s turn, several ac-
tions may be performed. Some of them
are quite clever, including an online
newspaper filled with information that
pertains to the scenario being played. I
chose to read the EOS News at the be-
ginning of each quarter. Sometimes the
news can be astounding: I was sur-
prised at the beginning of one quarter
to read that [ had received an emergen-
cy bank loan during that period. The
news is often filled with mundane an-
nouncements about price increases and
more interesting announcements about
Space Shuttle events; these announce-
ments, however mundane, can affect
your scenario, so pay attention. The
news also contains little tidbits attribut-
ed to unnamed sources, so don’t believe
all that you read.

In the beginning games, Research
and Drydock, one must construct space
stations using modular parts. All sta-
tions must have a Command Module,
Logistics Module, Life Module, Galley
and Gym Module, a power source, and
assorted connectors to link the modules
together. Since you pay for each addi-
tion to your station, consideration of
economic factors is a must. Other mod-

EOS: Earth Orbit Stations

ules may then be added, and these are
used for research or commerce. In early
stages of station development, it's
usually best to use these modules to
develop a source of income. As the
game develops, the player can select
what modules are to be used for re-
search or commerce.

Among the many kinds of modules
available are solar power units, biology
labs, computer labs, energy platforms,
space telescopes, and weather centers.

During each turn, you can examine
usage of the commercial modules during
the previous quarter and adjust your
prices accordingly. Other players’ pricing
can affect your income. You can adver-
tise, which will increase your income and
decrease other players’ income.

?Eti(i fMoa

b

Earth Orbit Stations puts you in charge
of the development of an ongoing space-
station /space-commerce facility.

Research Materials And
Venture Capital

In addition to the daily newspaper, you
may visit one of several libraries to
learn about station or module charac-
teristics, or to getinformation about any
of the planets or moons in our solar
system. You also may visit the bank to
borrow money, or to deposit/withdraw
funds from savings.

Longer versions of the game require
space development by building Cargo
Liners and Jupiter Explorers. This level
of ambition takes money as well as con-
stantly advancing technologies, making

the balance between commerce and
R&D an ongoing challenge.

There are a couple of minor quib-
bles I have with this Electronic Arts
release. I reviewed the game on a 64.
Although I've never before had difficul-
ty loading an EA product, my copy of
this game was hard to load. For some
reason, the game loads more predictably
when my printer interface is disconnect-
ed from the cassette port, although there
is no mention of special conditions or
requirements in the manual.

The game requires that you make a
mission disk before play begins. If you
follow the directions, several disk
swaps are required. I wish EA had in-
cluded recognition of a second drive to
help automate this procedure. In any
event, I found that the mission disk was
not copy protected, and a copy can be
made before the game is loaded.

On the whole, though, EOS offers a
level of challenge unusual in space-
related software. To succeed at this
game requires careful thought. The
computer can be selected as one or
more competitors, and competitors can
be added to play at any time. Of the
seven scenarios, | have played only the
first two to conclusion. One of the fea-
tures of the game is that after a winner
is declared, you can continue playing,
apparently for as many quarters as you
like. EOS is an excellent introduction to
the many problems man must over-
come to succeed in space. In that regard
this game could be an attractive choice
for younger minds, as well as older
minds with youthful outlooks.

EOS: Earth Orbit Stations
Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$29.95 Commodore version
$34.95 Apple II-series version
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Earl Weaver Baseball

Neil Randall

Requirements: Amiga with a minimum of
512K (reviewed here), and IBM PC/Tandy
and compatibles with a minimum of 256K,
to be released in late 1987.

Baseball simulations have been popular
ever since the introduction of the home
computer. Intellivision’s baseball game
perhaps started the trend, and the base-
ball game for the old Odyssey was cer-
tainly that machine’s strongest offering.
SSI's Computer Baseball ruled the statis-
tical games for a couple years, while
Gamestar's Star League Baseball held us
in thrall with its animation and graph-
ics when it was introduced for the Com-
modore 64 and the Atari 800. Probably
because of the game’s unique relation-
ship between the individual player and
his or her favorite team, and the classic
one-on-one showdown between pitcher
and batter, baseball lends itself ex-
tremely well to the computer, overcom-
ing in fact many of the limitations of
computer sports.

For the most part, though, even the
best baseball offerings have empha-
sized either the statistical game or the
arcade game. Computer Baseball and
Star League Baseball represent the earli-
est best of each world, while subLogic’s
Baseball and Accolade’s HardBall! dem-
onstrate the advances made in each of
these separate categories. Beginning
with Epyx’'s World's Greatest Baseball
Game, designers began to attempt a
merging of the two game styles. Epyx's
game offered you the choice of manag-
ing the team or operating the players on
the field (or both), and except for its
difficult arcade mechanics, and some
questionable statistical results, it
worked very well.

With the coming of the more pow-
erful computers, though, it was inevita-
ble that sports games would increase in
sophistication. Gamestar (now under
Activision’s umbrella) has released
Championship Baseball, with its play/
manage mode, and Micro League Base-
ball has appeared for these computers
as well. The best of them all, though, is
Electronic Arts’ Earl Weaver Baseball. Tt
is, without question, the closest we
have to the ideal computer baseball
game, and as a product and a program it
is stunning to behold.

Earl’s Input

Earl Weaver Baseball has been designed
under the strategic guidance of (not
surprisingly) Earl Weaver, the venera-
ble former manager of the Baltimore

Orioles. Combining both statistical and
action games, it allows you to draft
teams, create players, trade players
among teams, keep track of stats
throughout a season, create your own
leagues, and even design your own
ballparks. On the original disk, are 8
teams of all-time greats and 32 well-
known parks, and you can play with
these until you are ready to go out on

your own.

Earl Weaver Baseball is a feature-
packed baseball simulation that offers,
among other things, comprehensive sta-
tistical detail and extraordinary graphics
and animation.

Additionally, Electronic Arts offers
data disks to supplement the game.
Each contains all teams from a particu-
lar season (the 1986 season is available
now) and all the appropriate parks.
Nice as these are to have, they are
hardly necessary. Stats creation is ex-
tremely easy (if time-consuming); all
you need is the complete statistics page
from your newspaper, and a few hours
of time. To create leagues, teams, and
parks, you access the Commissioner
menu in the game and follow the in-
structions. Creating players is simply a
matter of filling in the stats as they
appear, one by one. You can even use
split stats, for switch-hitters, and stats
for secondary fielding positions.

But creating statistics is hardly
what this game is about, any more than
reading the box scores is what real
baseball is all about. Earl Weaver Base-
ball is played, and managed, on the
field, and here lie the game’s greatest
strengths.

First of all, on some versions, we
have an announcer. Making use of the
Amiga’s speech, the game announces
the pitcher’s name at the start of the
game, and each batter’s name as
he/she steps to the plate. (I say he/she
because, even though the teams that
come with the disk use only male play-

ers, there is absolutely no reason not to
create female players. You can rename
any player on the disk, and the program
even allows you to play with the pho-
nemes so the announcer can get the
pronunciation right.) The speech syn-
thesizer’s other functions are to shout
Play Ball! at the start of the game and to
take the role of the home-plate umpire
by telling you, upon request, the loca-
tion of the last pitch.

Split-Screen Action

During the pitch, the screen is divided
into two parts. The left two-thirds show
the playing field from over home plate.
The right third shows the pitcher-batter
detail, from the vantage point of the
home-plate umpire. When the ball is
hit, the right third disappears, and the
entire park comes into view.

You can use either the mouse, a
joystick, or the keyboard to control the
game’s activities. The interface is well-
designed and straightforward, and, for
the first time, pitching seems to feel like
pitching (even though it lacks the actual
detail of Accolade’s Hardballl). One of
the few problems with the game is the
difficulty, as batter, in seeing the pitch’s
height, and I hope the designers see fit
to improve this in a later edition.

At any point during the pitching,
you can call up the manager’s menu
and order your players into such ac-
tions as Guard the Lines, Charge from
First, Shift the Outfield back and to the
right, Bunt, Hit and Run or Run and Hit
(the game makes the distinction),
Squeeze Bunt, and so on. Actually,
many of these are available only in
Manage-only mode, since in Manage-
and-Play mode you perform some of
these on your own.

Advice From The Expert

If you aren’t sure which play to call, you
can ask Earl. When you do, the screen
fills with advice from the great manag-
er. Most of it is useful. If your pitcher is
doing suspicious things (like giving up
home runs), you can choose Confer-
ence. Here, the manager walks to the
mound (actually, he bolts), and a screen
appears showing the pitcher lying
about his arm being fine and the catcher
agreeing so that he doesn't get punched
in the clubhouse later.

The management game offers a
host of options, as many as exist in real
baseball, but even here the game
doesn’t reach its peak. Despite all the
strategic strengths, the action game is
the strong point. What happens on the
field is the closest computer approxima-
tion so far of the events on a real base-
ball field.

The timing seems perfect. Throw-
ing out a fast runner from third base
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means a very close call at first, and on a
slow bounce the runner will cross. On a
single to the outfield, a slow runner will
not make it from second to home, un-
less the outfielder’s throwing arm is
weak or unless he misses the cut-off
man. Yes, in this game you throw to the
cut-off man, then relay to the plate—
unless the fielder’s arm is good enough
and he is close enough to throw it di-
rectly. Stolen bases are difficult, unless
Maury Wills or Tim Raines is the run-
ner, and even they get caught occasion-
ally. A sacrifice fly will score a runner
from third only if the runner is fast
enough and only if the outfielder is
deep enough.

Then there’s what everyone else
does. If the throw to the plate misses
the cut-off man, the runner from first
will usually make it to second (again,
depending on his speed). On a ground
ball to short, the catcher runs to cover
first, and this is important because the
game includes wild throws and fielding
errors. It also includes wild pitches and
past balls, and you can (at rare times)
nail the runner trying to advance from
third to home on such plays. On a
grounder to first, the pitcher will cover
first; while, on a bunt, the second base-
man will cover first, In other words, all
fielders take up their positions, on all
plays, exactly as they do in real base-
ball. Given the importance of the cut-
off man, and the fact that not all throws
go where they're supposed to, this posi-
tioning quickly shows its importance.

There are umpires at each base,
and the manager even comes out to
argue close calls. Fly balls and ground
balls are hit all over the field, but not in
preselected places as in many games.
Wind factors, stadium design, and
pitcher’s fatigue all figure in, as do inju-
ries in a long season. The game even
has a radar gun for tracking the speed of
a pitch.

Play It Again, Earl
The most fun of all, though, is the
instant replay feature. You can get a
normal-speed replay or a slow-motion
replay of any play, and you can even
slow the replay down to a frame-by-
frame breakdown. Furthermore, the re-
play is shown from a lower perspective,
and watching the play develop is as
realistic as anything you've ever seen in
a computer sports game.

If you are a baseball fan, you will
want this game. Period.

Earl Weaver Baseball

Electronic Arts

1820 Gateway Dr.

San Mateo, CA 94404

$49.95 Amiga version

$39.95 IBM PC/Tandy and compatibles
version

Test Drive

Troy Tucker

Requirements: Commodore 64; Amiga
with 512K minimum of memory; IBM
PC/XT /AT, Tandy 1000, 1200, 3000, and
compatibles with 256K minimum of mem-
ory with CGA/EGA or Hercules™; Atari
ST. Joystick required.

Strap yourself in and get ready for the
ride of your life. Accolade’s latest simu-
lation, Test Drive, puts you behind the
wheels of the five fastest, most exotic
cars in the world. You may choose from
the Lamborghini Countach, Ferrari Tes-
tarossa, Porsche 911 Turbo, Lotus Turbo
Esprit, and America’s own Chevrolet
Corvette. This high-speed simulation is
guaranteed to give you sweaty palms.

After booting up, Test Drive pro-
vides you with a beautifully detailed
photo of each car and its corresponding
specification sheet. Here, you are pro-
vided with all of the vital statistics relat-
ing to the car’s performance and
handling. For example, you can view
the top speed, torque, acceleration,
braking distance, and a few other items
that separate these cars from the ones in
their rear-view mirrors.

Drivers, Start Your Engines!
Once you have decided which car is
right for you, a press of the joystick
button puts the keys in the ignition and
you in the driver's seat. The cockpit
view is very authentic, giving you the
feel of actually being in the car. The fully
detailed instrument panel contains a
speedometer, tachometer, and an oil
pressure gauge. A working shifter is dis-
played at the lower part of the screen.
Shift gears by pressing the joystick up or
down and hitting the fire button. As an
added touch, Test Drive provides you
with the option to mimick the gear pat-
terns of each car with the joystick.
You are also provided with a radar
detector, which can be found in the
upper left portion of the windshield,
attached to the sun visor. The radar
detector comes in very handy along the
way as you encounter the radar traps.
Test Drive's fuzzbuster works just like
the real thing, with five red lights on its
face and a speaker to alert you of the
danger ahead. When radar is first detect-
ed, you are alerted with an audible tone
and a flashing light. As you get closer to
the radar, more of the red lights flash.
When all of the lights are on, you are
being clocked by the Highway Patrol.
After getting the feel of the con-
trols, you're ready to go. Your goal is to
reach the top of the mountain as fast as
you can and in one piece. The trip is
divided into segments by a series of

Trying to outrun Smokey in Test Drive.

checkpoints. Only five crashes are al-
lowed between each checkpoint, so you
must drive carefully. You rev the en-
gine into the red line and slam it into
first, and you're off. Driving through
the winding mountain road at breakneck
speed is no easy task. Water slicks, pot-
holes, and passing motorists will either
slow your progress or cause you unfortu-
nate mishaps. Occasionally you may
even have a bug or two splatter on your
windshield, just to make matters worse.

Smokey Alert

If the terrain doesn’t get you, the Smo-
kies will. They patiently wait for speed-
ing motorists driving flashy sportscars.
And once they clock you breaking the
speed limit, the chase is on. You can
outrun him if you're good, or you can
just pull over and take your medicine. If,
however, you fail to get away, he'll force
you off the road and write you a citation.

The superbly detailed graphics and
realistic sound effects make Test Drive
one of a kind. One drawback to play-
ability is that you are limited to a single
driving course. In addition to the
mountain course, a nice drive through a
cityscape or other terrain would have
made the game seem more complete.
Even at 140 mph, a mountain road can
get boring after a while.

Overall, though, the game seems
designed with the player in mind. Sim-
ulations in the past have always over-
whelmed players with a vast array of
controls and gauges to master, often
taking the fun out of playing. Test Drive
takes away the drudgery and adds
playability without sacrificing realism.
Simulation enthusiasts as well as ar-
cade gamers and speed demons will
want to check this one out. You
wouldn’t drive like this on real roads,
so it’s fun to be able to cut loose with
Test Drive.

Test Drive

Accolade

20813 Stevens Creek Blvd.
Cupertino, CA 95014

$29.95 Commodore 64 version
$39.95 IBM and compatibles version
$44.95 Amiga and Atari versions
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Project: Stealth Fighter

Ervin Bobo

Requirements: Commodore 64; conver-
sions are planned for IBM PC and compa-
tibles, and Atari ST.

There probably are not enough superla-
tives to describe this one, so I'll hedge
by saying that Project: Stealth Fighter is
a superlative flight simulator, from the
opening title screens to the final mis-
sion assessment.

To understand Stealth, it will be
helpful to understand that “stealth”
technology is concerned with building
aircraft that are invisible to radar. It is
probably the most secret project of our
armed forces, and from that, the obvi-
ous question arises: How can they sim-
ulate something nobody knows about?

Quite simple, really. Once those
two parameters are known—""aircraft’’
and “radar invisible”—those involved
with aircraft design can extrapolate the
rest. While they may not be 100 percent
correct in their assessments, they’re
probably very close. Since Project:
Stealth Fighter does not have to concern
itself with building materials, it concen-
trates on speed, altitude, and aircraft
configuration. All the parameters used
here seem to hang together logically.

The result is an aircraft of tomor-
row flying the missions of tomorrow.
(And given the current situation in the
Middle East, some of these missions are
being flown today.) This makes Stealth
one of the best flight simulators ever.

Meet The Enemy
In form, Stealth borrows heavily from
the routines of the wildly successful
Gunship, also from Microprose. The
animation of the title screens is more
sophisticated, showing what another
year of experience can produce, and the
mission planning is very similar. There
are five scenarios from which to choose,
one of them a training mission, but
even these have three different levels:
Cold War, Limited War, and Conven-
tional War. These are further subdi-
vided by pitting you against Green
Opponents, Regular Opponents, or Ex-
pert Opponents, which are divided
even further into Air or Ground targets.
Following these choices, you're
given the details of your mission and
your primary target. Maps of the four
areas are included with the program,
and a map will appear on your control
console as well. The console map also
functions as an automatic navigator,
just as it did in F-15 Strike Eagle, making
it easy for you to set course for the
target, even if you understand nothing

about map coordinates.

Now you arm the plane. There are
four weapons bays—because hanging
the weapons on conventional pylons
would increase the radar profile—and a
great variety of weapons. Since your
mission could be air-to-air or a ground
strike, it's important to have the right
mix of weapons for the job. Fortunate-
ly, the default choices made by the
program are usually enough, though
you may vary the mix if you want.

All of this has taken place on side 1
of the disk. Now you'll flip it to side 2 to
actually begin your mission. Perhaps we
should note that, unlike Gunship, Stealth
will load and run with extra disk drives
or a printer attached to your computer,
making the loading and playing of the
game more convenient. A trade-off is
that if you wish to save your pilot and
his record, it must be done on a separate
disk—certainly no hardship.

Project: Stealth Fighter is a flight
simulator for state-of-the-art aircraft
technology.

In flying a mission, you'll rely
heavily on the keyboard overlay. It
seems to be a rule that as flight simula-
tors become more sophisticated, the
controls become more complex. Given
all that will be happening in a mission,
it is an understandable complexity. For
example, before you can fire on the
enemy, you must open the bay doors,
then arm one of the weapons bays by
pressing the appropriate function key.
Only then will the fire button launch a
weapon. Then, to minimize your radar
profile, press RETURN to shut down
the weapons and close the bay doors.

Similarly, when flying, one key will
be used for each of these moves: Engine
On/Off, Flaps Extended/Retracted,
Throttle Increase, Throttle Decrease,
Landing Gear Up/Down, and so on. If
this seems daunting, it is so only in the
telling. The keyboard overlay helps
keep things sorted out and simple.

Heads Up!

Stealth’s heads-up display (HUD) is one
of the best ['ve seen. At the top is your
compass heading and your autonaviga-
tion mark. Running down the left side is
a speed indicator, while on the right is
an altitude reading. In the center is the
horizon marker, which changes to a
gunsight if you arm your cannon. Below
that are pitch and roll indicators. All this
information is delivered without clutter-
ing your view through the windscreen.

On the control panel are indicators
for throttle, fuel efficiency, positions of
landing gear and speed brakes, vertical
climb indicator, color CRT with satellite
map, and a radarscope that will display
the enemy and his missiles. Once again,
the display manages this without clut-
ter and with a very high degree of
readability.

You may find that the most impor-
tant displays on the console are those
having to do with Electro-Magnetic Visi-
bility—your radar profile. A row of LED
lights shows your degree of visibility,
and you must take steps to lower it: fly
higher or lower, turn off targeting sys-
tems, close weapons bays, and so on, The
F-19 Stealth does not have the high
speed of some of your enemies, so it must
rely on concealment in order to survive.

Your Mission, Should You
Decide to Accept |i. ..

When a mission has ended—either by
your returning to base or aircraft carrier,
or by being shot down and perhaps
killed or captured—there will be a se-
quence of captioned still frames that
summarize your mission. You may
have carried out your mission flawless-
ly, or created an embarrassing interna-
tional incident, or achieved one of
several degrees between.

In any event, you'll be scored on
several levels: how well you flew your
mission, whether you accomplished your
objective, whether you managed to re-
turn to base, and so on. All this boils
down to a number called Mission Score.
Yet another number indicates how well
you maintained radar invisibility.

These two scores are combined for
a total mission score, which determines
what decorations or promotions in rank
you may earn. Mission scores are cu-
mulative, and all this information can
be saved on a pilot’s disk. Whether you
wish to cheat is up to you, but it's
possible to save only the good missions
and ignore those that have you killed in
action.

In any combat simulator, the quali-
ty of the missions is a big factor. Stealth
has both quality and challenge. De-
pending upon your choices, a mission
may be as simple as flying to the coast
of Libya and shooting down a single
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airplane, or as complex as finding a
lone aircraft over the vast waste of the
North Cape, or striking well-protected
ground targets in Europe during a con-
ventional war.

Sights And Sounds

Whichever you choose, be prepared for
excellent 3-D graphics on the ground
and in the air. The graphics are of the
“wire-frame” type, which has come to
be the 64's best combination for repre-
senting objects while keeping the speed
of screen updating high enough that it
does not get boring. During the many
hours I've spent with Stealth, I've often
thought of F-15 Strike Eagle. While there
are similarities in the games, the differ-
ence is in three years of learning new
programming techniques, and this dif-
ference shows very well in Stealth.

Sound has also improved, from the
rising whine of a newly started engine
and the whistling roar at high altitudes,
to the sounds of air and ground
explosions.

As always, the documentation from
Microprose is as deserving of superla-
tives as the simulation itself. Because
they’re now producing games in more
computer formats, the manual serves as a
general guide, while an insert gives the
specifics for your machine. From the
manual, you'll learn as much as is known
and probably most of what can be sur-
mised as to the eventual nature of the
Stealth aircraft. You'll also learn of weap-
ons systems and be given a very good
grounding in air combat techniques.

While I've admitted I can’t say
enough good things about Project:
Stealth Fighter, 1 can say this: If you're
to have only one flight simulator in
your library, let it be this one. On the
other hand, if you've tried them all
while looking for the best, your search
may well end here. On the title screen,
below the Microprose logo, are the
words Proudly Presents. Rightly so.

After all the fun I've had with F-15
Strike Eagle, Silent Service, and Gunship,
I now realize that these were merely a
prologue. Project: Stealth Fighter is
Microprose’s best.

Guitar Wizard

Art Hunkins

Requirements: Commodore 64, Atari 800/
XL/XE, Apple Il series, or Macintosh.

Guitar Wizard from Baudville is an edu-
cational program designed to teach be-
ginning and intermediate pop-guitarists
about chords and scales. It does this by
relating chords and scales to the guitar
fret board. I reviewed the Commodore
64 version, which comes with an Atari
version on the flip side of the disk. The
program also is available for Macintosh
and Apple II.

The main menu accesses four pro-
gram options: Chord Wizard, Scale
Wizard, Fret-Board Wizard, and Impro-
vization Wizard. The instructional val-
ue of the program is augmented by a
screen-dump option that prints three or
four hi-res screens on a page. This per-
mits hard-copy customization to fit in-
dividual needs. You can customize
Guitar Wizard to default to your choice
of several printers.

Fret-Board Choices

Guitar Wizard is easy to use. Available
options are indicated on the screen at
all times, so even a computer neophyte
should experience few, if any, difficul-
ties. Choices are made from menu via
cursor controls. A minor problem is that
the direction of cursor movement is
opposite from what you might expect.
The only other inconvenience I encoun-
tered is that you have to load the main
menu before you can move between
programs. This takes time and cuts
down somewhat on the attraction of the
material’s presentation.

Chord Wizard places chords on a
displayed fret board. You choose among
17 roots, 32 chord types, and many posi-
tions on the fret board. You can display
note names, chord degree numbers, or
pitches. The number of choices is sub-
stantial, and the music terminology used

in the program is standard.

Scale Wizard is similar to Chord
Wizard, but offers a choice of 19 scales
instead of chords, including some that
are rarely used.

Fret-Board Wizard resembles Scale
Wizard, but it allows you to create your
own scale or chord by specifying either
pitches or intervals. Fret-Board Wizard
offers several other fascinating options:
You can change instrument tuning, and
you can load and save special fret
boards of up to six strings. Four special
tunings not mentioned in the documen-
tation are on the disk: bass guitar, guitar
open-G tuning, open-D tuning, and
mandolin. These tunings make Guitar
Wizard useful for a variety of fretted
instruments.

The fourth program is Improviza-
tion Wizard. After you select a root and
chord type, the computer provides one
to nine scales for improvising with that
particular chord. In a sense, this pro-
gram serves to integrate the others—it
brings chords and scales together and
encourages creativity.

Guitar Wizard includes a tutorial
and program instruction booklet, which
includes a short primer on fret-board
harmony, useful for beginners. In addi-
tion to these booklets, the supplemen-
tal book, Guitar Wizard Study Guide, is
available at $12.95.

Two questions came to mind as I
evaluated Guitar Wizard. First, what is
the difference between Guitar Wizard
and written material dealing with the
same subject? My answer is nothing,
except for the mode of presentation.
Guitar Wizard is an alternate method of
learning scales and chords, perhaps a
slightly more interactive method. I see
it as a matter of personal preference
rather than which method is better.

The second question: Couldn’t
sound be used to demonstrate different
chords and scales? Yes, but there is an
obvious problem playing a four-to-six
note chord with even the three-voice
Commodore 64 SID chip. There also is
the problem of differing sound capabili-
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ties of various computers. Nonetheless,
these difficulties could be overcome by
playing four-to-six voice chords in ar-
peggio, one note at a time, like a slow
guitar strum. I think the incorporation
of selected play options would enhance
the educational value of Guitar Wizard
significantly. Music is sound, and
sound always makes dusty theory be-
come relevent.

Guitar Wizard is a well-produced
software package. I recommend it to
beginning and intermediate pop-guitar-
ists who wish to cover chords and
scales in a comprehensive manner, and
who are looking for an alternative to
written methods.

Guitar Wizard

Baudville

1001 Medical Park Dr., S.E.

Grand Rapids, MI 49506

$24.95 Commodore 64 /Atari version
$29.95 Apple Il-series version
$34.95 Macintosh version

Boulderdash
Consfiruction Kit

Rhett Anderson

Requirements: Atari, Commodore 64, IBM
PC and compatibles, Apple II series, and
Atari ST. Atari, ST, and 64 versions re-
quire joystick(s). PC version requires
CGA. ST version requires color monitor.

I remember the original Boulderdash.
For a month after I bought it, my com-
puter forgot how to process words. It
neglected to calculate my budget, and it
flatly refused to run any other games.
The first Boulderdash was among the
most addictive of computer games.
With the release of the Boulderdash
Construction Kit, Rockford, the star of
Boulderdash, leaps once more onto the
stage. This time, he’ll battle the slime
and the killer butterflies on all the ma-
jor home computers, with the regretta-
ble exception of the Amiga.
Boulderdash was originally avail-
able from First Star Software—a com-
pany started by Fernando Herrara, the
winner of the first Atari Star program-
ming contest. The game was pro-
grammed by Peter Liepa with Chris
Grey. The various versions of the new
Boulderdash Construction Kit have been
created by different programmers, but
they’re all faithful to the original.

Rockford’s Environment
Boulderdash is set in a diamond mine.
This is no ordinary mine, though. A
variety of deadly inhabitants circulate
through its tunnels.

Each game screen is four times the
size of the actual computer screen. The
background scrolls behind you as you
run across the screen.

Each game screen is unique. Some
screens require dexterity, some require
patience, some require planning, and
some require a little of all three. Variety
is what makes Boulderdash a great
game. Being able to design your own
screens makes Boulderdash Construction
Kit even better.

With the game's editor, you design
your own screens and games. The editor
is easy to use. It's similar to the paint
programs found on the Macintosh, ST,
and Amiga. You select a brush (like a
boulder, butterfly, firefly, or slime) and
draw with it. There’s even an option
that lets you test the screen you're
working on. The editor lets you control
all aspects of the game, from the number
of diamonds that need to be gathered
before exiting, to the length of time allot-
ted. When you have the screen just the
way you like it, you can save it to disk.

Boulderdash Construction Kit lets you
design your own challenging mine
mazes.

Not For Beginners, But. . .
Boulderdash Construction Kit comes
with one sample game that consists of
15 different challenges. This game is
much more difficult than the original.
Players unfamiliar with Boulderdash
probably won't stand much of a chance;
experts will be delighted. Beginners are
better off designing their own games
with easier challenges before trying to
tackle the sample game.

Boulderdash Construction Kit is a
new release in the new MAXX OUT! soft-
ware series from Epyx. I'm not sure what
this means, but if future games in this
series are as good, we're all in for a treat.

Boulderdash Construction Kit
Epyx

600 Galveston Dr.

P.O.Box 8020

Redwood City, CA 94063
$24.95

Save Your
Copies of
COMPUTE!

Protect your back issues
of COMPUTE! in durable
binders or library cases.
Each binder or case is
custom-made in flag-blue
binding with embossed
white letftering. Each holds
a year of COMPUTE!. Or-
der several and keep
your issues of COMPUTE!
neatly organized for quick
reference. (These binders
make great gifts, tool)

Binders Cases:

$9.95 each; $7.95 each;
3 for §27.95; 3 for $21.95;
6 for $52.95 6 for $39.95

(Please add $2.50 per unit
for orders outside the U.S.)

Send in your prepaid order
with the atfached coupon

Mail to: Jesse Jones Industries

P.O. Box 5120

Dept. Code COTE

Philadelphia, PA 19141
Please send me COM-
PUTE! O cases O binders.
Enclosed is my check or money
order for § . (U.S. funds
only.)
Name

Address

City
State Zip

Satisfaction guaranteed or money
refunded.
Please allow 4-6 weeks for delivery.




Computers and Society

David D. Thornburg, Associate Editor

The Power of HyperCard,

Part 2

Last month we started our explora-
tion of HyperCard, the new pro-
gramming language being shipped
with Macintosh computers. This
month I want to lift the hood and
peer inside this product since it em-
bodies many of the features I think
should be a normal part of high-
level programming languages. As I
said last month, HyperCard-like
products will probably appear on
other computers soon, so if you
don’t have a Macintosh you may
still find something of interest here
this month.

HyperCard And Hypertext
HyperCard’'s name is derived from
the word hypertext, a concept by
which any word or object in one
document can be linked to another
word or object in another docu-
ment. Suppose you are reading a
biography of the poet Shelley and
you come across Lord Byron’s
name. In a hypertext environment,
you could click your mouse on By-
ron and find yourself in his biogra-
phy, from which you might then
click on the name of his daughter,
Ada, which would take you to a
document on her and her connec-
tion with Babbage and the inven-
tion of the digital computer.

Figure 1
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Last month’s sample program
used this technique to link various
parts of a fish’s anatomy to cards
that described each part of the fish
in more detail. If HyperCard only
performed this type of linking func-
tion, it would be a valuable prod-
uct. In fact, HyperCard’s underlying
metaphor goes far beyond hyper-
text. To make this point, this
month’s column will not use any
hypertext features of the product.
Instead we will explore HyperCard
as an example of an object-oriented
programming language.

Object-Oriented

Programming

Object-oriented programming is
quite different from traditional pro-
gramming. Programs in languages
like Forth, C, LISP, or BASIC consist
of documents built out of subrou-
tines or procedures that are (usually)
accompanied by a main procedure
that is executed when the program is
run, The main procedure is always
in control, and it uses the subrou-
tines as they are needed.

In object-oriented program-
ming, the user constructs a program
by defining classes and instances of
objects (we will see some of these
later), each of which has the capaci-
ty to perform a task in response to
messages sent by other objects or
by the user. The program consists
of a collection of definitions for the
various message handlers of each
object. Each of these definitions is
called a script and, in our case, scripts
are written in a high-level English-
like language called HyperTalk.

If this all sounds like computa-
tional anarchy and gobbledygook,
stay with me. I think you'll see the
power and beauty of these lan-
guages once we're done.

HyperCard's Objects

HyperCard's objects are built-in.
They are based on the metaphor of
a stack of index cards blended with

some traditional Macintosh objects,
like buttons and text fields. The five
objects under the user’s control are
the stack of cards itself, the back-
ground image for a series of cards,
individual cards, buttons, and text
fields. These objects exist in a hier-
archy (Figure 1) that includes a spe-
cial stack called the Home stack and
HyperCard itself.

To see how the hierarchy works,
suppose we are looking at a card
with a button on it. When we click
the mouse and let go of the mouse
button, the message mousellp is sent
to the button. If the button contains
a handler that does something when
this button is clicked, HyperCard
then executes the handler’s script
and waits for the next message. If
the button doesn’t have a script for
this mouseUp, the message is
passed to the underlying card, then
to the stack, then to the home stack,
and finally to HyperCard itself until
it finds a handler that does some-
thing with the message. This auto-
matic passing of messages up a
hierarchical chain of objects is an
interesting feature of HyperCard.

Messages

Almost any event can be a message,
and HyperCard comes with the abil-
ity to detect lots of messages: the
opening of a card, the entry of the
mouse inside a button, the deletion
of a card, the entry of the cursor
into a text field, the dialing of a
telephone, and so on. Furthermore,
the user can define new messages
and extend the communicative abil-
ity of HyperCard’s objects.

Why Bother?

At this point, you might be wonder-
ing why anyone would go to such
extremes to define a new way of
creating programs. The proof, as
they say, is in the pudding. To illus-
trate the ease with which a real
Macintosh application can be creat-
ed, I've designed a program that
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takes a text-based document and
codes its message using the follow-
ing rule: Each letter in the message
is followed by a letter chosen at
random from the message. For ex-
ample, the word this might be
turned into tihsihst. (Obvously, this
gets more interesting for longer
messages.) The program will also
have the capacity to decode mes-
sages coded in this manner. The user
interface for this program consists of
a scrolling text window and two but-
tons labeled Encode and Decode.

If you have ever created Mac-
intosh programs from scratch, you
know that a program can take quite
a while to write. Using HyperCard, 1
spent only about 20 minutes to
bring the program to the level you
will see here.

Writing The Code

The first step in creating the appli-
cation was to define a new back-
ground. (Note, since this stack only
has one card in it, the HyperCard
terminology may sound a bit funny
here.) Starting with a completely
blank screen, I painted the back-
ground gray with one of the graph-
ics tools. Next I created a text field,
complete with a scroll bar. Hyper-
Card lets you choose any of a num-
ber of text field designs and lets you
choose the size, font, style, and lay-
out of the text in each field. Hyper-
Card's button tools were then used
to define the Encode and the De-
code buttons.

At this stage of the process
(which took about five minutes),
we defined the visual appearance of
our program (Figure 2). And, even
at this stage, the text field supports
the ability to accept and edit text
just like a word processor.

So far the buttons don’t do
anything when they are clicked on.
To fix this problem, we need to
create two scripts, one for each but-
ton. The encode script looks for the
mouseUp message and then en-
codes the text in the text field. The
decode script looks for the same
message and then decodes the text
in the text field. The scripts for the
mouseUp message for each button
are shown in Figures 3 and 4.

If you have done much pro-
gramming at all, you will probably
be able to read these scripts with
ease. For example, the fifth line of
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the encode button’s script instructs
HyperCard to fetch any character (at
random) from the text field and
concatenate it with the character
whose position in the field is stored
in the local variable Number. The
next line puts this two-character
pair into the text field in place of the
original character. This process is
repeated for all the characters in the
text field.

The decode script simply de-
letes every other character in the
text field. (Note to programmers:

The reason 1 is added to Number
instead of 2 is because once a char-
acter is deleted, the rest of t