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Elepham Floppy Disks are the perfect vehicle for staring and pro­
tecting data. Because Elephant never forgets. You'll get high performance 
that's100~ guaranteed for a lifetime of neavy use. 5o take them for a test 
drive. They re available now at your local computer showroom. And 
there's no waiting for de livery. For the Elephant dealer nearest you. call 
1-800-343-8413. In Massachusetts. call colfect (6171769-8150. 

ELEPHANT..NEVER FORGETS. 
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:rams for Id that 

~are, Dickens and 

veloved. 


If they were starting out today, this 
is what they could start with. Pixelwerks. 


THE OTHER WAY 

TO DRAW AND WRITE 


Instead of a brush and canvas, a 
pen and paper, they'd create on a com­
puter. Because Pixelwerks is the first 
medium that can keep up with their 
imaginations. 

MR. PIXEL'..S 
PROGRAMMING PAINT SET 
With Mr. Pixel's Programming Paint 

Set, da Vinci (or any 8-year old) could do 
more than paint a picture. He could also 
enlarge it, repeat it, move it around, and 
change colors. Instantly 

And at the same time, he 
vvould be developing his programming 

skills. Painlessly 
--~SHOW DIRECTOR 

On the other hand, Shakespeare 
would love to play around with Show 

Director. 
He'd use it to create plots 

and think up one scene after an­
other, and he'd get a big cast of 

characters, lots of backgrounds, 
props, and musical sound effects to 
act them out. 

BANK STREET STORYBOOK 
Dickens wouldn't be able to keep 

his hands off Bank Street StoryBook by 
George Brackett. 

Not only could he write his own 
story, but he could also ii lustrate the 
scenes and characters he sees in his 
mind. 

MR. PIXEL.S CARTOON KIT 
Maybe Al Capp wouldn't be satis­

f ied with cartoons that just sit on the 
page after he tried Mr. Pixel's Cartoon 
Kit. Because he could make his car­
toons come to life by animating them. 
His characters could move around,and 
even react to each other. 

Every kid has a touch of creative 
genius buried inside. The job of 
Pixelwerks is to 
bring it out, with 
more features, 
more options and 
more flexibility than 
other programs. 

In short, we supply the tools. Kids 
supply the imagination. 

Mindscape~ 

For more information, call 1·800-221-9884. In Illinois 1-800-942-7315. 

Compat ble Wltn .Apple' Commoocre· aM ar.." ~ eh.. eri..s 15 oub~stiea b/ M -x:scape lr.c. 3J-1J Dundee React Orlhbrool.I. IL 60062 



LAST NIGHT, COMPUSERVE TURNED THIS 

COMPUTER INTO ATRAVELAGENT FOR JENNIE, 


ASTOCK ANALYST FORRALPH, AND NOW, 

IT'S SENDING HERBIE TO ANOTHERGALAXY. 


No Matter Which Computer 
You Own, We'll Help You Get 
The Most Out Of It. 

If you've got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition-for current flight schedules and 
fares. Make reservations th rough our 
on-line travel service. Even charter 
a yacht through 'Worldwide Exchange.· 

If your moneys in the market 

CompuServe offers a wealth of 
prestigious fi nancial data bases. 
Access Value Line, or Standard and 
Poor's. Get the latest information on 
50,000 stocks, bonds or commodities. 
All on line with CompuServe. 

Or i( like Herbie, intergalactic 
gamesmanship is your thing enjcy the 
best in fantasy, adventu re, and space 
games. Like MegaWars, the ultimate 
computer conflict 

To get all this and more, you11 
need a computer, a modem and 

CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 
To buy a Starter Kit see your nearest 
computer dealer. To receive our infor­
mative brochure or to order direct 
ca ll or write: 

CompuServe 

Consumer Information Service 
5000 Arlington Centre Blvd .. Columbus. OH 43220 

800-848-8199 
In Ohio call 614-457-0802. 

An H&R Block Company 
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EDITOR'S NOTES 


This month 's notes are writte11 by 
Tom R. Halfhill, Editor of COMPUTE!. 

-Robert Lock, Editor 111 Chief 

Home Computing: 1985 
This issue goes to press in early 
November, but it will be Christ­
mastime when it hits your door­
step. In a few weeks, soon after 
New Year's, the Winter Consumer 
Electronics Show (CES) will get 
underway in Las Vegas. If you've 
been a regular reader of COMPUTE! 
for the past few years, you proba­
bly know that the biannual CES is 
a critically important trade show for 
the electronics industry. For the 
home computer industry, this 
year's Winter CES is particularly 
important. 

To begin with, it's the first CES 
since the so-called shakeout began 
in earnest. More than a few compa­
nies will be missing from the show 
floor. Others will have smaller ex­
hibits or will be hanging on for 
dear life. 

More than that, this CES 
marks a turning point for the home 
computer industry. We will proba­
bly witness the first new home 
computers introduced for almost 
five years. 

How's that again? Haven 't 
there been dozens of home com­
puters introduced at these shows? 
Enough to inspire a Defunct Home 
Computer Edition of Trivial 
Pursuit? Yes, but .. . . 

For what's supposed to be an 
exciting, fast-moving, high-tech in­
dustry, the home computer market 
has been pretty boring. Sure, there 
have been price wars and rumors 
of wars, soaring success stories, 
bankruptcies, ironic turnabouts, and 
many other wonders. But these 
were all marketing developments. 
It's been years since a really tech ­
nologically new home computer 
was introduced. The Commodore 
64, which hit the market with its 
multicolor sprite graphics and syn­
thesizer chip in August 1982, was 
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arguably the last one. Everything 
introduced since then has been 
either a step backward, a step side­
ways, or a very, very small step 
forward. And even the Commodore 
64 had much in common with the 
Atari 800, introduced way back in 
1979. 

Not that we' re singling out 
home computers. In personal com­
puting in general, you could argue 
that the only real groundbreakers 
introduced in the past five years 
were the Osborne 1 (the first trans­
portable) and the TRS-80 Model 
100 (the first portable). It's still a 
little early to determine if the Apple 
Macintosh will turn out to be revo­
lutionary or evolutionary. 

Fortunately, the upcoming CES 
should unveil the next generation 
we've been waiting for: home com­
puters that will finally reach be­
yond 1970s' technology. Both 
Commodore and Atari are rumored 
to be preparing incredibly powerful 
home computers that will even out­
class many of the business-oriented 
personal computers now in use. 
Sinclair is already starting to sell a 
computer that offers more raw 
computing power for $500 than a 
$4,000 IBM PC-XT. For marketing 
and other reasons, some of these 
computers may fail to catch on. But 
they signal the future. These com­
puters or others like them will 
dominate the rest of the 1980s. 

Could this be the shot in the 
arm that the home computer indus­
try seems to need? 

Perhaps . Today's eight-bit, 64K 
home computers can already do 
more than enough for many peo­
ple. But after several years of mar­
keting revolutions, it'll be a relief to 
see some true technological ad­
vances for a change. 

COMPUTE!: 1985 
As usual , we' ll be on the scene at 
the Winter CES to bring you a fu ll 
report. We'd also like to mention 
some of the other coverage we 
have planned for you in 1985. 

Some valuable software is in 
the works-and it 's free for the 
typing. In this issue, among other 
things, you'll notice "TurboTape," 
a deceptively simple utility which 
makes Commodore 64 and VIC-20 
tapes load as fast as disks (really), 
and "jTERM," a quality terminal 
program for Atari computers. But 
that's just the beginning. 

Next month, 64 and VIC users 
can look forward to "Plus/Term," 
a topnotch terminnl program writ­
ten mainly in machine language. It 
even allows uploading and down­
loading and has 80-column capabil­
ity. Some great games are 
scheduled, too, including "Acrobat" 
for Commodore and Atari comput­
ers and the all-ML " Rebound!" for 
the IBM. 

But our most exciting an­
nouncement is the upcoming 
SpeedScript 3.0 series . Some Com­
modore readers are familiar with 
Sp eedScript, the all-ML word pro­
cessor we published last year for 
the VIC and 64 in our sister maga­
zine, COMPUTE!'s GAZETTE. To put it 
mildly, it was the most popular 
program ever published by 
COMPUTE! Publications. 

Starting in early 1985, we'll 
debut SpeedScript 3.0, a new and 
improved version. SpeedScript 3.0 
will be published for the Commo­
dore 64, VIC-20, Atari, and Apple 
II-series computers. Each version 
will be written entirely in machine 
language with special features opti­
mized for each computer. And each 
version will be yours for the price 
of a single issue of COMPUTE!. 

For various computers, we're 
also working on a Tiny BASIC 
Compiler that will significantly 
speed up your BASIC programs, a 
utility that lets you create your own 
animated cartoons, and much, 
much more. 

We hope you'll join us in 1985 
for what promises to be an exciting 
year for home computing and 
COMPUTE!. 
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GRFAT NEWS FOR 

OWNERS OF COMMODORE, 


APPLE, &ATARI COMPUTERS! 

Most printers don't work with 
Commodore or Atari. And to get 
one that does, costs too much. 
That's why the engineers at Blue 
Chip designed a new personal 
printer called the M120/10. If 
you own a computer read on: 
or the ten high speed dot matrix 
printers most often used with 
Commodore, Apple, and Atari, none 
is less expensive than the Blue 
Chip M120/ 10. Or more powerful. 

Fully equ ipped, it's abou t $50 less 
expensive than a comparable, yet 
much slower Commodore printer. 
And in the vicin ity of $300 less than 
an Epson· set-up to work with a 
Commodore. 

Despite its low.price, the Blue Chip 
M 120/ 10 is not a stripped down, 
bargain basement printer. 

In fact, when you judge it by the 
same stringent standards computer 
professionals use-by weighing total 

performance against cost-it's 
difficult to find a printer that com­
pares to the Blue Chip M120/ 10. 

Top speed with a Blue Chip M 120 110 
is 120 characters per second. To beat 
that in any other make of printer, you 
have to spend about $400 more. 

Special print modes on an M120/ 10 
include graphics; condensed, bold­
faced and expanded characters; as 
well as superscripts and subscripts, 
and near letter quality characters. 
And to beat that in any other make 
of printer you have to spend nearly 
$300 more. 

And since it also has the IBM-PC. 
Apple Macintosh• and llC, Serial , 
and Centronics interfaces··. you can 
use the Blue Chip M l 20/ 10 with just 
about any computer you may 
eventually own. 

BWECHIP<i 

ELECTRONICS 
2 West Alameda Drive Tempe. Arizona 85282 (602) 99 1·9833 

°Cnmmodc.>1c 1s a reg1s1en.:d 1radt'111ark of Comm<xiurc Bu.sm~·ss 


Machllll'-" Corp 

Epson'-" J 11:g1~ 1cred tr.ttlcmJrk uf [Jisun Amenca. ln"­
18.M b, a reg1MCR'll trJd l'llld rk of hucmalmnal Bu..,mt')) \ tachmt'' Corµ 
Aµplt.• 13' .;. rt.'gl.!i>leu.'(J lr.-..lcmarlo. uf N iplt• Cumputcr Ill(.· 


00 Replaccme111 mtl'rl at.."t:S:i.old )C' ll.a l dlt.' I ~ 


+ . 

The Blue Chip Personal Printer costs 
a lot less than anything similar ... 
without compromise in quality. 
Highly powerful and relentlessly 
practical. 

See one today. Blue Chip printers 
are available at Best Products, 
L.aBelle's, Jafco, Dolgin's, Miller Sales, 
Rogers, Great Western catalog show­
rooms, and other fine stores. Or call 
( 800) 556-1234 Ext. 540. In California, 
call ( 800) 441-2345, Ext. 540, for 
more information and name of your 
closest Blue Chip dealer. 



READERS' FEEDBACK 

The Editors and Readers of CO PUTEI 

Keep It On The Ground 
I own an Apple II Plus with a three-prong power 
plug. My house has only the older two-prong 
outlets. Is it safe to use a three-prong to two­
prong adapter, or should I use a spike protector? 

Ralph Pepe 

Although using a two-prong adapter on a grounded, 
three-prong plug is defeating a potentially valuable 
safety feature, many people who- like you- have 
only tlze older outlets use the111 without incident. 
Adding a spike protector may defend your computer 
against voltage transients and surges, but it will not 
provide additional protection against shock hazard 
in the event of a short circuit, which is the purpose 
of the grounded prong on the plug. 

One alternative is to attach the ground wire 
provided on some two-prong adapters to tlze face ­
plate screw in the center of the outlet. Before you 
count on this, make sure the outlet box itself is 
grounded. In some older homes, this may not be the 
case. To insure safety, it may be necessary to run a 
separate line for grounding. Contact a qualified 
electrician. 

One additional note: A water pipe may not be 
a good ground, especially if a water meter is at­
tached in-line in your basement. The meter 111ay 
contain plastic pipe, insulating the house side from 
ground. 

Atari Player /Missile Graphics 
I have an Atari 600XL and would like to know 
what player/missile graphics are and how they 
work. 

Ronald Mickle 
Player/missile graphics is the Atari term for sprite 
graphics as found on the Commodore 64, TI-99/4A, 
and Coleco Adam computers. Player/missile or 
sprite graphics is a built-in hardware feature de­
signed to make it easier for programmers to create 
and move shapes on the screen quickly and 
smoothly. 

First, some background. The re are four ways to 
achieve animation on computers: character graphics, 
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bitmapped graphics, screen flipping, and sprite 
graphics. Character graphics is the simplest method; 
sprite graphics (including player/ missile graphics) is 
the most advanced. 

Practically all computers can use character 
graphics. Basically you just print a character on the 
screen, erase it, then print it again at the next po­
sition, so the character appears to move across the 
screen. On some computers you can redesign the 
character into any shape you want, ·so the letter A 
can become a spaceship or an alien creature. 
Character graphics are relatively easy to program, 
even in BASIC. But there are two drawbacks. Be­
cause the object is moving by one character position 
at a time, the animation looks rough and jerky. 
Plus, the moving character erases any other charac­
ters it passes over, unless your program reprints the 
erased character in its original position. 

Another approach is bitmapped graphics, the 
most common technique used on computers like the 
Apple and IBM. Images are drawn on the screen 
(mapped) by copying patterns of bits stored in RAM. 
To move an object, a program must move the pat­
tern of bits through memonJ. This technique is 
much more difficult than character graphics. In fact , 
it's virtually impossible without using machine lan­
guage. The program must keep track of the current 
address of the bit pattern, erase the pattern, cal­
culate the new addresses for the pattern, and finally 
recreate the pattern at the new addresses. A(though 
the animation is smooth, so many calculations are 
required that you're usually limited to moving a rel­
atively small number of objects. 

With screen flipping, you draw a series of 
screens, each slightly different from the previous 
one, and store them all in memory. By instantly 
flipping between the screens, you simulate anima­
tion in the same way a cartoonist does with a se­
quence of frames or cells. The problem with screen 
flipping is that it requires vast amounts of memory. 
Also, some computers don't have built-in provisions 
for instantly flipping screens. 

Sprite graphics are similar to bitmapped graph­
ics, except the computer does most of the tedious 
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calculating for you. In addition, the image of th e 
sprite pattern is superimposed on the video output 
of the computer, so the pattern is not actually 
moved th rough memory. That means a sprite can 
seem to move above or beneath other screen im­
ages-including other sprites- without disturbing 
them. What's more, the computer knows when a 
sprite is touching another object. That's important if 
you're writi11g a game, because your program ca 11 
keep track of these collisions and respond 
accordingly. 

You probably won't find any mention of Atari 
player/m issile graphics in th e manuals which came 
with your 600XL. In fac t, player/missile graphics 
was an undocumented fea ture when the Atari com­
puter first hit the market in 1979-1 980. The fi rst 
article revealing its existence- written by Atari pro­
grammer Chris Cra wford-appeared in th e January 
1981 issue of COMPUTE!. This issue is ou t of print, 
but the article is reprinted in COMPUTE! 's First 
Book of Atari. More detailed information 011 
programming player/missile graphics can be found 
in COMPUTE! 's First Book of Atari Graphics and 
COMPUTE!'s Second Book of Atari Graphics . 

Future Of The VIC 
Will Commodore discontinue the VIC-20? And if 
so, will the company still make software and 
hardware for the VIC-20s that are out there? 

Paul Fowlie 

The Commodore 16, announced in January 1984 and 
first marketed in October, replaces the VIC-20 as 
Commodore's entry-level home computer. By last 
June Commodore had stopped producing the VIC. 
Although more than two million VICs have been 
sold worldwide, Commodore obviously fee ls that th e 
$100 Commodore 16 is a better value for beginners 
and also helps promote th e company's 111arketing 
strategy. The Commodore 16 is essentially a Plus/4 
with 16K instead of 64K RAM and no built-in soft­
ware or modem port. It is upwardly compatible with 
the Plus/ 4, not true with the VIC and the Com­
modore 64. 

As early as the Winter Consu111er Electro11ics 
Show (CES) in January 1984, it was apparent that 
fewer companies were producing software fo r th e 
VIC. There was even less software at the Summer 
CES ii1 June. This does11't mean that everyone is 
abando11ing th e VIC ovemight. The installed base is 
still very large. But it will become increasingly 
difficult to find new products aimed at the VIC­
20-and that includes products from Comm odore. 
Because the peripherals are la rgely compatible, 
many people have upgraded from the VIC to a 64. 

One high-ranking Comm odore executive told us 
that if someone wants to buy a hundred thousand 
VIC-20s, Commodore could sell them. In other 
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words, there are plen ty of VICs still around, but the 
company is not planning to market them in com­
petition with its own new machines. The same of­
ficial told us, however, that owners of VICs who 
need help will be supported by Commodore. "We 
have spares. We have everything. If people have a 
problem, we will fix it, repa ir it-110 problem." 

COMPUTE! will continue covering the VIC-20 as 
long as there is sufficient reader demand. There are 
still 111any th ousa 11ds of VIC users among our 
readers. 

Tl Peripherals 
I noticed an inquiry in "Readers ' Feedback" in 
the October 1984 issue of COMPUTE! regarding 
the availa bility of the Peripheral Expansion Sys­
tem and its associated plug-ins. Texas In­
struments has a toll -free number 
(1-800-842-2737) for TI users with questions 
about product availability. 

TI also has a list of third-party suppli ers 
available. Some of them even make products that 
TI never got around to offering. 

Randall L. Powell 

Thanks for the information. We received numerous 
letters info rming us of va rious third-party suppliers 
for TI peripherals, including alternate expansion 
systems, peripherals that wo rk without any expan­
sion system, and even leftover supplies of Tl's own 
expansion box and cards. These are available mainly 
through mail-order outlets. In most areas it has be­
come impossible to fi nd any peripherals for the TI­
99/ 4A in local stores. 

Ta mea Rector, advertis ing/marketing director 
of Tenex Computer Express, also sent us a copy of 
the co mpany's 48-page ca talog of TI products. To 
get a free copy, write to: 

Tenex Computer Express 
P.O. Box 6578 

South Bend, IN 46660 


Cool Computing 
I own a Commodore 64, and when I use it for a 
long time-mostly in the summer-funny­
looking waves appear on the screen and scroll 
downward. After that, the waves get bigger and 
bigger, the computer starts printing characters all 
over the screen, and the keyboard won' t operate. 
Is there any way to stop these annoying waves? 

Paul Mantsch 

It sounds like a classic case of overheating. Com­
puter chips are des igned to operate within a speci­
fied range of temperatures. For exa mple, the VIC-II 
video chip i11 your 64 is rated to function 11or111ally 
between 32° and 158°F (0°-70°C). At the high end 
of their rated ranges, chips can start acting 
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strangely, and if a particular chip isn't quite up to 
specs, the bizarre behavior can begin to show up at 
lower temperatures. While it's unlikely that your 
room temperature is reaching 150°, it could get that 
hot inside the computer's plastic housing, since all 
chips emit heat as they operate. 

There are a couple of possible solutions. First, 
make sure the ventilation slots on the underside of 
the computer and the expansion slots on the back 
panel aren't obstructed. If that's no problem, per­
haps you can set up a table fan to keep air circulat­
ing over the computer on hot summer days (it'll 
help keep you cool, too). 

Still no results? A more drastic solution is to 
remove the foil shell which covers the circuit boards 
of newer 64s. The foil is designed to redu ce RF (Ra­
dio Frequency) interference, but it also traps heat. 
Carefully remove the foil shell and see if this solves 
the problem. (Unfortunately, removing the foil voids 
your warranty and may also cause more video inter­
ference with nearby TV sets.) 

Another alternative is to have your computer 
checked out by a qualified service technician. Per­
haps a slightly defective chip is responsible for the 
overheating. 

Named Subroutines In Microsoft 
BASIC 
Microsoft BASIC supports named subroutines. 
Sort of. The following construction is legal: 

GOSUB1200, EVALUATE:IF X=O THEN PRINT 
"WHOOPEE!!" 

After executing the GOSUB, BASIC returns 
to the end of the GOSUB line number and looks 
for the next colon or the beginning of a line. All 
else is ignored. 

This is more useful than a REM, since you 
can place additional statements on the same line 
and it saves a byte of memory. It works on the 
Commodore PET, 64, and VIC computers. 

Bill Baldock 

Thanks for the tip. This may also work with other 
machines using Microsoft BASIC, but try it out 
before embedding it in a crucial program. 

Storing Text On Disk 
Can a disk drive store text by page? 

John B. Gentilucci 

Disk files can contain any information you want. 
However, trying to store a text file by pages would 
be a time-consuming and inefficient use of disk 
space. Most word processors allow you to set up 
limits for page size and also will automatically 
paginate the printout. You'll find it much easier to 
store files by chapter or subheadings, and let .your 
computer keep track of the pages when printing the 

16 COMPUTE! January 1985 

text. This way you'll also be able to make revisions 
Z?ithout r~structuring your files because of a change 
zn page sizes. 

Reading Tl Joysticks 
I built the joystick adapter presented in "Readers' 
Feedback" of the August 1983 issue for my TI­
99 / 4A and revised it as suggested in a later is­
sue. I have several questions about the use of 
joysticks with the Tl. First, how do you detect 
when the fire buttons are being pressed? And 
second, how do you achieve simultaneous joy­
stick movement? 

Matt Phillips 

The fire buttons are detected with the CALL KEY 
statement on the TI. The format is: 

CALL KEY(unit,key,status) 

where unit is 1 or 2 for the joystick number. When a 
fire button is pressed, KEY takes on a value of 18. 
Ordinarily the key value is 0. 

You can also detect firing with the STATUS 
variable. The STATUS variable can have a value of 
0, -1, or +1. STATUS is 0 if the fire button is not 
p:essed, -1 if the fire button is still being pressed 
s111Ce the last CALL KEY, and +1 if the fire button 
was not pressed at the last CALL KEY, but is pres­
ently being pressed. 

. There's no such thing as true simultaneous joy­
stick movement on the TI or any other computer. 
Instead, you create the illusion of simultaneity by 
alternately checking the joysticks very quickly. The 
following sample program demonstrates one method 
of doin$ this and also illustrates use of the fire but­
ton. Thzs program lets you move two figures around 
the screen with the joysticks. Joystick 1 moves a 
stick man figure, while joystick 2 moves a ball­
shaped figure . Pressing the fire button changes the 
co lor of the respective figures. 

10 REM TWO JOYSTICK DEMO 
20 CALL CHAR<47,"1818423C183C4242"l 
30 CALL CHAR<48,"003C7E7E7E7E7E3C"l 
40 X<1>=15 
50 Y<1>=11 
60 Y<2>=11 
70 X<2>=17 
80 C<1>=13 
9!!1 c ( 2) =14 
100 CALL COLOR<2,C(1},1) 
110 CALL COLOR<3,C<2>,1l 
120 CALL CLEAR 
130 CALL SCREEN<15l 
140 FOR I=l TO 2 
150 CALL JOYST<I.DX,DY> 
160 CALL KEY<I,K~S>. 
170 IF K( ) 18 THEN 200 
180 C<I>=C<I>+1+<C<I>=16>*15 
190 CALL COLOR (I+ 1, CC I} • 1 > 
200 CALL HCHAR<Y<Il,X<Il,32} 
210 X<Il=X<I>+DX/4 
220 Y<I>=Y<I>-DY/4 
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A real brainflexer. Deflect 
random ba ll s into ta rgets on 
a consta ntly changing play field . 

Take cont rol of you r personal 
finances in less than one hour 
a month . 

Create multi-colored bar 
graphs with a surpris ingly 
small amount of memory. 

A fun way to dramatically 
increase typing speed a nd 
accuracy. 

Get up to 30 new programs and games 

for less than 15 cents each­


every month in COMPUTE! 

Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro­
grams, even arcade-quality games. 

And when you subscribe to COMPUTE!, 
you'll get them all for less than 15 cents each! 

You'll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You'll enjoy games like Air Defense, 
Boggler, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. 

It's all in COMPUTE!. All ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/ 4A, Radio Shack Color 
Computer, IBM PC or IBM PCjr. 

What's more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it's time to shop for peripherals 
or hardware, check COMPUTE! first . Our 
product evaluations can save you money and 
costly mistakes. We'll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What's new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 

For Faster 

Service 


Call Toll -Free 

1-800- 334-0868 

COMPUTE! P.O. Box 914, Farmingdale, NY 11737 



OUR ARCADE GAMES 
WE BROUGHT 

Ba lly Midway's Spy Hunter puts 
you in the d r iver's sea t of the hottes t 
machine on four wheels. You 're 
after enemy spies. The situation is 
life and dea th. You'll need every 
weapon you 've got - machine guns, 
a nd guided miss iles, oil slicks and 
smoke screens. But the enemy is 
eve rywhere. On the road, in the 
wa ter, even in the air. So you'll have 
to be more than fast to stay alive in 
Spy Hunter. You' ll need bra ins and 
gut s, too. 

Do you have what it takes ? 

Ba lly Midway's Tapper would like 
to we lcome you to the fas tes t game 
in the universe. 

You 're serving up drinks in some 
of the c::raz iest pl aces you've ever 
seen. And the se rvice better be good, 
o r e lse.You'll work your way 
through the wild Western Sa loon to 
the Sports Ba r. From there to the 
s lam dancing Punk Ba r and on into 
the Space Bar full of customers who 
a re, litera lly, out of this world .1 

Are you fas t enough to play Tap­
per? If you have to as k, you probably 
a lready know the answer. 

Ba lly Midway's Up 'N Down by 
Sega. In this game, a crash is no 
accident. 

In fact , it 's the whole object of the 
game. You ' ll race your baja bug ove r 
some of the worst roads south of any 
border. Leap dead ends, gaping can­
yons and oncoming tra ffi c in a ingle 
bound . And if anyone gets in your 
way, c rush 'em. 

Crashing, bashing Up 'N Down. It 's 
one smash hit that rea ll y is a smash. 

The # I Arcade Game of 1984. Nominated as Most Innova tive Co in-Op #I Arcade Hit , Play Me rer Conve r ions Poll , 
Ga me of 1984 by Electronic Games magazine. 8/l /84. 



WERE SUCH BIG HITS,

THEM HOME. 


Sega' Congo Bongo rocked the 
home game world when it shot up to 
Number 3 on the Billboard chart 
this spring. 

And now it 's avai lable for e\"en 
more home systems. So check the 
cha rt and get ready for jungle act ion. 
You'll pursue the mighty ape Congo 
up Monkey Mountain and across the 
Mighty River. Do battle with dan­
gerous jungle creatures. Ride hip­
pos, dodge charging rhinos and try 
to avoid becomi ng a snack fo r a 
man-eating fish. 

Congo Bongo. It 's fast and it's fun. 
But be careful. It's a jungle in there. 

Arcade and Home Smash. Hit #3 on Billboard 
magazine's Top Video Games survey. 

Sega's Zaxxon. If you haven't 
played Zaxxon, you must have been 
living on another planet for the past 
few yea rs . 

And now the ultimate space com­
ba t game is ava ilab le for even more 
home sys tems . You'll pilot a space 
fighter through force fields and ene­
my fire on your way to do battle with 
the mighty Zaxxon robot. Countless 
o ther have gone before you in this 
Ha ll of Fame game. But this time 
your life is in your own hands. 

Zaxxon killed them in the arcades. 
But compared to wha t it will do to 
you at home, that was child's play. 

One of on ly ten games ever to make Electronic 
Games· Hall of Fame. 
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600 XL, 800XL. and 1200Xlarc trademarks of Atari 
Corpora 1ion . Commodon.· 64 is a trademark of Com· 
modorc Ekctronics, In c. ColccoVision and ADAM arc 
1rad1.-·marks of Coleco Industries. Inc. Apple. 11. lie, and 
Ile arc trademarks of Apple Computer, Inc. IBM , PC and 
PCjr are rradcmarks of Interna tional Business Machines 
Corp. UP ':-/ DOWN is a trademark of Sega Enterprises, 
Ltd .. manufact ured unde r license from Scga Enterprises. 
Ltd .. Ja pan. Vidcogamc cop~Tight © 1983 Scga Enter­
prises: Ltd . BALLY MIDWAY is a t rademark of Bally 
Midway Mfg. Co. Package and program copyright © 1984 
Scga Enterprises, Inc. TAPPER nnd SPY H UNTER arc 
t rodcmarks of Bolly Midway Mfg. Co. Vidcogamc 
copyrig ht © 1983 Bolly Midway Mfg . Co. All rights 
rcser\'cd. ZAXXON is a trademark of Scgn En1crprises, 
Inc. Copyright © 1984, Sega Enterpri ses, Inc. CONGO 
BONGO is a trademark of Scga Enterprises, Inc. 
Copyright © 1983, Sc:.-ga Ente rp rises. Inc. 



230 X <I>= I NT< 32 * ( < X <I> -1>I32- I NT< < X 
( !)-1)/32)))+1 

240 Y<I>=INTC24*< <Y < I>-1>124-INT< CY 
(J)-1)/24))) + 1 

250 CALL HCHAR<Y<I> ,XC I>,46+!> 
260 NEXT I 
270 GOTO 140 

In this program, each joystick is checked for 
movement (line 150) and firing (line 160) within a 
FOR-NEXT loop. If a fire button is being pressed (K 
equa ls lB), the program exerntes a routine to change 
the color of the appropriate figure (lines lB0- 190). 
The old figures are th en erased (line 200), new po­
sitions calculated (lines 230-240), and new figures 
drawn (line 250). 

80-Column VIC? 
I own a VIC-20 which I use with a TV set. I have 
seen ads for monitors with 40 or 80 columns. If I 
were to buy one of these monitors, would my 
VIC-20 display 40 or 80 columns? If so, would it 
change the screen memory? 

Allen Murphy 

Unfortunately, changing the display format of your 
computer isn't that simple. A video monitor or TV 
displays exactly what the computer tells it to dis­
play. The VIC generates a video signal for a picture 
consisting of 23 rows of characters with 22 charac­
ters per row, and 22 characters is what you see no 
matter whether you send that signal to a TV, a 
monochrome monitor, or a color monitor. The 40- or 
BO-column figure you mention is only the manufac­
turer's rating of the number of characters per row 
that the monitor is capable of displaying clearly-a 
measure of the resolution of the monitor. 

A monitor that gives a good BO-colu11111 display 
should give an exceptionally crisp 22-column dis­
play when connected to a VIC. To actually get an 
BO-column disp lay, you 'd have to use one of th e BO­
co/umn video adapter boards available for the VIC. 
Th e adapter would indeed change screen memory, 
and you'd probably be disappointed to learn that lit­
tle of your favorite software would work with the 
BO-colu11111 adapter. 

80-Column Atari? 
I have an Atari 1200XL, a Rana 1000 disk drive, 
and am using a TV set as a monitor. Would I 
need to expand the text field to 80 columns to 
accommodate a letter-quality printer? 

Shawn Johnson 

This isn't 11ecessanJ. An BO-column video adapter 
board is nice to have when you're using a word 
processor to prepare a document because the screen 
can show how the document will appear 011 paper. 
It's not required, however, because th e word proces­
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sor allows you to specify any width for pri11ting­
i11cluding BO or even 132 columns (if your software 
and printer can handle this). The size and format of 
the video display does not limit your choice of a 
printer. 

You should also be aware that most TV sets 
ca1111ot adequately disp lay BO characters per li11 e; 
the characters will usually be much too fuzzy to 
read. You would need to buy a monochrome com­
puter monitor. In addition, we haven't heard of any 
BO-column adapters for the 1200XL, a11d it's not 
likely that any will be sold. Unlike other Atari 
computers, including the 600XL and BOOXL, the 
1200XL has 110 expansion slot. 

BASIC To Machine Language 
I have a VIC and am currently learning machine 
language. How can I pass BASIC variables to an 
ML subroutine? 

David P. Ballin 

One of the easiest ways to transfer nu111bers be­
tween BASIC and machine language is to store them 
in me111 ory. Safe memory locations can be used like 
post office bo:res-BASIC can POKE the mail into 
the boxes, a11d machine language ca11 pick it up, or 
vice versa. Here's an example: 
I11 BASIC: 

300 A=57 

310 POKE 251,A 

320 SYS 4096 


J11 machine language: 
$1000 CLC 
$1001 LOA $FB ;get the va lue POKEd into 251 

Of co urse, this assumes that location 251 is un­
used for anything else. Now, here's the reverse 
(transferring data back to BASIC): 
In machine language: 

$1C49 STA $FB ;store the accumulator value into loca­
tion 251 ($FB) 

$1C4B RTS 

Jn BASIC: 
500 A = PEEK(251) 

Y{ith a single POKE you can transfer values in 
the range of 0 to 255 back and forth. If you want to 
tran sfer values larger than 255, use the following 
formula (where N is the number to be stored): 

NN = INT(N/256):POKE bytel,N - (NN*256):POKE 
byte2,NN 

This method breaks the value of N into two 
bytes. The value in memory location byte 1 is the 
remainder after the integer division of N by 256. 
The quotient is placed i11 the followi11g 111e111ory 
location, byte2. The bytes are stored low (/east 
sig11ifica11t) byte first, then high (most significant) 
byte, a 6502 standard for two-byte numbers. Some 
good areas for temporary data storage 011 the VIC 



THERE'S A COMPUTER BORN EVERY MINUTE... 


GIVE IT A HOME. 

for those with a large computer family the CS-2748 grves you all the room you 

For $89.95 with the CS-1632 you can house your computer. need for your computer, monitor. printer. peripherals. software. etc. at a price 
peripherals, and accessories without spending a fortune. that's hard to believe: $299.95. 

The CS-1632 computer storage 
cabinets compact yet functional 
design fits almost anywhere 
while housing your computer 
monitor. joysticks, software. 
books and peripherals all for 
only $89.95. 
The slide out shelf puts the 
computer at the right height and 
position for easy comfortable 
operation. 
The fold up locking door keeps 
unwanted fingers off the key 
board when not in use. 
To store joysticks just tum them 
upside down and slide them into 
the inverted storage rack. 
Twist tabs on the back of center 
panel allow for neat concealed 
grouping ofwires. while power 
packs rest hidden behind center 
panel on shelf. 
The slide out software tray 
has room for 14 cartridges or 
cassettes and up to 30 diskettes. 
Most brands of software will fit 
between the adjustable parti· 
lions with a convenient hook for 
the spare key at rear. 

To orderCS-1632 send $89.95 to: To order CS-2748 send $299.95to: 

P.O. Box446 
Weal Lynn, OR 97068 
For Fast Phone Orders Call Toll Free 1·800-547-3100 
Inside Oregon Call (503) 635-6667 

Name ___________________________ 

Address --------------------------
Gty _____________State _____Zip --- ­
Quantity___ CS-1632 Quantity___CS-2748 


O Golden Oak Finish O Natural walnut finish 


The two slide-out shelves put 
the keyboard at the proper oper­
ating height while allowing easy 
access to the disk drives. 
The bronze tempered glass door 
protecting the keyboard and 
disk drives simply lifts up and 
slides back out ofthe way during 
use. 
Twist tabs on the back of the 
center panel allow for neat con­
cealed grouping ofwires while 
a convenient storage shelf for 
books or other items lies below. 
The printer sits behind a fold 
down door that provides a work 
surface for papers or books 
while using the keyboard. The 
lift up top allows easy access 
to the top and rear of the printer. 
A slot in the printer shelf allows 
for center as well as rear 
feed printers. 
Behind the lower door are 
a top shelf for paper. feeding the 
printer. and a bottom shelf to 
receive printer copy as well 
as additional storage. 
Stand fits same computers 

Stand fits Atari 400 & 800, 0 My personal check. cashiers check or money order is enclosed. as the CS-1632 as well as the 
Commodore 64 & VIC 20. 0 Bill my VISA 11 Exp. Date Apple I and n. IBM-PC. Franklin 
Ti 99/4A and TRS-80. O Bill my MasterCard # Exp. Date and many others. 
Cabinet dimensions overall 36" O Please include freight charge on my VISA or MasterCard. The cabinet dimensions overall: 
high x 33· 7 /8" wide x 16" deep. 39-1/2" high x 49" wide 

Card Holders Signature ------------------- ­ x 27" deep. 
lmmed1a1e shipmen! 1ftn stock. If not , allow 3.4 wee~s for deltvcty Ifpersonal ch.ck" sent allow addJ!IOnal Keyboard shelf 20" deep x 26" 2 weeks CS-1632 slups UPS freight collect from Oregon. CS-2748 ships by truck freight collect from Oregon 
Prtces subiect 10 diange Slupmenr sub.iect to availability. wide. Disk drive shelf 15-34" 

deep x 26" wide. Top shelffor 
Both !h~ CS-1632 and CS· 27 48 stup unassembled U1 two cartons AsS<?mbly reqwres only a screwdriver. HYTBJ monitor 17" deep x 27" wide. • 
hammer, and a rew rrunutes ofyour umeSYSTEMS Choice an simulated woodgrain ofwarm goktm oak or nch natural walnut firush Printer shelf22" deep x 19" wide. 



are locations 679-767, 828-1019 (the cassette 
buffer), and 251-254 (free zero page locations). The 
same locations are available 011 the Co111111odore 64, 
plus 4K of free RAM at 49152-53247. 

You ca11 also load the accumulator, X, and Y 
registers from BASIC 011 a VIC or 64 with the POKE 
statement. The accumlllator is stored in 780 ($30(), 
the X register in 781 ($30D), the Y register in 782 
($30E), and the status register, P, in 783 ($30F). 

Before a SYS statement i11 BASIC passes control 
to the SYS address, eaclz register is loaded with the 
value found in the corresponding storage address. 
After the ML program finishes execution and re­
tums to BASIC with the RTS instruction, the new 
value of eaclz register is stored in the appropriate 
location. This is true only of SYS, 11ot tlze USR 
function. 

A useful application of this would be format­
ting the screen by using Kernal routines from 
BASIC. For instance: 

POKE781,10:POKE782,5:POKE783,0:SYS65520:PRINT 
"HELLO" 

This prints "HELLO" at row 10, column 5. This line 
will work on both the VIC and 64, as the PLOT 
routine is entered via the Kemal jump table. 

Another, more tricky way to pass a single value 
back and forth between BASIC and ML is with the 
USR function. Like any function, it looks for a value 
in pare11tlzeses. This value is passed to the machine 
language program. And like any fu11ctio 11 , it returns 
a value. A= USR(B) wollld pass the va lu e of B to the 
machine language program, which can then pass 
back a value to be stored into A. 

For more information, see Mapping the VIC, 
Mapping the Commodore 64, or any of the ma­
chine language books from COMPUTE! Books. 

Tl CALL Destroy? 
I own a TI -99 /4A computer and have been using 
the CALL statement to do various tasks. I have 
heard that certain commands can burn out chips. 
Is this true? What can I do to avoid damaging my 
computer? 

Robert Brower 

We've heard many stories about how various pro­
grams or copyright protection schemes are able to 
destroy monitors, disk drives, and computers by 
some devious means. It's trne tlzat 011 some late­
model Comm odore PETs, a ce rtain POKE would 
sometimes cause an inte1face chip to race out of 
control and out of sync, bumi11g itself out. But this 
small possibility was lziglzly exaggerated. Likewise, 
it was once said tlzat cranking lip the volume too 
high in Atari BASIC SOUND state111e11ts would 
burn out the sound chip, but our tests failed to vali­
date this rumor. 

As a general rule, 110 program or command can 
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permanently alter or damage your computer. The 
worst that can happen is a lockup or system crash: 
The computer refuses to acknowledge any command 
from the keyboard. To regain control, you must turn 
off the computer, then turn it back 011 again. Of 
course, any program stored in memory is go ne. So if 
there's a chance the program you're typing in or 
working on could lock up the computer, be sure to 
save it before running it. 

Atari BASIC AUTORUN 
How can I automatically run a BASIC program? 

David Lanese 

The Atari Disk Operating System (DOS 2.0 a11d 3.0) 
has a feature that lets you automatically load and 
run a machine language program from disk when­
ever the computer is turned on. This feature can be 
adapted to nm a program written in BASIC. 

Here's a short BASIC loader for a machine lan­
guage program which tells the syste111 on powerup 
to run a BASIC program nam ed AUTORUN.BAS 
from disk: 

CE 1 0 0 PEN # 4 , 8 , 0 , " D 1 : AU T 0 RUN • SYS " 
BA 2 0 F 0 R I = 1 T 0 9 4 
l1A 30 READ A 
CB 4 0 PUT # 4 , A 
ON 50 NEXT I 
DD 60 CLOSE #4 
DO 70 END 
g90 DATA 255,255,0,6,81,6,216,24 

'173,48,2, 11215,4, 133,204, 173, 
49' 2' 105' !ll, 133' 205' 24' 160. 0 " 
177, 204, 105, 162, 133, 212 

00 9 0 D A T A 1 6 0 , 1 , 1 7 7 , 2 0 4 , 1 0 5 , 0 , 1 3 3 
,213, 16\'.11,32, 185,49,6, 145,212 
, 136,208,248, 169, 13, 141,74,3 
,96,0,48,47,43,37,0,24 

Nl100 DATA 20,18,12,17,18,26,50,5 
3,46,0,2,36,17,26,33,53,52, 
47,50,53,46,14,34,33,51,2,2 
26,2,227,2,0,6 

This program, written by Michael E. Hepner, 
originally appeared in the January 1984 issue of 
COMPUTE!. It creates a machine language program 
on your disk with the filename AUTORUN.SYS. 
When the computer is fum ed on, the operating sys­
tem loads DOS from disk, then runs AUTORUN.SYS 
if it finds such a program 011 the disk. 

To a11to111atically load and run your BASIC pro­
gram, store it 011 the same disk with the filename 
AUTORUN.BAS. Of course, on ly one program per 
disk can be automatically run using this 111ethod. 

Another approach using the program above 
would be to en ter the Atari version of "Super Direc­
tory" (COMPUTE!, April 1984) and save it as 
AUTORUN.BAS 011 each disk. Then every time you 
turn on your computer, the boot process ends with 
Super Directon; running and a directory of that disk 



Who says preparing 

your tax return is easy? 


We do, with the incredible 

Timeworks®SwiftaxTM. . 


Here's an easy-to-operate, menu­
driven program that lets you prepare 
and complete your Federal income tax 
returns-even if you don't know much 
about computers or 
accounting. And our easy­
to-use manual gives you 
all the knowledge you 
need to complete your tax 
return accurately. 

Features: Guides you 
through every step of the 
tax preparation process 
with full user prompts, and 
instructs you on which 
forms you must complete. 

Automatically checks 
your tax alternatives, such 
as income averaging, etc., 
and calculates the lowest 

amount of income tax you must pay. 


Sets up a unique Taxpayer File, 
enabling you to make changes to your 
completed tax return, at a later date. 

Completes the most commonly 
used supporting schedules-A, B, C, D, 

More power for your dollar. 

G, Wand SE-stores the totals, and 
integrates this information onto your 
Form 1040, 1040A or 1040EZ. 

Prints your tax information and 
prints out itemized lists of 
dividends, interest, etc., 
that are too long for the 
standard forms. 

Prints out amortization 
schedules, summarizing 
yearly principle and 
interest payments. 

A new program disc 
and manual can be 
obtained for one additional 
year at a nominal charge. 

Swiftax! It's just 
another good example of 
Timeworks' commitment 
to quality, problem­


solving programming. 

Now at your favorite dealer. 


Suggested retail price: IBM/Apple­

$69.95, Commodore 64-$49.95. 


Available for IBM: PC* and PCjr*; 

Apple* family; Commodore 64* 


Other Timeworks Programs: 
• The Evelyn Wood Dynamic Reader • The Bedronic 
Checkbook • The Money Manager • Swiflcalc • Wall Street 
• Sylvia Porter's Personal Finance Manager • Sylvia Porter's 
Personal Investment Manager 
'AeglSlCred Trademarks ol lnlernallm<i Busness MaCh1res Cotpor<ron, Apple Corr!>u1er. Inc. 
and Commodcte Compu1er Sys1ems. 

°£'. 1984 Timemiks. Inc. All roghts resen.ro. 

http:resen.ro
http:64-$49.95




AND NOW FOR SOMETHING 

INCOMPLETELY DIFFERENT! 

Incomplete, yes. you have hundreds, even 
But it's not just because thousands of alternatives 
we're always bringing at every step. In fact, an 
out new stories in the Infocom interactive story 
Infocom interactive fic­ is roughly the length of 
tion collection. Nor is it a short novel in content, 
simply due to the fact but because you're 
that with all the writing actively engaged in the 

In CUTTHROATS:" the plot TH E HITCHHIKER'S In SUSPECT:" our newest and re-writing, honing 	 inrnf\·es a motley band or GUID E TO THE GALAXY~ mystery thriller. ~·ou 'r'! a plot, your adventure 
hardbitten salts who get wind by Dou~s Adams is the reporter who gets the scoop 

and perfecting that we 	 or a shipwreck laden with most nund·boggting story On the society C\'Cnt or the can last for weeks and 

sunken trea ure near the we 've ever published. In the )'Car- the murder or a 

remote island where you lIYe. person of Arthur De_nt , you'll ~laryland Blue Blood at a 
In exchange for your diving chonle as your planet is fancy costume balJ. Grea t! 

put into every one of 	 months. 
our stories, our work is 	 skills. they offer you a piece demotished. You 'U yelp "i th Except you're the prime In other words, only

of the action. Your challenge: laughter as your life is suspect. And i( you can' tseemingly never done. 	 suni ve them. lhe perils of threaiened by a galaxy of find the real kille r. your you can complete the 
the dee p. and escape wi th horrors. Your sides will next by-line could be in the The real reason is: an the treasure and your life . positiYely split as you search obituaries. works of Infocom, Inc. 
Good luck! the uni\1erse for . . . well ,Infocom work of fiction rou'U find out. Maybe. Because they're stories 

can never be complete until you with surprising twists , unique that grow out of your imagination. 
become a part of it. characters (many of whom Find out what it's like to get 

You see, as hard as we work at possess extraordinarily developed inside a story. Get one from 
perfecting our stories, we always personalities), and original, logical, Infocom. Because with Infocom's 
leave out one essential element ­ often hilarious puzzles. Communi­ interactive fiction, there's room 
the main character. And that's cation is carried on in the same for you on every disk. 
where you enter in. way as it is in a novel-in prose. 

Once you've got Infocom's And interaction is easy-you type 1nFacaminteractive fiction in your in full English sentences. 
lnlocom, Inc .. 55 Wheeler Street, Cambridge, MA 02138 computer, you experience But there is this key differ­
For your: Apple II , Atari , Commodore 64 , CP/MB". DEC mate, something akin to waking up ence between our tales and DEC Rainbow, DEC RT-IJ, IBM PC' and PCjr, KAYl'RO II , 
MS-DOS 2.0: NEC APC, NEC PC-8000, Osborne. Tand)' 2000,inside a novel. You find yourself conventional novels: Infocom's Tl Professional. TI 99/4A, TRS-80 Models I and Ill . 

' Use the IBM PC version for your Compaq. and the MS-DOS 2.0 at the center of an exciting plot interactive fiction is active, not version for your Wang or ~lindset . 

CUTTHROATS and SUSPECT are trademarks of lnfocom, Inc. that continually challenges you passive. The course of events is THE HITCHHIKER'S GUIDE TO THE GALAXY is a trademark 
of Douglas Adams.shaped by the actions you choose 

to take . And you enjoy enormous 
freedom in your choice of actions­



displayed on your screen. Or you could have the 
program AUTORUN.BAS chain to any other pro­
gram you desire. 

Tl Memory Expansion 
I have a question regarding the Tl: Why do I al­
ways see ads for 32K RAM memory expansion, 
but never anything more than 32K? Is there any 
way I could construct a memory expansion with 
48K for my TI-99/4A, or does the microprocessor 
just ignore any extra memory? · 

David Edwards 

Like most microprocessors of its genera tion, th e TI­
9900 microprocessor in the Tl-99 /4 and 99/4A can 
only address directly a maximum of 64K (655365 
memory locations. These loca tio11s can't all be used 
for RAM, since the microprocessor must also have 
some perma11ent memory (ROM) .to hold its operat­
ing system. Still more addresses are required to 
allow the microprocessor to com1nu11ica te with the 
various input/output support chips and peripherals. 
And the ROM for the built-in BASIC la11guage 
occupies another large chunk of address space. 
When all these features are added, only 32K of ad­
dress space remains free for future memory expan­
sion, which is why no expa11ders larger than 32K 
are available. 

Note that the 16K of RAM built i11to the Tl-99 
console is not directly co11nected to the 
microprocessor, and doesn't occupy a11y of its ad­
dress space. That memonJ is part of th e VDP (Video 
Display Processor) chip's address space, and the 
microprocessor can access it only indirectly, via the 
VDP. Tl's built-in BASIC is designed to access 011ly 
this VDP memory, which is one of the reasons it's 
comparatively slow. It also expla i11 s why standard 
Tl BASIC can't use any expansion memory con­
nected to the microprocessor. (VDP memory can't be 
expanded beyond the 16K provided.) To make use of 
the 32K expanded memonJ, you need TI Extended 
BASIC or some other com111a11d module. 

Apple Br Atari ML Monitor 
I use both an Atari 800XL and an Apple Ile. It's 
very simple to enter the monitor on the Apple: 
Just enter CALL -151. Is there a simple method 
like this on the Atari? 

James J. Brennan, Jr. 

No, because the Atari does not have a built-in ma­
chine language monitor. Few perso11al computers 
designed since the late 1970s i11c/ude ML monitors, 
since manufacturers feel that only a minority of 
owners are interested i11 ML programming and mo11­
itors take up valuable ROM space. The Apple Ile 
and Ile retai11 an ML monitor because th ey are en­
hanced versions of the Apple II, originally designed 

as a kit-built computer for hobbyists in 1976. The 
Commodore PET, i11trod11ced in 1977, also incor­
porates an ML mo11itor. But since then, th e only 
computers introduced for the mass market with a 
built-in monitor have been the Commodore Plus/4 
and 16. Most manufacturers today prefer to elimi­
nate the 111 011itor and use the extra ROM space for a 
more powe1ful BASIC or operating system. 

Excelle11t monitors are available separately for 
the Atari, howeve r. The Atari Assembler Editor 
cartridge, Optimized Systems Software's EASMD 
a11d MAC/65, and several other commercial assem­
blers include monitors. The Monkey Wrench, by 
Eastern House Software, adds several commands to 
BASIC and includes a Commodore-style monitor 
that you ca n ca ll from BASIC. Howeve r, it works 
only i11 the right cartridge slot of an Atari 800, not 
with the BOOXL. 

POKEing Around 
I'm a new ML programmer and would like to 
know what are the numbers you POKE into 
memory when entering the machine language 
parts of some BASIC programs? 

Kenny Sumra ll 

Those numbers are the actual object code (the 
opcodes and operands) of the machine language pro­
gram. Each machine language instruction has a 
value (opcode). This value is what tl1 e processor sees 
and executes. 

After you write and debug your machine lan­
guage program, you can use a utility program to 
turn the object code into a series of DATA state­
ments. The BASIC program POKEs the numbers into 
memory, and they can then be executed with a SYS, 
USR, or CALL statement. 

VIC Sound 
I own a VIC-20 and use a video monitor instead 
of a TV. However, the monitor is video only, so I 
can't hear the sounds in my programs. My mon­
itor cable has an audio output plug, but no one­
not even Commodore-has been able to give me 
exact instructions on how to interface for audio. I 
have been told I need a high-impedance audio 
amplifier, but have been given no definition of 
what that means . 

Bob Sterzenbach 

If you have a home stereo system, you probably 
have th e high-impedance audio amplifier you need. 
Simply plug the audio output jack on your monitor 
cable into the auxiliary input jack of your stereo 
(use an extension cable if necessary). You might also 
want to use a ¥-adapter, which feeds the single in­
put from the computer into both of your stereo in­
puts. This should provide superb sound quality. As 
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The Book of BASIC 
An introductory text for BASIC 
programming, this book can be 
used in both the classroom and the 
home. A.step at a time, these 39 
lesions guide the beginning com­
puter student through common 
BASIC commands, program 
construction, and elementary 
graphics. Through extensive hands­
on examples, The Book of BASIC 
teaches students of all ages how to 
program. The programs and exam­
ples can be used with any micro­
computer that uses Microsoft 
BASIC. 

$12.95 
!SBN 0-942386-61-2 

COMPUTE!'s Kids and 
the Commodore 64 
Dein't let the title fool you. COM-
PUTErs Kids and the Commodore 
64 was written for children from 
ages 10 to 14, but anyone in­
terested in learning BASIC 
prog(amming will find this series of 
lessoos fl.In .anc;I easy to use. 
You'll learn exaetly·how t0 get the 
most out of your Commodore 64. 
Everything is explained in non­
technical terms, and the many 
illustrations and program examples 
qu[ckly show you the ins and outs 
of BASIC. You may be a beginner 
when you pick up this book, but 
before you know it, you'll be 
programming your own exciting 
games and applications. 

$12.95 
ISBN 0-942386.77-9 

COMPUTE!'s Commodore 
Collection, Volume 2 
Programs for the VIC and 64 
Exciting games, sophisticated 
aP,plications, versatile educational 
routines, and helpful programming 
aids for the VIC-20 and Com­
modore 64 highlight this second 
volume in CQMPUTE!'s Com­
modore Collection series. Included 
are :S01Tle of the best articles and 
programs from recent issues of 
COMPUTE! and COMPUTE!'s Ga­
zette , as well as many programs 
published here for the first time. 
Designed for Commodore com­
pµter users of all levels, it's a book 
1hat every VIC er 64 owner will 
want to have. 

$12.95 
ISBN 0-942386-70-1 
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COMPUTE!' Third Book 
of Commodore 64 
Gathered from the most recent is­
sues of COMPUTE! magazine and 
GOMPUTE!'s Gazette, this collec­
tion of outstanding games, applica­
tions, Morials, and utilities also 
includes several programs never 
before published. Commodore 64 
users of all ages and experience 
will find this book informative, 
entertaining, and educational. Cre­
ate an BCkolumn display, play 
educational and arcade quality 
games, compose music, move 
sprites easily and quickly, and see 
how to program more efficiently 
and effectively. 

$12.95 
ISBN 0-942386-72-8 

COMPUTE!' Kids and 
the Apple 
Kids ages10-14 as well as anyone 
interested i'n learning BASIC 
programming will find this book fun 
and easy-to-use. Many Illustrations 
and program examples plus 
explanations in nontechnical terms 
quickly help you understand how to 
program your Apple. Topics include 
error messages, debugging, short­
cuts, saving programs and other 
useful information to make com­
puting fun and exciting for every 
Apple user. 

$12.95 
ISBN 0-942386-76-0 

COMPUTE!'s Tl Collecllon, 
Volume 1 
An anthology of COMPUTEl's best 
games, applications, utilities, and 
Morials for the Tl-99/4A, this book 
includes more than 30 programs, 
most never before published. 
"SuperFont," is an exceptionally 
powerful and easy-to-use character 
editor. Other utilities, such as 
"Sprite Editor" and "Sound 
Shaper," make graphics and sound 
programming simple. Games like 
"'Norm of Bemer" provide hours of 
fun, and applications like "Mailing 
List'" let you use your Tl to or­
ganize your home. 

$12.95 
ISBN 0-942386-71-X 

To order your copy, call toll-free 1-800-334-0868 or write 

COMPUTE! Books, P.O. Box 5406, Greensboro, NC 27403. 


Please Include a $2.00 shipping and handling charge per book on all orders 



an alternative, many electronics stores such as Ra­
dio Shack sell small battery-powered amplifiers with 
a built-in speaker. The input jack on the small am­
plifier may not accept the plug on your monitor ca­
ble, so an adapter may be required. 

Help For Educators 
The Santa Clara County Office of Education has 
developed a directory of hardware and specifica­
tions for over a hundred microcomputer pro­
grams that school guidance counselors and 
administrators might find useful. For more infor­
mation, contact: 

Janey H. Powers 
Career/Vocational Educatio11/G11ida11ce Dept. 
Santa Clara County Office of Education 
100 Skyport Drive 
San Jose, CA 95115 

Thanks for the information. 

Apple RAM Cards And Language 
Cards 
I have frequently heard of RAM cards and lan­
guage cards. What's the difference? 

David Chow 

These terms usually apply to accessories for Apple 
JI-series computers. A RAM card is a plug-in board 
with extra Random Access Memory. The RAM can 
be used as extra memory if the ROM (Read 011/y 
Memory) is mapped out. A language card is a RAM 
card that is used to load a programming language 
(such as Pascal) on powerup. Instead of residing in 
ROM, th e language is loaded into the RAM in place 
of the ROM used by BASIC. Not all RAM cards ca 11 
act as language cards. Similar accessories are avail­
able for computers like the Commodore 64 and 
Atari. 

Commodore 64 Randomness 
Sometimes using BASIC's random number gen­
erator just isn't convenient, especially in machine 
language. Most ML programmers find other 
sources for random numbers. Here 's a method 
for generating random numbers in machine lan­
guage by using voice 3 of the SID Chip. Set the 
high-byte of the voice 3 frequency control 
($D40F, 54287) to 255, and turn on bit 7 of the 
control register. (This selects the noise wave­
form.) Now you can read the upper eight bits of 
the waveform output from oscillator 3 at $D41B 
(54299) for random numbers between 1 and 255 . 
Here's an example: 
LOA #$FF ;load accumulator with 255 
STA $040F ;store accumulator in high byte of voice 3 
LDA $80 ;load accumulator with 128 (binary 

10000000) 

STA $0412 ;set bit 7 of voice 3 control register 
LOA $D41B ;load accumulator with oscillator output 

David Jones 

Thanks for the example. To use the voice 3 noise 
waveform from BASIC, enter: 

10 POKE 54287,255 
20 POKE 54290,128 
30 PRINT PEEK(54299) 

PEEKing 54299 will reveal a number between 1 
and 255. You can continue to read this location 
without setting up the voice again, but you cannot 
use voice 3 for sound and for random numbers 
simultaneously-unless you want a high-pitched 
rushing sound. 

Atari VCS To Monitor 
How could I connect an Atari VCS videogame 
machine to a Commodore 1702 monitor? 

Mark Pittenger 

Unfortunately, there is no easy way, because th e 
Atari VCS has a11 RF (Radio Frequency) modulated 
output. That is, the output from the Atari VCS 
simulates a signal from a TV station so the game 
machine can be connected directly to th e antenna 
terminals of an ordinary TV set. The video and au­
dio signals are mixed and a carrier signal is added. 
The RF demodulator inside the TV set breaks down 
this output into the component parts for sound and 
video. 

A computer monitor such as the Commodore 
1701 / 1702 needs a composite signal-the video 
and audio are separated and fed into separate jacks, 
and no RF element is included. 

Any standard monitor can be used with a de­
vice that has a composite output, such as a com­
puter or videocassette recorder. COMPUTE! uses 
Commodore, Amdek, and Zenith monitors inter­
changeably with Co111111odore, Tl, Apple, and Atari 
computers. We also know of several people who ob­
tain outstanding pictures using computer 111011itors 
with VCRs. 

Saving Programs On Tape 
If I type in a program from a magazine or book, 
can I save it on a tape? Are there any restrictions 
on doing this? Do some programs look for a 
disk? If so, how can I tell the difference? 

David King 

You ca11 save any program you type into your com­
puter on tape simply by following the cassette SAVE 
i11structio11s for your particular brand of computer. 
However, for various reasons, some programs will 
run properly only when used with a disk drive. 
Most programs published in COMPUTE! offer you a 
choice of tape or disk storage; whenever one or the 
other is mandatory, that will be clearly stated in th e 
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acco111panyi11g article. 
As you become more familiar with the BASIC 

of your computer, you'll learn to recognize the com­
ma11ds for disk and tape access. In Commodore pro­
gra 111s, look for a device 11u111ber, the 11u111ber 
followi11g a LOAD or SAVE co111111a11d, or the second 
number in an OPEN comma11d. The 11umber will be 
8 for disk a11d 1 for tape. On the Atari, the charac­
ters 0: or 02: before a filename specify disk, and C: 
is used for tape. IBM BASIC usually defaults to disk 
for OPEN statements. Almost all progra111s that use 
data storage on the Apple require a disk drive. Look 
for the characters OSK or CS for disk or cassette ac­
cess 0 11 the Tl-99 /4A . 

Commodore Repairs . 
My Commodore 64 broke down recently, and a 
service technician said I could send it to Com­
modore and have it repaired for a fee, even if the 
warranty had expired. Where should I send it? 

Paul Cheng 

You can return your 64 (and other Co111111odore 
equipment) to Co111111odore Custo111er Service at the 
address below. Co111111odore will either repair or re­
place the equipment. Here's a list of standard 
charges for equip111e11t repair: 
VIC-20 $35 
Commodore 64 $55 
1541 disk drive $85 
1525/1526/801 printer $75 
1701/1702 color monitor $95 

Send a check or money order and a letter 
describing the problem you're experie11ci11g to: 

Co111111odore C11sto111er Service 
1200 Wilson Drive 
West Chester, PA 19380 

Co111111odore reco111111ends that yo11 ship your 
equipment via UPS, packed carefully in the origina l 
box if possible. You 111ay also wa nt to insure it. 

Self-Programming Computers 
I have a Commodore 64, and recently while run­
ning a program I encountered a ?SYNTAX 
ERROR JN LINE 580 message. When I listed line 
580, there was none. When I ran the program 
again, I got another ?SYNTAX ERROR, but this 
time in hne 13337. When I checked the original 
listing, there was no line numbered 1333 7. When 
I listed 13337, all that was displayed was gibber­
ish. Even worse, when I attempted to delete 
13337, th e screen went black, a strange sound 
came out of the speaker, and the keyboard 
locked up. What happened? 

Neal Hatton 

You didn't 111entio11 what kind of program it was, or 
where you obtained your listi11g, but you have e11­

countered 011e of the more subtle programming bugs, 
the self-modifying program. 

It's sometimes necessan; to protect your BASIC 
program from the operating system of your com­
puter and from the program itself. The program may 
have ovenvritten itself by stori11g sprite data or 
character data in the middle of the BASIC program 
area, or variables may have been stored over the 
program due to a corruption of the pointers to the 
start of the BASIC array storage area, addresses 47 
and 48 ($2F-$30). 

When sprite data and redefined character data 
are POKEd into a program, you must exercise some 
caution to prevent overwriting areas of the program 
you need. This is one of the things we check when 
testing programs for publication. If variables are 
causing the program to overwrite and crash, it could 
seem to function normally for a while before the 
program is corrupted. 

That gibberish you saw on the screen when you 
tried to list the program was caused by your com­
puter attempting to interpret the data it found in 
memory as a BASIC line, reading the data as tokens. 
Many strange things can happen when a program is 
destroyed this way, and it's usually necessary to 
tum off your computer to regain control from your 
program's nervous breakdown. 8 

Verbatim, 
we're making 

them your 
best buy. 

Verbatim Datalife® Mi nidisks are super qua lity , 
super durable. You get better data transfer, longer 
data life, less head wear. 

Now from ABComputers get our best price 
ever on factory-fresh, 100 lo error-free certified 
Verbatim Minis. 

Don 't miss out. Call today! 

252 BETHLEHEM PIKE, COLMAR, PA 18915 
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quencer. That means the 
sounds were played, perfected , 
and stored weeks ago. The 
m usician onstage presses a 
p layback button and just 
finger-syncs while h is key­
board plays itse lf. 

. •. " 

.. . . ·..,. 

impossible speeds using impos­
sible fi ngerings. It never makes 
m istakes. 

Robert Moog, pioneering 
crea tor of the Moog Syn ­
thesizer, says, "More and 
more, we see keyboard 

.•. ·.-

.. 

< 
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Computers are altering every 
aspect of our lives, but no 
one likes to be rendered ob­
solete by a machine-es­
pecially artists. Yet, over the 
past year, a new generation 
of computerized synthesizers 
has started to replace some 
traditional instruments and 
musicians. You haven't no­
ticed? That's why they're 
worried. 

I
s li ve music dead? 

Maybe not qui te, but it 
migh t be dying. Yo u' ll 

probably hea r lots of music 
this week, but it 's doubtfu l tha t 
you 'll h ear any tha t isn 't, in 
some way, electronica ll y · 
ass isted. 

If you 've ever been in a 
room while someone was play ­
ing a violin, there was nothing 
bet\·veen you and the catgut 
except vibrati ng air. But such 
experiences are quite rare these 
days . If you go to a rock con ­
cert, you ' ll be hearing the mu ­
s ic th rough microphones, 
ampl ifiers, and va rious sou nd 
processing devices. Even " live" 
classical concerts are now 
miked and amplified. 

Also, some apparently li ve 
rock music is probably coming 
from a tape recorder or a se­

Brea th controllers, drum 
machines, seq uencers, ga tes, 
syn thesizers, cli ck tracks, sam­
plers, compressors, delays ­
more and more, music is being 
made by machines. Some of 
th e sweetest sounds you ' ll ever 
hea r now come fro m deep 
with in g ray, unfeeling lit tle 
d igita l chips. 

A re th ere da ngers in the 
digitization of music? If 
you 're a professional 

musician, if you 've spent your 
life perfecting your tec hn ique 
on the gui tar or violin, the new 
synthet ic music may pose a 
real threat to your livelihood. 
The sounds you make can be 
ge nerated on a keyboa rd. And 
a synthesizer can go beyond 
human abi lities : It can play at 

. 
' ,. 
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instruments replacing guitars. 
We see the creative juice of elec­
tronic drum machines, and we 
see musicians working with 
computers on stage, synchroniz­
ing whole bunches of 
instruments." 

Music is moving, virtually 
en masse, into the computer 
age. Some musicians have 
stopped practicing scales and 
are now learning how to pro­
gram their instruments, how to 
extract beauty from this new 
technology. 

In some ways this shift 
from people to machines is 
clearly good for music. It's 
similar to what happened when 
Gutenberg invented the printing 
press. Before his great discovery, 
every book had to be copied by 
hand, so few people could read, 
and fewer still could write. 
Monks took months making just 
one copy of the Bible. This ob­
viously had a dampening effect 
on literature and made many 
ideas accessible only to the priv­
ileged few. After all, the essen­
tial value of a book is in its 
words and ideas, not in the 
physical nature of the book 
itself. 

Likewise, for most of us, 
the value of music is in its 
notes, its beauty, not in the way 
those notes are reproduced. It 
can take an instrumentalist 
months of practice to mas­
ter a Bach fugue. And 
when we go to a concert 
and watch the pianist 
flying through a tortur­
ous piece, isn't it possible 
that we're responding as 
much to the player's 
cocwdination, his or her 
pr ,- .ical skills, as to the music 
its.... ,r? Live musical perfor­
mances have something in com­
mon with athletic events . In 
addition to the qualities of the 
music, the audience is also pay­
ing to witness such things as 
dexterity and endurance. 

The new synthetic music is 
democratizing this important art 
form. Until now, the require­
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ments of technique, coordina­
tion, and years of practice have 
prevented most of us from ac­
tively making music. We could 
always hear it, but we certainly 
couldn't play it. . 

Moog sees some important 
developments in coming years. 
" I think more and more now, 
people are going to be learning 
to play musical instruments. I'll 
predict one very specific thing: 
Within a year or two, there will 
be electronic pianos that sound 
every bit as good as professional 
acoustic pianos, and will play 
like acoustic pianos, but will be 
interfaceable with home com­
puters so that you can learn to 
play the piano with computer­
aided instruction programs." 

A s musical skills become 
easier to acquire, there is 
a parallel development 

in the instruments themselves. 
Moog and others are now per­
fecting digital synthesizers that 
may eventually replace all tradi­
tional acoustic instruments, 
those lovely but costly violins 
and grand pianos. This kind of 
synthesizer works by actually 
recording the acoustic sounds of 
traditional instruments in digital 

memory so you can play back 
the sounds on a keyboard. Sonic 
accuracy is limited mainly by 
the quality of the sound system 
through which these synthe­
sizers are played. 

"Technology is such that­
and I know this firsthand, this is 
not a blue-sky prediction-a pi­
ano that sounds like a fine 
grand piano and has a conven­
tional piano keyboard and will 
be computer-interfaceable, will 
cost about as much as an inex­
pensive home spinnet piano," 
says Moog. "So anyone who 
can afford to take lessons at 
home will be interested in this." 

Moog is now chief scientist 
at Kurzweil Music Systems, a 
company which stunned the 
music world last year with the 
introduction of the Kurzweil 
synthesizer. It looks like a large 
electric piano, but inside there 
are no strings, no hammers, 
probably no wood. Instead, 
there are rows of computer 
memory chips holding the digi­
tally recorded sounds of real 
instruments. 

To record these sounds, a 
musician plays a grand piano, a 
digital recorder samples the 
complex sound thousands of 

The Kurzweil digital synthesizer: 
impressive sonic accuracy. 



INTRODUCING THE FAST LOAD 

CARTRIDGE FROM EPYX. 

You 're tired of waiting forever for your Commodore 64 
programs to load. But it's no use glaring at your disk 
drive . Calling it names won't help, either. It was born 
slow- a lumbering hippo. You need the FAST LOAD 
CARTRIDGE from EPYX. FAST LOAD transforms 
your Commodore 64 disk drive from a lumbering hippo 
into a leaping gazelle. With FAST LOAD, programs 
that once took minutes to load are booted up in a matter 
of seconds. 
. FAST LOAD can load, save and copy your disks five 

bmes faster than normal. It plugs into the cartridge port 

of your Commodore 64 and goes to work automatically, 
loading your disks with ease . And that's only the 
beginning. You can copy a single fi le, copy the whole 
disk, send disk commands, and even list directories 
without erasing programs stored in memory. 

And unlike other products , the FAST LOAD 
CARTRIDGE works with most programs, even copy 
protected ones, including the most popular computer 
games. 

The FAST LOAD CARTRIDGE from Epyx. Easy 
to insert, easy to use and five times faster. So why 
waste time waiting for your disks to load? 

Speed them up with FA ST LOA D! BJ EpYX. 



times a second, a sophisticated 
pattern-recognition program 
makes some adjustments, and 
the resu lting series of numbers 
is burned permanently into 
Read Only Memory (ROM) 
chips. Then, when you hit a key 
on the Kurzweil, the numbers 
are recalled and it 's impossible 
to tell that you're not listen ing 
to a real grand piano. In fact, 
that's what you are listening to: 
The sound emerges from wi thin 
a digital chip instead of from a 
hammer hitting a string, but it is 
the sa me sound. 

A flick of a switch and the 
Kurzeil becomes a Stratocas ter, 
a timpani, what have you. Any 
sound can be digitally recorded 
and played on these synthe­
sizers. For the average person, 
the only drawback to this amaz­
ing device is its current price, 
$10,795. 

T
he price of computer tech ­

nology, however, tends to 
decline quickly. Ensoniq, a 

Pennsylvania company recently 
formed by some of the engi­
neers who designed the Com­
modore 64, has just announced 
its new Mirage synthesizer. At 
$1 ,700, this instrument appears 
to rival some of the capabilities 
of the Kurzweil. In some ways, 
according to engineer Bob 
Yannes (who designed the SID 
sound chip inside th e Commo­
dore 64), the Mirage exceeds the 
specifications of the Kurzweil. 

The Mirage has a five­
octave, velocity (finger pressure) 
sensiti ve keyboard. Different 
tone colors (instruments) can be 
assigned to different parts of the 
keyboard. Plus it has all the fea­
tures of a typical synthesizer: 
eight-voice polyphony (eight 
keys can be pressed simulta­
neously), pitch bend, vibrato, a 
MIDI (Musical Instrument Digi­
tal Interface) jack, an optional 
foot switch, and more. Any 
sound can be modified. One 
hundred different parameters 
can be manipulated . 
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Ensoniq's new Mirage has digital 
sampling and synthesis at a 
consumer-level price. 

But the Mirage goes beyond 
most inexpensive synthesizers 
by offering digitally stored 
sounds, an onboard 330-event 
sequencer (which allows you to 
record and infini tely overdub 
sounds in digital memory before 
recording them on tape), an op­
tional sequencer expansion to 
990 events, and a user-sn111pli11g 
capabil ity (for recordin g and 
synthesi zi ng your own acoustic 
instrument sounds) . There is 
also a built-in 3.5-inch 
microfloppy disk drive which 
can store either sounds or se­
quences of sounds. 

Perhaps the most interest­
ing of the Mirage 's features is 
the user-sampling. You can 
record up to two seconds of 
high -quality, 15 kHz sound per 
sample (up to four seconds wi th 
less resolution). You can digi­
tally record a violin , a bassoon, 
your own voice, barking dogs, 
or anything else and then play 
it on the Mirage keyboard. A 
rear input jack accepts sounds 
either from a microphone or 
from a high-level source like a 
tape recorder. 

The value of sampling is in 
the versati lity it brings to 
your instrum ent. You can 

control w hatever sounds you 
wish. Marco Alpert, marketing 
director for E-Mu Systems, an­

other man ufacturer of sampling 
synthesizers, explains that sa m­
pling makes any sound into a 
pitched instrument. From one 
tone, a sa mpling synthesizer can 
extrapolate all the other tones in 
the scale over several octaves. 

For exampl e, if you sampl e 
the sound of a wine glass and 
feed it in to the synthesizer, 
you 'll quickly have octaves of 
perfectly tuned wine glasses. 
"Wipe your finger around the 
top of it and suddenly you 've 
got a glass harmonica under 
your fingers , perfectly in tune, 
and much easier to play than 
any original glass harmonica," 
says Alpert . 

The Ensoniq Mi rage, and 
several other sampling synthe­
sizers, can also be interfaced 
with personal computers for 
even more flexibility. You can 
plug the Mirage into an Apple 
and shape the sounds visually 
on the monitor screen. This 
gives you access to each sound 's 
wave table and the ability to 
modify it directly. 

Mirage designer Yannes 
claims that Ensoniq was able to 
keep the Mi rage's costs down 
wh ile including a ll these sophis­
ticated features by designing a 
new large-scale integrated 
microchip to handle much of 
the work. There's also a 16K op ­
er-a ting system which loads from 
disk (to permit easy future 
modifications to the progra m) . 
The synthesizer contains 124K 



!\ow, through the magic of 
your computer you can play 
SCRAB BLE" even when you 
don't have a human opponent 
handy. SCRABBLE~ the 
computer version, pits you 
(and up to two other players) 

against the computer in the most popular word game 
of all time. The computer program provid es you and your 
computer-controlled opponent with seven letters , and 
the contest is on. The program displays the board status, 
tracks the score, and deals out new letters. You and 
your computer-controlled opponent try to maximize your 

score on each word. There are four different levels 
of difficulty and, of course, there are double and triple 
letter and word scores. There's even a "hint" option 
when you're having problems. Now, you 100 mi llion 
SCRABBLE' player have a new chal lenge: Are yougood 
enough to beat your computer? 

One to three players. Keyboard-controlled disc or 
cassette. 

Marketed and Distributed by 
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of sampling storage RAM. 
Yannes says the Mirage and the 
Kurzweil both achieve their 
sounds the same way: The digi­
tal sounds repeat themselves if 
you sustain the note beyond the 
length of the stored recording. 
The envelope of each sound is 
synthesized. 

It's clear that this technology is 
having an impact on musi­
cians everywhere. You hear 

about musicians' unions threat­
ening boycotts if synthesizers 
are allowed onstage, drummers 
being excused from recording 
sessions because they are less 
reliable than drum machines, 
entire orchestral movie scores 
being created by a single musi­
cian on a single machine. 

Rocker Todd Rundgren 
agrees philosophically that it's 
the musical ends, not the 
means, that matter. "When 
someone uses a synthesizer, for 
instance, to create the sound of 
an orchestra," Rundgren told 
COMPUTE!, "we're making 
some presumption that only be­
cause previously it required a 
large number of people and a 
lot of catgut and wood instru­
ments and various things like 
that to create the sound, that 
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that is the only way to create 
the sound. Sound is sound. 
From a listener's standpoint, the 
only thing that's important is 
the sound. It's not how the 
sound is created." 

On the other hand, while 
aware of the Luddite rumblings 
from some musicians, Rundgren 
senses no fear of synthesizers 
among his musician friends . 
" Everybody wants to get their 
hands on one. Everyone wants 

to have a Fairlight or something 
similar-a digital sampling 
instrument. " 

Rundgren feels that today's 
synthesizers are primarily used 
as tools to assist in composition, 
not to replace musicians or to 
offer easy answers to the musi­
cal aspirations of the general 
population. "Nobody who plays 
a synthesizer claims that they 
can replace real musicians. A 
synthesizer puts certain sounds 
within the grasp of the average 
musician. Nine times out of ten, 
it's someone intensely into play­
ing or intensely into 
composing." 

Nevertheless, he foresees a 
continuing musical revolution 
based on synthesized sound. 
"There's no limit to how sophis­
ticated they can get. Things be­

come obsolete every couple of 
months. " 

A
t the center of the contro­

versy, synthesizer manu­
facturers, too, are wary 

about predicting that their ma­
chines will replace live session 
musicians . E-Mu Systems' 
Alpert says it will happen-but 
only to a degree. " For certain 
sorts of things, particularly 
things like string background, I 
think the day is approaching. It 
can replace it, but it can replace 
it, quite honestly, at some re­
duction in quality. Not so much 
sound quality, but there is 
something about a string section 
full of real players playing the 
music in realtime that has about 
it a quality that so far no key­
board instrument can com­
pletely emulate." 

He feels that synthesized, 
sampled sounds, while they 
cannot entirely replace human 
musicians, do offer an alterna­
tive. " It's still not the string sec­
tion of the London Symphony, 
even if that 's what you 've re­
corded. There's a lot of talk 
about, well, it's going to put 
string players out of business. I 
tend to think it isn't. I tend to 
think what it does is make high­
quality string parts available to 
people whose choice is not be­
tween hiring a string section 
and buying an emulator; it's be­
tween buying an emulator or 
not having strings at all. If I 
were a producer and could af­
ford a string section, I'm almost 
always going to have a string 
section instead of an emulator. I 
might work out my parts on an 
emulator. That's going to give 
you a pretty fair representation 
of what it's going to sound 
like." 

Jim Aikin, associate editor 
of Keyboard magazine, finds the 
new technology both pervasive 
and powerful. "Synthesizers are 
having an enormous impact on 
the music business. They're 
changing the way people play 
and think about music. It's not 

The rock band Utopia: (from left) 
Todd Rundgren, Kasim Sulton, 
Roger Powell, Willie Wilcox. 



Real baseba ll is more than just hi t­
ting, pi tching and fie lding. It's also 
your favorite major league teams, the 
great stars of today and the All -
stars of yesteryear. It's statistics and 
coaching, and it's managing your 
own game strategy. With the World's 
Greate~t Baseball Game, you have 
it all. Pick your major league line-up 
using the actual player and team 
stats. T hen watch the action unfold 
against an opponent or the computer. 

Two modes Jet you choose between 
managing and controlling your team or 
managing only. T he World's Greatest 
Baseball Game - everything you 
could ever want except the hot dogs 
and peanuts . 

Oneor two players;joystick controlled. 

Strategy 6ames tor the Actlon-6ame Player 



PARTY QUIZ
Best kept
secret of
the season
Computer
gamers play
PQ for hours
by Tom Benford
What's a PQ, you ask? See--I told

you it was the best-kept secret! PQ
stands for Parry Quiz, a computer-
trivia game from Suncom Inc.
PQ is a social trivia game that allows

up to four players to participate
simultaneously. Each player uses a con-
troller to respond directly to the trivia
questions on the screen.

Recently, a couple of friends, Chuck
and Joan, stopped over to visit. I had
just received my review copy of PQ that
aftemoon, and I decided to “boot-up"
the program and see just how social this
game really was. I couldn't have picked
a better couple to participate in an “acid
test"—Chuck hates board-type trivia
games, and Joan absolutely loathes
computers, although she likes trivia
questions.
Setting up the game was easy. Each

set comes with 2700 "general" ques-
tions. Suncom will be offering addi-
tional question disks covering specific
categories including Sports, Entertain-
ment, a “Bible Edition", and General
Edition 2 which expands your inventory
of general questions. I received the
Gommodore/Atari version, although
Parry Quiz is also available for the Ap-
ple and will be available soon for the
IBM-PC.
After offering my guests beverages

and excusing myself to fetch their
drinks, I slipped into my study and
loaded the game. Retuming, l casually
asked, “Which country was the first to
issue postage stamps and what was the
year?" Joan quickly answered, “Great
Britain in I840; now ask me a hard
one!" My plan was working; we were
on the subject of trivia. I mentioned
that I had just received PQthat day, and
I was wondering if they'd like to try
answering some of the questions asked
by the computer. We gravitated into my
study.

I handed controllers to Joan and
Chuck. My wife, Liz, and I manned the
third and fourth. I explained that the
computer would display a question,

ADVERTISEMENT

PQ: First "social" computer
entertainment
along with four possible answers which
were numbered 1-4. The niles were sim-
ple: select the right answer and press the
corresponding button on the con-
troller. Joan mumbled something about
being a klutz, but she took the con-
troller anyway, eyeing it suspiciously.
After Joan answered the first two

questions correctly, I suspected that I
was being set-up here; for a “klut'1."
who hated computers, she was doing
very well. She missed on the third ques-
tion, but Chuck answered con'ectly. Liz
answered the next few questions cor-
rectly, and then finally, I got one right.
It's not every day I get to look like a
dummy in front of my friends!

We spent hours playing Party Quiz
and all had a great time playing! The
questions covered a myriad of topics,
from the color of the Lone Ranger’s
pants to whether the first footprint on
the moon was from a right or left foot.

It had been a special evening, indeed!
It’s not often that I get the chance to use
“non-computing” people for play-
testing a new product, and even rarer
when I can have my friends actively par-
ticipate in a computer-based game.
We're even considering throwing a PQ
Party one of these weekends!
As they were departing for home,

Joan mentioned that it was about time
she bought a computer for her son to do
his schoolwork on. Who’s she kidding?
Not me—I know she’s going to buy one
to play Party Quiz on!
As I mentioned at the beginning of

this piece, PQ is probably the best-kept
secret of this Christmas season, at least
for now. If you know someone who has
a home computer, and/or is a trivia
buff, why not pick up a copy of Party
Quiz—it makes a perfect Christmas
gift. But you'd better hurry while you
can still get one—you know how hard it
is to keep things a secret at this time of
year!
P0 is available at your lavorite local computer
retailer. To locate the dealer nearest you, call
toll tree 1-800-323-8341.
(In llllnols 1-312-459-8000).
Tom Ben/ord is Associate Edi/or of Run Magazine,
Technical Director ofE|ccironic Games Magazine and n
frequent ronmbumr 10 Video and In-Cider magazines.

ADVERTISEMENT

E-Mu Systems offered one of the §
first sampling synthesizers. This
is the more recent Emulator II. E

just the synthesizers you're talk-
ing about here. You're talking
about digital technology in gen-
eral, which takes the form of a
computer code that's dumped
onto one channel of the
multitrack tape during the re-
cording process, and then every-
thing in the studio is
synchronized to that code."

These click tracks to which
Aikin refers can be relentless in
their accuracy. They're like a
metronome which triggers every
musical instrument in the room
except the singer.

ven if synthesizers and com-
puters do start replacing
some musicians, many ex-

perts draw a distinction between
the composition process and the
instrumental process. While
some concede that it might be
possible to replace drummers or
pianists, few believe that a ma-
chine will soon replace compos-
ers. It's easy enough to see that
the Gutenberg printing press
could replace monks copying
manuscripts, but it is more diffi-
cult to imagine a machine that
could write a book or a
symphony.

"I think we're ten or fifteen
years away from that, mini-
mum," says Aikin, “because the
algorithms that are involved in
compositional approaches are
not simple."
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The music press has re­
ported experiments in which 
melodies were generated ran­
domly via computer, but the or­
der of the notes is deliberately 
weighted in certain ways so 
there will be smaller intervals 
between notes . These and other 
built-in rules contribute to more 
aesthetically pleasant melodic 
lines. Whether or not a com­
puter could achieve sufficient 
musical sophistication to create 
tunes that would please humans 
is open to debate. 

But there are exciting pros­
pects in several areas where 
computerized music can take us 
beyond what we currently expe­
rience at concerts or at the 
dance . 

"We're going to be seeing 
languages that generate sounds 
in response to the physical 
movements of a dancer by di­
rectly sensing what the dancer 
is doing," Aikin says. A synthe­
sizer could create music which 
reflects the dancer's improvisa­
tions. It's this multipurpose na­
ture of computers which Aikin 
and others see as the greatest 
contribution of the new 
technology. 

Although the debate contin­
ues, most experts do agree that 
the repercussions of the com­
puterization of music are as yet 
imperfectly understood, but of 
enormous import. We haven 't 
heard anything ye t. © 

COMPUTERSARECREATINGJOBS 

FOR NRJ-TRAINEO PEOPLE 


IF YOU'RE SERIOUS ABOUT simplest to the most advanced 
MAKING MONEY IN ...with your NRI 

MICROCOMPUTERS, Discovery Lab~ You'll 
NRI IS SERIOUS ABOUT use a professional 

SHOWING YOU HOW. 4-function LCD digital 
The U.S. Depart­ multimeter for analysis 

ment of Labor projects and troubleshooting. 
job openings for With NRI training you'll 
qualified computer explore your computer's 
technicians will registers, memory and 
soon double. Interna­ input-0utput ports. You'll 
tional Resource Develop­ even write programs to 
ment, Inc., estimates a control the circuits you've 
600% increase in these designed and built. You'll 
jobs in a decade. And most perform hundreds of chal­
of these will be new jobs, lenging experiments, always 
created by the expanding role backed by a full-time faculty 
of computers. 

NEVER HAS THERE BEEN A 

FASTER-GROWING FIELD 


OF TECHNOLOGY. 

Many people are afraid of losing their 

jobs to computers, but thousands of jobs 
will be created for those who are prepared 
to meet the challenge. 

With NRI training, you'll be prepared. 
You can have a profitable, exciting future 
as an expert who can handle the opera­
tional , programming and technical aspects 
of all kinds of microcomputers and micro­
processors. 

LEARN IN YOUR SPARE TIME. 
NRI trains you in your own home, at 

your convenience ...no classroom schedules 
to meet, no need to quit your job. As a class 
of one with complete course materials and 
the backing of a staff of professional elec­
tronics instructors, you'll get extraordinary 
hands-on training on the latest, most pop­
ular microcomputer: the new TRS-80™ 
Model 4 with Disk Drive. Designed to per­
form diverse personal and business func­
tions and accept more software, the TRS-80 
is yours to keep. 

LEARN HOW TO USE, PROGRAM 

AND SERVICE STATE-OF-THE-ART 


MICROCOMPUTERS. 

Through your carefully designed NRI 

course, you'll get a wealth of practical ex­
perience. You'll build circuits ...from the 
TRs-80 1s a 1rademark of the Rado Shack division of Tandy Corp. 

~------------------~ 

I 
lflifl!#scHOOLS •, 11 ~ 
McGraw-Hill Continuing Education Center t:,1n·T":"i 
3939 Wisconsin Avenue, Wash ington, DC 20016 I. I

IWe'll give you tomorrow. 

I CHECK ONE FREECATALOG ONLY 
0 Computer Electronics with Microcomputers 
D Daia Communications 
D Robotics &Industrial Controls 
D Color TV. Audio. and V'tdeo System Se/Vicing 
D ElectronicsDesign Technology 

Name (Please Prln l) Age 

1 Street ( ) 

~~~-----------~---~~ 

Accredited by the National Home Study Council TRS-80 Is a trademark of the Radio Shack division of Tandy Corp. 

O Digital Electromcs 
0 Communications Electronics 
D lndust112I Electronics 
0 Basic Electronics 

Telephone Servicing 
0 Small Engine Servicing 

ready to help you personally. 
When your NRI training is complete, 

you'll be a computer technician, ready for 
your first job-servicing, testing or pro­
gramming all types of microcomputers-in 

a rewarding and 
challenging nw 
career. 

With your course, you get the new, feature-loaded 
TRS-80 Model 4, plus the added memory capacity of 
a double density disk drive. 

THE CATALOG IS FREE. 
THE TRAINING IS PRICELESS. 
Send the coupon today for your FREE 

100-page catalog. It's a valuable guide to 
opportunities and training in the high-tech 
revolution. You'll see how easily you be­
come part of the growing high-tech world of 
microcomputers. If the coupon has been 
removed, write: NRI Schools, 3939 
Wisconsin Ave., Wash., D.C. 20016. 

All Career courses 
approved under GI bill. I 
D Check for details. I 
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:J Building Construction 
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COMPUTE's 
Author Guide 

Most of the following suggestions serve to improve 
the speed and accuracy of publication . COMPUTE! is 
primarily interested in new and timely articl ~s on 
VIC, Apple, PET/CBM, Commodore 64, Atari, and 
TI/99-4A. We are much more concerned with the 
content of an article than with its style. Above all, 
articles should be clear and well-explained. 

The guide lines belovv w ill permit you r good ideas 
and p rograms to be more easily ed ited and publ ished : 

1. The upper left corner of the first page should 
contain your name, address, telephone number, and 
the date of submission . 

2. The foll owing in for mation should appea r in the 
upper right corner of the firs t page. If your a rticle is 
speci fically direc ted to one make of co mputer, plea e 
s tate the bra nd name and, if applicable, th e BAS IC or 
ROM or DOS version(s) involved. In addition, please 
i11rticnte fil l! 111 e1110ry req11ire111 e11ts of progrn111 s. 

3. The und erlined title of the article shou ld s tart 
about 2/3 of the way d own the firs t page. 

4. Following pages should be typed normally, 
except that in the upper right corner there should be 
an abbrev iation of the title , your las t name, and th e 
page number. For exa mple: Memory Map/Smith/2. 

5. All li nes within the tex t of the a rticle mu st be 
do uble- or triple-spaced . A one-inch margin should be 
left at the right, left, top, and bottom of each page. No 
word s should be divided a t the end s of lines. And 
please do no t jus tify. Leave the lines ragged . 

6. Standard typing paper should be used (no 
e rasable, onionskin , or o ther thin pa per) and typing 
should be on one side of the paper only (upper- and 
lowercase) . 

7. Sheets should be a ttached together with a paper 
clip . Staples should no t be used . 

8. If you are submitting more than one a rticle, 
send each one in a separate ma iler with its own ta pe o r 
disk . 

9. Short programs (under 20 lines) can easily be 
included within the text. Longer programs should be 
separate listings. It is essential that we have a co py of 
the program, recorded twice, on a tape or disk. Please 
use high quality 10 or 30 minute tapes with the pro­
gram recorded on both sides. The tape or disk should 
be labeled with the author's name, the title of the 
article, and, if applicable, the BASIC/ROM/ DOS ver­
sion(s). Atari tapes should specify whether they are to 
be LOADed or ENTERed. We prefer to receive Apple 
programs on disk rather than tape. Tapes are fairly 
sturdy, but disks need to be enclosed within plastic or 
cardboard mailers (available at photography, sta­
tionery, or computer supply stores). 

lt is fa r easier for others to ty pe in your p rog ram if 
you use CHR$(X) values and TAB(X) or SPC(X) ins tead 
of cursor manipulations to form at your output. For 
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five carriage returns, FOR I= 1 TO S:PRINT:NEXT is 
far more "portable" to other compute rs wi th o the r 
BASICs and also eas ier to type in. And, ins tead of a 
dozen right-cursor sy mbol , w hy not s impl y use PRINT 
SPC(1 2)? A quick check throu gh your progra m ­
making these subs titutions - would be grea tly ap­
p recia ted by your editors and by your readers . 

10. A good ge neral rul e is to spell out the numbers 
zero th rough ten in your a rticle and w rite highe r num­
bers as numerals (1024). The exceptions to thi are: 
Figure 5, Table 3, T AB(4) , etc. Within o rdinary tex t, 
however, the zero th rough ten should appea r as wo rd s, 
no t numbers. Also, sy mbols and abbrev iati ons should 
not be used within text: use "a nd" (n o t &), " re ference" 
(not ref.), " through" (not thru) . 

11. For greater clarity, use a ll ca pital s when re­
ferring to keys (RETURN, TAB, ESC, SHIFT), BASIC 
word s (LI ST, RND, GOTO ), and three languages 
(BASIC, APL, PILOT). Headlines nnd subheads 
should , however, be initial ca ps onl y, and emphas ized 
word s are not capita li zed . lf yo u wish to emphas ize, 
underline the word and it w ill be ita li cized during 
typese tti ng. 

12. Article ca n be of any length - from a single-line 
routine to a multi -issue se ries. The ave ra e article is 
about fo ur to eight double-spaced , typed pages . 

13. If you wan t to include photographs, they 
should be either 5x7, black and white g loss ies o r colo r 
s lides . 

14. We do no t consider a rticle w hich arc submitted 
simultaneously to o th er publi shers . If you wi sh to 
send an article to another magazine for co nsid e ration, 
please do not submit it to us. 

15. COMPUTE! pays between $50 and $600 fo r 
publi shed a rticles. In ge ne ral, the rate refl ects the 
length of the article . Pay ment is mad e upo n accept­
ance of an article. Foll ow ing submission (Editorial 
Department, COMPUTE! Magazine, P.O . Box 5406, 
Gree nsboro, NC 27403) it will take from fo ur to eight 
weeks fo r us to re ply. If yo ur work is acce pted , you 
will be notified by a le tte r which w ill in clud e n co ntrac t 
for you to sign and return . Rejecterl 11 111 1111 scriJ1I S are re­
tu rned to authors who enclose an SASE. 

16. If your article is acce pted and you have since 
made improvements to the program , pl ease submit an 
entirely new tape or disk and a new copy of the a rticle 
refl ec ting the update. We ca nnot eas il y make rev isions 
to progra ms and articles. It is necessa ry that you s ' nd 
the revised version as if it were a new submiss ion en­
tirely, but be sure to indicate that your submission is a 
revised vers ion by w riting " Revision" on the enve lope 
and the article. 

17. COMPUTE! does no t accep t unsolicited p roduc t 
reviews. If you are interes ted in serving on our panel of 
reviewers, contact the Review Coordina to r for de tails. 



The 84 Olympics are over, but for you, 
the competition has just begun. How 
well can you score in track , swimming, 
di ving, shooting, gymnastics and more? 
So realistic, there's even an opening 
ceremony and awards presentation after 
each event. 

Unlike other "Olympics-Li ke" games, 
Summer Games has incredible realism, 
superb state- of-the-art graphics and 
sound effects (including national anthems 
from 18 coun tri es) , and it is a true 
action-strategy game. In each event you 

must plan and execute your game 
strategy in order to maximize your score. 
It is not just a matter of how fast you 
can move the joystick. 

So change into your running shoes, 
grab your joystick and GO FOR 
THE GOLD! 

One or more players; joystick controlled. 

Strategy 5ames torthe Actlon·5ame Player 



Computers And Society 

David D. Thornburg . Associate Editor 

1984 Revisited 


The nightmare predicted by George Orwell in his 
book 1984 never came true. 

Of course, there weren't many people who 
thought it would. Even so, it was hard to go 
through this past year without comparing our re­
ality to the Orwellian vision of a totalitarian soci­
ety that used technology to maintain its grip on 
people's lives. The technological world predicted 
by Orwell over 35 years ago is pretty tame com­
pared to the technological realities we have avail­
able to us today. He predicted two-way 
television, word processors, and data base 
systems. 

Ho hum. 
Our technological reality has been far more 

exciting than that-laser disks, personal comput­
ers, the entire personal electronics revolution. 
But, just as Orwell underestimated our technical 
advances, he overestimated the political changes 

David Thornburg is the author of 11 books, includ­
ing The KoalaPad Book, Computer Art and 
Animation (a Logo book available in versions for 
the TI, Radio Shack, Atari, and Co111111odore comput­
ers), and Exploring Logo Without a Computer 
(published by Addison-Wesley). His wlzimsical look 
at computing (101 Ways to Use a Macintosh) has 
been published by Random House. Later this year, 
his first book on Logo as a tool for exploring topics 
like artificial intelligence (Beyond Turtle Graphics) 
will be published by Addison -Wesley. Th ornburg's 
editorial opinions have appeared in COMPUTE! since 
its inception. 

that formed the basis for his novel. We are not 
pursued by the Thought Police (thank God), nor 
are we embroiled in endless wars to support the 
economy. Most importantly, we have not become 
slaves to our technology. 

Rather than living in an era of repression, 
we are engaged in a renaissance of rediscovery. 
Rather than being victimized by our technology, 
we are liberated by it. Rather than bending our 
lives to fit the functional patterns of our technol­
ogy, we are reshaping and refining our technol­
ogy to be responsive to our ways of doing things. 

What Really Happened In 1984 
Some examples: 

• It was in 1984 that the public continued its 
long-term rejection of chiclet keyboards. IBM, 
thought by some to be an industrial metaphor 
for Big Brother, listened to the customers and 
gave them what they wanted-a normal 
typewriter-style keyboard. In this regard, IBM 
joined ranks with TI and Radio Shack to 
acknowledge that as far as keyboards are con­
cerned, the public knows what it wants. While 
this response was a result of customer rejection 
of the first PCjr product, it is important to 
know that IBM was responsive to customer's 
demands. 

Big Brother wouldn't have done that. 

• It was in 1984 that a new paradigm in personal 
computing was introduced in the form of the 
Apple Macintosh. For the first time, a relatively 
inexpensive computer was sold on the idea that 
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people should be able to use this technology in 
an intuitive, descriptive manner-telling the 
computer what to do, instead of prescribing 
how to do it. 

My.. guess is that Apple will have shipped 
300,000 of these machines by the time the dust 
settles from 1984, with another 900,000 to 
move into people's homes, schools, and busi­
nesses in 1985. 

• 	It was in 1984 that PROLOG started to receive 
more attention as a programming language in 
the U.S. Software companies sprang into exis­
tence to use this language to create programs 
that function as "expert advisers" to the user. 
At last the chains of rigidly defined data base 
structures are being broken, as users can extract 
information with free-form queries in an English­
like language. 

• 	It was in 1984 that people took even greater 
advantage of computer portability as machines 
like the Radio Shack Model 100 started show­
ing up in board rooms and at the beach, replac­
ing the ubiquitous yellow legal pad and 
carrying their owners firmly into the twentieth 
century. 

Gaining Personal Control 
In looking at the growth in hardware and soft­
ware technology in 1984, one trend became 
increasingly clear as the year progressed. Tech­
nology moved in the direction of giving people 
independent control over their tools. Even the 
home entertainment software industry showed 
that we are far from becoming a nation of couch 
potatoes. Just look at the overwhelming popular­
ity of "construction set" games such as 
Loderunner, in which players get to create their 
own playfields and game levels. 

If there is a message to be gained from 
Orwell 's 1984, it is this: People can be enslaved 
with the help of their technology only when they 
relinquish control of their lives to others. A rea­
son that computers have failed to become the 
faceless masters of our future is that we have 
taken personal control of this technology, mold­
ing and shaping it to serve both our needs and 
our whims. 

The existence of several million personal 
computers in people's homes has an importance 
that goes beyond the technology itself. By 
becoming familiar with computers, we, as a na­
tion, have become aware of what computers can 
and cannot do. We are aware of their benefits 
and potential dangers. As an informed public, we 
are able to comprehend the implications and 
ramifications of computers in the government, 
workplace, school, and home. 

Had we known as much about nuclear power 
20 years ago, I doubt we would be facing our 
current dilemma on that topic. 

In December 1983, I suggested in this col­
umn that it was our increased sensitivities as 
human beings that were going to keep 1984 from 
being anything like Orwell's vision for that year. 
I remain encouraged in this regard. A recent arti­
cle in a major magazine for computer department 
managers suggested that we should populate our 
data processing departments with musicians 
rather than computer scientists-that diversity 
and breadth in education is far more important 
than the acquisition of intensely defined skills in 
a narrow field. 

A Technological Renaissance 
It is this sort of thinking that suggests that we 
are embarking on a renaissance-a period in 
which technology and the arts are in harmony 
with each other, rather than being in perpetual 
conflict. More and more, I am finding technolo­
gists who are "people" people first-whose 
sense of values is directed more toward peaceful 
cohabitation on this planet than towards the 
twiddling of bits. 

In fact, it is the technology itself that makes 
this renaissance possible. It is made possible first 
by taking over the cumbersome repetitive tasks 
that previously occupied much of our time. By 
relegating such tasks to the computer, we are 
freed to exercise those creative tasks that are 
uniquely human. 

Second, computer technology has allowed 
the creation of a new aesthetic-a new breed of 
art and artisans who paint through numbers 
rather than with them. 

For example, I am presently exploring the 
features of a new version of Logo that lets me 
create and manipulate three-dimensional objects 
on the display screen of my Macintosh. (This is 
ExperLogo from Expertelligence in Santa Barbara, 
California.) I can, with simple procedures, create 
a model of a three-dimensional object that I can 
modify, manipulate, rotate, and view on the 
screen from any angle I choose. 1 can use pro­
grams I have written in this language to explore 
the properties of objects that are only fantasies of 
my mind-that are not yet constructed, and that 
may never be constructed. 

This freedom to explore mental constructs 
with ease was unknown during the first Renais­
sance. It will be commonplace in this one. 

And so, as we enter 1985, let us all acknowl­
edge that it is we who shape and control our 
technological destiny, and that it is we who will 
determine whether our lives will be controlled or 
enhanced by our inventions. 

I vote for enhancement-Happy New Year!© 
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THE WORLD INSIDE THE COMPUTER 


Our Computer Handyman 

Fred D'lgnozio, Associate Editor 

Late last spring I was 
talking with David James, 
the computer instructor 
at Patrick Henry High 
School here in Roanoke, 
Virginia , I told David I 
was using and review­
ing all sorts of comput­
ers, and I would love 

to have an assistant who could 
help me with the technical aspects. I complained 
about my .06 percent mechanical aptitude (see 
my October and November columns, "How 
Computers Made Me Smarter After Only Thir­
teen Years of Daily Use"). David smiled, " I have 
just the student for you!" he exclaimed. 

Two days later Howard Boggess showed up. 
Howard was a senior at Patrick Henry on his 
way to Tulane University in New Orleans. He 
had worked at a local computer store and was a 
dedicated hacker. Most nights (school nights) he 
would sit up fiddling with his Apple Ile with its 
twin monitor screens until 2:00 or 3:00 a.m. 

Before Howard came we had lots of com­
puter equipment around the house. But lots of it 
was unplugged, disconnected, or banished to the 
computer "graveyard" in the attic. 

The computer graveyard was an eerie place. 
A magazine photographer working on a story 
once made me take him up to the graveyard. He 

Fred D'Ignazio is a computer enthusiast and author of 
several books on computers for young people. His books 
include Katie and the Computer (Creative Computing), 
Chip Mitchell: The Case of the Stolen Computer 
Brains (Dutton/Lodestar),The Star Wars Question and 
Answer Book About Computers (Random House), and 
How To Get Intimate With Your Computer (A 10-Step 
Plan To Conquer Computer Anxiety) (McGraw-Hill). 

As the father of two young children, Fred has become 
concerned with introducing the computer to children as a 
wonderful tool rather than as a forbidding electronic de­
vice. His column appears monthly in COMPUTE!. 

took pictures of me kneeling on the floor, sur­
rounded and dwarfed by old card cages, S-100 
motherboards, upended video monitors, twining, 
snakelike cables, stacks of out-of-date circuit 
cards, and dead computers. When his photo­
graph appeared in the magazine I noticed that 
two joysticks were sitting on a box behind me 
and stuck up above my head like high-tech devil's 
horns. 

When I first led Howard up into the attic, he 
was impressed. "Wow!" he said. "What is all this 
stuff?" 

I explained, and he asked me why I stored it 
away in the attic. " Because J·can't make it work," 
I confessed. "So I bring it up here. I don't have 
time to fix all this stuff. I'm a writer, not a com­
puter mechanic." 

Howard was appalled. All his computer 
equipment was scavenged, secondhand, and 
patched together. To him my graveyard looked 
like the delicious leftovers from a sumptuous 
royal banquet. "Maybe we can use some of this 
equipment," he said. 

"All right," I said . "Do with it what you 
will." I turned around and fled back downstairs, 
glad to return to a world where at least some of 
the machines were still alive. 

A Houseful Of Computers 
Howard worked up in the attic for about a 
month, unearthing and resurrecting the ma­
chines. Then he brought his motley crew back 
downstairs. The machines made a miraculous 
recovery and beeped and whirred and processed 
information like any of my other healthy 
computers. 

Howard had worked a major miracle, but he 
didn't stop there. Once he returned downstairs, 
he began fixing and plugging in all the comput­
ers that lay idle or ignored. And, I'm embar­
rassed to admit, there were quite a number of 
machines that fell into this category. 

My five-year-old son Eric was impressed 
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When Jennifer's parents discovered 
DesignWare programs, they put Jennifer in 
a class by herself. 

Because unlike most educational 
software, Design Ware gives Jennifer indi­
vidualized attention for months on end. 

For starters, DesignWare focuses on 
important skills-the ones Jennifer learns in 
school. In fact, all DesignWare programs 
are developed by educators. And tested 
by kids. 

The graphics, sound and game play are 
unquestionably superior. If they weren't, 
they couldn't keep learners like Jennifer 
involved for as long as they do. 

DesignWare programs provide multiple 
levels of challenges, which let Jennifer 
continue to grow long after she first starts 
to use each program. 

So Jennifer's parents can tailor her 
DesignWare program to match her home­
work assignments. Or Jennifer can change 
her program to challenge her parents. 

Jennifer's parents think DesignWare is 
in a class by itself. So it's not surprising they 
give her DesignWare. Because they think 
Jennifer's in a class by herself. 
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they're designed to let her type in her at (800) 572-7767. (415-546-1866 in 
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with all the new computers we seemed to have Janet would hang up the kitchen phone and 
around the house . He didn't know we had so dash into our dining room and pick up the 
many computers because most of the time they phone in there. Again nobody would answer. It 
didn't work. was another phone that was ringing. It was the 

Eric came home from kindergarten one day upstairs phone that had been installed in my 
and walked around the house, watching all the son's bedroom the day before. 
machines happily spitting out paper, playing This daily mad dash for the telephone did 
music, and flashing words and pictures. When he nothing to improve my wife's mood after a hard 
arrived in my study, I could see that he was in day at the office . And it wasn't the only thing 
awe. When he asked me who had fixed them all , she faced when she returned to the house. 
I named Howard. "How did Howard do it?" he Musical Telephones asked. 

I tried to dedicate some of the telephone lines to Just then my eight-year-old daughter Catie 
the computers, some to my professional work, stuck her head in the door and answered, " Be­
and some to the family. Except I kept changingcause Howard is naturally intelligent . 
my mind. So every couple of days, I called the "Unlike Daddy," she continued, " who is 
phone company, and they came back and switchednaturally dumb." 
the phone lines. By the time Janet came home 

The Computer Party Line from work each night, all the phones had dif­
One day while I was tapping away at my com­ ferent numbers than when she left the house that 
puter keyboard in my upstairs study, Howard morning. 
came in and asked me why none of the comput­ Playing musical telephones was bad enough, 
ers was connected to a modem. I knew that but things got even worse. The computers began 
Howard was a bulletin board fanatic. He spent spending more and more time on the phones, 
most of the time using his Apple to roam around and as they got on-line, they bumped family 
the country's bulletin boards, trading software members off-line. For a brief period, almost 
and acting as dozens of people's on-line every time somebody would pick up a 
handyman. telephone they would find that a 

" It seems a shame to have all computer was already there, chatting 
these computers," he said, " and none ~ to another computer. 
of them can talk to each other. " / ~ Also, during the 

I think I must have scratched same period, we went 
my head at that point . Or else /' through a couple of 
maybe I nodded. In any case, days in which we 

I y,
Howard took that as a n1' I/~ I) ' were shut off from 
green light to get our t' lV- 1 , the world. No one 
computers on-line with f) I~[ I'_.... who called us could 
each other and commu- NI\D /'l '-..J reach us because every 
nicating. Within a month \ time the phone rang, a 
he had every computer in the C computer would answer. 
house talking with every other Whenever a phone rang, 
computer. We had joined four ~ ~ ~ somebody would race wildly 
information networks, and /-'/- / ' through the house 
the phone company was making ~~LI!>~ picking up receiversr[
house call s every other day. ) and crying " Hello! 

By the end of the month Hello!" But a computer 
our li ves settl ed in to a semblance \ would always be there 
of order. But during the month utte/r'­ first, whining its irri­
chaos reigned. For example, my / tating high-frequency 
wife would come home from carrier tone at whoever 
work at night, and the phone '- _ had the misfortune to 
would ring . She would run into ....._....,... J call us. 
the kitchen to answer it, but 1 /,. As I remember, handy-
no one would be at the other ~ man Howard was not 
end . This was beca u e the available during this period . 
kitchen phone was not ringing. He must have been taking tests 
Instead it was another phone on a \ a t school or something. So with-
different line that had just been installed that day. out his help, we just gave up. One day my wife 
Anci it was still ringing. arrived home from work, and the phone rang. 
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"Aren't you going to get it?" she asked. " Nope," 
I said. "The computer will answer it." 

It did. Then it promptly hung up. 
It was a very efficient way to handle calls. 

Our Family's Electronic Mailboxes 
After about a month, as I said, our lives grad­
ually returned to normal. We kicked the comput­
ers off the phones at certain hours of the day, 
and we forbade them from answering the 
phones, unless we were sure another computer 
was making the call. 

This was when we discovered electronic 
mailboxes . Electronic mailboxes and bulletin 
boards have been the biggest new thing in our 
family's life since Eric was potty-trained. 

With Howard as our guide, we began setting 
up electronic mailboxes and posting bulletins on 
The Source, CompuServe, MCI Mail, the Plato 
Learning Network, and on bulletin board sys­
tems around the country. Then we filled the 
mailboxes and boards with messages. Going on­
ltne was a marvelous experience-like launching 
helium balloons with our names and messages 
tied to them. We were reaching out to utter 
strangers, and we didn 't know who would re­
spond or where they might respond from. 

And the strangers responded . We heard from 
a teenager in Wisconsin , an engineer in Texas, a 
retired teacher in Kentucky, and from many 
other people. And we wrote back. 

To encourage more people to correspond 
with me electronically, I began listing all my 
mailbox user-identification codes on the river of 
paper mail that flows out of my office every day. 
And whenever I called an yone on the phone I 
made a point of saying, " You know, this voice 
stuff is really old hat. We should be talking com­
puter-to-computer, not person-to-person. That 's 
the way to really stay in touch. " 

When I did this, even more people re­
sponded. I got software publishers on the net­
works, teachers, parents, and distant members of 
my family. But I still wasn't satisfied. In fact, 
none of us were. Then I realized: We were all 
hooked. We had developed an appetite for elec­
tronic mail the same way we had an appetite for 
paper mail. The big difference was that with 
paper mail, you know you can count on only one 
delivery a day, six days a week. But with elec­
tronic mail, there's always the hope that the elec­
tronic " mailperson" has delivered a letter for you 
and it's waiting on some computer system right 
now. All you have to do is turn on your com­
puter and check all your mailboxes. One of them 
may contain a letter. 

Intra-Home Electronic Mail 
This hunger for electronic mail became insatiable, 
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and it affected all of us, except for Mowie the cat. 
When we woke up in the morning, even before 
we made trips to the bathroom, all of us would 
dash to a computer and begin checking our mail­
boxes. After breakfast we would check our mail­
boxes again . As soon as my kids came home 
from school, they checked their mailboxes . When 
Janet got home from work, she checked her mail­
box. And we all checked our mailboxes again at 
dinner, and before we went to bed. 

We have a lot of friends, but we don't have 
enough friends who can spend all day writing us 
letters to keep our electronic mailboxes full. So 
we found that most of the time our mailboxes 
were empty, and this made us unhappy. 

Then Howard showed up, listened to our 
problem, and came up with a great idea. " Why 
not," he said, "send letters to each other?" 

At first this seemed like a crazy idea. Why 
should we send letters to each other? We lived 
with each other, saw each other, and talked with 
each other all the time. Why should we send 
mail to each other? 

"Just try it," said Howard, "and I'll bet you 
like it." 

He was right! We began leaving each other 
little notes on the computer, and pretty soon we 
were sending long letters. It was as if we had 
opened the floodgates. Apparently, we had a lot 
more to say to each other than we had been able 
to say face-to-face . 

And no wonder! All the members of my 
famil y are so busy and going in so many direc­
tions at once that we rarely have the chance to 
sit down and casually ask questions like, "How 
was your day?" or "How is your life?" or "Is 
anything bothering you?" The moment rarely 
arises when two people in our family are in a 
mood or have enough time to have a conversation. 

But now, using our electronic mailboxes, we 
ask these questions electronically and have elec­
tronic conversations-long, serious conversations 
unlike any we've ever had before. The mailboxes 
bring the different members of my family to­
gether by letting them talk when they have time 
or want to talk, and listen when they have time 
or are in the mood to listen. 

In th~ past, it was rare that a family talker 
could find a listener when they had something to 
say. So they just didn 't say it. And either it 
stayed bottled up inside and festered, or they 
simply forgot it. Now, when family members 
have something to say, they sit down at the com­
puter and type it as a letter and send copies to 
each family member they want to say it to. And 
when those family members feel in the mood to 
get mail or have time to listen, they sit down at 
the computer and read their mail. And then they 
write back. 



Few word processors have allowed Atari users to tap the full resources oftheir computer untilAtari Paper Clip ... 

Atari Paper Clip is an extremely powerful, fully featured word processor that will allow your Atari 


to operate to the limits of its potential, with an ease ofoperation and speedyou 've never thought possible. 


PAPER CLIP FOR ATARI ~AND COMMODORE®OWNERS 

WHO WANT THE VERY BEST IN WORD PROCESSING. 


BAlTERIES INCLUDED 
186 Queen St. West 17875 Sky Park North, 
Toronro, Onrario, Suite P, Irvine, California 
M5V 1Z1 Canada "The Energized Software Company!" USA 92714 
(416} 596·1405 FOR A FULL COLOR BROCHURE SEND A STAMPED SELF·ADDRESSED#10 ENVELOPE TO BATIERIES INCLUDED. 

@C 1984 Battsriss Included. All rights rsssrvsd. Atari and Commodors ars rrgisrrrrd tradsmlfks rrspsi:tivrly of Allfi, Inc. Mid Commodors Businsss Machinss, Inc. 



E-Mail Away From Home the other telephone rang. Eric ran to get the 
We have all become so dependent on this new phone and tripped over the vacuum cleaner and 
avenue for family communication that when began crying. 
Janet or I go out of town we 'take a portable com­ When I got back to the phone a few minutes 
puter just to stay in touch. When we get to a ho­ later, Janet was no longer in the mood to hear 
tel room or pay phone, we log onto a network, our voices . " I'll send you some E-mail," she said. 
check our mailbox, and send letters to the rest of 
the family. The rest of the family, meanwhile, Epilogue 
logs onto the computer two or three times a day Most of these events happened during the sum­
and writes long, chatty letters to the traveling mer and fall. Today our computer handyman, 
parent. Howard, is a student down in New Orleans at 

This system is far cheaper than making long­ Tulane, and things have calmed down around 
distance phone calls, and it's also better. For here considerably. The computers which fill the 
example, the other night Janet called us from house still work, but not quite as well as when 
Washington, DC, where she had been attending Howard was here. 
a conference for a week. She had been in daily We are still in love with electronic mail. We 
touch by electronic mail, but she called because write to Howard every day on The Source, and 
she wanted to hear our voices. he writes back. Janet and I have started sending 

She got to hear our voices, all right. And a each other electronic love letters. And Catie, Eric, 
whole lot more. I was running the vacuum and I have started exploring The Source's CHAT 
cleaner when she called and ran to the phone system and CompuServe's CB Simulator. Using 
without turning it off. The TV was blaring. Catie these systems we can have an electronic conver­
and Eric had their friend Alexa over, and the sation with over a hundred thousand people. 
three kids were playing breakdancing music on After our experience with using computers to 
the stereo while racing through the house hoot­ communicate, I am firmly convinced that Howard 
ing and hollering. When I yelled at the kids to was right when he said computers should talk to 
quiet down, the doorbell rang. I told Janet to each other. He was right because when comput­
wait a minute so I could go to the door. Just then ers talk to each other, so do people. © 
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GUEST COMMENTARY 


Now-Silent Beethovens 

Richard Mansfield. Senior Editor 

Until very recently, automation artist to sound good. these machines. 
has only crushed the minor arts, 
the crafts: candlemaking, weav­
ing, pottery. Now music, a ma­
jor art form, is about to become 
automated. This raises serious 
questions. What about musi­
cians who've spent their liyes 
practicing the violin? And if mu­
sic, one of the most complex 
forms of human expression, can 
be made on a machine-what's 
next? Literature? Justice? 

We've watched a rising tide 
of mechanization over the last 
century. The benefits of tractors 
were so obvious that few be­
moaned the passing of hand 
plowing. Indeed, until recently, 
most automation has replaced 
unpleasant or dangerous physi­
cal jobs. Now, though, machines 
are proving adept at some of the 
more delicate mental activities 
upon which many people base 
their definition of human value. 

The Fairlight, the Synergy, 
the Kurzweil-today's most ad­
vanced computerized music ma­
chines-can now automatically 
play as beautifully, for all practi­
cal purposes, as many 
musicians. 

What's more, these synthe­
sizers aren't just threatening to 
replace individual artists. A syn­
thesizer can reproduce the 
sound of any instrument, even 
the sound of an entire orchestra 
playing in concert. Containing 
digitized recordings of real 
acoustic instruments, the new 
machines are the sonic equal of 
the finest handmade pianos, the 
best violins. 

Synthesizers can be played 
like a piano: There's a keyboard, 
traditional sustain pedals, and 
so forth. In that mode, they still 
require an experienced keyboard 

But they have another 
mode: Driven by sequencers, a 
synthesizer can be pre­
programmed. You sit down and 
teach the machine to memorize 
the music just the way you 
would program a computer. 
This programming can be done 
either by playing the pianolike 
keyboard or by typing into a 
computer keyboard. And you 
don't need dexterity. You can 
enter the notes at any speed. 
You don't even need a sense of 
rhythm. You can instruct the in­
strument to resolve the music 
into the degree of rhythmic ac­
curacy that pleases you. Since 
total accuracy sounds mechani­
cal, it's best to quantize slightly 
off the beat to create that hu­
man quality we've come to 
think of as warm and pleasing. 

You can even buy entire 
musical pieces on floppy disks 
and just insert them into the 
synthesizer, push a button, and 
stand back. The instrument 
plays itself. And you'd be hard­
pressed to tell you weren't lis­
tening to Bach on a concert 
grand. 

It seems likely that synthe­
sizers will follow the traditional 
path of most new technologies. 
Right now the best synthesizers 
cost between $10,000 and 
$40,000. Soon, however, the 
prices should be in the hun­
dreds of dollars, and conse­
quently, millions of people will 
have unprecedented access to 
creative play with music. It 
won't be necessary to struggle 
for years to learn to read musi­
cal notation, to play a difficult 
instrument, or to learn harmony 
or rhythm. All those things will 
be waiting behind buttons on 

It won't be necessary to 
find others to form a band. You 
can, like Prince, play all the 
parts yourself. If you come up 
with something lovely, you 
won't need to buy an expensive 
multitrack tape recorder or, 
worse, spend a fortune at a pro­
fessional recordin& studio. In­
side these synthesizers is a full, 
multitrack, digital recorder. You 
become the engineer and can do 
everything from the editing of a 
single note to the transposition 
of the entire piece. 

There is pain here though. 
Conductors, recording engi­
neers, and professional musi­
cians will be less frequently 
called upon. There will, of 
course, always be traditional in­
strumentalists, just as there will 
always be people hand-dipping 
candles and climbing moun­
tains. But their efforts may be 
increasingly thought of as a 
trick rather than a talent, some­
thing pleasantly nostalgic, but, 
ultimately, eccentric. 

Becoming a truly expert vi­
olinist has always been a kind 
of personal torture, but it had 
great value to society. Master vi­
olinists of the future will likely 
be admired in that strange way 
we admire people who can 
climb difficult mountains: ad­
mired more for their self­
discipline than for any practical 
results of that discipline. 

Nevertheless, with all the 
tools of music in every living 
room, with musical skills at 
everyone's fingertips that previ­
ously took a lifetime to develop, 
who knows how many now­
silent Beethovens will suddenly 
rise and be heard across the 
world? a 
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Part 2: Inside MSX 

Tom R. Holf 111 . Edi or 

Last month, Part 1 of this 
special two-part series 

reported how more than a 
dozen companies-primarily 

Japanese-are preparing to 
invade the U.S. market with 
low-priced home computers 

based on a new standard 
called MSX Already 

established in Japan, and just 
getting underway in Europe, 

MSX is expected on U.S. 
shores in early 1985. This 

month, Part 2 takes you inside 
MSX and evaluates the per­

formance of a typical MSX 
home computer. 

I f you've been involved in 
personal computing very 
long, chances are you've 

heard of the RS-232 serial stan­
dard, the Centronics parallel 
standard, the CP /M standard, 
the IBM PC standard, the MS­
DOS standard, and a few other 
standards. 

Now there's a new one: 
MSX. What-if anything-sets 
MSX apart from all the others? 

Here's the quick answer: 
MSX is perhaps the most work­
able standard of them all be­
cause it's the only true standard. 

That statement is not as 
bold as it sounds. It simply 
means that MSX was designed 
from the very beginning as a 
complete hardware/software 
standard to be licensed to any 
manufacturers who want to par­
ticipate. That concept alone sets 
MSX apart from all the other so-

called standards in personal 
computing. The others are really 
de facto standards-they were 
adopted over the past eight 
years by accident or by default. 

C onsider a few examples. 
Until recently, CP /M 
(Control Program for 

Microcomputers) was the domi­
nant operating system on busi­
ness and high-end personal 
computers. Thousands of pro­
grams have been written for 
CP/M. You can run it on doz­
ens of different machines, from 
battery-powered lap portables to 
desktop computers with multi­
ple floppy drives and hard 
disks. In 1984, Commodore 
even released a plug-in cartridge 
that lets you run CP /M on its 
popular Commodore 64 home 
computer. 
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It would seem that any 
computer which could run 
CP/M could also run CP/M 
programs, but it's not always 
that easy. For instance, a Com­
modore 64 with the CP /M car­
tridge can theoretically run any 
CP/M program-if you can 
load the program into the com­
puter. Unfortunately, the Com­
modore disk format is not 
compatible with other CP /M 
disk formats. So you can't just 
stick a CP/M disk into a 1541 
disk drive and load up a CP /M 
program, even though the pro­
gram would probably run if you 
could. Instead, you have to wait 
for someone to make the pro­
gram available on a Commo­
dore disk. 

Or consider the IBM Per­
sonal Computer standard. Since 
the IBM PC was introduced in 
1981, it has emerged as the 
dominant machine for business 
computing. PC-compatible com­
puters made by independent 
manufacturers abound. MS-DOS 
and PC-DOS-close relatives to 
each other-have dethroned 
CP/M as the ruling operating 
systems. More than a thousand 
programs have been written. But 
none of the so-called IBM­
compa tible computers are really 
100 percent compatible, because 
IBM aggressively defends its 
copyrights and patents (as it has 
every right to do). When other 
manufacturers copy the IBM PC 
too closely, they can wind up in 
court. When they don 't copy it 
closely enough, they can wind 
up out of business. 

Even IBM's own computers 
within the PC line are not fully 
compatible. Some PC programs 
just don't run on the PCjr-in­
cluding IBM Disk BASIC. The 
Portable PC has encountered a 
few difficulties too. 

Likewise, just because a 
printer or some other peripheral 
has a Centronics-standard paral­
lel port or an RS-232-standard 
serial port doesn 't mean it will 
match perfectly with the parallel 
or serial port on your computer. 
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Quite often there are interfacing 
problems with connectors and 
so forth . 

The basic problem with all 
the de facto standards is that, 
because they were developed 
more or less haphazardly and 
were not thoroughly and rigidly 
defined (or adhered to), they 
aren't true standards. And that's 
exactly what MSX aims to 
change. The main question is: 
How well will it succeed? 

The MSX 
designers chose 
technology 
which is 
relatively 
simple, proven, 
and cheap. 

A !though MSX is primar­
ily backed by Japanese 
consumer electronics 

and computer companies, it was 
invented by an Amer ican com­
pany-Microsoft, Inc. (See Part 
1 in last month 's COMPUTE!.) 
MSX stands for Microsoft Ex­
tended. As the name implies, 
MSX is an extension of current 
technology rather than an en­
tirely new technology. 

Whenever someone sets out 
to design a new standard, the 
first decision they face is 
whether to make it compatible 
with existing technology, to dis­
card old restrictions to take full 
advantage of new technology, 
or to strike some sort of balance. 
The MSX designers struck a 
balance. 

Trying to create a standard 
for home computers, not for ex­

pensive business or high-end 
personal computers, the MSX_ 
designers chose technology 
which is relatively simple, 
proven, and cheap. It's sufficient 
to get the job done, but techno­
logical overkill it's not. Still, be­
cause the technology has been 
around so long (in computer in­
dustry terms), the MSX design­
ers were able to squeeze out 
every drop of potential 
performance. 

The MSX standard is based 
on the following components 
and specifications: 

• Zilog Z80A Central Pro­
cessing Unit (CPU)-an eight­
bit microprocessor chip clocked 
at four megahertz. 

• 32K of Read Only Mem­
ory (ROM), containing MSX 
BASIC and the Basic 
Input/Output System (BIOS). 

• BK minimum Random Ac­
cess Memory (RAM), with 64K 
recommended for the U.S. and 
European markets. 

• 16K of video RAM (screen 
memory). This is in addition to 
user RAM . 

• Texas Instruments 
TMS9918A video chip, which 
provides several text modes 
ranging from 29 columns X 24 
rows to 40 columns X 24 rows; 
256 redefinable characters (6 X 
8 pixels), including alpha­
numeric, European, and graphic 
characters; several graphics 
modes, with a maximum resolu­
tion of 256 X 192 pixels; 16 
colors; and 32 sprites (maximum 
four per horizontal line). This is 
the same video chip found in 
the TI-99 /4A computer and the 
Coleco Adam. 

• General Instruments AY­
3-8910 programmable sound 
chip, providing three sound 
channels covering eight octaves 
with 12-bit frequency resolution. 
This is the same sound chip 
found in the TI-99 /4A, Coleco 
Adam, and IBM PCjr. The chip 
also controls input/output via 
the joystick controller port (at 
least one Atari-type port 
required). 
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• At least one physical ex­
pansion slot for system expan­
sion and cartridge software. The 
slot contains address lines for 
four logical slots, each address­
ing 64K, so memory space is ex­
pandable to 256K. In addition, 
each logical slot can be split into 
four more physical slots, yield­
ing a system total of 16 expan­
sion slots with total memory 
space of one megabyte (lOOOK). 

• Keyboard with at least 70 
keys, including separate cursor­
control keys, screen editing 
keys, five special function keys 
which can be shifted to provide 
ten functions, and keys to shift 
the keyboard into graphic and 
special character sets. (But no 
numeric keypad.) 

• MSX-DOS floppy disk 
drive interface. Although the 
hardware interface is not neces­
sarily standardized, the disk for­
mat is: MS-DOS. That means an 
MSX drive can read disks for­
matted on an IBM PC or PC­
compatible. Formats are 
standardized for 8-inch, 5 114­
inch, 31/2 -inch, and 3-inch disks. 
MSX-DOS requires a system 
with at least 64K RAM. 

• Cassette interface using 
frequency shift keying format, 
selectable 1200/2400 baud. 

• Standardized cartridge slot 
sizes, expansion addressing 
schemes, pin assignments on all 
interfaces, signal levels on all 
pins, memory maps, operating 
system entry points, RAM vec­
tors, etc. 

T he above specifications 
are the minimum MSX re­
quirements . Beyond them, 

MSX defines "standardized op­
tional extensions" and also 
leaves manufacturers free to add 
enhancements of their own-as 
long as they don't interfere with 
the standards. The standardized 
extensions include an 80-column 
text mode, RS-232 serial port, 
parallel printer port, and a bat­
tery backed-up CMOS clock. 
Enhancements seen to date 
range from videodisc-mixing in­
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terfaces to instrument-quality 
music synthesizers-features 
that are either unavailable or 
much more expensive on Amer­
ican personal computers which 
claim to be more advanced tech­
nologically than MSX. 

The enhancements are sig­
nificant from a marketing as 
well as a technological stand­
point. Since all MSX computers 
are basically the same, any ex­
tras added by each manufac­
turer serve to differentiate their 

Manufacturers 
are free to add 
enhancements­
as long as they 
don't inter/ere 
with the 
standards. 

models in the marketplace. 
Usually these extras reflect the 
manufacturer's expertise in 
other areas of consumer elec­
tronics. For example, JVC's MSX 
computer has a videodisc inter­
face which can mix video and 
computer graphics on the screen 
simultaneously. The result is 
videogames and interactive edu­
cational programs with stunning 
realism. 

A Yamaha MSX machine­
the CXSM Music Computer­
has a built-in synthesizer that 
puts even the Commodore 64 
SID chip to shame. With its 
MIDI (Musical Instrument Digi­
tal Interface) jack and two op­
tional music keyboards, the 
CXSM may find as many buyers 
among musicians as among 
computer hobbyists. 

Another important MSX 

feature is the software compati­
bility of MSX-DOS. You might 
think that because MSX-DOS 
uses the same disk format as 
MS-DOS, it should run MS­
DOS software. But it doesn ' t­
remember, MS-DOS is an op­
erating system for 16-bit com­
puters. Instead, MSX-DOS is 
designed to run software written 
for the most popular eight-bit 
operating system: CP /M-80 2.2. 
This opens up a huge library of 
existing programs, including 
business and professional pro­
grams such as Multipla11. This 
partially answers the frequent 
criticism that most MSX soft­
ware is game-oriented. How­
ever, exactly how much CP /M 
software is compatible with 
MSX-DOS remains to be seen. 

In theory, then, MSX seems 
like an organized, carefully con­
structed standard. But the real 
world is messy. How workable 
is MSX in practice? After all, in­
venting a standard is the rela­
tively easy part; the strict 
compliance that's necessary to 
keep it viable is much harder. 

In Japan, where MSX made 
its debut in late 1983, it seems 
to be working well. Hundreds of 
thousands of machines have 
been sold, capturing a signifi­
cant share of the home market, 
even though Japanese MSX 
computers are rarely equipped 
with disk drives or more than 
16K RAM. Hundreds of car­
tridge programs have been re­
leased-mostly games-and all 
the cartridges are fully compat­
ible with all the MSX machines 
(more than a dozen different 
brands) . Japanese computer 
magazines publish programs in 
MSX BASIC and machine lan­
guage that run on every MSX 
computer without modification. 

Two enforcers guard the 
software and hardware gates of 
the MSX standard. First, market­
ing pressure: No software pub­
lisher wants to narrow its 
potential market by writing a 
program which is compatible 
with some MSX computers, but 
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not others. Second, legal pres­
sure: MSX licensees must com­
ply with Microsoft's minimum 
MSX specifications to use the 
MSX label on their computers. 
So adherence to the standard 
seems virtually guaranteed. 

A !though the MSX hard­
ware seems unlikely to 
win any awards for ad­

vanced technology, the design­
ers have extracted maximum 
performance with some impres­
sive system software. In fact, 
MSX BASIC may well be the 
most powerful BASIC inter­
preter built into any personal 
computer at any price. 

MSX BASIC is an extension 
of Microsoft BASIC 4.5 and is 
patterned after C W-BASIC, a 
common BASIC on 16-bit com­
puters. It is a close relative to 
both TRS-80 Color Computer 
Extended BASIC and IBM PCjr 
Cartridge BASIC. Unlike the 
BASICs built into, say, the Atari 
and Commodore 64-computers 
with powerful sound and graph­
ics capabilities-MSX BASIC 
has nearly all the commands 
you need to access its sound 
and graphics features without 
PEEKs, POKEs, or machine lan­
guage. And that includes the 
sprites . 

This article can't cover 
every command, statement, and 
function in MSX BASIC, but 
here are some highlights: 

Besides the usual decimal 
numbers, constants can be ex­
pressed in hexadecimal, octal, or 
binary with the prefixes &H, 
&O, and &B. Variables can be 
any length, two characters sig­
nificant, and either integer, 
single-precision, or double­
precision. Arithmetic is per­
formed with double-precision 
accuracy to 14 digits in Binary 
Coded Decimal (BCD), so the 
rounding errors common on 
other home computers are much 
rarer on MSX machines . There's 
a full set of relational operators 
(= , <, >, <>, <= ,> =)and 
bitwise operators (NOT, AND, 
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OR, XOR, EQV, IMP). Line 
numbers can range from 0 to 
65529. 

MSX BASIC has full-screen 
editing similar to Commodore, 
Atari, and IBM computers . The 
ten special function keys are 
preprogrammed with BASIC 
commands and can be redefined 
by the user. Auto line number­
ing and renumbering are built­
in. TRO /TROFF commands 
let programmers trace a pro­
gram as it executes, and ERROR 
lets them trap bugs from within 

MSX BASIC may 
be the most 
powerful BASIC 
built into 
any personal 
computer at .

any price. 

programs. MSX BASIC supports 
DEF FN (defined functions); 
DEFUSR (jumps to machine lan­
guage routines); array ERASE; 
variable CLEAR; LINE INPUT; 
PRINT USING and LPRINT 
USING; RESTORE to a line 
number; RESUME after error; 
SWAP variable values; conver­
sions between decimal, hex, 
octal, and binary constants; 
VARPTR (variable address 
pointer); numerous string 
manipulators; KEY, KEY LIST, 
KEY ON/ OFF, and ON KEY 
GOSUB (for the function keys); 
STOP ON/OFF/STOP and ON 
STOP GOSUB (for trapping the 
STOP key); and INTERVAL 
ON/OFF/STOP (interrupts 
from BASIC). 

For graphics and sound, 
MSX BASIC supports SCREEN 
(for setting the graphics mode 

and other options), LOCATE (to 
specify a character position for 
PRINT), POI T (to determine 
the color of a specified pixel), 
COLOR (for setting screen col­
ors), CIRCLE, DRAW, LINE, 
PAINT (a fill command), 
SPRITE$ (to define a sprite), 
SPRITE ON/OFF/STOP, PUT 
SPRITE, VPEEK and VPOKE 
(PEEK and POKE video RAM), 
BEEP, PLAY, and SOU D. 
Other interesting functions are 
STICK (read the joystick), 
STRIG (read the joystick but­
ton), POL (for paddle control­
lers), and PAD (to interpret 
input from a touch tablet). 

There are many more fea­
tures, but from this overview it's 
clear that MSX BASIC is not 
only more powerful than the 
BASICs built into other home 
computers, it's also as powerful 
as most extended BASICs avail­
able at extra cost. There's even a 
CALL statement which lets 
manufacturers add their own 
commands for special features, 
such as CALL TALK for a voice 
synthesizer. There's nothing 
basic about MSX BASIC. 

D espite its eight-bit 
leash, MSX BASIC con­
tains another pleasant 

surprise: It's lightning fast. 
To measure just how fast, 

COMPUTE! Assistant Editor Philip 
Nelson ran a series of bench­
mark tests using a simple bub­
ble sort program. The program 
was written in plain-vanilla 
BASIC so it would run unmodi­
fied on a variety of popular 
computers. It creates a numeric 
array of 150 elements which are 
then sorted. Although this cer­
tainly isn ' t the most thorough 
benchmark test that could be 
devised, it is revealing . Several 
typical operations are involved, 
including array djmensioning, 
looping, and relational compari­
sons. Here's a listing of the test 
program: 

100 PRINT "CREATING 
ARRAY" 

110 DIM A(150) 





120 FOR J=l to 150 
130 A(J)=151-J 
140 NEXT J 
150 PRINT "SORTING" 
160 EX=O 
170 FOR K = O TO 149 
180 IF A(K)> AO< + 1) THEN T = A(K):A(K) = A(K + 1): 

A(K + l)=T:EX = l 

190 NEXT K 

200 IF EX<>O THEN GOTO 160 


The only changes made to this program 
were double colons in line 180 as required for 
the TI-99/4A. Following are the test results ex­
pressed in minutes:seconds. 

IBM PC 5:45 

GoldStar MSX 6:20 

Apple lI Plus 6:24 

Apple Ile 6:33 

Commodore VIC-20 6:34 

IBM PCjr 6:59 

Commodore 64 7:02 

Commodore 8032 7:16 

TRS-80 Color Computer 8:01 

Commodore 16 8:35 

Commodore Plus/4 8:36 

Atari 800XL 8:55 

Atari 800 9:00 

TI-99/4A 12:58 


The specific results of this test aren't as im­
portant as the general conclusion. Although an 
MSX-based computer (and virtually any machine 
designed earlier than about two years ago) could 
be termed technologically ancient, the stream­
lined performance of the MSX is nothing to 
sneeze at. 

N evertheless, it remains difficult to predict 
whether or not MSX will succeed in 
America. Will consumers in 1985 be im­

pressed with its affordable features, or bored by 
its technology? Both Commodore and Atari are 
expected to introduce new 16-bit or even 32-bit 
home computers at the same Winter Consumer 
Electronics Show where MSX will probably de­
but in January. Will these machines make MSX 
look even more tired in comparison? As long as a 
home computer has sufficient software and 
power to get the job done, does it matter to the 
average user if it contains an 8-bit or a 32-bit 
CPU? 

Will MSX succeed because of the compatibil­
ity solution it offers? Are consumers tired of new 
computers that won't run anybody else's soft­
ware? Or will they prefer the latest hot­
technology machines, even if it means waiting 
for software? 

If MSX does prevail, how will competitors 
react? Will they resist the standard or join it? 

After IBM's recent tribulations with the PCjr, 
and the brick walls that TI, Atari, Mattel, and 
Coleco ran into in the fast lane, nothing is certain 
anymore in the home computer market. © 
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Com111odore Plus / 4 and 16. 

"Paratrooper" is a game of high responsibility-you 

. control the destiny of ten parachutists, giving the go 


signal that ejects them from the plane. Their safe 
landings depend on your ability to judge weight fac­
tors, windage, and the all-i111portant crucial moment 
when they should leap. Origi11al/y written for the 
TI-99 / 4A (with 16K and Extended BASIC), the pro­

gram has been adapted for the Commodore 
64, unexpanded VIC, Atari (w ith at least 

32K), Apple, IBM PC (with color /g raphics adapter 
and BAS/CA), PCjr (with Cartridge BASIC), and the 

Paratrooper 

John Goetz 

Almost everyone has seen a parachuting ex­
hibition . Perhaps you've wished that you, too, 
could fall from the sky on the wings of the wind. 
The plane drones on, cruising at the proper alti ­
tude. You peer out the hatch through wispy rem­
nants of clouds as you decide where to land. You 
can barely see three tiny squares, far below, sur­
rounded by water. These must be the landing 
pads, your drop zones. An aquatic landing can 
lead only to disgrace and severe embarrassment, 
so you know that you must jump at just the right 
moment. 

There are three different-sized landing pads: 
The smaller pads promise the greatest honor and 
reward, but allow less room for error. Nearby, 
graceful sailboats ply the water. You know that 
soon these tiny features will grow at an alarming 
rate. You consult with the pilot and estimate the 
perfect moment for your jump by carefully 
considering your altitude, the speed of the wind, 
and your own body weight. 

Too many late-night pizzas coupled with a 
low wind speed, and you'll drop like a stone. But 
if you're a featherweight, and the wind's kicking 
up, you'll find yourself drifting quite a way. With 
all the facts in, you wait for just the r1ght mo­
ment. Then you leap out into the cold, crisp 
wind-with fingers crossed, of course. 

If even reading this description makes you 
nervous, you'll be glad " Paratrooper" is just a 
computer game. Rarely is such a simple game so 
fun to play. The single key (or joystick) control 
and adjustable difficulty levels makes this an 
easy to learn, yet challenging, game for young 
children too. 
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Let Your Fingers Do The Jumping 
The various versions of Paratrooper differ 
slightly, but the concept is the same. Your plane 
continuously flies across the screen at an altitude 
which changes randomly for each jump. The 
paratroopers' weights and the wind speed change 
for each jump, too. All this information is dis­
played on the screen. You have ten paratroopers: 
ten chances for glory, or ten chances for dripping 
disaster. To drop a trooper, press any key (on the 
TI-99/4A, press Q or the fire button on joystick 
1). The three landing pads are worth 25, 50, and 
75 points, depending on their size. 

All versions have more than one difficulty 
level. The TI version lets you choose between 
Novice and Experienced at the start of the game 
(you must rerun the program to change the 
level). The plane always moves at the same 
speed, but the landing pads are smaller in the 
Experienced level. Versions for the IBM, Atari, 
Plus/4, Commodore 16, and VIC-20 Jet you 
choose between Novice and Expert-again, the 
plane travels at the same speed, but the landing 
zones get smaller. The Commodore 64 version 
adds an Intermediate level. The Apple version 
has Easy and Hard levels, and the plane flies 
faster on the Hard level while the landing pads 
remain the same size. 

Special Instructions 
After typing in the Atari version (Program 5), it's 
important to save it on tape or disk before run­
ning it for the first time. Before loading the 
game, clear the computer by turning it off, then 
on again, and type POKE 128,0:POKE 129,64: 
NEW and press RETURN. This rearranges mem­
ory to make room for a machine language 
subroutine. 

The VIC-20 version is broken into two parts 
so it works on an unexpanded VIC. Type in Pro­
gram 3 and save it to tape or disk . If you are 
using tape, be sure to change the 8 to a 1 in line 
40 of Program 3. Type in and save Program 4 as 
"P2" (for Part 2). Save Program 4 immediately 
after Program 3 on the tape. 

Program 1: Paratrooper For Tl-99/4A 
Refer to "COMPUTE! 's Guide To Typing In Programs" 
before entering this listing. 

10 REM EXTENDED BASIC REQUIRED 
20 CALL CLEAR 
30 FOR T=10 TO 14 :: FOR I=10 TO 14 

:: DISPLAY ATC12,9>: 11 PARATROOPE 
R11 

40 CALL SCREEN<T>:: NEXT I :: NEXT 
T 

50 CALL CHAR<131, 11 183C7EC3183C1818 11 

>:: CALL SCREEN<12> 
60 FOR T=450 TO 550 STEP 50 :: FOR 

I=9 TO 19 
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A paratrooper leaps fo r th e la11di11g pads i11 tlze Tl ve r­

sion of "Pa ra trooper. " 


70 DISPLAY ATC14,I>:CHR$C131> 
80 CALL SOUND<10,T,3>:: NEXT I :: N 

EXT T 
90 FOR I=1 TO 100 :: NEXT I:: GOSU 

B 920 
100 DISPLAY AT<22,2>: 11 NEED INSTRUCT 

IONS?CYIN> 11 

110 ACCEPT ATC22,25>VALIDATE< 11 YNyn 11 

> : Y$ 
Y11 y 11120 IF <Y$= 11 >0RCY$= 11 >THEN 750 

130 IF CY$="N 11 >0RCY$= 11 n">THEN 860 
140 CALL CLEAR :: CALL SCREENCB> 
150 CALL CHARC33, 11 E7A424E7E781A5E7 11 

,34,"E78585E5E525A5E7") 
160 CALL CHARC37,"F794141727614147 11 

,42, 11 503D7C7C7C7A0088D 11 > 
170 CALL CHAR<43,"183C7DC30000121000 11 

,44, 11 08183878F808FF7E 11 > 
180 CALL CHARC46, 11 187E5A183C000000 11 

,98, 11 01031FFFFFFFFFFF 11 > 
190 CALL CHAR<99,"80C0FCFDFDFFFFFFF 

11 ,107, 11 FFFFFFFFFFFFFFFF") 
200 CALL CHAR<117,"FFFFFFFFFFFFFFFF 

II' 122' 11 00E0A6E6A6FEBAEE II) 

210 CALL CHARC130,"00000173FFFD0000 
11 ,133, 11 FFFFFFFFFFFF0000") 

220 CALL CHARC134,"FCFCFCFCFCFC0000 
II' 135' "FEFEFEFEFEFE0000 11 

) 

230 CALL CHARC137,"183C7E7EFFFF1818 
",143, 11 0E5FFE7F3E1C0800 11 

) 

240 CALL SCREEN<B>:: CALL COLORC9,4 
,B, 10,6, 1> 

250 	CALL HCHARC16,1,107,256) 
260 	 FOR I=l TO 31 STEP 2 :: CALL HC 

HAR ( 16, I, 98>:: CALL HCHAR C 16, I+ 
1,99):: NEXT I 

270 	POINT=0 :: PARA=10 
280 	RANDOMIZE:: FOR N=22 TO 24 :: 

G=INT<RNDt100>+10 
290 CALL SPRITEC#N,143,15,G,8+120,0 

,.60):: NEXT N 
300 S=7 :: FOR N=4 TO 6 :: S=S-1 :: 

RANDOMIZE 
310 	D=INTCRNDt5>+1 :: DD=INTCRNDt14 

)+3 :: IF <D=OD>+<DD=ODD>+<DD=6 
>THEN 310 



-- --

(A si1bcle merchandising play) 

TO OUR MA NY LOYAL SUPPORTERS, to new computer owners, 
and to everyone who still believes in the potential of personal 

computers to make the world a better place, we extend the 
fo llowing, somewhat uncharacteristic offer: 

Buy2,Get1Free: 


FINANCIAL COOKBOOK~ 
New. Powerful & versa.rile 

financial dccisionmaker. 
IBM-PC. PCxr, PCJT, Apll. 
II + , lie, lie. C-64 & .Arari 

LARRY BIRD & JULIUS ERV ING 

GO ONE-ON-ONEN 


The best-se ller. 

IBM-PC, PC.«. PCJr. ·Apll, 

II +, li e, llc.C-64 &Arari 


SKY FOXN 

New. 3-D tlight & combat 


simulation with 5 skill levels 
and 15 different scena rios. 

Apll.11+, lie & lie 

Olla­

Best·scller. Award-winner in Omni , 
Creative Coml2!!!.iDg , & Sofcalk. 


IBM-PC. PCxr, PCjr. Apll , 

II +, Ile, Ile. C-64 (_.( Atari 


ARCHON II: ADEPr 
Ne\\: Gradlli1tc ~chool for 

Archon addict'. More ma~1 c. 
new icons ::ind b.1 1tld1clds 

C-6• (.( Arari 

MUSIC CONSTRUCTION SETN 
Composidon for anyone who can point 

a joystick . Mult i aw:u d-winner. 
/BM-PC, PC.", /'CJ! Apll. 
II+, lie. lie, C-64 & Arari 

CUT&PASTE~ 
Fast, practical & easy to learn word processor. 


Crc;nivc Compll ting awa rd-winner. 

IBM-PC, PCxr, PCjr, Aplle & lie 


C-M &Aran 


REALM OF !MPOSSIBILrTr 
Ne"~ Action & adventure in 

world of 3-D illusions Unique 
! player cooperative mode. 

C-64 & Aran 

A m)'Ste ry novel m compu1er 
graphics. Horline 3\\"ard-winner. 

IBM-PC. PCx r, PCjr, Apll, 

II + , lie, lie, C-64 & Arari 


PINBA LL CONSTRUCTION SET~ 
The classic. Rollmo Stone. Omni , 

lnfoworld & Creative Computing awards. 
IBM-PC. PCxr. PCJT, Apll , 
II +, lie, lie, C-64 & Arari 

M.U.L.E'." 
"S iratcgy Game of the Year" 

in lnfoworld &. Video Review 
----rorl-4 pL1ycrs. 


C- 64 & Arari 


SEVEN CITIES OF GOLDN 
New Deep, rich discovery 
simulation wnh more than 

2800 scree ns . 

Apll, II +, lie, lie, C-64 & Arari 


EL ECT RO N IC ARTS'" 

•HQ\\' IT \\'ORKS. Buy any 2 EA pnxlum before Jan. I). 19 ; and send m the coupons enclosed in the packages along w11h your sales rcceipr and 53.00 ro cover iruured shipping. We'll S<nd 

vou any EA prcxiuct you choose (except Ger Orgam;ed'J fo r free . 
Trademarks and thw holders IB\ 1. PC. XT. and PCjr; Imemm1or.al Business Maduncs. Inc Apple 11. 11 ..,.., llc. llc; Apple Computer Corp.Commodore 64; Commodore Business Machines. Inc. Amri: A1;1 ~ 1 Computer Corp. 
Fm:mci.1 1Cookboo'.t . L:my Bud and Julius Ervin~ Go Onc·On-OOc. Sky Fox. Archon Archon II Adt"pt . Music CnMtruction Set. ~tU.L.E , Seven Ci1ics of Gold. Cut & P:me, Realm of lmros.s1b1hty. Murder on ihc 
Z1ndcrneui. Electmmc Ans. Inc 

http:Fm:mci.11
http:Imemm1or.al


320 	OD=D :: ODD=DD :: J=N*10+90+RND 
*10 :: CALL SPRITE<#S,44,DD,J,J 
, 0, D > : : NEXT N 

330 	 IF FL=1 THEN 370 ELSE DISPLAY A 
T<15,5>:CHR$(37>:: DISPLAY AT<1 
5, 14) :CHR$<34) 

340 DISPLAY ATC15,23>:CHR$(33) 
350 CALL SPRITE<#3,32,1,180,180,0,6 

0):: REM INVISIBLE OCEAN SPRITE 
360 	CALL SPRITE<#7,133,10,121,193,# 

8, 135, 12, 121, 121,#9, 134, 14, 121, 
49):: REM PADS 

370 	 IF PARA=0 THEN 630 ELSE RANDOM! 
ZE :: U=INT<RND•70>+10 :: REM P 
LANE ROW 

380 	CALL SPRITE<#1,130,2,U,10,0,-12 
,#2, 130, 16,U, 7,0, -12>:: REM PLA 
NE & TROOPER 

390 V=INT<RND*9>+1 :: L=INT<RND*4>+ 
1 :: REM WEIGHT & WIND FACTORS 

400 DISPLAY AT< 1, 1 >:"TROOPS/LEFT"; P 
ARA;"--SCORE";PDINT 

410 DISPLAY AT<24,2>:"WIND SPEED";L 
t2; "--WEIGHT"; <V*25) +50 

420 	CALL KEYC1,X,Y> 
430 IF X=18 THEN CALL PATTERNC#2,13 

l>ELSE 420 
440 CALL MDTIONC#2,V,L>:: CALL SOUN 

DC30,-6,5,150,5) 
450 	CALL COINC<#2,#7,Z,C> 
460 	CALL COINCC#2,#8,Z,CC> 
470 	 CALL COINCC#2,#9,Z,CCC> 
480 IF CC=-1>+<CC=-1>+<CCC=-1>THEN 

510 
490 CALL COINC<#2,#3,50,R):: IF R=­

1 THEN 570 
500 GOTO 450 
510 CALL MOTIDNC#2,0,0):: CALL PATT 

ERNC#2,46>:: CALL SOUND<-1500,5 
995,4> 

520 FOR T = 950 TO 1500 STEP 50 :: CA 
LL SOUND C50, T, 3):: NEXT T 

530 POINT=POINT-25*CC= - 1> - 50*CCC=-1 
) -75* CCCC=-1 l 

540 CALL DELSPRITEC#l,#2):: DISPLAY 
AT<13,5>:"MISSION ACCOMPLISHED 

550 FDR I = 1 TO 151ZI : : NEXT I 
560 CALL HCHAR<13,5,32,22):: GOTO 3 

70 
570 	CALL MOTIDN <#2,0,0l:: CALL SOUN 

D<200,-4,3>:: CALL PATTERN<#2,4 
3) 

580 FDR I=1 TD 200 :: NEXT I :: CAL 
L PATTERN(#2 , 42> 

590 CALL DELSPRITE(#l,#2>:: DISPLAY 
AT<13,3l:"YOU MISSED THE DROP 

ZONE" 
600 	POINT=POINT - 10 :: PARA=PARA - 1 
610 FOR I=l TO 150 : : NEXT I .. CAL 

L HCHARC13, 3 ,32,26) 
620 GOTO 370 
630 CALL HCHAR<l,1,32,29>:: CALL HC 

HARC24,1,32,29> 
640 FOR I=450 TO 850 STEP 25 :: CAL 

L SOUNDC50,I,3>:: NEXT I 
650 FOR T=850 TO 450 STEP -25 :: CA 

LL SOUND<50,T,3l:: NEXT T 
660 DISPLAY AT<7,10>:"GAME OVER" 

670 DISPLAY AT<9,6):"YOU HAD ";PDIN 
T; "POINTS" 

680 DISPLAY AT<12,2):"WANT TD PLAY 
AGAIN? CY/N)" 

690 ACCEPT ATC 12, 27 >VAL I DATE<" YN" > : 
R$ 

700 	 IF R$ = "N" THEN 730 
710 CALL HCHARC12,4,32,26>:: CALL H 

CHAR<7,12,32,9>:: CALL HCHAR<9, 
6,32,24) 

720 FL=1 .. GOTO 270 
730 CALL CLEAR :: CALL DELSPRITE<AL 

L >:: CALL SCREEN< 14 > : : DI SPLAY 
AT< 12, 10 > : "GOOD BYE 

740 GOSUB 920 :: END 
750 CALL CLEAR:: CALL SCREENC12l 
760 PRINT "LAND YOUR PARATROOPERS 0 

N","DROP PADS WORTH 75, 50, OR" 
770 PR I NT "25 PO I NTS. RELEASE EACH" 

, "WITH THE FIRE BUTTON ON", "JOY 
STICI< #1 OR THE CQ} l<EY. ": 

780 	PRINT "IF YOU MISS, YOU WILL DR 
I F T","INTO THE OCEAN AND LOSE 1 
0" 

790 	PRINT "POINTS. YOU CAN ONLY LOS 
E", "10 TROOPERS BEFORE THE", "GA 
ME ENDS.": : : PRINT "THE WIND 

SPEED AND WEIGHT" 
800 PRINT "OF EACH TROOPER ARE DIS­

", "PLAYED AT THE BOTTOM OF THE" 
,"SCREEN. CONSIDER THE SPEED" 

810 PRINT "OF DESCENT AND THE DRIFT 

820 PRINT "CHECK THESE BEFORE RELEA 
SI NG", "EACH PARATROOPER.": 

830 PRINT TAB<10>;"GOOD LUCK!": 

840 PRINT TAB<4>;"PRESS ANY KEY TD 
BEGIN" 

850 CALL KEY<0,l<,S>:: IF S=0 THEN 8 
50 

860 CALL CLEAR:: DISPLAY AT<8,6):" 
PARATROOPER RANK ?" 

870 	DI SPLAY AT<11,2):"<N >OVICE OR< 
E >XPERIENCED" 

880 	ACCEPT AT<8,24>VALIDATE<"EN">:C 
$ 

890 IF C$="E" THEN 910 
900 CALL MAGNIFY<2>:: Z=10 .. GOTO 

140 

910 Z=5 :: GOTO 140 
920 CALL SOUND<300,330,3>:: CALL so 

UND<300,392,3> 
930 CALL SOUNDC500,392.3):: CALL so 

UNDC200,349,3) . 
940 CALL SOUNDC100,330,3):: CALL so 

UNDC200,294,3) 
950 CALL SOUND<300,330,3):: CALL so 

UND(300,349,3> 
960 CALL SOUNDC300,370,3):: CALL so 

UND<300,392,3) 
970 CALL SOUND<250,440,3>:: CALL so 

UNDC150,524,3) 
980 	CALL SOUNDC500,524,3) 
990 CALL SOUNDC300,583,3):: CALL so 

UND<10~,523,3> 
1000 CALL SDUND<200,440,3):: CALL s 

DUND<300,392.3> 
1010 RETURN . 
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Onlyone program

lets you create your own 


crossword, instead of 

filling in someone else's. 


Crossword Magic is just like the crossword 
puzzles you see in the newspaper. It has the 
same crossword format. And the same cross­
word clues. 

Yet, it's totally unique. (After all, does it make 
sense to spend $49.99 for something you get in 
your newspaper for a few cents?) 

Here's the twist. 

Crossword Magic lets you create your own 
puzzles from scratch. Not only is this fun, but it's 
also educational. You can use it to test 
yourself and others on any subject. 
For example, will they remember that 
a "protozoan with pseudopodia" is an 
amoeba? 

Now thafs worth $49.99. 

Crossword Magic from Mindscape ~ 

M1rdscape. Inc. 3444 D.ndee Road. Nortrbroo<. IL 60062 For more 1ntormatt0n. call 1·800·221·9884. In llhoos 1·800·942-7315 Price listed JS manufacturer's sussested retail pnce 



64 
Program 2: Paratrooper For Commodore 

Version by Gary Black, Editorial Programmer 

Refer to "COMPUTE! 's Guide To Typing In Programs" 

before entering this listing. 


100 PRINT" ( CLR }{ 5 DOWN}" TAB ( 13) " PLEASE WA 
IT" :JS=56320 : rem 29 

110 FORI=lT01016:READA:CH=CH+A:NEXT I 
:rem 237 

120 IFCH<>67163THENPRINT"INCORRECT DATA": 
END :rem 2 

130 RESTORE : rem 184 
140 GOSUB930 :rem 177 
150 A$="[HOME}{39 SPACES}" :rem 143 
160 SC=0:TR=l0:MB=53264: XP=53248:YP=XP+l : 

XA=YP+l:YA=XA+l:JS=56320:SD=l2288 
:rem 173 

170 PR=2040:EN=53269:CD=53278:CL=l94:SH=l 
95:PL=l93:PA=l92:CR=53287:S=54272 

:rem 227 
180 GOSUB630:GOSUB370:FORI=53250T053256ST 

EP2:POKEI,INT(RND(0)*255):NEXT 
:rem 128 

190 FORI=YPTOYP+l4STEP2:READA:POKEI,A:NEX 
T : rem 41 

200 GOSUB 690 : rem 177 
210 GOSUB650:GOSUB530 :rem 0 
220 POKEEN,254:POKE53276,224:POKE53258,35 

:POKE53260,170:POKEMB,32 : POKE53262 , 50 
:rem 7 

230 REM ***** START GAME ***** :rem 197 
240 SYS49360 : rem 155 
250 WS=INT(RND(0)*10)+l:WT=INT(RND(0)*225 

)+75:GOSUB530:POKE49155,ll-WS :rem 75 
260 POKE49156, ll-WS:GETB$: IFB$=""THEN260 

:rem 44 
270 REM *** JUMP! **** :rem 0 
280 D=PEEK(CD):POKEMB, (PEEK(MB))OR((PEEK( 

MB)AND2)/2):PX=PEEK(XA):PY=PEEK(YA)+2 
1 :rem 44 

290 POKEXP,PX:POKEYP,PY:POKEEN,255:GOSUB8 
80:DX=WS / 7:DY=WT/200 :rem 238 

300 POKEXP,PX:POKEYP,PY:HT=INT(RND(0)*20) 
+170 : rem 40 

310 PY=PY+DY:IFPY>HTTHENGOT0440 :rem 55 
320 PX=PX+DX:IFPX>255THENPX=0:POKEMB,PEEK 

(MB) ORl : rem 115 
330 IF(PX>80)AND((PEEK(MB)ANDl)=l)THENPX= 

10:POKEYP,0:POKEMB,PEEK(MB)AND254 
:rem 42 

340 TP=PEEK(CD):IF(TPANDl)THENIF(TPAND224 
)THENIFPEEK(YP)<=l41THEN560 :rem 11 

350 GOT0300 : rem 100 
360 REM**READ IN SPRITE DATA** :rem 201 
370 FORI=SDTOSD+767:READA:POKEI,A:NEXT 

:rem 214 
380 POKEPR,PA:POKEPR+l,PL:POKEPR+2,CL:POK 

EPR+3,SH:POKEPR+4,SH :rem 220 
390 IFA$="N"THEN410 :rem 35 
400 POKEPR+5,196:POKEPR+6,197:POKEPR+7,19 

8 :rem 5 
410 POKECR,l:POKECR+l,ll:POKECR+2,15:POKE 

CR+3,8:POKECR+4,5:POKECR+5,2 :rem 197 
420 POKECR+6,7:POKECR+7,3:RETURN :rem 247 
430 REM**BAD LANDING** :rem 231 
440 POKEPR,200:GOSUB850:PRINTA$"{HOME} 

{10 SPACES}TROOPER MISSED TARGET" 
:rem 184 

450 FORI=lT01000:NEXT:PRINTA$:POKEEN,254: 
TR=TR-l:SC=SC-10 :rem 85 

Co111111odore 64 "Paratrooper" has three levels of diffi­
culty; this is th e hardest level with the smallest landing 
pads. 

460 POKEMB,PEEK(MB)AND254:POKEPR,PA:IFTR= 
0THENGOT0480 :rem 159 

470 POKE198,0:GOT0250 :rem 210 
480 PRINTA$:GOSUB530:PRINT:PRINT:PRINT:PR 

INTTAB ( 15) "GAME OVER" : rem 36 
490 PRINT: PRINTTAB ( 7) "PRESS ANY KEY TO PL 

AY AGAIN": POKEl 98, 0 : rem 146 
500 GET B$ : IF B$ =" "THEN 500 : rem 79 
510 POKEEN,0:POKE53277,0:PRINT"{CLR}":GOS 

UB700 :SC=0:TR=l0:GOT0210 :rem 49 
520 REM**DISPLAY SCORE** : rem 181 
530 PRINT II {HOME} {WHT} { 2 SPACES} SCORE "SC II 

{LEFT} "TAB(l3)"TROOPS"TR"{LEFT} "TAB 
(23 )"WS"WS"[LEFT) "; :rem 243 

540 PRINTTAB( 30) "WT"WT" [LEFT} II :RETURN 
:rem 70 

550 REM**GOOD LANDING** :rem 76 
560 POKE2040,199:FORI= lT0500 : NEXTI :GOSUB7 

80 : rem 138 
570 PRINTA$"{HOME}{l0 SPACES}MISSION ACCO 

MPLISHED{7 SPACES}":FORI=lT01000:NEXT 
:PRINTA$ :rem 84 

580 IF(TPAND32)=32THENSC=SC+25:GOT0610 
: rem 4 7 

590 IF(TPAND64)=64THENSC=SC+50:GOT0610 
:rem 56 

600 IF(TPAND128)=128THENSC=SC+75 :rem 143 
610 POKEMB,PEEK(MB)AND254:POKEEN,254:POKE 

2040,PA:POKE198,0:GOT0250 :rem 20 
620 REM**CLEAR SOUND REGISTERS** :rem 204 
630 FORI=STOS+24 :POKEI ,0: NEXT :RETURN 

:rem 129 
640 REM**GAME BACKGROUND** :rem 32 
650 RW=l584:CR=54272:FORI=RWTORW+39:POKEC 

R+I,5:NEXT:POKE53280,0:POKE53285,0 
:rem 117 

660 B$="P~ [RVS} {40 SPACES}" :rem 47 
670 FORI=lT014:PRINTB$ ; :NEXT:RETURN 

:rem 62 
680 REM**TITLE SCREEN** :rem 108 
690 PRINT" { CLR}": FORA=0T010: READL: GOSUB91 

0:NEXT :rem 69 
700 PRINT"{l'2 DOWN) "TAB(l4)"{CYN}(N)OVICE 

":PRINTTAB(l4)"{YEL}(I)NTERMEDIATE" 
:rem 187 

710 PRINTTAB ( 14)" {GRN} ( E) XPERT": POKEl 98, 0 
:rem 164 
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Compose music, even 

ifyou can't read a note. 


~t?f?tt1=!;?~ 

~ 

~~ 

~?~ 

With the Bank Street 
MusicWriter by Glen Clancy, 
you compose by computer. 

It's so simple, people who 
don't know a pianissimo 
from a pizza can start com­
posing in less than an hour. 

All you do is match the 
sound that you hear in your 
head. And the MusicWriter 
writes it down. 

But don't be fooled by the 

simplicity. It's not a toy. It's a 
tool. 

In fact, MusicWriter has 
everything you need to com­
pose a serious symphony. 
It has repeats, endings and 
triplets. It hasarticulation and 
transposition. It can shape 
tones, store 75 staffs, and play 
up to 4 voices. 

But even ifyou don't know 
what al I that means, it won't 
stand in your way. Because 
if you can hum a tune, you 
can write a tune. 

· :xvr · fu Mindsca ~Bank Street Mus1cwnter om _ pe ~ 

Compallb'e \ '.1tn k an ' a Comriodore· Mlndscape. lnC . 3, .:. ! Dundee Road. or thbrooJ... llhnois 60062 

For more information, call 1-800-221-9884. In Illinois, 1-800-942-7315. 



1250 DATA 255,141,15,212,169,128 :rem 38 

1260 DATA 141,18,212,173,27,212 :rem 236 

1270 DATA 96,32,183,192,41,15 :rem 151 

1280 DATA 153,0,208,96,32,183 : rem 148 

1290 DATA 192,41,40,24,105,50 :rem 136 

1300 DATA 141,3,208,96,120,i69 :rem 191 

1310 DATA 11,141,20,3,169,192 :rem 132 

1320 DATA 141,21,3,88,96,120 :rem 90 

1330 DATA 169,49,141,20,3,169,256 :rem 94 

1340 REM PARA :rem 208 

1350 DATA0,60,0,l ,255,128,7,255 :rem 24 

1360 DATA224,15 ,255,240,31,255,248,63 

:rem 79 

1370 DATA2·55, 252, 63 I 255, 252, 59, 189, 220 


:rem 144 

1380 DATA049,24,140,16,0 ,8,8,24 : rem 31 

1390 DATA16,4,60,32,3,60,192,l :rem 231 

1400 DATA153,128,0,255,0,0,60,0 :rem 9 

1410 DATA0,60,0,0 ,60,0,0,36 :rem 57 

1420 DATA0,0,36,0 ,0,102,0,255 :rem 157 

1430 DATA0,0 ,0,0,0,0,0,0 :rem 150 

1440 DATA0,0,0,0,0,0,0,0 :rem 151 

1450 DATA0,0,0,0,0 ,0,0,0 :rem 152 

1460 DATA0,0,0,0,0 ,3,l,224 :rem 5 

1470 DATA7,66,16,15,79,255,255,127 

:rem 204 

1480 DATA255,255,64,0,0,64 ,0,0 :rem 231 

1490 DATA0 ,0,0,0,0,0,0,0 : rem 156 

1500 DATA0,0,0 ,0,0,0,0,190 :rem 254 

1510 DATA0 ,0,0,0,0,0,0,0 :rem 149 

1520 DATA0,0,0,0 ,0,0,0,0 : rem 150 

1530 DATA0,0,0,0 ,0,0,0,0 :rem 151 

1540 DATA0,0,0,0,0,0,0,7 :rem 159 

1550 DATA128 ,0,15,240,0,31,252,0 :rem 61 

1560 DATA31,254,0,63,255,0 ,255,255 

:rem 182 

1570 DATAl,255,255,7 ,255,254,31,255 

:rem 242 

1580 DATA248 ,255,255,192,0,0,0,0 :rem 78 

1590 DATA0,6,0,0,6 ,0,0,15 :rem 223 

1600 DATA0,0,31,128 ,0,22,128,0 :rem 211 

1610 DATA038,192,0 ,38,64,0,102,64:rem 127 

1620 DATA0,230,96,3,230,96,3,230 : rem 74 

1630 DATA96 , 7,230,112,31,246,112 ,32 

:rem 224 

1640 DATA30,120,1 27,254,252,0,6,140 

:rem 216 

1650 DATA0,7,6,255,255,255,255,255 

:rem 195 

1660 DATA248,255,255,224,255,255,128,0 

:rem 140 

1670 DATA21,85,84,26,149,84,21,149 

:rem 203 

1680 DATA84 ,21, 149, 84,26,149,84,25 

:rem 207 

1690 DATA85,84,25,86,164,25,86,84:rem 168 

1700 DATA26,150,84,21,86,164,21,85 


:rem 188 

1710 DATA100,21,85,100,21,85,100,21 


:rem 205 

1720 DATA86,164,21,85,84,0,0,0 :rem 237 

1730 DATA0,0,0,0,0,0,0,0 :rem 153 

1740 DATA0,0,0,0,0,0,0,255 :rem 6 

1750 DATA5,85,80,6,149,80,6,85 :rem 4 

1760 DATA80,6,85,80,6,149,80,5 :rem 0 

1770 DATA149,80,5,154,144,5,153,144 


:rem 242 

1780 DATA6,153,144,5,89,144,5,89 :rem 107 

1790 DATA144,5,89,144,5,89,144,5 :rem 107 

1800 DATA90,144,5,85,80,0,0,0 :rem 179 

1810 DATA0,0,0,0,0,0,0,0 :rem 152 


720 GETB$: IFB$=" "THEN720 :rem 87 

730 PRINT"[CLR}" :rem 254 

740 IFB$="N"THENPOKE53277,224:POKE2045,20 


l:POKE2046,202:POKE2047,203:RETURN 
:rem 130 


750 IFB$="E"THENPOKE2045,20l:POKE2046,202 

:POKE2047 ,203:RETURN :rem 69 


760 POKE2045,196:POKE2046,197:POKE2047,19 

8:RETURN :rem 131 


770 REM**CHARGE SOUND** :rem 93 

780 POKES,97:POKES+l,8:POKES+5,0:POKES+6, 


240:POKES+24,15:POKES+4,33 :rem 28 

790 FORI=lT075:NEXT:POKES+4,32:POKES,143: 


POKES+l,10:POKES+4,33 :rem 68 

800 FORI=lT075:NEXT:POKES+4,32:POKES+l,12 


:POKES+4,33:FORI=lT075:NEXT :rem 30 

810 POKES+4,32:POKES,195:POKES+l,16:POKES 


+4,33:FORI=lT0150:NEXT:POKES+4,32 

:rem 32 


820 POKES,143:POKES+l,12:POKES+4,33:FORI= 

1T075:NEXT:POKES+4,32:POKES,195 


:rem 199 

830 POKES+l,16:POKES+4,33:FORI=lT0150:NEX 


T:POKES+4,32:RETURN : rem 9 

840 REM** SPLASH** :rem 243 

850 POKES,0:POKES+l,64:POKES+5,17:POKES+6 


,249:POKES+24,15 :rem 160 

860 POKES+4,129:FORI=lT0100:NEXT:POKES+4, 


128:FORI=lT0500:NEXT:POKES+l,0:RETURN 

:rem 197 


870 REM**"POOFI" SOUND** : rem 77 

880 POKES,0:POKES+l,5:POKES+5,145:POKES+6 


,245:POKES+24,15:POKES+4,129 :rem 127 

890 FORI=lT025:NEXT:POKES+4,128:FORI=lT02 


00:NEXT:POKES+l,0:RETURN :rem 184 

900 REM**TITLE LETTERS** : rem 202 

910 FORI=l038+AT01478+ASTEP40:T=I+54272:P 


OKET,l:POKET-40,6 :POKEI ,L :rem 249 

920 FORW=lT010:NEXTW:NEXTI:RETURN:rem 247 

930 !=49152 
940 READ A:IF A=256 THEN RETURN 

950 POKE I ,A: I=I+l :GOTO 940 

960 DATA 0,0,0,0,0,0 

970 DATA 0,20,10,88,1 ,32 

980 DATA 173,192,173,2,208,56 
990 DATA 233,1,144,38,141,2 
1000 DATA 208,173,16,208,41,2 
1010 DATA 208,39,173,2,208,205 
1020 DATA 10,192,176,31,32,196 
1030 DATA 192,173,9,192,141,2 
1040 DATA 208,173,16,208,9,2 
1050 DATA 141,16,208,76,71,192 
1060 DATA 141,2,208,173,16,208 
1070 DATA 41,253,141,16,208,206 
1080 DATA 3,192,208,94,173,4 
1090 DATA 192,141,3 ,192,169,2 
1100 DATA 141,0,192,14,0,192 
lll0 DATA 172,0,192,170,169,1 
1120 DATA 10,202,208,252,141,1 
1130 DATA 192,185,0,208,24,105 
1140 DATA 1,153,0,208,176,36 
1150 DATA 173,16,208,45,1,192 
1160 DATA 240,37,185,0,208,205 
1170 DATA 9,192,144,29,32,187 
1180 DATA 192,153,0,208,173,1 
1190 DATA 192,73,255,45,16,208 
1200 DATA 141,16,208,76,159,192 
1210 DATA 173,16,208 , 13,1,192 
1220 DATA 141,16,208,173,0,192 
1230 DATA 74,168,200,152,192,5 
1240 DATA 208,170,76,49,234,169 
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:rem 39 

:rem 237 

:rem 248 

:rem 181 

:rem 143 

:rem 160 


: rem 45 

:rem 132 

: rem 188 

:rem 189 

:rem 142 

:rem 92 


:rem 196 

:rem 187 

:rem 236 

:rem 100 

:rem 147 


:rem 75 

:rem 136 

:rem 169 

:rem 187 


:rem 87 

:rem 143 

: rem 189 

:rem 157 

: rem 139 

:rem 205 

:rem 248 

:rem 135 

:rem 185 

:rem 193 


: rem 2 




1820 DATA0,0,0,0,0,0,0,255 :rem 5 

1830 DATAl,85,64,1,165,64,1,101 :rem 28 

1840 DATA64,l,101,64,l,101,64,l :rem 16 

1850 DATA101,64,l,101,64,l,85,64 :rem 77 

1860 DATAl,90,64,1,89,64,1,90 :rem 199 

1870 DATA64,l,86,64,l,86,64,l :rem 203 

1880 DATA90,64,l,85 , 64,0,0,0 :rem 138 

1890 DATA0,0,0,0,0,0,0,0 :rem 160 

1900 DATA0,0,0,0,0,0,0,255 :rem 4 

1910 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0 


:rem 193 

1920 DATA0,0,0,0,0,0,0,0,0,0,0,0,0,0 


: rem 194 

1930 DATA24,0,l,60,128,l,60,128 :rem 21 

1940 DATAl,24,128,l,255,l28,0,60 :rem 76 

1950 DATA0,0,60,0,0,60,0,0 :rem 9 

1960 DATA36,0,0,36,0,0,36,0 :rem 73 

1970 DATA0,102,0,255 :rem 254 

1980 DATA0,0,0,0,0,0,0,0 :rem 160 

1990 DATA0,0,0,0,0,0,0,0 :rem 161 

2000 DATA0,0,0,0,0,0,0,0 :rem 144 

2010 DATA0,0,0,0,24,0,112,24 :rem 97 

2020 DATA14,204,24,51,6,24,96,3 :rem 23 

2030 DATA60,192,l,189,128,112,189 , 14 


:rem 30 

2040 DATA220,255,59,7,126,224,l,255 


:rem 231 

2050 DATA128,0,255,0,0,126,0,0 :rem 213 

2060 DATA5,85,80,6,165,80,5,101 :rem 33 

2070 DATA80,6,165,80,6,85,80,6 :rem 250 

2080 DATA85,80,6,165,80,5,85,80 :rem 49 

2090 DATA5,90,144,5,89,80,5,90 :rem 252 

2100 DATA144,5,85,144,5,85,144,5 :rem 85 

2110 DATA90,144,5,85,80,0,0,0 :rem 174 

2120 DATA0,0,0,0,0,0,0,0 :rem 147 

2130 DATA0,0,0,0,0,0,0,255 :rem 0 

2140 DATAl,85,64,1,169,64,1,149 :rem 39 

2150 DATA64,l,169,64,l,89,64,l :rem 248 

2160 DATA89,64,l,169,64,l,85,64 :rem 53 

2170 DATAl,106,64,1,102,64,1,102 :rem 60 

2180 DATA64,l,102,64,l,102,64,l :rem 16 

2190 DATA106,64,l,85,64,0,0,0 :rem 179 

2200 DATA0,0,0,0,0,0,0,0 :rem 146 

2210 DATA0,0,0,0,0,0,0,255 :rem 255 

2220 DATA0,85,0,0,105,0,0,89 :rem 120 

2230 DATA0,0,89,0,0,89,0,0 :rem 23 

2240 DATA89,0,0,89 , 0,0,85,0 :rem 85 

2250 DATA0,105,0,0,101,0,0,105 :rem 197 

2260 DATA0,0,89,0,0,89,0,0 :rem 26 

2270 DATA105,0,0,85,0,0,0;0 :rem 60 

2280 DATA0,0,0,0,0,0,0,0 :rem 154 

2290 DATA0,0,0,0,0,0,0,255 :rem 7 

2300 DATA0,70,80,220,210,160,160,160 

:rem 254 

2310 DATA16,l,18,l,20,18,15,15,16,5,18 

: rem 102 


Program 3: Paratrooper, VIC Loader 
(Part 1) 
Version by Kevin Mykytyn. Editorial Programmer 
Refer to "COMPUTE! 's Guide To Typing In Programs" 
before entering these listings. 

lJ 	POKE52,27:POKE56,27:CLR:I=6912:rem 162 

15 	PRINT" { CLRJ( 3 DOWN}{ 5 RIGHT} PLEASE WAI 

T" 	 :rem 125 

20 	 READ A:IF A=256 THEN35 :rem 58 

30 	CH=CH+A:POKE I ,A:I=I+l:GOTO 20:rem 123 

35 	 IFCH<>21476THENPRINT"ERROR IN DATA":EN 

D 	 :rem 76 


40 	 S$="LO"+CHR$(34)+"P2"+CHR$(34)+",8:"+C 

HR$(1Jl):REM CHANGE 8T01 FOR TAPE USER 

S :rem 194 


50 FORI=lTOLEN(S$):POKE630+I,ASC(MID$(S$, 

I)):NEXT:POKE198,I:END :rem 92 


6000 I=6912:IFPEEK(I)=l20THENRETURN 

:rem 133 


6020 READ A:IF A=256 THENRETURN :rem 24 

6030 POKE I,A:I=I+l:GOTO 6020 :rem 78 

6912 DATA 120,169,13,141,20,3,169,27,141, 


21,3,88 :rem 55 

6918 DATA 96,169,1,240,11,206,14,27,169,1 


10,141,15 :rem 162 

6924 DATA 144,76,21,235,173,4,144,208,251 


,169,32,141 :rem 11 

6930 DATA 37,145,169,130,141,36,145,238,1 


4,27,169,59 :rem 26 

6936 DATA 141,15,144,198,0,208,9,160,44,3 


2,171,27 :rem 118 

6942 DATA 165,251,133,0,198,1,208,9,160,8 


8,32,171 :rem 121 

6948 DATA 27,165,252,133,1,198,2,208,9,16 


0,110,32 :rem 116 

6954 DATA 171,27,165,253,·133,2,206,232,3, 


208,73,173 :rem 216 

6960 DATA 233,3,141,232,3,172,234,3,169,3 


2 , 15 3 , 0 : rem 50 

6966 DATA 30,200,153,0,30,206,234,3,16,36 


,169,20 :rem 48 

6972 DATA 141,234,3,173,20,145,77,24,145, 


74,74,74 :rem 126 

6978 DATA 74,74,74,168,185,194,27,141,107 


,27,141,111 :rem 33 

6984 DATA 27,141,160,27,141,166,27,76,168 


, 27, 172, 234 : rem 28 

6990 DATA 3,169,2,153,0,30,200,169,3,153, 


0,30 :rem 152 

6996 DATA 76,191,234,162,21,185,73,31,133 


,25 4 ,185,72 :rem 30 

7002 DATA 31,153,73,31,136,202,208,246,l6 


5,254,153,73 :rem 48 

7008 DATA 31,96,0,22,44,66,88 ·,256:rem 101 


Program 4: Paratrooper, VIC Main 
Program (Part 2) 
0 	 PRINT" { CLR} { 6 DOWN} { 5 RIGHT} { BLK} {RVS} 


{SPACE} PARATROOPER" : rem 124 

1 	 PRINT"{3 DOWN}{RED}{7 SPACES}{RVS}(N)OV 


ICE":PRINT"(2 DOWN}(RED}(7 SPACES}(RVS} 

(E)XPERT" :rem 252 


2 	 Bl$="(RED}7(DOWN}(LEFT}5(UP}":B2$=" 
(PUR}50(DOWN}{2 LEFT}//(UP}":B3$="{WHT} 
/2/{DOWN}(3 LEFT}/5/(UP}":E$="/{DOWN} 
(LEFT}/ (UP}" :Q$=" (HOME} (20 DOWN}" 

: rem 236 

3 GETA$:IFA$="N"THENB1$=Bl$+E$:B2$=B2$+E$ 


:B3$=B3$+E$:GOT05 :rem 195 

4 IFA$<>"E"THEN3 :rem 141 

5 PRINT " {CLR}":FORA=38400T038905:POKEA,0: 


NEXT:FORA=38752T038773:POKEA,5:NEXT:C=3 

0720 :rem 243 


6 FORA=38796T038817:POKEA,2:NEXT:FORA=388 

40T03886l:POKEA,7:NEXT :rem 180 


7 FORA=lT09:READSO(A):NEXT:DATA 175,195,2 

07,215,215,207,215,215,0 :rem 94 


10 POKE36869,255:FORI=7168T07223:READA:PO 

KEI ,A:NEXT : rem 133 


15 FORA=7552T07632:POKEA,PEEK(A+26624):NE 

XT:FORA=7544T0755l:POKEA,255:NEXT 

:rem 27 


January 1985 COMPUTE! 69 




.. 


Sailboats glide over the water while th e plane passes 
overh ead in the VIC- 20 versio11 of "Paratrooper." 

16 FORA=7424T0743l:POKEA,0:NEXT :rem 142 
20 DATA 60,126,126,2;5,255,255,129,90,90, 

60,24,24,32,36,66,0 :rem 134 
25 DATA14,17,127,255,l,0,0,0,3,7,255,255, 

248,248,120,56 :rem 181 
27 DATA 0,l,3,7,8,63,31,l5,l28,l92,224,24 

0,176,248,240,224,195,36,24,219,60,24, 
24, 24 : rem 30 

30 POKE1002,20:POKE1001,10:SYS6912 
:rem 166 

31 PRINT" {HOME}( 13 DOWN}{ 2 RIGHT} "Bl$" 
{6 RIGHT)"B2$"{5 RIGHT}"B3$ :rem 238 

35 PRINT" {HOME}( 16 DOWN}{ GRN} DE {BLK}": PR 
INT" {DOWN} {RED} DE": TR=l0: SC=0: SQ=7996 

:rem 9 
40 WT=INT(RND(l)*l25+75):WS=INT(RND(l)*9+ 

l):POKE198,0:POKESQ,32:POKESQ+C,0 
:rem 165 

42 POKESQ+22,32:POKESQ+C+22,0:FORA=38730T 
03875l:POKEA,6:NEXT :rem 147 

45 POKE251,20-WS:POKE252,18-WS:POKE0,20-W 
S: POK El, 18-WS : rem 7 

47 PRINT"{HOME}{5 DOWN}{BLK}{22 SPACES}" 
: rem 52 

50 	PRINTQ$"{BLK}{RVS}SC{2 RIGHT}="SC" 
{LEFT}{2 SPACES}":PRINTQ$"{10 RIGHT} 
{RVS}TROOPS="TR"{LEFT} " :rem 48 

51 	 PRINTQ$"{DOWN}{RVS}WT{2 SPACES}="WT" 
{LEFT} ": PRINTQ$" (RVS} (DOWN} ( 10 RIGHT} 
WIND{2 RIGHT}="WS"{LEFT} " :rem 60 

52 IFTR=0THEN300 :rem 203 
55 GETA$:IFA$=""THEN55 :rem 247 
60 SX=PEEK(l002):SY=PEEK(7019)/22+l:DX=WS 

/ 20:DY=WT/400 :rem 176 
70 POKESQ,32:POKESQ+22,32:SP=SX+7680+INT( 

SY) * 2 2 : rem 94 
72 CL=PEEK(SP+30742)AND 15:CO=PEEK(SP+307 

20)AND 15:IF CL<>0 OR C0<>0 THEN 90 
:rem 171 

75 POKESP,0:POKESP+22,l :rem 146 
80 SX=SX+DX:SY=SY+DY:SQ=SP:FORA=lT0100:NE 

XT :rem 148 
85 GOT070 :rem 13 
90 IFCL=2ANDSY<l3THENSC=SC+75:GOSUB200:GO 

T040 :rem 103 
100 IFCL=lANDSY<l3THENSC=SC+25:GOSUB200:G 

OT040 :rem 137 
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110 	 IFCL=4ANDSY<l3THENSC=SC+50:GOSUB200:G 
OT040 :rem 139 

190 PRINT"{HOME}{5 DOWN}{BLK}{2 SPACES} 
(RVS}PARATROOPER FAILED":TR=TR-l:POKE 
SQ,6:POKESQ+C,l:FORV=l5T00STEP-l 

:rem 88 
195 POKE36877,210:POKE36878,V:FORTD=lT050 

:NEXT:NEXT:POKE36877,0:SC=SC-10:GOT04 
0 :rem 148 

200 POKESQ,0:POKESQ+22,l:PRINT"(HOME} 
{5 DOWN}{BLK} {RVS}MISSION ACCOMPLISH 
ED" : rem 93 

210 POKE36878,15:FORA=lT09:POKE36876,SO(A 
):FORB=lT0130:NEXT:NEXT:RETURN 

:rem 251 
300 PRINT" (HOME} {5 DOWN} {BLK} {7 SPACES} 

{RVS} GAME OVER" : PRINT" {DOWN} 
{5 SPACES}{RVS}ANOTHER GAME?" :rem 92 

310 POKE37166,127:POKE788,19l:POKE789,234 
:POKE37166,192 :rem 117 

320 GETA$: IFA$="Y"THENRUN : rem 6 
330 IFA$<>"N"THEN320 :rem 90 

Program 5: Paratrooper For Atari 
Version by Kevin Mykytyn. Editorial Programmer 

Refer to " COMPUTE!'s Guide To Typing In Programs" 

before entering this listing. 


BO 0 	 0 I M S N 0 C 7 , 1 ) : F 0 R A = 1 T 0 7 : RE A 
0 B,C:SNDCA,Ol=B : SNOCA, 1)=C:N 
EXT A:OATA 121,1,96,1,81,1,60 
• 2 • 8 1 • 1 • 6 0 • 2 ' 0 • 1 

JH 1 	 GRAPH I CS 1 7 : P 0 S I T I 0 N 4 , 8 : P R I N 
T •6;"paratrooper":POSITION 5 
,10:PRINT •6;"[£DOVICE":POSIT 
ION 5,12 

D• 2 	 P R 1 N T • 6 ; "~x P E R T " : P o K E 7 6 4 . 
255 : DIM ASC3J ,BSC3l,CSC3) 

JI 3 I F P E E K C 7 6 4 ) = 4 2 T H E N A S = " z " : B 

S="m":CS="m":GOTO 6 
HG 4 I F P E E K C 7 6 4 ) = 3 5 T H E N A S = " y " : B 

S="W." :CS="~" :GOTO 6 
KB 5 G 0 T 0 3 

HJ 6 P 0 K E 5 4 2 7 9 , 5 6 : GR A P H I C S 1 : S E T C 
O L OR 4,9,lO:SETCOLOR 0,8,3:SE 
TCOLOR 2,0,15:SETCOLOR 1,0,0 

El 	 1 0 P 0 K E 5 5 9 , 6 2 : P 0 K E 5 3 2 7 7 , 3 : P OK 
E 704,200:POKE 705,0:POKE 70 
6,13:POKE 707,44:POKE 623,1 

OP 1 1 	 T = 0 : I F P E E K C 1 3 8 2 4 l < > 1 6 9 T H E N 
FOR A=13824 TO 14147 : READ B 

: T=T+B:POKE A,B:NEXT A:IF T< 
> 39469 THEN PRINT "ERROR":EN 
D 

PO 1 5 	 I F P E E K C 1 4 3 4 5 ) < > 2 4 T H E N F 0 R 
A=14336 TO 14848:POKE A,PEEK 
CA+43008J:NEXT A 

FA 16 POKE 756,56:FOR A=14790 TO 
4 799:POKE A,255:NEXT A 

GC 2 0 F 0 R A = 1 4 8 0 0 T 0 1 4 8 0 8 : P 0 K E A , 
15:NEXT A 

86 3 0 	 F 0 R A =6 T 0 1 9 : F 0 R B =1 2 T 0 2 3 
:POSITION A,B:PRINT 16;"Y";: 
NEXT B:NEXT A 

KC 3 5 	 P 0 S I T I 0 N 1 , 1 1 : P R I N T t 6 ; A S ; " 
!6 SPACES1";8S;"!6 SPACES)"; 
CS :A=USRC 13824) 



Ill 2 4 5 P 0 S I T I 0 N 0 , 1 : P R I N T • 6 ; " M I S S 
ION ACCOMPLISHED" 

01 2 5 0 	 F 0 R A = 1 T 0 7 : S 0 U N D 0 , S N D C A , 
OJ,10,15 : FOR B = 1 TO 50*SNDC 
A, lJ:NEXT B:NEXT A:GOTO 50 

ll 3 0 0 P R I N T I 6 ; " H I T R E T U R N " 
MG 3 0 1 I F P E E K C 7 6 4 ) = 2 5 5 T H E N 3 0 1 
Cl 3 1 0 F 0 R A= 7 0 4 T 0 7 0 7 : P 0 KE A , 0 : N 

EXT A : POKE 623,4:RUN 
Jf13824 DATA 169,0,160,0,153,0,60 

• 1 5 3 ' 0 • 6 1 • 1 5 3 • 0 • 6 2 • 1 5 3 • 0 • 
63,136,208 

BF 1 3 8 4 2 DA T A 2 -4 1 , 1 6 0 , 1 1 , 1 8 5 , 4 1 , 5 5 
, 153,74,62.185,53,55 , 153, 
163 , 63, 136, 16,241 

Cl i 3 8 6 0 	 D A T A 1 6 0 , 4 7 , 1 6 2 , 5 4 , 1 6 9 , 7 , 
3 2 • 9 2 • 2 2 8 • 1 0 4 • 9 6 • 2 1 6 • 2 0 6 • 
244 , 55,208,38, 169 

Atari "Paratrooper" uses player/ missile graphics, a dis­ HP 13878 	 DATA 3, 14 1 ,244,55,206,246
play list interrupt, and macli i11 e language to smooth out • 5 5 • 1 7 3 • 2 4 6 • 5 5 • 2 0 1 • 4 8 • 2 0 8 
the actio n. ,23, 169,200, 141,246 

ll 1 3 8 9 6 DAT A 5 5 , 1 7 3 , 1 0 , 2 1 0 , 1 6 , 8 , 1 
El40 TR=IO:SC=O:FOR A=14326 TO 14 69 , 80, 141 .241 .55,76,91 ,54

328 : POKE A,lOO : NEXT A , 169,50, 141 , 241 
llf 5 0 P 0 K E 1 4 3 2 0 • 0 : F 0 R T D =1 T 0 1 0 0 

IC 1 3 9 1 4 DATA 55,206,250 , 55,208,21O:NEXT TD:POSITION 0,l:PRINT 
'173,251,55.141,250 , 55,23 

GG 5 2 W S = I N T C R N D C 1 ) * 9 ) + 1 : W T = I N T C R N 8 • 2 4 7 • 5 5 ' 1 7 3 • 2 4 7 ' 5 5 
DC1l*125J+75:BS=WS-1 : CS=WS+1 HC 1 3 9 3 2 DATA 201,200,208,5,169,48 
: POKE 14330,15-CS:POKE 14331 • 141 ,247,55,206,252,55,20 
.15-CS 

•6;"C20 	SPACESJ":POKE 752, 1 

8 • 2 1 • 1 7 3 • 2 5 3 • 5 5 • 1 4 1 
KF55 POKE 14332,15-BS:POKE 14333, Ol 1 3 9 5 0 DATA 252,55,238,248,55, 17 

15-BS 3 
JO 6 0 P 0 K E 6 5 6 , 1 : P 0 K E 6 5 7 , 1 : P R I N T Pl 1 3 9 5 6 DATA 248 , 55,201,200,208,5 

"SCORE =";SC;" ":POKE 656, EF 139 6 2 DATA 169,48,141,248,55,16 
1 :POKE 657,20 : PRINT "TROOPS 9 
C4 SPACESJ=";TR;" Al 139 6 8 DATA 0, 141,249 , 55 , 173 , 249 

FG 6 1 I F T R = 0 T H E N P 0 S I T I 0 N 5 , 5 : P R 
AA 1 3 9 7 4 	 DATA 55, 168,24, 105,60, 133 

INT •6;"GAME OVER":POSITION CL 139 8 0 	 DAT A 2 0 4, 169, 0, 133,20 3, 1 8 
4,7:POKE 764,255:GOTO 300 5 

BF 7 0 P 0 K E 6 5 6 , 2 : P 0 K E 6 5 7 , 1 : P R I N T Al 139 8 6 	 DATA 2 4 2,55, 168, 169,0 , 162 
"WEIGHT =";WT;" ":POKE 656,2 

CA 139 9 2 DATA 15,145,203,200,202,:POKE 	 657,20:PRINT "WIND SPE 
6ED=";WS : POKE 764,255 

HI 139 9 8 DATA 250,173,249,55,168,HO 8 0 I F P E E K C 7 6 4 J =2 5 5 T H E N 8 0 
85Bl 9 0 P 0 K E 1 4 1 4 5 , 0 : P 0 K E 7 0 4 , 2 0 0 : E N 

. OP 1 4 0 0 4 DATA 65,55,24 , 105,252, 141=CRNDC 1l*50)+120 : START=PEEKC 
ll 1 4 0 1 0 DATA 205,54, 169,0,105,5414321): INC=WT/300:C=WS/10 : B= 
CH 1 4 0 1 6 DATA 141,206,54,185 , 240,5PEEKC 14326) 

5Jl 1 0 0 F 0 R A = S T AR T T 0 E N S T E P I N C : 
PC 14022 DATA 153,242,55, 168, 162,0POKE 53278,0:POKE 14320,A : P 

OKE 14325,B : B = B+C: IF 6>200 JA 14028 DATA 189,255,255, 145,203, 
THEN 8=40 200 

Ill 110 	 P=PEEKC53252J:ON P GOTO 210 fJ 1 4 0 3 4 DATA 232,224,15 , 208,245 , 2 
• 2 2 0 • 2 1 0 • 2 3 0 • 2 1 0 • 2 1 0 • 2 1 0 • 2 4 38 
0 CP 1 4 0 4 0 DATA 249,55,173,249,55,20 

OF 2 1 0 N E X T A : S C = S C - 1 0 : T R = T R - 1 : P 0 S 1 
ITION 1,l:PRINT 16;"PARATRO AB 1 4 0 4 6 DATA 2 . 144, 179 , 173,245 , 55 
OPER FA I LED" PD 1 4 0 5 2 DATA 141,0,20 S ,173,246,55 

NA215 	 POKE 14145,30:POKE 704,15 : F Pl 1 4 05 8 D A T A 1 4 1 , 1 , 2 0 8 , 1 7 3 , 2 4 7 , 5 5 
OR A=15 TO 0 STEP -! : SOUND Pl 1406 4 DATA 141,2,208,173,248,55 
0,10,8,A:FOR B=l TO 10 : NEXT llP 1 4 0 7 0 DATA 141 ,3,208,76,98,228 

B:NEXT A:GOTO 50 GE 1 4 0 7 6 DATA 60, 126, 126 . 255 , 255, 1 
KC 2 2 0 S C = S C + 7 5 : G 0 T 0 2 4 5 29 
JO 2 3 0 S C =S C + 2 5 : G 0 T 0 2 4 5 llC 1408 2 DATA 153,153,90,60,24,24 
IP 240 SC=SC+50 KO 1408 8 DATA 36,66,195 , 1,99,255 
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lJ 1 4 0 94 DATA 255. 0 . 0 . 0 . 0. 0 . 0 . 0. 0. 
o .o. o . 129,66,36. 153,90,64 
• 0 • 0 • 0 • 0 • 0 • 0 

FD 1 4 1 1 8 DATA 0 • 0 • 0 • 1 0 2 • 2 4 7 • 2 3 9 
CE 1 4 1 2 4 DATA 2 5 5 • 1 2 6 • 2 5 5 • 2 3 9 • 1 0 2 • 

0 
El 1 4 1 3 0 DATA o,o . o.4.4,12 
LL 1 4 1 3 6 DATA 12,28,60,60, 124, 132 
IJ 1 4 1 4 2 DATA 255. 255. 126. 0 . 15. 0 

Program 6: Paratrooper For Apple 
Version by Tim Victor. Editoria l Programmer 

Refer to "COMPUTE!'s Guide To Typing In Programs" 

before entering this listing. 


100 GOTO 150 
110 VTAB AL: HTAB AH : PRINT SKS; 
120 AH = AH - 1: IF AH = 0 THEN AH 38 

130 VTAB AL : HTAB AH : PRINT PLS; The landing pads are always the same size in Apple 
140 RETURN "Paratrooper," but til e plane moves faster in tile harder 
150 SKS =" ":WAS= "llS%&":PLs = '"() 

level.":TRSCOJ = "'*":TRS(l) = "+" 
11 11 11160 p 1 s = " 1 II: p 2 s = - :s1s = .":s2s = 

II / II 

170 KB = 49152 

430 FOR I = PY TO PY + 1 : VTAB I: HTAB
1 80 x = 0 : FOR I = 141 :t: 256 + 24 TO I + 

P X: PRIN T " ";: NEXT103: 	 READ A :X = X +A: POKE l, A : NEXT 
440 PX = PX + PD: IF PX > 41 THEN PX = 

PX - 40190 FOR I = 1 4 1 :t: 256 TO I + 7 : POKE I 
450 PY= PY+ PG: I F PY> 14 THEN GOSUBNEXT'0: 

480 : IF PY 0 THEN 31 0200 FOR I = 768 TO I + 8 4 : READ A:X = 
460 I F PY > 16 T HEN GO SUB 620: GO TO 3x + A : POKE I, A: NEXT : IF x ( 


1 0 
23201 THEN PR I NT "ERROR I N DATA s 

470 GOTO 4 1 0 
TATEMENTS.": STOP 

480 I F PX 6 TH E N RETURN
(

210 POKE 6,0: POKE 7,141 
490 IF PX ( THEN SC = SC + 7 5 : GOTO

220 POKE 54,0 : POKE 55,3: CALL 1002 
550

230 HOME : HGR 
500 IF PX ( 20 THEN RETURN240 FOR I = 17 TO 20: VTAB I : HTAB 1: FOR 
5 1 0 I F PX ( 22 THEN SC = SC + 50: GOT O J = 1 TO 39 STEP 4: PRIN T WAS: 


550

250 NEXT : NEXT 

520 I F PX ( 35 TH EN RETURN260 FOR I = 16 TO 17 : VTAB I 
530 IF PX ( 38 THEN SC = SC + 25: GOTO270 INVERSE : HTAB 6 : PRINT""; : HTAB 

55 020 : PRINT " ":: HTAB 35: PRINT " 

540 RETURN
" ; : NEXT 
550 FOR I = 14 TO 15: VTAB I: HTAB P X : 280 FOR I = 21 TO 23 : HTAB 1: VTAB I: FOR 

PRINT TRS( I - 14); : NEXTJ = 0 TO 39 : PR I N T " "; : NEXT : NEXT 

560 VTAB AL: HTAB AH : PRINT SKS; 

570 F OR I= 1 TO 200: NE XT: VTAB 1 4 : H'TAB290 NO RMAL : VTAB 21: HTAB 2 : PR I NT " 

PX: PRINT"";: HTAB PX : PRINT P1SWIND " ;: HTAB 12: PR I NT" WEIGHT 

"; : HTAB 22 : PRINT " SCORE " ; : HTAB 


580 FOR I = 1 TO 200: NEXT : H TAB PX : PRINT32: PR INT " T ROOPERS"; 
" ";: HTAB PX: PRINT P2S;300 GOSUB 730 

590 VTAB 24: HTAB 2: PRINT "CON GRAT UL A310 AL= RND Cl) :t: 7 + l: AH = 39:WD = 
I NT ( 1 + 1 0 :t: RN D C 1 l l : WG I N T TIONS! MISSION ACCOMPLISHED";: FOR 

(75 + 175 :t: RND ( 1)) I = 1 TO 1200: NEXT : H T AB 1: CALL 
- 868320 PD =WO I 15:PG = WG I 250 

600 FOR I = 14 TO 15: VTAB I: HTAB PX:330 VTAB 22 : HTAB 4 : PRINT " "; : HTAB 
13: PR I NT" "; 	 PRINT " ";: NEXT 

6 10 PY = 0: RETURN340 HTAB 23 : PRINT " ";: HTAB 34: PRINT 
II; 	 620 V TAB AL : HTAB AH: PRINT SK S; 

35 0 V TAB 22: HTA B 5 : PRINT WO ;:: HTA B 630 FOR I = 15 TO 16: VTAB I : HTAB PX: 

1 4 : P R I NT WG ; PRINT " ";: NEX T 

360 HTAB 24 : PRIN T SC;: HTAB 35: PRINT 640 VTAB 16: HTAB PX: PR I NT SIS;: FOR 
TR; I = 1 TO 200: NEXT : VTAB 16: HTAB 

370 POKE 4.9168 , 0 PX: P R IN T ""; 
380 GOSUB 110 : FOR = 1 TO OF: NEXT : 650 VTAB 16: HTA B PX: PRINT S2S;: VTAB 

IF PEEK CK B J > 128 THEN POKE 49 24: HTAB 2: PRINT "SPLASH! PARATRO 
16 8 ,0: GOTO 400 OPER MISSED THE TA RGE T" : 

390 GOTO 380 660 FOR I = 1 TO 1200: NEXT : HTAB 1: CALL 
400 PY = AL + 1 : PX = AH + 1 - 868: VTAB 16: HTAB PX: PRI N T " 
410 GOSUB 110: FOR I =PY TO PY+ 1 : VTAB 

I: HTAB PX: PRINT TRSC I - PYJ; : NEXT 	 670 SC SC 10: I F SC < 0 TH EN SC = 0 

420 FO R I = 1 TO BO : NEXT 680 TR TR 1 : IF TR > 0 THEN RETURN 
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WITH ABACUS SOFTWARE 


FREE CATALOG Ask for a IIsting of other 

Abacus Software for Commodore-64 or Vlc-20 

DISTRIBUTORS 

Orut Brftlln: 
AOAMSOFT 
18 Norwich Ave. 
Rochdale, Lanes. 
706-5243().4 

Belgulm: 
Inter. Services 
AVGullaume 30 
Brusse l 1160. Beljjuim 
2-660-1«7 

France: 
MICRO APPLICATION 
lH Avenue Paul-Ooumer 
Ruelll Malmaison. France 
1732-9254 

Nn Zuland: 
VISCOUNT ELECTRONICS 
~&-308 Church Street 
Palmerston North 
63-80-696 

W11t 01rm1ny: SW1d1n: Aultrlll1: 
OATA BECKER TIAL TRADING CW ELECTRONICS 
Merowlngerstr 30 
4000 Dusseldor1 
021 1/312035 

PO 516 
~ Almhutt 
H&-12304 

416 Logan Road 
Brisblne, Queens 
07-397--0808 

Commodore 64 is a reg. T .M. of Commodore Business Machines 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

AbacU5 IHHiHml Software 

P.O. BOX 7211 GRAND RAPIDS. MICH. 49510 
For postage & handling, add $4.00 (U.S. and Canada), add $6.00 
for fore ign . Make payment in U.S. dollars by check, money order 
or charge card. (Michigan Residents add 4% sales tax). 

FOR QUICK SERVICE PHONE 616-241-5510 

XREF-64 BASIC CROSS REFERENCE 
This 1001 allows you to locate those hard-to-find variab les 1n your programs . 
Cross-refe rences all lokens (key words) . variables and cons tan ls 1n soned 
ord er. You can even add you own 1okens frorp other softwa re such as 
UL TRABASIC or VIC TREE Listings to screen or all ASCII prinlers . 

DISK S17 .95 

SYNTHY-64 
This 1s renowned as lhe linesl music synthesizers availab le at any price . 
Others may have a lol of on screen frills . but SYN TH Y ·64 makes music betler 
th an th em all Nothing comes close to the performance o f this pack age . 
Incl udes man ual wi th tutor ial . sample mus ic 

DISK S27 .95 TAPE S24 .95 

ULTRABASIC-64 
This pac kage adds 50 powerful commands (many found 1n VIDEO BASIC . 
above) · HIRES. MUL Tl. DOT . DRAW . CIRCLE . BOX . FILL . JOY. TURTLE . 
MOVE . TURN . HARD. SOUND . SPRITE . ROTATE . more All command s 
are easy to use. Inc ludes manual wi th two-part tutorial and demo. 

DISK S27 .95 TAPE S24 .95 

CHARTPAK-64 
Thi s finest chaning package draws pie. bar and line charts and graphs from 
yo ur data or DIF . Mu lt1plan and Bus1calc Illes Ch arts are d rawn 1n any of 
2 fo rm at s Ch ange forma t and buil d an othe r chart 1m med1ate ly Hardcopy 
to MPS801 . Epson . Ok 1data . Prowr1ter . Inc ludes manual and tutorial 

DISK S42 .95 

CHARTPLOT-64 
Sam e as CHARTPACK -64 for highest quality output to most popu lar pen 

p lot1ers . DISK S84 .95 

DEALER INQUIRIES ARE INVITED 

CADPAK-64 
Th is advanced design package has ou tstanding features · two H ires 
sc 1eens . draw LINEs. RAY s. CIRCLEs . BOXE s: freehand DRAW . FILL with 
patterns : COPY areas . SAVE/RECALL pictu res . define and use 1n tr 1cate 
OBJECTS. 1nsen tex t on screen . UNDO last funct ion Requires high quality 
l1ghtpen . We recommend McPen . Inc ludes manual with tu toria l. 
DISK S49 .95 McPen lighlpen $49 .95 

MASTER 64 
This proless1onal applica tion deve lopmen t package adds 100 powerful 
commands to BASIC 1nclud1n g last ISAM indexed Illes . simplified ye t 
sophis ticated screen and prin ter managemen t: prog ramm er's aid . BASIC 
4 0 commands : 22 ·d 1g1t ar 1thmet1c . machine language monitor . Run tim e 
package for roya lty -fr ee distribution of your prog rams. Includes t 50pp 
manual 

DISK $84 .95 

VIDEO BASIC-64 
This superb graphics and sound deve lopment package lets yo u write so ft· 
ware for d1s1r1but1on wi thou t roya lties. Has h ires . mult icolor . sprite and 
turtle graph ics. audio commands for simple or complex music and sound 
effects . two sizes ol hardcopy to most dot matrix p rin ters . game leatu1es 
such as sp rite colli sion detechon. lightpen . game paddle . memory 
management for mul tiple graphics sc reens . screen copy . etc 

DISK $59 .95 

TAS-64 FOR SERIOUS INVESTORS 
This soph1st1cated chaning syste m plots more than 15 technical indicators 
on spill screen . moving ave rages . oscillators : trading brands: least squares . 
trend lin es . supernn pose graphs : five volume indicators . rela tive str ength . 
vo lumes . more Online data co llec tion DJNR/S or Warn er. 175pp. manual. 
Tuto ri a l. DISK $84 .95 



690 VTAB 22 : HTAB 24 : PRINT SC ; : HTAB 
35 : PRINT TR ; 

700 VTAB 24 : HTAB 2: PRINT "GAME OVER­
PRESS ANY KEY TO PLAY AGAIN"; 


7 1 0 IF PEEK CKB) ( 128 THEN 7 1 0 

720 POKE 49 168,0 : VTAB 24 : HTAB 1 : CALL 


- 868 

730 SC O : TR 10
= = 
740 VTAB 2 4 : HTAB 2 : PR I NT " SELECT DIF 

FICULTY: (1) EASY , C2 ) HARO"; 

750 IF PEEK CKB) < 12 8 THEN 750 

760 POKE 49168,0 : IF PEEK CKB) = 49 THEN 


OF = 150 : GOTO 790 

770 IF PEEK CKBl = 50 THEN OF = 30 : GOTO 


790 

780 GOTO 750 

790 VTAB 24: HTAB 1: CALL - 868 : RETURN 


1000 DATA 145 , 196, 145, 196, 145 , 196 , 145 

• 196 


1010 DATA 162 , 136,162 , 136 , 162, 136,16 2, 

136 


102 0 DAT A 196 , 1 4 5, 196 , 1 4 5 , 196, 1 4 5 , 196 , 

1 4 5 


103 0 DATA 136,162,136,162 , 136,162, 136, 

162 


1040 DATA 0,0,0 , 252 , 255 , 255,0,0 

1050 DATA 0, 134, 143,255,255 , 255,252.2 2 


1060 DATA 192,224 , 240,255 , 255,191,0 , 0 

1070 DATA 190,255,227 . 227 , 162,16 2, 162 , 


156 

1080 DATA 156, 136,255 , 156, 156, 14 8 , 148, 


148 

1090 DATA 0,0 . 190,255.227,227.162.15 


6 

1100 DATA o , o , o , o,o.o . o,15s 
111 0 DATA 190 . 255,227 , 227 , 156,156,136 , 

255 


1 12 0 DATA 0,0,0,0,190,255 , 227 , 227 

1130 DATA 133,69 , 134,70, 132,71, 166,7 

1140 DATA 10 , 10,176,4,16,62 , 48,4 

1150 DATA 16,1 , 232,232,1 0 , 134, 2 7,24 

1160 DATA 101 , 6,133,26,144,2 . 230,27 

1170 DATA 165,40 , 13 3 , 8 , 165,41 ,41 . 3 

118 0 DATA 5,230,133,9,1 6 2,8 , 160,0 

1190 DATA 177,26,36,5 0 ,48,2 , 73 , 127 

1200 DATA 164,36 , 145 , 8,230,26 , 2 0 8 , 2 

1210 DATA 230 , 27, 165,9,24, 105,4.133 

1220 DATA 9,202 , 208,226 , 165,69,166 , 70 

1230 DATA 164,71 , 76 , 240 , 253 


Program 7: Paratrooper For IBM PC/PCJr 
Version by Patrick Parrish, Programming SupeNisor 
Refer to "COMPUTE!'s Guide To Typ ing In Programs" 
before entering this listing. 

LI 1H K E Y OFF 
DI 119 DEF FNSZCX,YJ=C4+1NTC CX+7J/8l*Y 

) / 2 


CH 12 9 GO SUB 891D • title screen 1 

If 139 GO SUB 2 51D • title screen 2 

u 149 GO SUB 231D • i n itialize variable 


5 


" 159 GOSU B 331D • set up background 
~ 169 GOSUB 421D • start game 
SD 179 L OCATE 11D, 15 : PRINT "GAME OVER" 
IC 189 L OCATE 12,7:PR I NT " PRESS ANY KE 

Y TO PLAY AGAIN":DEF SEG=9:P OKE 
1 ID59, PEEK C 1 ID52 J 


IH 199 Al=INKEYS : IF AS=" " THEN 191D 

II 291D FLAG=i 

CA 2 1 9 GOTO 1 3 ID 
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A chutist pl1111ges dow11ward i11 "Paratrooper" fo r the 
IBM PC/ PCjr. 

GD 2 2 9 • I n I t i a I I z e v a r I a b I e s 

ES 230 SCORE=ID:TROOPS=19 : WT = ID:WS=0:RET 


URN 

HI 2 4 i • I n p u t I e v e I r o u t i n e 

JC 250 CLS: SCREEN 1: DEF SEG=ID: POKE 105 


ID,PEEKC 1952) 

Ol 2 6" LOCATE 11D,15 : PRINT "LEVEL : " 
EO 270 LOCATE 12,15:PRINT " CNJovice" 

PH 280 LOCATE 14, 15 : PRINT "CEJxpert" 

PE 29(1J AS=INKEYl : I F AS=""THEN 29f! 

QP 391D CLS 
IP 319 RETURN 
HI 3 2" • se t up background 
AF 3 3" CLS 

II 3 4" COLOR 9, 1 : L INECID,0J - C321D, 159J , 1 


,BF 

II 359 GOSUB 81D9 ' display score 

PD 3 6" IF Al="N " OR AS = "n" THEN 37f! EL 


SE 381D 

OP 3 7 9 LI NEC 4 3, 1 4 fl) - C 6 (IJ , 16 ID J , 2, BF : L I NE 


C143, 141DJ-C168 , 160),2,BF:LINEC2 
51, 141DJ-C284, 169) ,2,BF:A=284 :B= 
171D : C=6(1J : D=249 : E=139:F=41:GOTO 
3 9 ID 


II 389 LINEC46,141DJ-C57,169J,2,BF:LINE 

C146, 1 4 ID) - C165 , 1 6 G) , 2, BF : LI NEC 2 

54, 141DJ-C281, 169) ,2 , BF:A=281 :B= 

165:~=57:D=252 : E=144:F=44 


JI 399 LOCATE 19,7:PRINT "7":LOCATE 21D 

,7 : PRINT "5":LOCATE 19 , 21D:PRINT 

"5":LOCATE 2ID,29:PRINT "ID":LOC 


ATE 19,3 4 :PRINT " 2" : LOCATE 21D , 3 

4 : PRINT "5" 


IO UID RETURN 

FD 419 • game routine 

IJ 4 2 G PL X =1 

OF 439 DEF SEG=&H41D RANDOMIZE PEEKC& 


H6D) 

IA 44" GOSUB BU 

~ 459 PLY= I NTCRNDC1)*31D)+4G:NY=PLY 

LE 4 69 GO SUB 8 4ID 

DF 479 IF JUMP=l THEN 49e 


http:190,255.227,227.162.15


FOR '64 USERS ONLY! 

THE ANATOMY OF THE C-64 
insider's guide to the lesser known features of the '64 . 
Includes graphics, sound synthesis , 1/0 control. sam­
ple programs using kernal routines. more . For those who 
need to know, includes complete disassembled and 
documented ROM listings . 
ISBN-0-916439-00·3 300pp $19.95 

ANATOMY OF 1541 DISK DRIVE 
unravels mysteries or using m1sunaerstooa a1sk arive . 
Details use of sequential. relative and random files. In ­
cludes sample programs: FILE PROTECT, DIRECTORY. 
DISK MONITOR. BACKUP. MERGE. COPY , others . 
Describes DOS kernal with disassembled and 
documented 1541 ROMS listings. 
ISBN-0-916439-01·1 320pp $19.95 

MACHINE LANGUAGE FOR C-64 
write laster, more etticient programs in machine 
language. Specifically geared to '64 features. Learn all 
6510 instructions. Includes 3 full length programs: 
ASSEMBLER. DISASSEMBLER and amazing 6510 
SIMULATOR to "see " each operator on the screen 
ISBN-0-016439-02-x 200pp $14.95 

TRICKS & TIPS FOR THE C-64 
collection of easy to use programming techniques . 
Perfect companion for those hard to solve problems. 
Covers advanced graphics. ease data input. CPM. 
POKEs . BASIC enhancements . character sets . 
joystick/mouse simulation. transferring data between 
computers , more . A treasure chest. 
ISBN-0-916439-03-8 280pp $19.95 

ADVANCED M A CHINE 
LANGUAGE FOR C -64 
author L. Englisch clearly explains some very detailed 
subjects: interrupts, video controller. timer. real time 
clock. parallel and serial 110, ex1ending BASIC, tricks and 
tips from machine language, more. 
ISBN·0-916439-06-2 210pp $14.95 

IDEAS TO USE ON YOUR C-64 
wondering what to do w~h your '64?. we suggest dozens 
of possibilities including complete program listings for 
many. many uses. Themes such as auto expenses elec· 
tronic calculator. construction estimator, health diet 
plans . store window advertiser. computer poetry. party 
invitations and more. 
ISBN·0-916439-07-0 200pp $12.95 

CASSETTE BOOK FOR C-64 (or Ve 20) 

all information needed to use and program datasene . 
Many exmple programs. Includes new operating system 
for fast loading and saving of fi les . 
ISBN-0-916439-04-6 200pp $14.95 

ADVENTURE GAMEWRITERS 
HANDBOOK 

Writing adventure games! Here "s a handbook with sug ­

gestions and hints for you . Includes an adventure pro­

gram generator to simplify your projects. 

ISBN-0-916439·14-.~ 220pp $14.95 

GRAPHICS BOOK FOR C -64 
from fundamentals thru advanced topics this is most 
complete reference anywhere . Covers character sets . 
moving sprttes, drawing in HIRES and MULTICOLOR. 
using lightpens. handling IROs. 3D graphics . projections. 
curves , animation . Dozens of examples . 
ISBN-0-916439·05-4 350pp $19.95 

PRINTER BOOK FOR C -64 

for your understanding of MPS801 . 1520. 1525. 1526. 

Epson and most dot matrix printer. Packed w~ examples 

and utilities. Learn hardcopy of text and graphics. secon ­

dary addresses . ploning in 3D. much more . With 
MPS801 ROM listings . 
ISBN-0-916439- 08-9 350pp $19.95 

SCIENCE I ENGINEERING C-64 
topics include linear/non Linear regression . CHI square . 
Fourier analysis , matrix calculations. more. Programs 
from physics. chemistry , biology, astronomy, elec ­
tronics. etc . Describes variable types , computational 
accuracy , sort alogrithms. Many program listings . 
ISBN-0-916439-09-7 250pp $19.95 

PEEKS AND POKES FOR C-64 
Fast and simple techniques for programming. Make your 
64 do things that previously required much programming . 
ISBN-0-916439-13-5 180pp $14.95 

DEALER INQUIRIES ARE INVITED 


IN CANADA CONTACT: 
The Book Centre , 1140 Beaulac Street 
Montreal , Quebec H4R 1 RB Phone: (514) 332-4154 

AVAILABLE AT COMPUTER STORES, OR WRITE: 

/\bacus 1hi1m~ Software 
P.O. BOX 7211 GRAND RAPIDS, Ml 49510 

Exclualva U.S. DATA BECKER Publlaher9 

For postage & handling, add $4 .00 (U .S. and \ ~ I 
of IICanada), add S6.00 tor foreign. Make payment L­

in U.S. dollars by check, money order 
charge card. (Mich igan Residents add 4% • .. · ­
sales tax .) 

FOR QUICK SERVICE PHONE (61 6) 241 -5510 

Commodore 6-1 ls1 nig. T.M. of Commodore Businau MechinH 


reAbacus IUHUHH Sof 
P.O. Box 7211 Grand Rapids, Ml 49510 Exclusive U.S. Data Becker Publisher 



U 489 IF INKEYI<>"" THEN JUMP=l :PX=PL FL 890 READ X,Y : N=FNSZCX,YJ 
X+5:PY=PLY+19:PUT CPX.PY),TROOP 18 90fl DIM PLANE%CNJ 
% HE 910 PLANE%C0J=X:PLANE%C1l=Y 

JQ 4 9 9 I F J UMP = 1 T HE N G 0 S U B 5 HI PC 920 FOR I =2 TO N: READ PLANE%C I J: NEX 
01 see IF TROOPS=G THEN FLAG=l:GOTO 52 T I 

e EA 930 READ X,Y:N=FNSZCX,YJ 
GC 51 e GOTO 46fl CO 940 DIM TROOP%CNJ 
ID 529 RETURN DG 950 TROOP%Cfll=X:TROOP%Cll=Y 
~ 539 • jump routine IH 960 FOR 1=2 TO N:READ TROOP%( I J:NEX 
AC 549 PUTCPX,PY),TROOP%:PX=PX+DX:PY=P T I 

Y+DY:IF PX>299 THEN PX=l Fl 970 READ X,Y:N=FNSZCX,YJ 
HI 55G PUTCPX,PY),TROOP% 18 980 DIM LAND%CNJ 
OL 5 6 9 T = I NT C PY ) : I F T < = 1 1 9 AND T > = 1 1 6 El 990 LAND%C0l=X:LAND%C1)=Y 

THEN 6Gfl 08 10fl0 FOR 1=2 TO N:READ LAND%C I J :NEX 
EE 57" IF PY>=BOT THEN 730 T I 
IP 5 8 9 RETURN 6C 1 0 1 0 RE AD X • Y : N = F NS Z C X • Y J 
OE 5 g 0 I h i t? HC 1 0 2 0 D I M SP LASH% C N J 

El 699 L=PX+9 Fl 1'13f) SPLASH%C0l=X:SPLASH%C1J=Y 
El 610 IF L<=A AND L>=D THEN PAD=l:GOT AF 1 '1 4 fl F 0 R I = 2 T 0 N : RE AD SP LASH% C I ) : N 

0 65'1 EXT I 
II 620 IF L<=B AND L>=E THEN PAD=2:GOT Dl 1 0 5 f) T EM p I = II E B G 1 6 G 3 L 1 6 F E D L 5 E F F • G II : T 

0 65'1 EMP 11="A8 >C 1.6 C 3 L 1 6 DC< AG2" : TEMP 
U 630 IF L<=C AND L>=F THEN PAD=3:GOT 31="88>D16D3L16C<BA>D2" : Tl=TEM 

0 65G Pl+TEMP11 : Sl=TEMPl+TEMP31 

II 6 U RE'fURN II 1 (,J 6 0 CL S : SCREEN 1 : COL OR 9 • 1 
IH 650 PUTCPX,PY),TROOP%:PUTCPX,PY),LA IC 1070 PLAY "MB T90 02 L8;XTI;" 

ND% FJ 108fl Al="P :L=l 1 :X=75:GOSUB 1220 

El 660 SCORE=SCORE+PAD*25 Ll 1090 Al="A :L=13:X=91:GOSU8 1220 

IE 67'1 LOCATE 1 :PRINT II Ml SS I OP 11'1fl Al="R :L=15:X=HH:GOSUB 1220 
ON SUCCESSFUL! II Fl 1 1 1 0 A I ="A :L=17:X=123:GOSUB 1220 

ID 689 FOR W=l TO 100:GOSUB 83fl:NEXT W IE 1 1 2 0 A I = " T :L=19:X=139:GOSU8 1220 
II 690 PUTCPX,PY),LAND%:NY=INTCRNDC1)* 

3G)+4fl 

lO 
BH 

1130 PLAY 
1 1 4 0 A I ="R 

MB T90 02 L8;XSI;" 
:L=21:X=155:GOSU8 1220 

JI 70fl JUMP=G: GOSUB 80e PO 1 1 5 0 A I = " 0 : L = 2 3 : X = 1 7 1 : G 0 S U B 1 2 2 0 
Fl 7 1 0 DEF SE G =fl : P 0 KE 1 0 5 0 , PEEK C 1 0 5 2 ) : Ll 1160 AS="O :L=25:X=1B7:GOSUB 1220 

RETURN PL 117'1 AS="P": L=27: X=203 :GOSUB 12211J 

06 720 •miss! EJ 1180 Al="E":L=29:X=219:GOSU8 1220 

Pl 730 PUTCPX,PY) ,TROOP%:PUTCPX,PY) ,SP CP 119'1 Al="R" :L=31 :X=235:GOSUB 1220 

LASH% ED 1200 FOR 1=1 TO 500:NEXT I 

OF 7 u L 0 cA TE 1 : p R I NT II TROOPE IC 1210 RETURN 

R MISSED TARGET II 81 1 2 2 0 F 0 R I =1 T 0 6 4 : P U T C X , I ) , T R 0 0 P % , 

BO 750 FOR W=l TO 1fl0:GOSUB 83fl:NEXT W PSET:NEXT I :PUTCX,64) ,TROOP%:P 

DI 760 TROOPS=TROOPS-l:SCORE=SCORE-10: UTCX,64l,LAND%:LOCATE 9,L:PRIN 

JUMP=f):GOSUB 80fl T Al:RETURN 

DP 770 PUTCPX,PY) ,SPLASH%:NY=INTCRNDC1 OE 1 2 3 '1 ' p I a n e 

)::l30)+4fl 01 1240 DATA &H38,&h8,&h5555,&h5555,&h 

GL 780 DEF SEG=0:POKE 1050,PEEKC1052): 5555,&h5555,&h5555,&h5555 

RETURN H 1250 DATA &HA555,&H5555,&H5555,&H56 

JP 7 9 G ' d i s p I a y s co r e 55,&HD5A5,&HA956,&H5555,&HA55A 

6F 800 WS=INTCRNDC1l*11J:DX=WS/6:WT=IN DP 1260 DATA &H5AD5,&H550A,&h5A55,&hD5 
TCRNDC1l*225)+75:DY=WT/150:BOT= A5,&h2AB,&hAAAA,&HF5AF,&HAAEA 

INTCRNDC 1)*15)+160 Cl 1270 DATA &HFAFF,&HABAA,&HEAFS,&HBF 

II 810 LOCATE l:PRINT "SCORE";TABC6J;S AA,&HAAFA,&HF5AA,&H55D5,&HF55F 

CORE;TABC 13); "TROOPS" ;TABC 19) ;T EL 1280 DATA &H5555,&HD555,&H5755,&H55 
ROOPS; TAB ( 2 6) ; "WS II; TAB ( 2 8) ; ws; T F5,&H5555,&H55D5,&H5555,&H5555 
AB ( 3 4 ) ; II WT" ; TAB ( 3 6 ) ; WT ; TAB ( 4 (,J ) ; 18 1 2 9 0 DAT A & H 5 5 
II II BL 1300 ' TROOPER 

16 820 RETURN EE 1310 DATA &H2A,&H17,&H0,&H0,&H0,&H0 
FB 8 3 0 • move p I an e r o u t i n e ,&HB0AA,&H0 
18 840 PLX=PLX-1 EE 1320 DATA &HAfl0,&HA8AA,&H0,&HAA00,& 
AA 850 IF PLX=0 THEN LINECl,PLYJ-(28,P HAAAA.&H80,&HAA02,&HAAAA 

LY+10),1 ,BF:PLX=280:PLY=NY PJ 1330 DATA &HAf>,&HAA0A,&HAAAA,&HA8,& 
DI 8 6 0 P U TC P L X , P L Y ) , P L AN E % , P S E T HAA0A,&HAAAA,&HA8,&HAA0A 
IA ea RETURN 10 1340 DATA &HAAAA,&HAB,&H8Afl2,&HA888 
IJ 880 •read sprite data and display ,&HA0,&H8200,&H2000,&H80 

title page OP 1350 DATA &hC300,&H3000,&HC0,&H3800 
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DATAMAT-84 DISK $39.95 
This powerful data base manager handles 
up to 2000 records per disk . Select the 
screen format using up to 50 fields per 
record . DATAMAT 64 can sort on multiple 
fields in any combination . Complete report 
writing capabilities to all COMMODORE or 
ASCII printers. 

PASCAL 84 Disk S39.95 
This full compiler produces fast 6502 
machine code . Supports data Types : 
REAL, INTEGER, BOOLEAN, CHAR, 
multiple dimension arrays, RECORD, FILE, 
SET and pointer. Offers easy string handl­
ing, procedures for sequential and relative 
data management and ability to write IN­
TERRUPT routines in Pascall Extensions 
included for hires and sprite graphics. Op­
tionally link to ASSEM/MON machine 
language. 

ASSEMBLER MONITOR 
This complete language development 
package features a macro assembler and 
extended monitor. The macro assembler 
offers freeform input, complete assembler 
listings with symbol table (label), condi­
tional assembly. The extended monitor has 
all the standard commands plus single 
step , quick trace breakpoint, bank swit­
ching and more. DISK $39.95 

OTHEA NEW SOFTWAAE COMING SOON! 

All software products featured above 
have in side disk storage pockets , 
and heavy 3-ring-binder for max i­
mu m du rability and easy reference . 

DEALER INQUIRIES INVITED 


AVAILABLE AT COMPUTER STORES, OR WRITE: 

,Ahx:U5 - Sdtware
P.O. BOX 7211 GRAND RAPIDS, Ml 49510 

Eaclullve U.S. DATA aECKER P'ublleher-. 

---------------depth u 

ADA TRAINING COURSE 


BASIC-M COMPIUA DISK $39.95 
This is a full compiler tha on't break your 
budget. Is com · Commodore 64 
BASIC. C t fa machine code 
and/o 

11!l!l"
tect you valuable 

r.tAtlll<r.ompiling with BASIC 64. 

POW•R PLAN 84 DISK $49.95 
This super spreadsheet atures built in 
graphics . It's as s· use as 1-2-. 
Power Plan M'~fD11lVs, l\VcilJ 
screen WMD111e1111.se-r.e 
Makes 9lcc~lirit::iil!P 

TEXTOMAT-84 DISK $39.95 
This complete word processor displays 80 
columns using horizontal scrolling . In 
memory editing up to 24,000 characters 
plus chaining of longer documents. 
Complete text formatting, block operations, 
form letters, on-screen prompting . 

For poetao• & handling, add $.4.00 (U .S. and -
Canada). add s& .oo 1or foreign . Mm payment .=. 
in U.S. dollar1 by check, money order of 
charge card . (Michigan Reaidenta add 4% l•Bll 
aalea tu .) 

FO.. QUICK IE..VICE PHONf (111) 241 -1110 
Commodore~ 11 a rwg . T .M. or CommOdOf'e Bu11ne.. Machines 

reAbacus iiiHiHH Sof 
P.O. Box 7211 Grand Rapids, Ml 49510 Exclusive U.S. Data Becker Publisher 



,&H3B3F,&H0,&HF00,&H3C3F 
•L 1360 DATA &H0,&HB00,&H380C,&H0,&HA0 

0,&HA8AA , &H0,&H0 
118 1370 DATA &H2A,&H0,&H0,&H2A,&H0,&H0 

,&H2A,&H0 
BH 1380 DATA &H0,&H22,&H0,&H0,&H22,&H0 

, &H0,&H22 
a 1390 DATA &H0,&H0,&H22,&H0,&H0,&H0, 

PE 140 0 
&H0,&H0. LAND 

FL 141 0 DATA &H22,&H17,&H0,&H0,&H0,&H0 
,&H0,&H0 

BP 142 0 DATA &H0,&H0,&H0,&H0,&H0,&H0,& 
H0 , &H0 

BC 1430 DATA &H0,&H0,&H0,&H0,&H0,&H0,& 
H0,&H0 

Bf 144 0 DATA &H0,&H0,&H0,&H0,&H0,&H0,& 
H0,&H0 

BI 1450 DATA &H0,&H0,&H0,&HC00F,&H0,&H 
8F00,&HC8,&H0 

QP 1460 DATA &H883,&H0,&HAA00,&HA8,&H0 
,&H800A,&H0,&HA00 

JD 1470 DATA &H80,&H0,&H800A,&H0,&H800 
,&H80,&H0,&H8008 

LL 
Cf 

1480 
1490 

DATA &H0,&H800 , &H80,&H0. SPLASH 
EL 1500 DATA &H30,&H17,&H0,&H0,&H0,&H0 

,&H0,&H0 
BO 151 0 DATA &H0,&H0 , &H0,&H0 , &H0,&H0,& 

H0,&H0 
BB 152 0 DATA &H0,&H0,&H0,&H0,&H0,&H0,& 

H0,&H0 
BE 1530 DATA &H0,&H0,&H0,&H0,&H0,&H0,& 

H0,&H0 
PA 154 0 DATA &H0,&H0,&H0,&H0,&H5555,&H 

0,&H5500,&H5555 
AF 1550 DATA &H55,&H5505,&HFFFF,&H5055 

,&HFF15,&HFFFF,&H54FF,&HFF17 
ID 1560 DATA &HFFFF,&HD4FF,&HFF55,&HFF 

FF,&H55FF,&H5515,&HFD7F,&H5455 
CM 157 0 DATA &H5505,&H5555,&H5055,&H55 

00,&H5555,&H55,&H300,&H57D5 
PE 1580 DATA &HC0,&H300,&HFFFF,&HC0,&H 

0,&HFC3F,&H0,&H0 

Program 8: Paratrooper For Plus/4 & 
Commodore 16 
Version by Patrick Parrish. Programming Supervisor 
Refer to "COMPUTE!'s Guide To Typ ing In Programs" 
before entering this listing. 

10 POKE55,0:POKE 56,60:CLR : GOSUB500:C=-10 
24:SQ=3072:SYS1002 

20 RESTORE 40:FORA=l5632T015687:READB:POK 
EA,B:NEXT 

30 FORA=l5360T015367:POKEA,255:NEXT 
40 DATA 60,126,126,255,255,255,129,90,90, 

60,24,24,32,36,66,0 
50 DATA14,17,127,255,l,0,0,0,3,7,255,255, 

248,248,120,56 
60 DATA255,255,255,254,250,234,085,213 
70 DATA251,235,171,171,171,171,85,87,195, 

36,24,219,60,24,24,24 
80 PRINT"{CLR)(B DOWN){RED)"SPC(l4)"PARAT 

ROOPER" 
90 PRINT" { 2 DOWN) ( BLU) II SPC ( 15) II ( N)OVICE II 
100 PRINT"{DOWN)"SPC(l5)"(E)XPERT" 
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"Paratrooper" is 0 11e of COMPUTE!'s first progra ms for the 
new Commodore Plus/ 4 and 16. 

110 	PRINT"(DOWN)"SPC(l6)"(Q)UIT" 
120 	81$=" {RED )A{ DOWN) (LEFT)? {UP)" : 82$=" 

{PUR)? :( DOWN){2 LEFT)@@{UP)":B3$=" 
{GRN) @<@{DOWN)(3 LEFT)@?@{UP)":E$="@ 
{DOWN) (LEFT) @ {UP) II 

130 	GET KEY A$:IFA$="N"THENB1$=Bl$+E$:B2$= 
B2$+E$:B3$=B3$+E$:GOTO 160 

140 	 IFA$ = "Q"THENPRINT"{CLR)":END 
150 	 IFA$ <> "E"THEN130 
160 	PRINT II ( CLR) II 

170 	POKE 65298,PEEK(65298)AND251 
180 	POKE 65299,PEEK(65299)AND30R4*15 
190 PRINT" {HOME) {16 DOWN) {7 RIGHT} "Bl$" 

{10 RIGHT}"B2$"{9 RIGHT)"B3$ 
200 FORA=3152T0319l:POKEA,68:POKEA+C,0:NE 

XT 
210 	 FORA=3792T0407l:POKEA,0:NEXT 
220 PRINT"{2 DOWN}{CYN}&'{2 DOWN}{BLK)&' 

{ 2 DOWN} {RED) & I " 

230 POKE65287,PEEK(65287)0Rl6:FORA=3792+C 
T0407l+C:POKEA,78:NEXT 

240 	 POKE1041,38:SYS819:TR=l0:SC=0 
250 WT=INT(RND(l)*l25+75):WS=INT(RND(l)*9 

+l):POKE SQ,32:POKESQ+C,70 
260 FORTD=lT01000:NEXT 
270 PRINT"{HOME){BLU}{9 DOWN}"SPC(l0)" 

{21 SPACES}" 
280 POKE1032,35-2 *WS :POKE1033,30-2*WS:POK 

El034,40-2 *WS:POKE 1040,20 
290 	PRINT" {BLU} {HOME} {3 SPACES}SCORE 

{2 SPACES} "SC" {LEFT} II :PRINT" {HOME} "S 
PC(23)"TROOPS "TR"{LEFT} II 

300 	 PRINT"{HOME){DOWN}{3 SPACES}WEIGHT "W 
T II {LEFT} II: PRINT II {HOME} {DOWN}" SPC ( 23) 
"WIND{3 SPACES}"WS"{LEFT} " 

310 IFTR=0THEN470 
320 POKE239,0:WAIT 239,1 
330 SX=PEEK(l04l):SY=PEEK(949)/40+3:DX=WS 

/20:DY=WT/400 
340 POKESQ,32:POKESQ+40,32:SP=SX+3072 +INT 

(SY) *40 
350 CL=PEEK(SP+C):CO=PEEK(SP+C+40):IFCL<> 

700R C0<>70THEN370 
360 OX=SX:POKESP,34:POKESP+40,35:SX=SX+DX 

:SY=SY+DY :SQ=SP:FORA=lT080:NEXT :GOT03 
40 

370 	 IFC0=50ANDSY<l6THENSC=SC+75:GOSUB440: 
GOT0250 



380 IFC0=68ANDSY<l6THENSC=SC+50:GOSUB440: 
GOT0250 

390 IFC0=53ANDSY<l6THENSC=SC+25:GOSUB440: 
GOT0 250 

400 PRINT" (HOME} (9 DOWN} (RVS} II SPC( 11) II PAR 
ATROOPER FAILED":TR=TR-l:SC=SC-10 

410 R=3752+0X:IFR>3791THENR=3752 
420 POKER,40:SOUND 3,700,60:FORV=7T01STEP 

-l:VOL V:FORTD=lT0100:NEXT:NEXT 
430 POKER,32:GOT0250 
440 POKESQ+40, 35 : PRINT" (HOME} ( 9 DOWN} 

(RVS} "SPC ( 11) "SUCCESSFUL LANDING" 
450 RESTORE460:VOL8:FORA=lT04 : READNl,Dl,N 

2,D2:SOUND l,Nl,Dl : SOUND 2,N2,D2:NEXT 
460 DATA 169,10,169,10,345,20,169,20,596, 

10,685,10,685,40,739,40 
462 FORV=8T00STEP - l:VOLV:FORTD=lT050:NEXT 

:NEXT:POKESQ+40,32:RETURN 
4 70 PRINT II (HOME} ( 9 DOWN} (RVS} II SPC (10) "GAM 

E OVER HIT ANY KEY" 
480 POKE65290,0:POKE788,14:POKE789,206:PO 

KE65290 , 162 
490 POKE239,0:WAIT239,l:POKE65298,196:POK 

E65299,208:POKE65287,72:GOT080 
500 I=819 :T=0: RESTORE530: PRINT II ( CLR} 

(4 DOWN} "SPC(l4) "PLEASE WAIT" 
510 READ A:T=T+A:IFA=256THENIFT=22264THEN 

RETURNELSEPRINT"ERROR IN DATA":END 
520 POKE I,A:I=I+l:GOTO 510 
530 DATA 120,169,64,141 , 20,3 
540 DATA 169,3,141,21,3,88 
550 DATA 96,216,206,11,4,208 
560 DATA 11,160,80,32,191,3 
570 DATA 173,8,4,141,11,4 
580 DATA 206,12,4,208,11,160 

590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 

DATA 


160,32,191,3,173,9 
4,141,12,4,206,13 
4,208,11,160,240,32 
191,3,173,10,4,141 
13, 4 ,206rl5,4,208 
70,173,16,4,141,15 
4,172,17,4,169,32 
153,119,12,153,120,12 
206,17,4,208,38,169 
38,141,17,4,32,221 
3,74,74,74,74,74 
74,168,185,216,3,141 
181,3,24,105,1,141 
130,3,141 ,186,3,105 
1,141,133,3,76,188 
3,169,36,153,118,12 
169,37,153,119,12,76 
14,206,162,40,185,207 
14,141,14,4,185,206 
14,153,207,14,136,202 
208,246,173,14,4,153 
208,14,96,119,159,199 
239,199,173,18,4,10 
10,56,109,18,4,141 
18,4,96,160,0,185 
0,208,153,0,60,185 
0,209,153,0,61,18~ 

0,210,153,0,62,185 
0,211,153,0,63,24 
76,19,4,0,0,0 
0,0,0,0,0,0 
0,0,136,208,214,160 
70,185,128,209,73,255 
153,208,61,136,16,245 
96,256 © 

COMMODORE OWNERS : 
" Final ly, A Universal Graphics Interface!" 
The ALL NEW " M/CROGRAF/X" parallel Interface by Micro World 
Elec tronlx Inc .. 1s a complete switch selec!@J!I interlace with full 

1graphic capab1lll1es for the VIC 20"· end Commodore 54r~1 . /l's 
uuly the most universal of Interfaces with the capacity to print he 
Commod01e graphics set , since 11rs 5wilch selectable for viriua tty 
al/ <:ontronrc~ competlble parallel printers including Oalsy wheel 
printers 
Features : 
1) 	 Fully intelligent Interface that plugs into the Standard Com­

modore"' printer socket. 
2) 	 Complete graphics capability that will al/ow popular matrix 

printers to!!:!!!¥ pass the Commodore Printer test (including 
Inverse text.tabbing, cursor up/down, etc.) . 

3) Works with virtually all software, since It provides emula­
tion of the Standard Commodore"' Printer. 

4) Optional user installed 4K buffer to speed up graphics and 
text printing. 

5) Complete bui lt-in status and se11-test report . 
6) Switch Selectable Commodore• graphics mode for most 

popular printers (Epson , Star Micronics , C. ltoh, Prowriter , 
Okidata, Seikosha, NEC, Riteman , Banana, BMC. 
Panasonic, Mannesman Talley and others) plus a Univer­
sal Switch mode for letter quality printers. 

7) 	 Complete with emulate mode, transparent mode, total text 
mode, ASCII conversion modes that will insure virtually total 
compatibility with popular Software. 

No more ROM changes or extra shell space taken up. The 
M1crograf1x Interf ace is easier to ' tock since one interlace will 
,upport vrrtua/ly all printers 

,;;~;;~,,.~ 

DISTRIBUTING. INC. 

13428 Route 23 

Butler, New Jersey 07405 


(201) 838-9027 


"' ™ Trademarks of Commodore Business Machines, Inc. 
·call for details on our super $50.00 trade-in offer. 



Rescue Of Blondell 

_ , - ,.( 
- -· 

"Rescue Of Blondell" is n fnst -nction 1 n111c zuith 
s111 oo th /10ri:ontnl scrolli11 . All ve rsions (Atnri, 
Co111111odore 64, nnd VIC-20 lUith SK or 111ore c.rpnn­
sio11) are written co111pletely in 111nchi11e lnngunge 
and offer th e chall e11ge of artificially i11tc ll igc11t 
attacking liirds. A joystick is req uired. 

When the ki ng summoned you before him you 
were sure it was f r a magic carpet parking vio la ­
tion , bu t now yo u know better. Hi only daugh ­
ter, Blonde ll , has been kidn apped by a n ev il 
sorcerer- and th e king wa nts you to re cue her. 
You were chosen for the task beca use you 're the 
most repu table geni e in the kingdom . 

The princess i being held captive in a 
tO\,ver. You must try to save her from th e 
clutches of th e evi l sorcerer by flyin g your ma gic 
ca rpet toward the tower, picking her up, and fly ­
ing back to your base. It \von ' t be ea y, though . 
Th e sorcerer ow ns very wift and powerful bi rds 
that he sends out to combat you. These bird are 
intelligent and will ho me in on your fl y ing car­
pet. Worse, the sorcerer has bestowed so m e of 
hi s powers on the bird . They ca n summon the 
e le m ents a nd hurl fi ry lightning bolts at you. 

Since you are a geni e, you ' ll have magic o n 
your side, but bewa re-magic lasts only for a 
w hil e. The m ore tim es the birds cras h into you 
or st rike yo u w ith li g h tning bolts, th e less m agic 
yo u ' ll ha ve left to defend yourse lf. You have one 
other defense; you, too, ca n summon lig h tn ing 
a nd thro"'v bo lts at vour foes . Trv to str ike the 
swooping birds. , ­

Multiple Skill Levels 
" Rescue Of Blondell " i an arcade- ty le ga me 
that features smooth ho rizonta l scrolling and 
multiple levels of difficulty. On th e Atari version , 
choose th e level at the beginning of the gam e by 
press ing one of th number keys (1 = ha rd , 
9 =easy). On the Com modore ver ions, yo u ca n 
choose th e number of at tacking birds ( I to 3 o n 
th e Corilmodore 64, and 1 to 9 on th e VIC) . 
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One the ga me begins, yo u fl y toward the 
righ t of th e screen by push ing the joy tick whil e 
keeping a watch fu l eye out for th e sorcerer 's 
bi rd s. At the bot tom of the screen is your score, 
the a mount of m agic you ha ve le ft , and the bonus 
point you ' ll receive for rescuing Bl ondell. Th e 
Ata ri vers io n awards 50 point fo r each bird you 
d estroy with a lig htning bolt, and 10 points for 
each bird that crashes into the ground whil e in 
\\·i ld p ursuit of yo ur fly ing carpet. Th e Com ­
modore ve rsion awa rd onl y 10 poi n ts ior bird , 
no ma tter hov,' they m ee t their end. In all ver­
s ions, th e rescu e bonu s d ecreases with time, so 
you mi gh t wa nt to be ex pedi en t in your qu es t. 

Reme mber that the k ing is co unting on you 
to rescue Blo nd e ll, so don ' t ret reat to you r ba e 
un ti l yo u have her. Trying to land on your base 
without Blondell has unfortun ate results. 

Progra m 1, for the Atari , is a BAS IC program 
with the machine langua ge for Rescue Of 
Bl ond e ll in DATA statem ents. The program g ives 
you th e options of using thi s data to create e ithe r 
a boo t t 'l pe (select option B) or a binary file on 
di sk (select option D). Make sure that the disk o r 
tape on w h ich you wis h the machine langua ge to 
be s tored is in the drive \v hen you ru n the pro­
g ram . The BAS IC program \v ill check the DATA 
for typing e rrors, then write ou t the ma chine lan­
gua ge file . 

If you use Program 1 to create a boot tape, 
you tart th ga n1e by turnin g off the compu ter 
a nd re rn ov ing th e BAS IC ca rtri dge if one is 
prese n t (a nd turni ng off th e dis k drive, if yo u 
have on e con nected), the n mounting and rewind­
ing the boot tape. Nex t, hold down the START 
bu tto n (both the START and OPT ION butto n · if 
you have a 600XL or 800XL) and turn the com ­
puter on. When the Atari beep , press PL AY o n 
the record e r and then RETUR . Th e tape sh ould 
load a nd the ga m e screen wi ll appear. If you cre­
ated a bi na ry fil e on d i k, go to the DOS m enu 
a nd u e the L op ti on to load th e binary fil e you 
created . The ga m e will sta rt automatica lly after it 
is loaded. Alterna tivel y, if you use the name 
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SCO RE 000020 
B O NUS 00038'1 
MAG I C 000002 

Swarms vf lrostile /1irds attack tlris genie as Ire !rtwers 
ouer tire 	t11nnel leading to tire i111priso11ed Blondell (V IC 
Pers io n). 

AUTOR . .SYS for the file you create, it \\'ill 
load a nd run autom a ti cally vvhenever you boot 
the di sk . 

Commodore 64 And VIC-20 Notes 
Both the Commodore 64 and VIC-20 ver ions of 
" Rescue Of Blondell " are vvritten enti re ly in m a­
chin e la ngua ge a nd are presented as BAS IC 
loader 	programs . Programs 2 and 3 POKE the 
1T1achine la nguage stored in D ATA statemen ts 
into m emory, then use a SYS to start the ga me. 
Both programs check th e DATA statements for 
typing 	e rrors. 

To use the VIC ve rsion , at least SK of mem ­
ory expansion is required . It is necessary to 
reconfi gure memory before loading this version; 
oth er\\'i se, the program will overwrite itself as it 
executes. To reconfigure rnemory, en ter the 
fo ll owing two line in direct m ode (no line nu1Y1 ­
ber ), pre si ng RETLR after each , l1cfort' load ­
ing Progran1 3: 

POKE 44,32:POKE 32*256,0:NEW 

POKE 648,30:SYS 58648 


Th e Commodore 64 version of Rescue Of 
Blo nd e ll o ffe rs a cho ice o f from one to three at­
tack birds to add to th e cha llenge, w hil e the VIC 
version allows up to nin e. Although the birds in 
the VIC ve rs io n do not fire , eventu a ll y th ey m ay 
overwhel m you by their numbers. 

The princess in the Commodore 6-t version 
is at the top of th e tower. To save her, si mply 
approach her wit h your geni e. After a safe ren ­
dezvous, she d isappears a nd your genie turn 
b lue. In the VIC ver ion , the prince is held cap­
tive at the bottom of a deep tunnel. To save her, 
you must fly to th e bottom of the tunn el and 
iand . The n -a secret door opens and the princess 

SCORE: 0025,0 11il61C : 601!8 

BOHUS : 81737 

Tire ge 11ie is /ic ing pursued by 011 e of tire evil sorcerer's 
dreaded birds (64 version). 

become visi bl e. Ju st touch her to pick her up. Fi­
nal ly, carry h er back to your base th rough th e 
swa nning a ttack birds . 

For the Commodore 64 , plug th e joystick 
into port 2. 

Program 1: Rescue Of Blondell, Atari 
Version 
Please refer to "COMPUTEl's Guide To Typing In 
Programs" before entering this listing. 

~~ 10 ill 	 GRAPH I CS 0:? : -:> : -:' "1t1t . :.=....-v>1: =!.!ii.•~ 
--~"'Tir.3Jll..": BEG=S 192: FIN = 10 1216 4 
:STARTADR=819 2 

IG 1 1 0 BYTS=FIN-BEG:DIM BUFFER$ C8 YT S< 
1 2 7 l , T $ ( 2 0 l , F $ C2 Ql l , C I 0 $ < 7 l 

OE 120 OPEN #1,4, lll," K:": -:' ;-:> " ' . oa t Ta 
p e or- [Ei s k 8 i n a r- y F i I e : " ; 

NB 130 	 BUFFER$=CHR$(0l:BUFFE R$(F I N- 8E 
G+ 30l=8 UFFER$:8UFFER$ C2l=BU F FE 
R$ 

BN 140 	 1=1:T=10:CIO$="hhh":Cl0$ ( 4)= CH 
R$Cl70l :Cl0$(5l=" LV" : Cl0$(7l=C 
HR$C228l 

EF 150 GET #!,MEDIA: IF MEDIA C : 66 AND 
MEDIA <> 68 THEN 150 

01 160 -:> CHR$CMEDIAl:? :IF MEDIA () ASC 
("B"l THEN 8UFFER$= " ":GOTO 2 30 

PJ 170 	 8EG=8EG-24:8UFFER$=CHR$ (0) :B UF 
FER$(2l=CHR$CINTC<FIN - 8EG+12 7l 
I 1 28 ll 

r.M 	 1 8 0 H = I NT ( 8 E G I 2 5 6 ) : L = 8 E G- H *2 5 6 : 8 UF 
FER$C3l=CHR$(Ll:BUFFER$C4l=CHR 
$CH) 

EJ 1 9 0 	 P I N I T = BEG+ 8 : H= I NT ( P I N I T I 2 5 6 l : L 
=PINIT-H*256:8UFFER$ C5l =CHR$CL 
l:BUF FER$(6l=CHR$CH ) 

OP 200 	 FOR !=7 TO 24:READ A:BUFFER$CI 
l=CHR$(AJ:NEXT !:DATA 24,96,16 
9,60, 141,2,211, 169, 0, 1 33, 10, 16 
9,0, 133, 11,76,0,0 

~ 210 	 H=INTCSTARTADR/256l:L=STARTADR 
- H*256:8UFFER$C15l=CHR$CL l :BUF 
FER$(19l=CHR$CH> 

r.!	 220 8UFFER$C23l=CHR$CLJ :B UFFER$<2 4 
l=CHR$CH> 
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tlA230 	 RESTORE BEG:?:? "Filling buff 
er ••• ":FOR J=I TO I+BYTS 

Gl240 READ A:BUFFER$(J)=CHR$CAl:CK=C 
K+A:IF J/T=INT(J/T) THEN? "t" 

; 
Htl 2 5 0 N E X T J : I F C K <:: 1 9 5 1 9 2 T H E N ? : ? 

"--rn!I:•>J~3Hifit:'l9!.~:a!1.:tt»-~·r: 
~:ii'-:tl ":STOP 

OB 2 6 0 ? : ? : ? "-il<.li:ta:!l3111" 
DO 2 7 0 I F MED I A= AS C C " 8 " > THE N 3 9 0 
OJ 280 REM •rn 
PL 2 9 0 -:> : ? " E n t e r f i l e n a m e " : ? : ? " ( U 

se AUTORUN.SYS for automatic u 
se>":? :INPUT T$ 

FY. 3 0 0 	 F $ = T $: IF LEN < T $ > >2 THEN IF T $ C 
1,2> <> "D:" THEN F$="D:":F$C3)= 
T$ 

CF310 	 TRAP 370:CLOSE #2:0PEN #2,8,0, 
F$:? :? "Writing ••• " 

PL3 20 PUT #2,255:PUT #2,255 
DG33 0 H=INT<BEG/256l:L=BEG-H*256:PUT 

#2,L:PUT #2,H:H=INT<FIN/256): 
L=FIN-H*256:PUT #2,L:PUT #2,H 

MG 340 GOSUB 450: IF PEE K ( 195 > >1 THEN 
370 

EP350 	 PUT #2,224:PUT #2,2:PUT #2,225 
:PUT #2,2:H=INT<STARTADR/256l: 
L=STARTADR - H*256:PUT #2,L:PUT 
#2,H 

AE 3 6 0 	 TRAP 3 2 7 6 7 : CL 0 SE # 2 : ? " Fi n i she 
d. ":END 

FH 3 7 0 	 ? " Error " ; PEE K < 1 9 5 > ; " t r y i n g 
to access":? F$:CLOSE #2:? :GO 
TO 290 

LN 380 	REM •;I•I•)..:0:1;;t"B 
AL 3 9 0 	 ? : ? : ? " I n s er t , R e w i n d T a p e • " 

: ? "Press PLAY ~' RECORD": ? : ? 
" Pr e s s J.:UiIIJ :l : wh en r e ad y . " ; 

OE400 	 TRAP 430:CLOSE #2:0PEN #2 , 8,12 
8, 11 C:":? :? "Writing ... " 

MB 4 1 0 	 G 0 SUB 4 5 0 : I F PEEK < 1 9 5 > > 1 THEN 
430 

PD 4 2 0 CL 0 SE # 2 : TRAP 3 2 7 6 7 : ? " F i n i sh e 
d "·-:> :? :END 

AN 4 3 0 ? : ? " Error " ; PEE~: C 1 9 5 l ; " when 
writing boot tape":? :CLOSE # 

2:GOTO 390 
HL 440 REM ~~'F1'1£a~:l-1 
HA 4 5 0 X = 3 2 : I C C 0 M = 8 3 4 : I C 8 A D R = 8 3 6 : I C 8 l. 

EN=840:ICSTAT=8 3 5 
JM 460 	H= I NT< ADR CBUFFER$> I 256 l: L.=ADR ( 

BUFFER$l-H*256:POK E ICBADR•X, L 
:POKE ICBADR+X +l, H 

~ 470 	L=FIN - BEG+l:H=INT<L l256l:l=L -H 
*256:POKE ICBLEN+X,L:POKE ICBL 
EN+X+l,H 

PF 480 	 PO~'. E I CCOM + X, l l: A=USR ( ADR CC I 0$ 
) 'x) 

W 490 POKE 195,PEEKCI CSTATl:RETURN 
FE 8 1 9 2 DAT A 0 3 2 , 0 0 7 , QI 3 5 , 1 6 9 , 0 QI ~1 , 1 4 1 
FD 8 1 9 8 DAT A 0 6 0, 0 0 6 , 1 4 1 , 0 5 0 , 0 0 6 , l 4 1 
EN 8204 DATA 066, 006, ! 41, 008, 210, 141 
EC 8 2 1 0 DAT A 0 0 0 , 2 0 8 , 1 4 1 , 0 0 1 , 2 0 8 , 1 4 l 
EM8216 DATA 002,208,141,003,208,141 
FE 8 2 2 2 DAT A 0 7 6 , 0 0 6 , 1 6 9 , !110 4 , 1 4 1 , 1 1 1 
FC 8228 DATA 002, 169, 01 IZI, 141, 054, 0Ql6 
FE8234 DATA 141,053,006, 169,003,14 1 
EG 8 2 4 0 DAT A 0 1 5 , 2 1 0 , ! 6 9 , 1 0 0 , 1 4 1 , 0 0 2 
Fl 8246 DATA 210, 169, 232, 141, 07 1, 006 
GH 8 2 5 2 DAT A 1 6 9 , 0 1 6 , I 4 1 , 2 3 4 , 0 3 7 , 1 6 9 
~ 8258 DATA 00 3, 141,072,006,169,200 
FG 8264 DATA 141 , 073, !1106, 169, 000, 1 41 
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Fl 8270 DATA 
FH8276 DATA 
EM 8 2 8 2 DAT A 
~ 8288 DATA 
F08294 DATA 
FP 8300 DATA 
Ftl 8306 DATA 
EM 8 3 1 2 DAT A 
H 8318 DATA 
FM 8 3 2 4 DAT A 
ED8330 DATA 
~8336 DATA 
EN8342 DATA 
FJ8348 DATA 
FJ 8354 DATA 
FE 8360 DATA 
FL 8366 DATA 
FB 8 3 7 2 DAT A 
GH 8378 DATA 
FC 8 3 8 4 DAT A 
FB 8390 DATA 
GB 8396 DATA 
GB 8402 DATA 
FH 8 4 0 8 DAT A 
ED 8414 DATA 
FA 8420 DATA 
FO 8 4 2 6 DAT A 
FE8432 DATA 
GC8438 DATA 
FD 8 4 4 4 DAT A 
FA 8450 DATA 
FN 8456 DATA 
F~8462 DATA 
~ 8468 DATA 
Gl 8474 DATA 
0 8480 DATA 
FJ 8486 DATA 
GK 8 4 9 2 D A T A 
GB 8 4 9 8 DAT A 
Fl8504 DATA 
Fil 8 5 1 0 DAT A 
FD8516 DATA 
F~ 8522 DATA 
GE 8528 DATA 
F~ 8 5 3 4 DAT A 
IT 8540 DATA 
GE 8546 DATA 
GJ 8 5 5 2 DAT A 
EP 8 5 5 8 DAT A 
FM8564 DATA 
F0 8570 DATA 
F18576 DATA 
GC 8 5 8 2 D A T A 
GB 8588 DATA 
GJ 8 5 9 4 DAT A 
FJ 8600 DATA 
FN 8606 DATA 
E08612 DATA 
FM 8618 DATA 

GC 8624 DATA 
FJ 8630 DATA 
FG 8 6 3 6 DAT A 
EN8642 DATA 
GC 8648 DATA 
~ 8654 DATA 
Fr. 8 6 6 0 DAT A 
~ 8666 DATA 
FB 8672 DATA 
E0 8678 DATA 
FL 8 6 8 4 DAT A 
F0 8690 DATA 
EP 8696 DATA 

049, 006, 141, 057, 006, 141 
059,ll>06,141,004,006,141 
0 0 0 , 0 0 6 , 1 4 1 , 0 6 4 , 0 0 6 , 1 4 1 
065,006,169,048,141,007 
212,141,058,006,032,068 
034, 160, 168, 162, 035, 169 
007, 032, 092, 228, 169, 120 
1 4 1 , 0 0 2 , 0 0 6 , 1 6 9 , 1 0 3 , 1 4 1 
033,006,141,003,006,032 
1 4 5 , 0 3 8 , 0 3 2 , 2 1 1 , 0 3 4 , 1 6 9 
001,141,111,002,169,003 
141,029,208,169,001,141 
030,208,032,070,035,032 
060,036,032,145,036,032 
015,037,032,184,035,032 
221,035,032,237,037,032 
060,036, 173,004,208,240 
0 0 5 , 1 6 9 , 0 0 0 , 1 4 1 , 0 5 1 , 0 0 6 
17 3 ,007,208,240,005,169 
0 0 1 , 1 4 1 , 0 6 2 , 0 0 6 , 1 7 3 , 0 0 5 
208,201,001,208,044,160 
012,185,081,038,153,003 
059,136,016,247,032,237 
0 3 7 , 1 6 9 , 2 0 7 , 1 4 1 , 0 0 1 , 2 1 0 
160,125,140,000,210,140 
193, 002, 166, 020, 228, 020 
2 4 0 , 2 5 2 , 2 0 0 , 2 0 8 , 2 4 1 , 1 6 0 
000,140,029,208,076,150 
037,201,008,208,024,169 
0 0 1 , 1 4 1 , 0 6 6 , 0 0 6 , I 6 9 , QI 0 0 
141, 250, 061, 141, 250, Q>62 
162,050,032,096,0 37,202 
208,250,076,031,033,201 
002,208,008, 173,066 , 006 
240,175,076,114,037,173 
067,006,240,044,206,068 
006, 208, 021, 1 69, QH110, l 4 1 
0 6 7 , 0 0 6 , 1 4 1 , 2 3 5 , 0 3 7 , I 6 9 
0 0 1 , 1 4 1 , 0 5 3 , 0 0 6 , I 6 9 , 2 1 6 
141,194,002,076,161,033 
1 7 3 , 0 6 8 , 0 0 6 , 0 7 4 , 1 4 1 , 0 0 3 
210,074,074,024,105,040 
141 ,235 ,037,076,161, 033 
173,00 6,208,240, 02 4,169 
0 3 2 , 1 4 1 , 0 6 8, 0 0 6 , 1 4 1 , 0 6 7 
006, 169,000,141,057,006 
169,246,141,194,002,032 
0 9 6 , 0 3 7 , 0 7 6 , 1 6 1 , 0 3 3 , 1 7 3 
0 1 4 , 2 0 8 , 2 0 1 , 0 0 1 , 2 0 8 , 0 I I 
162,00 4,032,096, 037,202 
208,250,076,085,033,201 
002,240,210,206,069,006 
2 0 8 , 0 0 5 , 1 6 9 , 1 0 0 , 1 4 1 , 0 6 9 
006,173,069,006,201,050 
1 4 4 , QI 0 8 , 1 6 9 , 0 QI 8 , l 4 I , 2 3 5 
037,076,161,033,169,000 
141,23 5 ,037 ,17 3,0 1 3.208 
201,004,144,005,206,073 
006,240,050,173,076,006 

208,029,206,074,006,208 
024, 1 7 3, 071, 006, 056, 233 
0 0 1 , 1 4 1 , QI 7 1 , 0 0 6, 1 7 3, 0 7 2 
006,233,000,141,072,006 
240,008,169,030,141,074 
006,076,147,032,173,071 
0 0 6 , 2 0 8 , 2 4 3 , 1 6 9 , 0 0 1 , 1 4 1 
076,006,076,202,033,076 
203,032,169,112,141,000 
042,141,001,042,141,002 
0 4 2 , 1 6 2 , 0 2 0 , 1 6 0 , 0 0 3 , 1 6 9 
060, 141,001,006, 169,086 
153,000,042,200,173,000 



See your dealer • •• 
or write or call for more information. For direct orders enclose $49.95 plus $2.00 ®M[Q)lDGIC
for shipping and specify UPS or first class mail delivery. American Express, CorporationDiner's Club, MasterCard, and Visa accepted. 

713 Edgebrook Drive
Order Line: 800 I 637-4983 Champaign IL 61820 

(217) 359-8482Telex: 206995 



El 8702 DATA 006, 153, 000, 042, 17 3, 001 EN9134 DATA 212,0 32~22 6~033,032~232 


EG8708 DATA 006,200,153,000,042,200 ~9140 DATA 035,076,098,228,173,053 

FB8714 DATA 238,001,006,202,208,230 
FN8720 DATA 169,070,153,000 , 042,169 
EO 8 7 2 6 DAT A 0 0 0 , 2 0 0 , 1 5 3 , 0 0 0 , 0 4 2 , 1 6 9 
EL8732 DATA 059,200,153,000,042, 2 00 
GB 8 7 3 8 DAT A 1 6 9 , 0 0 6 , 1 5 3 , 0 0 0 , 0 4 2 , 1 9 2 
G0 8744 DATA 068,208,246,200, 169,065 
EL8750 DATA 153,000,042, 169,000,200 
FD8756 DATA 153,000,042,141,048,002 
FE 8762 DATA 169, ll!42, 200, 153, 000, 042 
GB 8 7 6 8 DAT A 1 4 1 , 0 4 9 , 0 0 2 , 0 9 6 , 1 6 2 , 0 0 1 
EK 8 7 7 4 DAT A 1 6 0 , 0 0 0 , 0 3 2 , 1 4 0 , 0 3 4 , 2 0 0 
F~8780 DATA 192,010,208,248,162,010 
Fl 8786 DATA lll32, 140,034,200, 192,015 
Fr.8792 DATA 208,248,173,010,210,201 
FP8798 DATA 150,144,008,224,004,240 
FF 8 8 0 4 DAT A 0 0 9 , 2 0 2 , 0 7 6 , 1 1 0 , 0 3 4 , 2 2 4 
El 8810 DATA 018,241ll,001,2 3 2,032,140 
FP8816 DATA 034,200,192,250,208,228 
EH 8822 DATA 162,001,032, 140,034,200 
GH8828 DATA 208, 250, 160, 004, 169, 065 
FG8834 DATA 153,010,070,136,016,250 
GE 8840 DATA 032, 187, 034, 096, 134, 205 
GC 8 8 4 6 DAT A 1 6 9 , 0 0 0 , 1 3 3 , 2 0 3 , l 6 9 , 0 6 0 
FD 8 8 5 2 DAT A 1 3 3 , 2 0 4 , 1 6 2 , Ill 0 0 , 1 6 9 , 0 0 0 
GA8858 DATA 145,203,230,204,232,228 
GJ 8 8 6 4 DAT A 2 0 5 , 2 0 8 , 2 4 7 , 1 6 9 , 0 0 1 , 1 4 5 
E08870 DATA 203,230,204,232,224,020 
~8876 DATA 208,247,166,205,169, 194 
GJ 8 8 8 2 DA T A 1 4 1 , 2 5 0 , 0 6 1 , 1 6 9 , 1 9 5 , 1 4 1 
GN 8888 DATA 250, 062, 096, 160, 004, 185 
H1 8894 DATA 096,038,153,024,059,185 
GB 8 9 0 0 D A T A 1 0 1 , 0 3 8 , 1 5 3 , 0 4 4 , 0 5 9 , 1 8 5 

GK8906 DATA 106,038,153,064,059,136 
~8912 DATA 016,235,096,160,016,185 
~8918 DATA 199,038,153,001,059,136 
GM 8 9 2 4 DA T A 0 1 6 , 2 4 7 , 1 6 9 , 2 5 5 , 1 4 1 , 2 5 2 
FD 8930 DATA 002, 1 73, 252, 002, 162 , 008 
FJ 8936 DATA 221,216,038,240,006,202 
GN 8942 DATA 016,248,076,227,034,138 
EE 8 9 4 8 DAT A 0 1 0 , 0 1 0 , 0 1 0 , 1 0 5 , 0 2 0 , 1 4 1 
GA 8954 DATA 075,006,160,016,169,000 
FN 8960 DATA 153, 001, 059, 1 36, 016, 250 
GN8966 DATA 096,169,062,141,047,002 
FB 8 9 7 2 DAT A 169, 0 0 1 , 1 4 1 , 1 1 1 , 0 0 2 , 0 3 2 
HI 8978 DATA 047,035, 169, 166, 141, 192 
GD 8 9 8 4 DAT A 0 0 2 , 1 4 1 , 1 9 3 , 0 0 2 , 1 6 9 , 2 1 6 
FN 8990 DATA 14 1, 194, 002, 141, 1 95, 002 
GC 8 9 9 6 D A T A 1 6 9 , 0 0 1 , 1 6 0 , 121 0 3 , 1 5 3 , 0 0 8 
GC9002 DATA 208,136,016,250,096,169 
FC 9 0 0 8 DAT A 0 5 2 , 1 3 3 , 2 0 4 , 1 6 9 , 0 0 0 , 1 3 3 
E09014 DATA 203,162,029,160,000,145 
EF9020 DATA 203,200,208,251,230,204 
F0 9026 DATA 202,208,244,096, 172,033 
EJ 9032 DATA 006, 174,002,006, 173,000 
~9038 DATA 211,074,176,005,192,040 
FG 9 0 4 4 DAT A 2 4 0 , 0 0 1 , 1 3 6 , 0 7 4 , 1 7 6 , 0 0 5 
E69050 DATA 192,200,240,001,200,074 
GB 9 0 5 6 DAT A 0 7 2 , 1 7 6 , 0 3 1 , 1 6 9 , 0 2 4 , 1 4 1 
FH 9062 DATA 234,037,224,080,208,021 
FJ 9068 DATA 238,004,006,173,004,006 
FH 9074 DATA 201,008,208,008,169,000 
EF9080 DATA 141,004,006,206, 000,006 
R 9086 DATA 076,130,035,202,104,074 
GG 9 0 9 2 D A T A 1 7 6 , 0 2 6 , 1 6 9 , 0 1 6 , 1 4 1 , 2 3 4 
GB9098 DATA 037,224,150,208,016,206 
FE9104 DATA 004,006,016,008,169,007 
EE9110 DATA 141,004,006,238,000,006 
FD 9116 DATA '1176,160,035,232,142,002 
FA 9122 DATA 006,140,033,006,096,024 
FC 9 1 2 8 DAT A 2 1 6 , 1 7 3 , 0 0 4 , 0 0 6 , 1 4 1 , 0 0 4 

FH 9146 DATA 
EM9152 DATA 
FE 9 1 5 8 DAT A 
FB 9164 DATA 
FC 9 1 7 0 DAT A 
FP 9 1 7 6 DAT A 
GA9182 DATA 
GL 9188 DATA 
GC9194 DATA 
FA9200 DATA 
EJ9206 DATA 
FO 9 2 1 2 DAT A 
FA 9218 DATA 

GC 9 2 2 4 DAT A 
FF 9 2 3 0 DAT A 
FP 92 36 DATA 
FD9242 DATA 
FL 9 2 4 8 DAT A 
GF 9254 DATA 
GA 9260 DATA 
FP9266 DATA 
GP 9272 DATA 
FH 9278 DATA 
FL 9284 DATA 
FD 9290 DATA 
FM 9 2 9 6 DAT A 
E0 9302 DATA 
F 9308 DATA 
EM 9314 DATA 
FE 9 3 2 0 DAT A 
F~9326 DATA 
FE9332 DATA 
FD9338 DATA 
FE 9 3 4 4 DAT A 
FB9350 DATA 
FG 9 356 DATA 
FO 9 362 DATA 
GF9368 DATA 
Fr. 9374 DATA 
F1 9380 DATA 
FN 9386 DATA 
GB9392 DATA 
HB 9 3 9 8 DAT A 
OC9404 DATA 
FG 9 4 1 0 DAT A 
~ 9416 DATA 
F~ 9422 DATA 
FN 9 4 2 8 DAT A 
FP 94 3 4 DATA 
60 9440 DATA 
GB 9446 DATA 
F09452 DATA 
F09458 DATA 
FG9464 DATA 
EP 9 4 7 0 DAT A 
GN 9 4 7 6 DAT A 
~9482 DATA 
HB 9488 DATA 
FM 9494 DATA 
EP 9500 DATA 
Fl 9506 DATA 
Fr. 9512 DATA 
FE 9 5 1 8 DAT A 
FF9524 DATA 
FM 9 5 3 0 DAT A 
GC 95 3 6 DATA 

GK 9542 DATA 
Fr. 9548 DATA 
FN 9554 DATA 
FE 9560 DATA 

006, 141, 034, 006, 173, 054 
006,141,002,208,173,002 
0 0 6 , 1 4 1 , 0 0 1 , 2 0 8 , 1 7 3 , 0 5 0 
006, 141, 000, 208, 1 73, 060 
0 0 6 , 1 4 1 , 0 0 3 , 2 0 8 , 1 7 3 , 0 6 1 
0 0 6 , 1 4 1 , 0 3 5 , 0 0 6 , 0 9 6 , 1 6 2 
005,160,255,136,208,253 
202,208,248,096,169,000 
141,048,006,173,048,006 
168,024,105,052,133,204 
169,000,105,000,1 33,203 
1 8 5 , 0 1 6 , 0 0 6 , 1 6 8 , 1 6 9 , 0 0 0 
162, 008, 145, 203, 200, 202 
2 0 8 , 2 5 0 , 1 7 2 , 0 4 8 , 0 0 6 , 1 8 5 
2 3 3, 0 3 7 , 0 2 4 , 105, 193, 1 4 1 
039,036,169,037,105,000 
141,040,036,185,'1132,006 
1 5 3 , 0 1 6 , 0 0 6 , 1 6 8 , 1 6 2 , 0 0 0 
189,255,255,145,203,200 
232,224,008,208,245,238 
048,006,17 3,0 48,006,201 
004,208,178,096,173,049 
006,208,040,173,132,002 
208,034,173,033,006,141 
032,006,173,002,006,056 
2 3 3 , '110 3 , 1 4 1 , 0 5 0 , 0 0 6 , 1 6 9 
lll50,141,051,006,141,049 
006,173,234,037,141,052 
006,169,005,141,001,210 
0 9 6 , 1 7 3 , 0 5 2 , 0 0 6 , 2 0 1 , 0 2 4 
208,006,206,050,006,076 
121,036,238,050,006,206 
051,006,016,012,169,000 
1 4 1 , '1! 4 9 , Ill 0 6 , 1 4 1 , 0 3 2 , 0 0 6 
141,001,210,096,173,051 
'1106, 141, '1100 ,210 , 096, 17 3 
fl!67, fl!06, 740, 001, 0 96, 17 3 
055,006,208,036,172,053 
006,204,033,006,046,056 
006,174,054,006,236,002 
006,046,056,006,173,010 
210,237,075,006,205,075 
0 0 6 , 1 7 6 , 2 4 8 , 1 0 9 , 0 7 5 , 0 0 6 
141,055,006,096,173,056 
0 0 6 , 0 7 4 , fi! 7 2 , 1 4 4 , 0 1 3 , 1 7 3 
054,006,201,045,144,006 
206,054,006,076,222,0 3 6 
173, Ill 5 4 , 0 0 6, 2 0 1 , 2 0 3, 1 7 6 
243,2 3 8,054,006,104,074 
176,006,238,05 3 ,006,076 
245,036,206,053,006,208 
008,238,053,006,169,001 
141,055,006,206,055,006 
173,053,006,205,003,006 
2 4 0 , 0 0 9 , 1 7 3 , 0 1 0 , 2 1 0 , 2 0 5 
0 5 8 , 0 0 6 , 1 4 4 , 0 0 1 , 0 9 6 , 1 6 9 
001,141,057,006,096,173 
059,006,208,045,173,057 
006, 240, 033, 1 73, 054, 006 
141,060,006, 173,053,006 
141,061,006,169,050,141 
062,'1106,141,059,006,173 
0 5 4 , 0 0 6 , 2 0 5 , 0 0 2 , 0 0 6 , 1 4 4 
006,169,000,141,063,006 
0 9 6 , 1 6 9 , 0 0 1 , 1 4 1 , 0 6 3 , 0 0 6 
096,173,063,006,240,006 
238,060,006,076,079,037 
206,060,006,206,062,006 
208,011,169,000,141,059 
006, 141, 057, 006, 141, 060 
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MASQUERADETM ADVENTURE 
"an adventure puzzle solver's piece de 
resistance ... ," Softal~ Nov. '83. 

It turned out to be the tm.ghest case of your detective career. 
Clues have led to nothing but dead ends. Meanwhile, the crime 
boss you are after is still operating from somewhere. You're about 
to throw in the towel. But wait! Something breaks. This could be 
the lead to solve the case. Maybe. 

$34.95 


A Oass 5 (expert) """'"'ure game with outstandir>;j gra phics. ~ by Dole Johnson. 

F0< 48K ,l,pple I , R •. Commodore 64. 

Aoallable at your local compuler or so{lware dealer. Or direct from us. 
Also call or write for tlte complete catalog. 

-·-··-···· A.l>f/U~ P.0 . 80>46080registe red trademari<sal 11= Af3L~ Lincolnwood, IL 
~~~~~rl!~· ~FTWARE. INC . 60646 
::;;:,,::~~: (312) 792-1227 
Machines. Inc. CJ9B4 Amor1con E.>igle Scl™>re. Inc. 

SHERWOOD FOREST" ADVENTURE 

"BEST GRAPHICS YET INA GRAPHIC 
ADVENTURE," Softal~ March '83. 

Only you can save Robin Hood. That little fracas with the 
villainous Sheriff of Nottingham has made Robin forget evel)thing 
including his wedding to fair Maid Marian planned for this very day. 
You must lead him out of his trauma and into wedlock. witholt 
endangering his life. 

~~~~~~~~~~ 

$34.95 


A Class 3 (intennediote ~)~game with outstanding graphics. Created by 

~Holle ond Dole Johnson. For 48K Apple I. I•. Commcx!O<e 64. 

Aoa/lable at your local computer or so{lware dealer. Or direct from us. 
Also call or write for tlte complete catalog. 

A.Kr;w P.0. 80•46080 
t\pple.Apple l."Ppie I· ore 11= ,6,.C'.Lll= Lincolnwood, IL 
registered trademorks al L.~'7 L. 60646 
Apple Computer, Inc. SOF TWARE . INC. 
Commodore 64 is a (312) 792-1227 
registered lrademarl< al 
Commodore Business 
Machines. Inc. CJ9B4 Atroe<nn E.>igle ~re. Inc. 

OLL 
You've enjoyed Jumpman, Donkey Kong, 
Lode Runner. Now comes Ollie's Follies™. 

24 fast-action boards make you wonder if you'd ever master the 
game. hnovative, fun.filled tricks · elevators. blowers, teleporters, 
springboards, high-wire tricks, laser walls, lightning bolts, robots. 
Ollie's Follies can get your adrenalin going like any of the hit 
games. 

S™ 

$34.95 
Created by Fronk Ccnen. F0< Commod0<e 64 ond 48K Nari. 

Aoallable at your local computer or so{lware dealer. Or direct from us. 
Also call or write for tlte complete catalog. 

Jumpmon is • registered 
trademari< al~~ 
Donkey Kong is • registered 
trademori< al Nintendo al 
~• . Inc. Lode Runner is 

o registered trademari< al Aait~ANP.O. Box46080

~":!~:· incolnwood, IL 60646 

registcredtrademari< a1 ~Af3L~ (3121192.1221

CommodO<e Business SOFTWARE. INC . 

M!>chlnes, Inc. Atari is a 

registered trodemari< al Atari . 

Inc. CJ9B4Americon E.>lgle~re. loc. 


LUCIFER'S REALMT" ADVENTURE 
Pits you against history's most evil characters. 

The good guy vs. the bad, and the bad don"t come any badder. 
Hitler. Mussolini, Reverend Jim, Satan himself. You have to go 
against them aU , just so that you can escape from hell (yes, the real 
thing). 

$39.95 


II O.ss 5 (expert) """'nture gome with outslllnding graphics. Created by .>,ym Peor.;on 

ond Norm S.ier. For 48K Apple I. I •. Commod0<e 64. 48K Atari . 

Aoallable at your local computer or so{lware dealer. Or direct from us. 
Also call or write for tlte complete catalog. 

=~.,J;:J••re AKWC P:O. Box46080N 
Apple Compuier: Inc. 11= Af3L~ Lincolnwood, IL 
Commod0<e 64 IS • L. 60646 
registered trodemori< al SOFTWARE . INC. 
Commod0<e Business (312) 792-1227 
Machines., Inc. A1ari is a 
registered !rademori< al Nari. 
Inc. c 1964 Atroe<nn E.og1e ~re. Inc. 



GG9566 DATA 006, '1196, 1 73. 064, 006, 024 FP 9998 DATA 000,243,182,243,000,243 
FF 9 5 7 2 DAT A 1 0 5 , 0 I 0 , 1 4 1 , 0 6 4 , 0 0 6 , 1 7 3 HO 1 0 0 0 4 DAT A 1 8 2 , 2 4 3 , 0 0 0 , 2 4 3 , 1 8 2 , 1 8 2 
FL 9 5 7 8 DAT A 0 6 5 , 0 0 6 , 1 0 5 , 0 0 0 , 1 4 1 , 0 6 5 M 10010 DATA 162,162,243,243,243,160 
~9584 DATA 006,096,160,012,185,066 FP 1 0 0 1 6 DAT A 0 0 0 , 1 4 0 , 0 0 1 , 2 1 0 , 1 4 0 , 0 0 3 
609590 DATA 038,153,003 , 059,136,016 ~ 10022 DATA 210, 169,239, 141,005,210 
GJ 9 5 9 6 D A T A 2 4 7 , 1 7 3 , 0 7 1 , 0 0 6 , 0 2 4 , 1 0 9 ID 10028 DATA 141, 007, 210, 185, 225, 038 
Fl 9602 DATA 064,11106, 141,064,006, 173 ~ 10034 DATA 141,004,210, 185,000,039 
FN 9 6 0 8 DAT A 0 7 2 , 1110 6 , 1 0 9 , 0 6 5 , 0 0 6 , I 4 1 GO 1 0 0 4 0 D A T A 1 4 1 , 0 0 6 , 2 1 0 , 1 6 5 , 0 2 0 , 1 0 5 
FL9 614 DATA 065,006,032,237,037,032 ~ 100 4 6 DATA 020, 197,020,208,252,200 
EO 9620 DATA 031, 039, 169, 000, 141, 001 ~ 10052 DATA 192,031,208,231,169,000 
FE 9 6 2 6 DAT A 2 I 0 , 1 4 1 , 0 0 3 , 2 1 0 , 1 6 0 , 0 9 8 HC 1 0 0 5 8 D A T A 1 4 1 , 0 0 5 , 2 1 0 , 1 4 1 , 0 0 7 , 2 1 0 
GG9632 DATA 162,228,169,007,032,092 LE 10064 DATA 096 
GA 9 6 3 8 DA T A 2 2 8 , 1 6 0 , 0 1 0 , 1 8 5 , 1 1 1 , 0 3 8 
GL 9 6 4 4 DA T A 1 5 3 , 0 6 3 • 0 5 9 , 1 3 6 , 0 1 6 , 2 4 7 
GC 9 6 5 0 DA T A 1 6 9 , 2 5 5 , 1 4 1 , 2 5 2 , 0 0 2 , 1 7 3 Program 2: Rescue Of Blondell, 64 Version 
FP9656 DATA 252,002,201,255,240,249 Version by Kevin Mykytyn. Editorial Programmer 
Fr 9662 DATA 076,000,032,195,060,024 Please refer to "COMPUTE! 's Guide To Typing In 
EC9668 DATA 036,000,000,000,000,060 Programs" before entering this list ing . 
E09674 DATA 114, 165, 129,000,000,000 10 PRINT" (CLR} ( 3 DOWN} "TAB ( 11) "g 5~ (RVS} RE
FC9680 DATA 000,000,048,050,0 3 9,062 SCUE OF BLONDELL" :rem 24
GK 9 6 8 6 D A T A 0 4 8 , 1 8 9 , 1 2 6 , 0 0 (11 , 0 1 2 , 0 7 6 20 PRINT"(4 DOWN}"TAB(l2 )"(CYN}(RVS}ENTER
GB 9 6 9 2 D A T A 2 2 8 , 1 2 4 , 0 1 2 , 1 8 9 , 1 2 6 , 0 0 0 ING ML DATA" :rem 6
DM969 8 DATA 000,003,003,000,000,000 30 FOR I=49152 TO 51972 :rem 128
EL 9704 DATA 000,032,016,000,032, 169 40 READ A:POKE I , A:CK=CK+A:NEXT :rem 88
FJ 9710 DATA 009, 141, 12170,006, 174,064 50 IF CK<>31 8 395 THEN PRINT"(3 DOWN}P~
FJ9716 DATA 006,173,065,006,032,023 {RVS}(3 SPACES)ERROR DETECTED IN DATA
GD 9722 DATA 038,169,029,141,070,006 (SPACE)STATEMENTS(4 SPACES)":STOP
GE9728 DATA 
GF 9 7 3 4 D AT A 
GD9740 DATA 
FM9746 DATA 
F6 9 7 5 2 DAT A 
FD9758 DATA 
FO 9 7 6 4 DAT A 
~ 9770 DATA 
009776 DATA 
GC 9 7 8 2 DAT A 
~ 9788 DATA 
HM 9 7 9 4 DA T A 
GP 9 8 0 0 DAT A 
IA 9806 DATA 
HP 9 8 1 2 D A T A 

109818 DATA 
GC 9 8 2 4 D A T A 
FJ9 8 30 DATA 
GF 9 8 3 6 DAT A 
HE9842 DATA 
HA 9848 DATA 
~9854 DATA 

174,071,006, 173,072,006 
0 3 2 , 111 2 3 , 0 3 8 , 1 6 9 , 0 4 9 , 1 4 1 
070,006,174,073,006,169 
000,032,023,038,096,134 
2 1 2 , 1 3 3 , 2 1 3 , 0 3 2 , 1 7 0 , 2 1 7 
032,230,216,160,000,132 
0 3 1 , 1 7 7 , 2 4 3 , '117 2 , 0 4 1 , !113 1 
238,070,006, 174,070,006 
157,020,059,104,048,005 
1 6 4 , 0 3 1 , 2 0 0 , 2 0 8 , 2 3 2 , I 6 9 
000,232,157,020 1 059,096 
1 8 5 , 1 7 5 , 1 8 1 , 1 2 8 , 1 7 9 , 1 6 1 
1 8 2 , 1 6 5 , 1 6 4 , 1 2 8 , 1 6 8 , 1 6 5 
178, 129, 096, 176 1 175, 175 
1 7 8 , 1 2 8 , 1 7 6 , 1 7 8 , 1 6 9 , 1 7 4 
163,165,179,179,129,096 
1 1 5 , 0 9 9 , 1 1 1 , 1 1 4 , 1 0 1 , 0 9 8 
111,110,117,115,109,097 
1 0 3 , 1 0 5 , 0 9 9 , 2 3 2 , 2 3 3 , 2 4 4 
192,225,238,249, 192,235 
229,249,254,254,254,000 
239,239,239,000,000,024 

:rem 29 
60 SYS 49152 :rem 106 
49152 DATA 76,46,202,32 , 145,196 :rem 5 
49158 DATA 32 , 151 , 195 ,32, 142 , 194 : rem 54 
49164 DATA 32,197,193 ,32, 222 ,193 :rem 57 
49170 DATA 32,164,195,32,209,201 :rem 45 
49176 DATA 173,31,208,165,2,208 :rem 2 
49182 DATA 57,173,60,3,201,232 :rem 200 
49188 DATA 240,3,76 , 125 , 192,173 :rem 9 
49194 DATA 61 ,3,201,65,240,3 :rem 98 
49200 DATA 76 , 125,192 ,162 ,5 0 ,32 :rem 249 
49206 DATA 50 , 193,202,208,250 ,1 69 :r em 98 
49212 DATA 6,141 ,3 9 ,208,162 ,32 :rem 200 
49218 DATA 142 , 2 ,68, 142,3 ,68 :rem 109 
49224 DATA 142 , 2 , 70,142 ,3, 70 :rem 92 
49230 DATA 169,l,133 ,2,32, l64 : rem 146 
492 36 DATA 195,76 , 125,192 ,1 69 , 13 :rem 66 
49242 DATA 205 , 60 ,3,1 69 ,64,237 :rem 209 
49248 DATA 61,3 , 144 ,2 5,173 ,1 :r€m 103 
49254 DATA 208 ,2 01 , 118,144,18,173 :rem 98 
49260 DATA 0,208 , 201,114 ,176,11 :rem 238 
49266 DATA 169,168 ,133,113,169,198 

FH 9 8 6 0 DAT A 0 3 6 , 1 0 2 , 0 2 4 , 0 6 0 , 1 2 6 , 1 2 6 :rem 174 
GG9 866 DATA 102,060,126,126,255,255 49272 DATA 133,114 , 76 , 107 ,202,32 :rem 41 
FJ 9872 DATA 255,160,000,185,000,2 24 49278 DATA 60,201 , 32 , 174,200,32 :rem 245 
GB 9878 DATA 153,000,056,185,000,225 49284 DATA 78,199 , 32 , 53 ,196,206 :rem 24 
6A 9884 DATA 153,000,057,185,000,226 49290 DATA 248,207,208,8 ,32,3 5 :rem 212 
&9890 DATA 153,000,058, 136,208,235 49296 DATA 200 , 169,2,141 ,248,20 7 :rem 53 
GE 9 8 9 6 DAT A 1 6 0 , 0 0 7 , 1 4 1 , 2 4 4 , 0 0 2 , 1 8 5 4930 2 DATA 32,60,201,32,174,200 :rem 233 
GA9902 DATA 122,038,153,008,056, 136 49308 DATA 162,0 , 189,249,7 ,2 01 :rem 210 
GD 9 9 0 8 DAT A 0 1 6 , 2 4 7 , 1 6 0 , 0 1 5 , 1 8 5 , 1 3 0 49314 DATA 250 , 208,40,222 ,170,2 :rem 240 
~9914 DATA 038,153,016,056,136,016 49320 DATA 208,35,169,253,157,52 :rem 56 
GE9920 DATA 247,169 ,056,141,244,002 49326 DATA 3 , 169,252,157 , 55 ,3 :rem 164 
FD 9926 DATA 096, 101, 110, 116, 101, 114 49332 DATA 138,10,168,169,25,153 :rem 55 
FH9932 DATA 064,108,101,118,101,108 49338 DATA 3,208 ,173,27,212,174 :rem 3 
Hl9938 DATA 064,072,081,077,089,073 49344 DATA 60 ,3,224, 15,1 76,4 :rem 103 
FJ 9944 DATA 031,030,026,024,029,027 49350 DATA 201,120,144,242,153,2 :rem 29 
FJ9 950 DATA 051,053,048,060,060,060 49356 DATA 208 ,232,228,20,208,204 :rem 96 
FE 9956 DATA 081,072,081,00 0,000,060 49362 DATA 173,31,208,72,74,144 :rem 4 
FH 9962 DATA 060,060,081,072,081,000 49368 DATA 20,32,211 , 202,169 ,10 :rem 244 
GD9968 DATA 081 ,072,081,000,081,072 4 9 3 7 4 DA.TA 13 3 I 11 3 I 16 9 I 199 I 1 3 3 I 114 
GH9974 DATA 081,000,081,091,096,108 :rem 157 
FJ9980 DATA 108,121,121,121,243 ,2 17 49380 DATA 169 ,0, 133 , 106 ,133,107 :rem 43 
6A9986 DATA 193,243, 182,243,000,000 49386 DATA 76 , 107,202, 104,13,30 :rem 249 
~ 9992 DATA 243,217,193,243,182,243 49392 DATA 208 , 74 ,144,13,206,167 :rem 57 
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APrinter For All Reasons 

Search For The Best High Quality Graphic Printer 

If you have been looklng very long, you have 
probably discovered that there are j ust too 
many c laims and countercla im s i n the printer 
market today. There are printers that have 
some or the features you want. but do not have 
others. Some fea tu res you probably don't care 
about: others are vi tally Important to you . We 
understand . In fact. not long ago. we were In 
the same posi ti on. Deluged by claims and 
counterclaims. Overburdened by rows and 
rows or specifications. we decided to separate 
all the facts - prove or disprove all the claims 
to our own satisfacti on. So we bo!lgh t printers. 
We bough t samples or all major brands and 
tested them. 

Our Objective Was Simple 
We wanted to fin d that printer which had all 
the fea tures you could want and yet be sold 
di rec tl y to you at the lowest price. We wanted 
to give our customers the best printer on the 
market today al a bargain price. 

The Results Are In 
The search Is over. We hae reduced the field to 
a single printer that meets all our goals (and 

.m ore) . The prin ter is the GP·550 from 
5eikosha. a division or Seiko. We ran th is 
printer through our battery or tests and it 
came out sh in ing. This printer can do i t all. 
Standard dra ft pri n t ing up to a respectable 
(and honest) 86 characters per second. and 
with a very readable 9 (horizon ta l) by 8 (ver· 
tlca l) charac ter matrix . At th is rate. you will get 
an average 30 line letter prin ted i n only 28 
seconds. 

"NLQ" Mode 
One or our highest concerns was about print 
quality and readabi lity . The GP·550 has a pri nt 
mode termed Near Letter Quality prin ti ng (NLQ 
mode). This Is where the GP·550 outshines all 
the competition . Hands downl The character 
matrix in NLQ mode is a very dense 9 {horizon· 
ta l) by 16 (vertica l). Thi s equates to 14 .400 ad· 
dressable dots per square inch. Now we're talk· 
Ing quality printing. You can even do graphics 
In the high resolu tion mode. The resu lts are 
the best we·ve ever seen. The only ot her 
printers currenlly avai lable having resolu tion 
t his h igh go for $500 and more w ithout the in· 
terrace or cable needed to hook up to your 
computer. 

Features That Won 't Quit 
With t he GP·550 your computer can now prin t 
40 . 48 , 68 . 80. 9 6. or 136 characters per line. 
You can print in ANY or 18 font styles. You not 
only have the standard Pica. Elite. Condensed 
and Italics. but also true Superscripts and 
Subscri pts. Never again will you have to worry 
about how to print tt 2o or x 2 . This fantastic 
machine will do it automatically. through easy 
software commands right from your keyboard. 
All fonts have true descenders. 

One of the fon ts WC like best is "Proportional " 
because It looks most like typesetti ng. The 
spacing for th in characters like 'T' and " I" are 
given less space which " ti gh tens" the word 
making reading easier and raster. This is only 
one example or the careful planning pu t in to 
the GP·550 . 

Do you sometimes want to em phasize a word? 
It's easy. j ust use bold (double strike) to make 
the words stand ou t. Or. if you wish to be even 
more emphatic. underline the words. Or do 
both. You may also wish to " headline" a title. 
Each basic fon t has a correspondi ng elongated 
(double·wlde) version. You can combine any or 
these modes l o make the va ri ation almost 
end less. Do you wnat to express something 
tha t you can't do with words? Use graphics with 
your text - even on the same line. 

You ca n now do vi rtually any line spaci ng you 
want. You may select 6 , 8 . 7 1h or 12 li nes per 
Inch. PLUS you have variabl e line spacing or 
1.2 lines per inch to in fin ity (no space at all) 
and 97 other software selectable setti ngs i n 
between. You control line spacing on a dot·by· 
dot basis. If you 've ever had a letter or other 
docu ment that was j ust a few lines loo long to 
fit a page. you can see how handy thi s fea tu re 
is. Simply reduce the line spacing slightly and 
... VOILAI The letter now fi ts on one page. 

Forms? Yes! 

Your Letterhead? Of Course/ 


Do you print forms? No problem . This unit will 
do them all. An y form up lo JO inches wide. 
The tractors are adjustable from 4 1h to 10 in· 
ches. Yes. you can also use single sheets. Pla in 
typing paper. your letterhed. short memo 
form s. anything you choose. An y size under 
JO" In width. Mu lti ple copies? Absolulelyl Put 
forms or Individual sheets with ca rbon s (up to 
3 deep), and the last copy will be as readable as 
the fi rs t. Spread sheets wi th many colum ns? o r 
course! Just go to condensed mode printing 
and print a full 136 columns wide. forget ex· 
pensive wide·carriage printers and changing to 
wide carri age paper. You can no do it all on a 
standard 8 1'2" page. 

Consistent Print Quality 
Most printers have a continuous loop ribbon 
cartridge or a si ngle spool ribbon which gives 
n ice dark pri nti ng when new. but quickly starts 
to fade arter a while. To keep the printers' ou t · 
put looki ng consisten tly dark, the ribbons 
m ust be changed more orten t han is healthy 
for the pocketbok. The GP·550 solves th is 
problem completely by using a replaceable. In· 
expensive ink cassette which is separate ly 
replaceable from the act ual ri bbon. It keeps 

~,~ 

~- ­

the ri bbon loaded with ink at all times. You on ly 
replace the ri bbon when it tru ly wears ou t. not 
when it starts to run low on i nk. Just another 
example or the superb engineering applied to 
the GP·550. (When you finally do wear out your 
ri bbon, replacement cost is only $10.95. Ink 
cassette replacement cost is only $5 .95. both 
postpaid.) 

The Best Part 
When shopping for a quali ty prin ter wi th all 
these fea tures. you could expect to pay around 
$500 or more. Not any morel We have done 
our homework. You don·t have to worry about 
interfaces or cables. Everything is inc luded. 
You need absolu te ly noth ing else to start prin· 
ling - j ust add paper. 

No Risk Offer 
We give you a 15 -day satisfaction guaran tee. If 
you are not complete ly sa tisfied for any reason 
we wi ll refund the full purchase price. A l ·year 
warranty Is included with your printer. 

The Bottom Dollar 
GP-55011 Standard Parallel (No Cable} ..... ...... . $24 9 .95 


GP·5 50CD Commodore (Direct Co1111ect) ....•... .. $259 .9 5 

GP-5 501\T Atari (Direct Connecl) .....•.. ..... ......... $259.95 


GP·5SOAP Apple II or lie (Direct Connect } .... .... . $299.95 


GP·5SOPC IBM PC lit Compatab les (No cable) .•.$ 259.95 

GP·SSOTI Tl 99 I 4A (Direct Connect) ..... ..•.•....• $299.95 


""Prices lit Auailability Subject lo Change. CAW"" 

.Shi pping is $8.00 - UPS withi n the continen· 
tal USA. If you are in a hurry. UPS Blue (second 
day air) is $ 18.00. Canada, Alaska, Mexico are 
$25.00 (air). Other foreign is $60 .00 (air). 
Ca liforn ia residents add 6% tax . These are 
cash prices - VISA and MC add 3% to tota l. We 
ship the nex t business day on money orders. 
cashiers' checks. and charge cards. A l 4·day 
c learing period is required for checks. 

TO ORDER CALL TOLL FREE 

1-(800) 962-5800 USA 


OR 1·(800) 962-3800 CALIF. 


or send payment to: 


APROPOS TECHNOLOGY 
107 1-A Avenida Acaso 
Camarillo, CA 93010 

Technical Info : 1-(805) 482-3604 

© 1984 APROPOS TECHNOLOGY 



49398 DATA 2 ,1 74 ,16 7,2 , 224 , 255 :re m 217 : rem 151 
49404 DATA 208,3,76,217,1 9 2,1 60 :rem 2 49800 DATA 144,242,104,133,252 , 96 :rem 96 
4941121 DATA 0,74,72 , 144 , 26,1 85 : rem 155 49806 DATA 169 , 4 ,141,60,3,169 :rem 164 
49416 DATA 249,7,201 , 250,240,19 :rem 254 49812 DATA 64 ,1 41,61 ,3, 169,147 :rem 212 
49422 DATA 32,50,193,169,20,153 :rem 253 49818 DATA 32,210 , 255 , 160,255,169:rem 107 
49428 DATA 170 , 2 , 169 , 250 ,1 53,52 :rem 2 49824 DATA 14 , 153 ,2 55 , 215 , 153 ,2 54 : rem 11213 
49434 DATA 3,153,55 , 3 ,1 53 , 249 :rem 1 59 49830 DATA 216 ,1 53 , 253 , 217,153 , 252 
49440 DATA 7,1 04 , 200,196, 20 , 208 :rem 245 :rem 150 
49446 DATA 220 , 17 3,141,2,208 , 251 :rem 42 49836 DATA 218,136 , 208,241 , 169 , 1 : rem 59 
49452 DATA 32,68 , 193 ,76, 27 ,1 92 :rem 224 49842 DATA 141,33 ,2 08 , 162 ,2 4 , 16 9 :rem 54 
49458 DATA 173 , 168 , 2 ,24 , 105,10 :rem 205 4 9848 DATA 0 , 157,0 , 212 ,202,16 : r em 148 
49464 DATA 141 ,168,2 ,1 73,169 , 2 :rem 213 49854 DATA 250 ,1 69 , 129 , 141,18,212:rem 107 
49470 DATA 105 , 0 , 141,169 , 2 , 96 : rem 155 49860 DATA 169 , 200 , 141 , 15 , 212,169:rem 100 
494 76 DATA 1 73 , 168 ,2,1 33,253,173 : rem 60 49866 DATA 15 ,1 41 , 24 , 212 ,1 60 , 4 :rem 201 
49482 DATA 169,2 ,13 3 , 254,1~9,130 :rem 57 49 872 DATA 162 , 21 , 24 , 32 , 240,255 : rem 253 
49488 DATA 141 ,2 49 ,2 07 , 32 ,1 20 ,1 93 : rem 106 49878 DATA 160 , 198 , 169 ,1 52 ,3 2 ,30 :rem 67 
49494 DATA 173 ,1 67 , 2,133 ,2 53 ,1 69 :rem 64 49884 DATA 171 , 160 , 20 ,162,21,24 :rem 251 
49500 DATA 0,133,254 , 169,147,1 41 : rem 44 49890 DATA 32 , 240 , 255 ,160, 198 , 169 : rem 116 
49506 DATA 249 ,207,32,120,1 93 ,1 65 : re m 103 49896 DATA 160 , 32 , 30 , 171 ,160,12 :re m 252 
49512 DATA 106 ,133,253,1 65 , 10 7,1 33 49902 DATA 162 , 23 ,2 4 , 32 ,240,255 : rem 249 

: rem 142 49908 DATA 160 , 199 , 169 , 70 ,32,30 : rem 13 
49518 DATA 254,169,2 18 ,141, 249 , 207 499 1 4 DATA 171,169 , 129,141,26,208 : rem 110 

: rem 165 49920 DATA 169,127 , 141,13,220,169 : rem 102 
49524 DATA 32 , 120 , 193 , 96 ,1 60 , 9 :rem 210 49926 DATA 0,141 , 40 , 208 , 141,41 : rem 195 
49530 DATA 169 , 0,141 , 32 , 203 , 165 :rem 247 49932 DATA 208,141 , 42,208 , 141 , 45 :re m 48 
49536 DATA 2 5 3 I 21 7 I 174 I 19 3 I 16 5 I 2 54 49938 DATA 208 , 141 , 44 , 20 8 , 141, 43 :rem 54 

: rem 165 49944 DATA 208 , 169,11 , 141 , 46 , 208 :rem 58 
49542 DATA 249 ,1 75 ,1 93 , 144 , 20 ,1 65 :re m 110 49950 DATA 169 , 251 , 141 , 255 , 7,141 :rem 56 
49548 DATA 253 , 56,249 ,17 4 , 193,133 : rem 120 49956 DATA 254 , 7 , 141 , 253 ,7, 141 : rem 214 
49554 DATA 2 53 ,1 65 ,2 54 , 249 ,1 75 ,1 93 49962 DATA 252 , 7,169 ,33,1 41 , 4 :rem 164 

: r e m 171 49968 DATA 212 , 169 , 208 ,133,1 06 ,16 9 
49560 DATA 133,254 , 238 , 32,203, 208 : rem 97 : rem 167 
49566 
49572 
49578 
49584 
49590 
49596 
49602 
49608 
49614 
49620 

49626 
49632 
49638 
49644 
49650 
49656 
49662 
49668 
49674 
49680 
49686 
49692 
49698 

DATA 224 , 173 ,3 2 ,203,32 , 185 :re m 52 
DATA 193 ,169,0,1 41 , 32,203 :rem 254 
DATA 13 6 ,13 6 , 16 , 20 9 , 96 , 1 :rem 221 
DATA 0,10,0, 100,0 , 232 : rem 29 
DATA 3 , 16 ,39,238 , 249 , 207 :rem 220 
DATA 174 , 249 , 207 , 9 , 48 ,1 57 : rem 29 
DATA 208 , 6 , 96 , 160,0,169 : rem 161 
DATA 0 , 13 3 , 251 ,1 69 , 64 ,1 33 :rem 1 
DATA 252 , 162,40,1 69 ,32,1 45 :rem 51 
DATA 251,200,208 , 249,230 , 252 

:re m 140 
DATA 202 , 208,244,96 , 160 , 0 :re m 255 
DATA 169 , 0,133 , 251 ,1 69 , 64 :rem 7 
DATA 133,252,169,0,1 45 , 251 : rem 54 
DATA 32 , 121,194,200,192,16 : rem 45 
DATA 208,246,169 , 0 , 133 , 251 : rem 51 
DATA 169,86,133,252 ,1 45 , 25l :rem 11 6 
DATA 32,121 ,1 94 , 200 , 192 , 27 : rem 4 7 
DATA 208 ,2 46 ,1 69 , 0 , 145 , 25 1 :rem 63 
DATA 32 , 121,194 ,2 00 , 208 ,66 : rem 51 
DATA 230 ,252,232, 224 , 2 , 208 :rem 42 
DATA 59 ,169,1,1 41 ,2, 68 :rem 12 4 
DATA 169,2 , 141 , 3 , 68 ,1 69 : rem 1 73 
DATA 3,141 , 2 , 70,1 69 , 4 : rem 64 

49974 
49980 
49986 
49992 
49998 
50004 
50010 
5001 6 
500 22 
50028 
50034 
50040 
50046 
50052 
50058 
50064 
50070 
50076 
50082 
50088 
50094 
501 00 
50106 
50112 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

7 , 133 ,1 07 ,169,0,133 :rem 212 
108 , 169,16 ,1 41,5 ,212 :rem 4 
169,240,141,6 ,21 2 ,169 :re m 65 
15 ,1 41,24 , 212 ,162,2 :rem 201 
169,253,157,52 , 3,169 :rem 30 
252,157 , 55 ,3,202 , 16 : rem 189 
243,169 , 0,141 ,1 8 ,208 : rem 238 
173 ,1 7 , 208,41 ,12 7 ,1 41 : rem 36 
17 , 208 ,1 60 , 7 ,169,0 :rem 143 
153 , 0 , 57 , 136 ,16,250 :rem 194 
160,47 ,1 85 ,1 04 ,198 , 153 :rem 98 
0 , 56 , 136 , 16 , 247 ,1 69 :re m 200 
2 , 141,35,208, 169 , 0 :rem 143 
141,34, 208 ,1 33 ,2,169 242:rem 
200 , 141 ,1 67 ,2,169 ,0 :rem 192 
141 , 168 ,2,141,169,2 : rem 196 
96 ,1 20 ,169,1 23,141,20 :rem 34 
3 , 169 , 199 ,1 41 ,21,3 :rem 154 
88 , 96 ,1 73,60 , 3,141 :rem 158 
201 , 195,173 , 61 ,3 , 141 :rem 24 8 
202,195,169,0, 1 41 , 204 :rem 39 
195 , 169,4 ,141 ,20 5 , 195 :re m 43 
162 , 19,169,0 ,141,63 : rem 196 
3 , 173 , 17,208 ,1 6 , 251 :rem 190 

49704 DATA 141 ,3,70,169,32,1 41 : rem 201 5en 18 DATA 160 , 39,185 ,0,0,153 : rem 143 
49710 D.l\.TA 0,68,141,1,68,141 :rem 100 501 24 DATA 0 , 0 , 136 , 16 ,247 ,173 : rem 13 9 
49716 DATA 0,70 , 141 , 0,66,141 :rem 96 50130 DATA 204,195,24 ,1 05,40 ,141 :rem 26 
49722 DATA 1 , 66,141 ,2, 66 , 141 :rem 101 50136 DATA 204,195 , 173,205 , 195,105 
49728 DATA 1,70,141,3,66,160 :re m 104 :re m 145 
49734 DATA 16,169,5,153,0,86 : rem 116 50142 DATA 0 , 141 , 205 ,1 95 , 238,202 :rem 31 
49740 DATA 200,192,22,208,248 , 96 :re m 55 50148 DATA 195,238 , 202 ,195,202,208 
49746 DATA 173, 27 ,212,201, 85 , 144 :rem 54 :rem 149 
49752 DATA 173,201,160,176,14 ,1 65:rem 101 5015 4 DATA 219 ,96 ,206,62,3,16 :rem 154 
49758 DATA 252,201,72,144,163,56 : rem 58 50160 DATA 50,238 , 60 ,3, 208 , 3 :rem 90 
49764 DATA 233,2,133 , 252,76, 6 :rem 161 50166 DATA 238 , 61 , 3 , 169 , 7 , 141 : rem 156 
49770 DATA 194,165,252,201,96,1 76 :rem 116 50172 DATA 62 , 3 , 32 ,1 64 ,1 95 , 76 : rem 1 56 
4977 6 DATA 149,24 ,105,2,133, 252 :rem 3 50178 DATA 35 , 196 , 238 , 62 , 3,173 :rem 214 
49782 DATA 76,6,194,165,252,72 :rem 227 50184 DATA 62,3 , 201,8 , 208 , 21 :rem 91 
49788 DATA 169,0 ,1 45 ,25 1 , 230,252 : rem 58 50190 DATA 206,60 ,3,173,60,3 :rem 90 
49794 DATA 230,252 ,165 , 252 ,201,136 50196 DATA 201,255,208, 3,206,61 :rem 246 
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50202 DATA 3,1 69 ,0,141,62,3 :rem 35 50628 DATA 66 , 4,80 , 36 ,1 0 , 24 :rem 51 
50208 DATA 32,1 64 ,195,32, 46 , 196 :rem 3 50634 DATA 36, 24 , 20 , 24 , 40 , 3 : rem 38 
50214 DATA 96,133,38,134,39,132 :rem 253 50640 DATA 189 , 192 , 0 ,1 95 , 0,1 : rem 99 
50220 DATA 40,96,165,38,166,39 :rem 210 50646 DATA 0 , 128 , 2,0 , 64 ,2 :rem 196 
50226 DATA 164,40,96,174,0,208 :rem 201 50652 DATA 0,64,5,0,160 , 0 : rem 190 
50232 DATA 172,1,208,169,0,133 : rem 190 50658 DATA 0 , 0 , 0,0,0,255 : rem 138 
50238 DATA 251,173,0,220,74,176 :rem 248 50664 DATA 0 , 0 , 0 ,0,0,0 :rem 27 
5024 4 DATA 5 , 192 , 47 ,144,1, 136 :rem 149 50670 DATA 0 , 0 , 0 , 15 , 128 , 0 : rem 185 
50250 DATA 74,176,5,192,175,17 6 :rem 7 50676 DATA 31 ,1 92 ,0,31, 192 , 0 :rem 94 
50256 DATA 1,200,74,176,21,72 :rem 144 50682 DATA 31,224,0,15,240,0 :rem 83 
50262 DATA 169,255,141,248,7,104 :rem 49 50688 DATA 3 , 224,96 ,3, 224 , 127 :rem 160 
50268 DATA 22 4 ,10 7 , 208 ,9,3 2 ,3 9 :rem 207 50694 DATA 3,255 , 195,3 , 255 , 252 :rem 212 
50274 DATA 196,32,4,196,76,106 :rem 213 50700 DATA 3 , 224 , 0,3 , 224 , 0 : rem 232 
50280 DATA 196,202,74,176,21,72 :rem 254 50706 DATA 3 , 224 , 0,59 , 255 , 156 :rem 153 
50286 DATA 169,254,141,248,7,104 :rem 54 50712 DATA 67 , 255 , 130,131,255 , 129 : rem 95 
50292 DATA 224,205,208,9,32,39 :rem 203 50718 DATA 71 ,24,226,56,23 1 ,28 :rem 206 
50298 DATA 196,32,236,195,76,130 :rem 62 50724 DATA 0,0,0,184,0,0 :rem 133 
50304 DATA 196,232,74,176,5, 169 :rem 7 50730 DATA 0 , 0 , 0 , 0 , 0 , 0 :rem 21 
50310 
50316 
5032 2 

DATA 
DATA 
DATA 

1,141,128,3,142,0 :rem 7 5 
208,140,1,208,96,160 :rem 245 
255, 185 ,23 1 ,1 96 , 153,127 

: rem 149 

50736 
50742 
50748 
50754 

DATA 
DATA 
DATA 
DATA 

0 , 0 , 1 , 240,0 , 3 
248,0 , 3 , 248,0 , 7 
248,0 , 15 , 240,6 , 7 
192 , 254 , 7 , 192 , 195 , 255 

: rem 133 
: rem 254 
:rem 53 
:rem 64 

50328 DATA 62,185,104,197,1 53 , 0 :rem 253 50760 DATA 192,63 , 255 , 192,0,7 ~rem 156 
50334 DATA 63,136,208,241,169,255:rem 101 50766 DATA 192 , 0 , 7,192 , 0 , 7 :rem 4 
50340 DATA 141,21,208,169,2,141 :rem 237 50772 DATA 192,57,255 , 220 , 65 , 255 : rem 58 
50346 DATA 39,208,169,254,141,248:rem 109 50778 DATA 194 , 129 , 255 , 193 , 71 ,24 : rem 66 
50352 DATA 7,169,118,141,1, 208 :rem 199 50784 DATA 226 , 56 , 231,28 ,0, 0 :rem 99 
5e'358 DATA 169,138,141,0,208,173 :rem 50 50790 DATA 0,184 , 85 ,1 05 , 105 , 85 : rem 206 
50364 DATA 22,208,41,247,141,22 :rem 242 50796 DATA 85 , 105 ,1 05,85,5,22 : rem 160 
50370 DATA 208,169,4,141,62,3 :rem 148 50802 DATA 22,7,15 , 63 ,62, 59 :rem 53 

50376 
50382 
50388 
50394 
50400 

DATA 
DATA 
DATA 
DATA 
DATA 

169,0, 141 , 63,3 , 169 
20,141,3,208,141, 5 
208,141,7,208,169,80 
141,2,208,169,160,1 41 
4,208,169,240,141, 6 

:rem 157 
:rem 136 

:rem 7 
:rem 42 

:rem 19 1 

50808 
50814 
50820 
50826 

DATA 
DATA 
DATA 
DATA 

80,148 , 148 , 208 , 240,252:rem 102 
188 , 236 ,15,15,1 5,63 :rem 207 
63,63 , 255 , 255 , 240 , 240 :rem 43 
240 , 252 , 252 , 252,255,255 

:rem 148 

50406 DATA 208 ,96,1 44 ,0,2, 64 :rem 99 50832 DATA 25 5 , 255 , 255 , 255 , 255 , 255 
50412 DATA 0,16,184,0,38,20 :rem 35 : rem 160 
50418 DATA 0 , 0 , 41 , 16 , 36 , 4 :rem 193 50838 DATA 255 , 255 , 144 , 83 , 67 , 79 :rem 23 
50424 DATA 68,80 , 2 , 130 , 36 , 1 :rem 43 50844 DATA 82 , 69 , 58 , 0 , 144,77 : rem 120 
50430 DATA 64 ,1 68 , 0 , 176 , 0,l :rem 42 50850 D.l\TA 65,71 ,7 3 , 67 , 58 , 0 : rem 63 
50436 DATA 52,64,0,240,16,95 :rem 100 50856 DATA 158,89,79,85,32, 83 : rem 186 
50442 DATA 104,208 ,1 96 ,0, 128,73 :rem 249 50862 DATA 65 ,86,69 ,68,3 2 , 84 : rem 130 
50448 DATA 128,0,166,34,160,141 :rem 247 50868 DATA 72 , 69 , 32,80,82 , 73 :rem 122 
50454 DATA 72,32,1,34,74,0 :rem 249 50874 DATA 78 , 67 , 69 , 83 , 83 , 32 :rem 132 
50460 DATA 202, 41 , 0 , 0 ,1 60 , 0 : rem 21 50880 DATA 33,0 , 28 , 66 , 79 , 78 :rem 70 
5~466 DATA 0,2,0,0,18,0 :rem 86 50886 DATA 85 , 83,17,17 ,1 57 , 157 : rem 227 
50472 DATA 0,0,0,0,0,0 :rem 24 50892 DATA 157 , 157 ,1 57,83,67,79 :rem 29 
50478 DATA 0,0,0,0,0,0 :rem 30 50898 DATA 82 , 69 , 17 ,17, 157 , 157 :rem 231 
50484 DATA 0,0,0,0,0,0 :rem 27 50904 DATA 157 , 157 , 72 ,7 3 , 84 , 32 : rem 214 
50490 DATA 0 , 0,0 , 0,0 , 0 :rem 24 50910 DATA 65 ,78, 89 , 32,75,69 :rem 128 
50496 DATA 0,0,0,2,34,0 : rem 87 50916 DATA 89 , 0 , 28 , 78,85,77 :rem 80 
50502 DATA 5,85,64,0,136,128 :rem 99 50922 DATA 66,69,82,32,79,70 :rem 121 
50508 DATA 0,0,0,0,0,0 :rem 24 50928 DATA 32,66,73,82,68,83 :rem 124 
50514 DATA 0 , 0,0 , 0,0 , 0 : rem 21 509 34 DATA 32 , 40,49,45 , 51 , 41 : rem 101 
50520 DATA 0,0,0,0,0,0 : rem 18 50940 DATA 32,79,82,32,81,32 : rem Hl6 
50526 DATA 0 , 0 , 0,0 , 0 , 0 : rem 24 50946 DATA 84 , 79 ,32,81,85,73 :rem 127 
50532 DATA 0 ,0, 0 , 0 , 0,0 : rem 21 50952 DATA 84 , 0 , 158 , 80 ,7 9 , 79 : rem 125 
50538 DATA 0,0,0,0,0,60 : rem 81 50958 DATA 82 , 32 , 80 ,82,73, 78 : rem 1 23 
50544 DATA 0,0,66,0,0,66 :rem 144 50964 DATA 67,69,83,83,32,66 :rem 12 9 
50550 DATA 0,0,90,0,3,195 :rem 192 50970 DATA 76,7 9 , 78 ,68,69 ,7 6 : rem 14 5 
50556 DATA 192 , 12 , 66 , 48 , 16 , 66 : rem 16 5 50976 DATA 76 , 0 ,7,12,1 20 ,7 :rem 2 
50562 
50568 
50574 

DATA 
DA'I'A 
DATA 

8, 32, 66 , 4 , 73 , 165 
146,146 , 36 , 73 , 164 , 24 
37,168,189,2 1 , 168,195 

:rem 59 
: rem 8 

: rem 71 

50982 
50988 
50994 

DATA 
DATA 
DATA 

233 , 120,8 ,97, 240,7 
233 , 240 ,7, 12 , 240,7 
12 , 120 , 7,233 , 120 , 8 

: rem 
: rem 
: rem 

158 
153 
145 

50580 DATA 21, 81,0 , 138 ,2, 0 :rem 242 51000 DATA 97,120,10,143,120,7 :rem 178 
50586 DATA 64,2 , 0,64 ,5,0 :rem 15 3 51006 DATA 233, 120 ,8,97, 120,7 : rem 143 
50592 DATA 160,0,0,0,0,0 :rem 130 51012 DATA 12 , 240,28 , 66 , 79,78 :rem 157 
50598 DATA 0 , 255 , 0,0 ,0, 0 :rem 141 51018 DATA 85 , 83 , 58 , 0 , 162 ,3 : rem 54 
50604 DATA 0,0,0,60,0,0 :rem 75 51024 DATA 160,255,136,208,253,202 
50610 DATA 66,0,128,66,1,126 :rem 95 :rem 135 
50616 DATA 90,126,33,195,132,192 :rem 49 51030 DATA 208,248,165,108,208,30 :rem 89 
50622 DATA 66 ,3,32, 66 , 4 ,32 :rem 254 51036 DATA 198,109,208,26,169,20 :rem 53 
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51042 DATA 133,109,198,106,165,106 51468 DATA 169,0,157,192,2,157 :rem 214 
:rerr. 143 51474 DATA 80 ,3,3 2 , 45,201 ,24 :rem 93 

51048 DATA 201,255,208,14,198,107 :rem 96 51480 DATA 105,255,141,255,2,173 :rem 41 
51054 DATA 16,10,169,1,133,108 :rem 190 51486 DATA 21 ,208,45,255,2,141 :rem 200 

51492 DATA 21,208,232,232,228,21 :rem 3751060 DATA 169,0,133,106,133,107 :rem 31 
51498 DATA 208 ,13 2 ,96,13 8 ,7 4 ,16 8 :rem 7051066 DATA 96,169,1,141,25,208 :rem 207 
51504 DATA 169,16,192,0,208,1 :rem 14751072 DATA 173,18,208,201,204,144 :rem 85 
51510 DATA 96,10 ,136,76, 50 , 201 :rem 19351078 DATA 36,173,22,208,41,248 :rem 0 
515 16 DATA 173,129,3,208,77,173 :rem 551084 DATA 9,0,141,22,208,173 :rem 144 
51522 DATA 128,3,208,1,96,169 :rem 15751090 DATA 24,208,41,240,9,5 :rem 94 
51528 DATA 1,141,129,3,173,21 :rem 14351096 DATA 141,24,208,173,22,208 :rem 42 
51534 DATA 208,9,128,141,21,208 :rem 24951102 DATA 41 ,23 9,141 ,22, 208 , 169 :rem 38 
51540 DATA 169,129,141,4,212,169 :rem 4851108 DATA 0,141,18,208,76,205 :rem 194 
51546 DATA 0 ,141,16,208, 169,85 :rem 20751114 DATA 199,173,22,208,41,240 :rem 41 
51552 DATA 141,131,3,173,1,208 :rem 18851120 DATA 13,62,3,141,22,208 :rem 130 
51558 DATA 141,15,208,173,248,7 :rem 451126 DATA 169,205,141,18,208,173 :rem 96 
51564 DATA 201,255,208,15,169,1 :rem 25151132 DATA 24,208,41,240,9,14 :rem 139 
51570 DATA 141,130,3,173,0,208 :rem 18651138 DATA 141,24,208,173,22,208 :rem 39 
51576 DATA 56 , 233,19,141,14,208 :rem 051144 DATA 9,16,141,22,208,173 :rem 196 
51582 DATA 96 , l69,0 ,141,130,3 :rem 15151150 DATA 13,220,41,1,240,76 :rem 131 
51588 DATA 173,0,208,24,105,19 :rem 20451156 DATA 206,133,3,208,68,169 :rem 2 
51594 DATA 141,14,208,96,173,130 :rem 4951162 DATA 5 ,141,133,3,173, 132 :rem 187 
51600 DATA 3,208,26,238,14,208 :rem 19551168 DATA 3,208,30,169,1,141 :rem 146 
51606 DATA 173,14,208,201,255,208 :rem 9151174 DATA 132,3,173,52,3,141 :rem 140 
51612 DATA 19,173,16,208,9,128 :rem 20751180 DATA 249,7,173,53,3,141 :rem 151 
51618 DATA 141,16,208,169,0,141 :rem 24851186 DATA 250,7,173,54,3,141 :rem 150 
51624 DATA 14,208,76,176,201,206 :rem 4551192 DATA 251,7,169,129,141,11 :rem 251 
51630 DATA 14,208,206,131,3,173 :rem 23951198 DATA 212,208,28,173,55,3 :rem 207 
51636 DATA 131,3,141,1,212,208 :rem 18551204 DATA 141,249,7,173,56,3 :rem 151 
51642 DATA 21,173,21,208,41,127 :rem 24251210 DATA 141,250,7,173,57,3 :rem 141 
51648 DATA 141,21,208,169,0,141 :rem 24751216 DATA 141,251,7,169,128,141 :rem 43 
51654 DATA 129,3,141,128,3,169 :rem 20651222 DATA ll,212,169,0,141,132 :rem 229 
51660 DATA 128,141,4,212,96,169 :rem 151228 DATA 3,76,49,234,76,188 :rem 172 
51666 DATA 0,141,13,212,141,12 :rem 18251234 DATA 254,162,0,138,74,168 :rem 255 
51672 DATA 212,141,8,212,160,0 :rem 18651240 DATA 185,249,7,201,250,240 :rem 38 
51678 DATA 185,34,199,141,1,212 :rem 551246 DATA 117,173,27,212,201,75 :rem 41 
51684 DATA 185,35,199,141,0,212 :rem 251252 DATA 144,43,201,105 , 176,6 : rem 242 
51690 DATA 190 , 36,199 ,169,255,133 :rem 11651258 DATA 222,2,208,76,152,200 :rem 244 
51696 DATA 41,198,41 , 208 , 252,202 :rem 5251264 DATA 201,150,176,13,189,2 :rem 247 
51702 DATA 208,245,200,200,200,19251270 DATA 208,201,200,240,77,254 :rem 83 

51276 DATA 2,208,76,152,200,201 :rem 241 :rem 124 
51708 DATA 36,144,223,169,32,141 :rem 4751282 DATA 190,176,6,222,3,208 :rem 201 
51714 DATA 4,212,169,114,141,1351288 DATA 76,152,200,254,3,208 :rem 253 :rem 241 
51720 DATA 212,169,17,141,12,212 :rem 3251 294 DATA 76,152,200,189,2,208 :rem 0 
51726 DATA 141,8,212,96,120,169 :rem 051300 DATA 205,0 ,208,2 40,28 ,1 44 :rem 233 
51732 DATA 49,141,20,3,169,234 :rem 20151306 DATA ll,222,2,208,169,l :rem 138 

51312 DATA 157,176,2,76,133,200 :rem 245 51738 DATA 141,21,3,169,0,141 :rem 144 
51318 DATA 189,2,208,201,255,240 :rem 43 51744 DATA 26,208,169,255,141,13 :rem 51 
51324 DATA 27 ,2 54 ,2, 208 ,1 69 , 0 :rem 149 51750 DATA 220,169 ,0,141, 21,208 :rem 239 
51330 DATA 157,176,2,189,3,208 :rem 206 51756 DATA 88,96 ,32,91, 255,162 :rem 225 
51336 DATA 205,1,208,240,18,144 :rem 242 51762 DATA 10,160,3,24,32,240 :rem 135 
51342 DATA 6,222,3,208,76,152 :rem 147 51768 DATA 255,169,230,160,198,32:rem 112 
51348 DATA 200,254,3,208,173,27 :rem 249 51774 DATA 30,171,169,1,141,33 :rem 199 
51354 DATA 212,201,2,176,5,169 :rem 197 51780 DATA 208,165,203,201,62,208 : rem 91 
51360 DATA 1,157,80,3,232,232 :rem 140 51786 DATA 1,0,201 ,56, 208 , 4 :rem 46 
51366 DATA 228 ,2 1 ,240 , 3,76 , 37 :rem 154 51792 DATA 162,1 , 208,14,201 , 59 : rem 200 
51372 DATA 200,96,162,0,189,192 :rem 0 51798 DATA 208,4,162,2 ,208,6 :rem 109 
51378 DATA 2,208,68,189,80,3 :rem 117 51804 DATA 201 ,8,208,229,1 62 ,3 :rem 198 
51384 DATA 208,3,76,38,201,189 :rem 213 51810 DATA 134,20,138,10,133,21 :rem 230 
51390 DATA 176,2,157,224,2,240 :rem 197 51816 DATA 76 ,3,192,169,0, 141 :rem 157 
51396 DATA 12,189,2,208,56,233 :rem 210 51822 DATA 24,212,32 ,1 8 , 202 , 173 :rem 240 
51402 DATA 20,157,8,208,76,218 :rem 203 51828 DATA 24 , 208,41,240 , 9,5 : rem 103 
51408 DATA 200,189,2,208,24,105 :rem 244 51834 DATA 141,24,208 , 169,147 , 32 :rem 50 
51414 DATA 20,157,8,208,32,45 :rem 148 51840 DATA 210,255,162 ,1 0 , 160 , 8 :rem 240 
51420 DATA 201,141,255,2,173,21 :rem 231 51846 DATA 24 , 32,240 ,2 55 ,1 65 , 113 :rem 44 
51426 DATA 208,13,255,2,141,21 :rem 189 51852 DATA 164 ,1 14,32 ,30,171, 165 :rem 41 
51432 DATA 208,189,3,208,157,9 :rem 212 51858 DATA 106,133,253,165,107,133
51438 DATA 208 ,169,1,157,192,2 :rem 209 :rem 148
51444 DATA 169,56,157,240,2,189 :rem 10 51864 DATA 254,169,19,141,249,207:rem 113 
51450 DATA 224,2,240,6,222,8 :rem 89 51870 DATA 32,120,193,162,18,160 :rem 41 
51456 DATA 208,76,7,201,254,8 :rem 159 51876 DATA 12 , 24 ,32,240,255,169 :rem 1 
51462 DATA 208,222,240,2,208,26 :rem 242 51882 DATA 194,160 ,198,32 , 30,171 :rem 54 
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51888 DATA 169 , ~ , 141 , 33, 208 ,1 65 :rem 6 

51894 DATA 106 , 24 ,109, 168 , 2 ,1 33 :rem 0 

51900 DATA 253,165 ,107, 109 ,169,2 :rem 47 

51906 DATA 133,2 54,169, 99 ,141,2 49 :rem 11 6 

51912 DATA 207,32,120,193,36,203 :rem 3 6 

51918 DATA 112 ,2 52 ,7 6,46 ,20 2 ,1 69 : rem 54 

5192 4 DATA 8 , 141 , 3 , 212, 169 , 20 : r e m 147 

51930 DATA 141 , 5 , 212 , 169 , 240 ,1 41 :rem 36 

51936 DATA 6 ,2 12,169 , 9 , 141 ,1 5 :rem 15 8 

51942 DATA 212, 169,19,141,4,212 :rem 249 

51948 DATA 160 ,255,140,1,212,1 52 :rem 39 

51 954 DATA 160 , 3 ,202,208 , 253 , 136 : rem 42 

51960 DATA 208,250 , 168 , 140 ,39, 208 :rem 102 

5196 6 DATA 136 , 208 ,237, 140,4,212,96 


: rem 202 


Program 3: Rescue Of Blondell, VIC 
Version 
Version by Kevin Myky1yn. Editorial Programmer 
Please refer to " COMPUTE!'s Guide To Typing In 
Programs" before entering this list ing. 

10 	 PRINT"{CLR) (4 DOWN)(RVS)(2 SPACES )RES C 

UE OF BLONDELL{2 SP ACES) ": PRINT" 

(2 DOWN)(2 SPACE S) [BLK)[RVS} ENTERING 

[ SPACE)ML DATA " :re m 161 


20 FOR I=4109 TO 5812 :rem 16 

30 READ A:POKE I , A:CK=CK+A : NEXT :rem 87 

40 IF CK<>l76773 TH EN PRINT "{3 DOWN}(BLU) 


(RVS) ERROR DETECTED IN DATA STATEMENTS 

":STOP : rem 163 


50 SYS 4109 : rem 50 

4109 DATA 32 , 12,19 ,32, 58 , 18 :rem 49 

4115 DATA 32, 127 ,16,32, 150, 18 :rem 139 

4121 DATA 32,68,19 ,32,2 22 ,20 : rem 88 

4127 DATA 32, 181 , 16 ,3 2 , 11 7,19 : rem 146 

4133 DATA 32,3,1 9 ,32, 117 , 19 : re m 43 

4139 DATA 32,19 ,20,32, 128 , 21 :re m 91 

41 45 DATA 173,141 , 2 ,20 8 , 251 , 165 :rem 245 

4151 DATA 4,240,229,165,2,201 : rem 137 

4157 DATA 10 , 208 , 223,165 , 0 ,201 :rem 184 

4163 DATA 229,208,217,3 2 , 170 , 16 : rem 249 

4169 DATA 160 , 21,185 , 12,22 , 153 : r em 194 

4175 DATA 1 32,30,136, 16 ,2 4 7,1 65 : rem 250 

418 1 DATA 65 , 24,101 , 63 , 133 , 65 :rem 146 

4187 DATA 165 , 66 , 101 , 64 , 1 33,66 :rem 209 

4193 DATA 32,68 , 19,1 60,10,185 :rem 154 

4199 DATA 56 , 22 , 153 , 181 , 30 , 136 :re m 204 

4205 DATA 16 , 247 , 32 ,128 , 21 , 165 :rem 196 

4211 DATA 203,201,11,240, 149,2 01 : rem 1 5 

4217 DATA 28,208 , 246 ,7 6,34 ,25 3 :rem 210 

4223 DATA 169, 1 47 ,32,2 10 , 255 ,3 2 : rem 246 

4229 DATA 68 , 19 , 160 , 18 , 185 , 67 :rem 170 

4235 DATA 22 ,15 3 ,222,30, 136 ,16 :re m 187 

4241 DATA 247 ,3 2 ,249,2 53 ,164,2 03 : rem 44 

4247 DATA 185,94,236 , 201 , 4 9, 144 :rem 6 

4253 DATA 247,201,58 , 176 , 243 , 56 : rem 3 

4259 DATA 233,48,10,141,72,3 : rem 97 

4265 DATA 96 ,1 69 ,32,1 60 , 0 , 1 53 :rem 155 

4271 DATA 0,30,136,208,2 50 ,96 : rem 145 

4277 DATA 166,1,164 ,2, 32 , 51 : rem 48 

4283 DATA 17, 32 , 95 , 17, 169 , 0 : rem 58 

4289 DATA 141 , 19 , 14 5, 173 , 17 ,1 45 : rem 4 

4295 DATA 74,74,74,176, 5 , 192 : rem 122 

4301 DATA 2 , 144 ,1,136,7 4 ,7 2 :rem 40 

4307 DATA 176,1 9 ,200,1 92 , 19 , 208 : rem 254 

4313 DATA 14 , 136 , 165 , 3 , 208 , 9 : rem 98 

43 19 DATA 169 ,1,1 33 ,3, 169 ,3 6 : rem 107 

4325 DATA 141 ,1 54 ,31,1 04 , 74 ,72 :rem 193 

4331 DATA 176,15,169,33,133,109 :rem 252 

4337 DATA 224,7,176,6,32,245 :rem 106 


4343 

4349 

4355 

4361 

436 7 

4373 

4379 

4385 

4 391 

4397 

4403 

4409 

4415 

4421 

4427 

4433 

4439 

4445 

4451 

4457 

4463 

4469 

4475 

4481 

4487 

4493 

4499 

4505 

4511 

4517 

4523 

4529 

4535 

4541 

4547 


4553 

4559 

4565 

4 571 

4577 

4 583 

4589 

4595 

4601 

4607 

4613 

4619 

4625 

4631 

4637 

4643 

4649 

46 55 

4661 

4667 

4673 

4679 

4685 

4691 

4697 

4703 

4709 

4715 

4721 

4727 

4733 

4739 

4745 

4 751 

4 757 

476 3 

4769 


DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
OATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DAT!\ 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

17, 76 , 252 , 16 , 202 , 104 : rem 1 94 

74,176 , 4 ,1 69 ,1,1 33 : rem 111 

113,1 69,127,141,34,1 45 : rem 45 

44,32,145,48,15, 169 :rem 157 

34,133,109,224,15,144 :rem 249 

6 , 32 , 176 , 17,76 , 29 : rem 64 

17,2 32 ,134,1, 132 ,2 : rem 93 

32 , 51 ,17,32, 95 , 17 : rem 56 

165,109 , 160 , 0 , 145 , 251 : rem 246 

169, 2 , 32 , 82 ,1 9 , 96 :rem 71 

32,79,17,32,104,18 : rem 97 

24,138 , 101,251 , 133 ,2 51 : rem 34 

1 65 , 252 , 105 , 0 , 133 , 252 : rem 239 

32,122,18 ,1 36 , 208 , 250 : rem 239 

32 , 87 ,17,96 , 120 , 133 : rem 156 

105,134,106,132,107,96 :rem 38 

165,105,166,106,164,107 :rem 99 

88 ,96 , 32 ,7 9,17 , 160 : r em 1 22 

0 , 17 7, 251 , 240 , 20 , 201 : rem 182 

38,240,8,201 , 36 , 208 : rem 153 

56 , 169,1 ,133, 4 ,1 98 :re m 112 

69,165, 69,201,0,208 : rem 164 

44 ,169,15 ,141, 14 ,1 44 :rem 204 

169 , 39 , 145 , 251 , 32 , 82 :rem 212 

19, 88 ,1 65 ,1 62 , 105 , 100 : rem 3 

197 , 162 , 208 , 252,32 ,17 0 :rem 52 

16,169,0,160,21,133 : rem 152 

63 , 133 , 64 ,1 85 ,3 4 ,22 : rem 151 

153, 132 , 30 , 136 ,1 6 , 24 7 : rem 241 

76,97 , 16 , 169 , 32,145 :rem 170 

251, 32 , 8 7,17, 96 , 32 :rem 108 

79,17,32,104,1 8 , 165 :rem 161 

0,201,10,240,56,1 62 : rem 133 

19,160,1,177,251,208 :rem 199 

18 ,16 9 ,32,145,2 51,136 :rem 4 


208 ,3,32,98, 19 ,1 69 : rem 116 

0,145, 251 ,32, 8 2,19 : rem 104 

200, 200, 19 2,22,208 , 229 :rem 37 

189 , 180,23 ,136, 145 ,251 :rem 51 

169,0,32,82,19,32 : rem 59 

122,18,202,208,210 , 198 : rem 43 

0 , 32 , 58 , 18,32 , 87 :rem 15 

1 7 , 96 , 3 2 I 7 9 I 1 7 / 3 2 :rem 70 

104 , 18 , 165 ,0, 201 , 229 :rem 187 

240,56,162 ,19, 160 , 20 :rem 196 

177,251,208 , 20,169 , 32 :rem 252 

145,2 51 ,2 00 , 192 ,2 1 ,208 :rem 39 

3 , 32 , 98 , 19 ,16 9 , 0 :rem 10 

145 , 251 , 32 , 82 ,1 9 , 136 :rem 201 

136 ,1 6 , 22 9,1 89 , 200 ,23 : rem 1 

200,145,251,1 69 , 0 ,32 :rem 192 

82 ,1 9 , 32,122 , 18,202 :rem 152 

208,210,230,0,32, 58 :rem 142 

18 ,32, 8 7,17,96,1 69 :rem 123 

32,160,19,153,180,23 :re m 202 

153,200 , 23 ,13 6 , 16 , 247 : rem 248 

164,0,192,1 7, 240,12 : rem 152 

185 , 181 ,22, 168 , 169,0 : rem 216 

153,180,23,136,16,250 :rem 249 

164,0,185,202,22,168 :rem 208 

169,0,153,200,23, 1 36 :rem 190 

16,250,96,169 , 0 , 133 : rem 158 

251,169,30 , 133 , 252 ,1 69 : rem 50 

0 ,13 3,110 , 173,3,144 : rem 132 

16 ,25 1 ,96,165,2 51 ,24 :rem 210 

105,22 , 133 ,25 1 , 165 , 252 : rem 37 

105,0 , 133 ,252, 96 , 165 :rem 206 

251,56,233 , 22 ,1 33 , 251 :rem 248 

165, 252 , 233,0 , 133,252 : rem 244 

96 ,1 69 , 10 , 133 , 2 , 169 :rem 166 

7,133,1,169,147,32 :rem 106 

210,255,169,0,133,113 :rem 251 
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---------------------

COMPUTERS 
IBM PC and PC XT in stock 
availab le at special prices ____ ___ _CALL 

,.,,a/~;Jfems 

Zen ith - A ll Zeniths fully software & hardware 
compatible with the PC and XT . __ superior 
keyboard: 

Computer Ram Drive Ports Price 
ZF-151-21 128K 360 1PU2 SER. CALL 
ZF-15 1-52 320K 720 (2 drives) 1PU2 SER CALL 
ZW-151 ·52 320K 10.6 MB+ 360 1PU2 SER. CALL 
ZF-161·21' 128K 360 1PU2 SER. CALL 
ZF-161 ·52 " 320K 720 (2 dJ1ves1 1PU2 SER CALL 

"Portable 
*SPECIAL-Buy a Zenith 150/160 PC before 
Dec. 31 and get both Microsoft Word & Multlplan 
.. . a $570. value ... FREE! 

Sanyo- We have Sanyo 550 & 555 PC's. Built-i n 
software includes M DOS Vers ion 11, Wordstar. 
CalcSt ar. Basic , more. Great Prices . 

Computer Ram Drive Price 
550-1 12BK • 1BOK (1 drive) $895. 
550·2 12BK • 360K (1 drive) 950. 
555-1 12BK" 360K 12 dflves) 1075. 
555·2 12BK" 720K (2 drives) 1275. 

"EXPANDABLE TO 256 

ALSPA 8 " CPM Computers. 64 K memory work· 
horse at super specia l prices. 
1 /SS ....... .... . ........... as low as SSOO. 
2/SS ....... . S700. 2/DS .. . . S1 ,000. 

DISKS AND ACCESSORIES 
VERBATIM - Verbatim DATALIFE' Minidisks 
are super qua lity, super durable. Pr ice per 5 •;, • 
m inidisk (so ld In boxes of 10) 

Qty. 10 Qty. 50 Qty. 100 
SS/DD 1.95 1.90 1.85 
DS/DD 2.60 2.55 2.50 

30 Mcintosh 3 V1 · diskettes In Amaray dlskbank . . $135. 

• Ae 's . OWN DISKETIES -top d isk quali ty at 

a low, low&ii 
price ... sr
buy 100 '- -' 
(DS/DD) 	 <:::::::), 
and pay 
on ly $1 .60 per disk. 

Plus, before Jan uary 31 . get a free Amaray 
Mediamate 5 disk f ile in the barga in! 

AB carrys all major brands ... 3M, Verbatim, 
Maxell, Wabash, BASF, Sentinel , Dysan .. . In all 
popular sizes and configurations. CALL for 
super prices. 

DISK STORAGE 
Mini Flip'N File(505 " disks) .. . .... .. . . $17.45 
Aoll top 100 (100 disks, 10 divi ders) . . . . . . 28.99 
Mini Kas-ette/1 0 (for 5 " disks) 112.25 1012.05 ea 

•Ama ray Mediamate 5 . . . . 

PLUS-"HEAD" disk cleaning kit (w/2 disks) 
IBM arive analyzer (Verbatim) . 

SOFTWARE 
Lo tus 1·2·3 . . . . . . . . . . . . . . . . . . 
Lotus Symphony . . . . . . . . . . . . . . 
Mu lti·Mate ... . .. . ...... ........ . .. .. 

Mu ltip lan (Microsoft) ......... . ... . ... . 129. 


11 .99 

11 .99 
. . 22.50 

. . S315. 
479. 
325. 

THE VALUE LEADER ~g
*SPECIAL-All Electronic Arts Games . .. Buy 
any 2, get 3rd FREE. . . . . .. . CALL 
Wordstar . . . . . . . . . . . . . . . . . . . . . . 335. 
dBASEll (Ashton-Tate) . . . . . . CALL 
dBASE Ill (Ashton-Tate) . . . . . . . .. . .. . CALL 

325. 
189. 

. .. . . . . . CALL 

UNIX Operating System for PC .. ... . ... CALL 
Copy PC . . ... .. . ....... . ... . ... . .... 29. 

* Personal Peart (pearfsolt) - Dataoase 111ing1 
reporting system for persona l product1v1ty. Manipulate 
database thru simple English sen tence commands. 
Great tor beginner or pro. Super business aid. Includes 
functions for bookkeeping. general ledger. bill ings 
management. mail list. sales analysis. budget planning. 
more . . . . .. $235. 

:---------------------,IFREE CATALOG! 
I This ad space can accommodate only a few of the I 
I exceptional values available from AB Our latest I 
I catalog is packed with fantas tic buys. top brands. I 

Lthousands of items. For a free copy call or wri te. I 

MONITORS 
USl-20 MHz band w idth, 1000 lines resolution. 
Easily capable of 80 character d isplay. 
* 1200G (Pl -2)-12 " green phosphor SPECIAL $85.

* 1200A (Pl-3)-12 . amber phosphor SPECIAL 89. 


AMDEK 

Video 310A·12 " amber, 18 meg. TIL-IBM .. $155. 

Colorl , 13 "color . ....... . .. .. ... 239. 

Color I + , 13 " color (non-g larel w/Headphones 249. 

Color II + ·13 " AGB TIL input 435. 


ZENITH 

ZVM-124·12" amber-22 MHz. TIL for IBM .$ 150. 

ZVM-135-High res. RGB +composite moni tor . . 470. 

ZVM-135·1 -Cable for RGB monitor . . . . . . . . . . 23. 


COMMODORE SPECIALS 
We have all sorts o f accessories to unlock 
the power in your C64 . . make It a machi ne 
to be rec koned with. 
WC 6420 Auto Modem (also available for 
Atari & Apple at slightly higher price) . 
Tech Sketch Light Pen & Micro Illustrator 
MSD Superdrlves, single and duel 
CBC 4112 Analog to Digital 4 Chan/12 Bit 

. $ 65. 
44. 

CALL 
179 

Typing Tutor Ill with Letter Invaders 

(Also for Apple & IBM) 

Paper Clip Word Processor CBMIC64 . 

BO Column Display Card 

By ··Batteries Included .. 

Oracle (Consultant) Dala Base . 

By Batteries Included 

BusCerd II by " B• ll•rles Included" 

Cable from BusCard to Parallel Printer 


35 

60. 

149 C!'1 
89.~ 

... 149. 
25 

All other ·· Batteries Included" items In stock CALL 
FORTH tor PETIC 64 . . ... 50. 
(Full Fig. Model) by Carg1le/Riley 
Ditto Disk 64 (copy discs even if 
ori ginal Is copy prolected) . 36. 
STAT for PETICBMIC64 _. 95. 
Comprehensive Statisllcal Analysis Roullnes 
*AB'S C64 Upgrade Kit: 

Includes Bu1C.,d II, IEEE Cable & 
MSD Superdrlve ... .. 319. 

Ordering lnform•tlon: Order by check. 
Maslercard or VISA Per sonal checks 
take 15 days to clear: no waiting oncer· 
lifled checks or money oroers Ada 3% 
sh1pp1ng and handling on al l oroers 
{minimum $2 00) Mail , APO/FPO. Au 
may require aCldlllonal ctiarges PA 
residents add 6'1• sales tax; MA res· 
idents add 5%. All items sub1ec t to 
availability. Prices sub1ec1 lo change. 
Add1t1onal C1 1scoun1s available to qual ­
ified educat ional insl•lulions. Reques ts 
tor bid on volume requirements inv1led . 

OUTPUT DEVICES 
Printers by Star, Epson, Amdek, Okidata, 
Brother. 

,, / 1 /1 ;"' ~ 

Star Micronics Gemi ni 10X . .. .. . ..... .. $258. 

- 10· carriage. Frr 120 CPS 


Epson L0-1500-N EW 24-pin . . . . . . . CALL 

letter Qual dot ma1r1x 


Epson RX-BO·Trac tor Feed. Graft rax + 289. 
Okidata 92 . . . . . . . . . . . . . . . . . . . . . . CALL 
Amdek Pr in ters 

5025·25 CPS Daisywheel. 2K Buffer 720. 
5040-40 CPS Daisywheel , 2K Buffer ... 1356. 
5055-55 CPS Daisywheel, 2K Bu ffer . . ... 1595. 

Brother HR-35 Daisywheel-25 PS B1-D11ec1'0nal . 915. 
Brother HR-25 Daisywheel-23 CPS B1 -D11ecl1onal . 675. 
Brother HR-1 5 Daisywheel-1 3CPS B1 ·D11ect1onal . 399. 
Panasonic 1090 Prin ter . . . . . . . . . . . . 239. 
w i t Correspondence Mode 
PLOTIERS BY AMDEK, SWEEP·P: 

Amdek Amplot II -Six Pen . . .... ..... 890. 
* SWEET·P 100-Sing le Pen (with 4 color pens) 

SPECIAL, CALL 
IBM Parallel Prin ter Cable . . . . . . . . . . . . . . 19. 

/ETC. 
Panasonic. Amdek, Hitachi & Other ­

• •;, height , double side dri ves .. . . . . . from $149. 
* Data Technology TeamMate Drive-super new 

system. Puts 3.3 MB on 5 •;, · floppy ... Formats 

to 2.8. For PC XT owners. an al terna tive to hard 

d isk. 4 disks back·up 10 megabytes ...... CALL 

* W inchester Drives (10 MB) .... _..... 895. 

Ouadram Ouadboard - Para llel port. seria l port , 

c lock/calendar. 

No AAM ·S299, w/64K-S279, w/384K-$499 

* AMDEK MAI graphics card fo r IBM PC .. 200. 

Hercu les graph ics board . .... . ..... . ... 359. 

Votrax speech synthesizers-

Personal Speech System . . . . . . . . . . . . . . 249. 

AST-full line of IBM cards & boards .. . . CALL 

Keytronics 5150 keyboard ...... ........ 179. 

Hewlett Packard calculators, all models: 

LOW, LOW PRICES . . . . . . . . . ... . CALL 


POWER DEVICES 
Dalashield bac k·up power source 

200 PC-200 wa tt ... . .$265. 
300 XT-300 watt . . .. . .. . ....... . 390. 

" BITS" Power back-up-250W. 695. 
True uninterruptable 

Brooks 6 Outlet-
Surge Supressor/Noise Filter .. . 54. 

COMMUNICATIONS 
Mark X Auto Dial/Auto An swer . . . . .. .... $119. 
Anchor Mark XII Smart modem . . . . . . . 265. 
Hayes Smartmodem 1200B . . . . . ... .. 459. 
(includes Smartcom II sof1ware) 
Hayes SmartModem 1200/300 529. 
" Crosstal k" so ft ware. . . . . . . . . . . . . 135. 
* 	Voad keyboard·phone software for IBM PC 

and compatibles. Features mall merge, c all 
report ing, " Note Pad" and more . . . ... . CALL 

ABColnputen 
252 BETHLEHEM PIKE 


COLMAR, PA 18915 

OR USE OUR ORDER LINE. MON . SAT 


9 A.M. - 6 P M EST 


800-811-1111 

(IN PA, 215-822-7727) 



4775 
4781 

DATA 
DATA 

13 3, 114 , 133,3 , 133 , 4 
168,153 , 220 ,2 3 , 136,208 

: rem 143 
:rem 47 

5207 
5213 

DATA 32,148,20 , 169 ,38,160 
DATA 0,145,251,169 , 6 , 32 

: rem 202 
:rem 94 

4787 
4793 
4799 

DATA 
DATA 
DATA 

250 , 169 , 34 , 133,109 , 133 
116,160 , 22 ,3 2 , 17 6 , 1 7 
136 , 16 , 250 , 160 , 0 , 185 

: rem 54 
:rem 203 
: rem 208 

5219 
5225 
5231 

DATA 
DATA 
DATA 

82,19 , 164,25 , 138,153 
220,23,165 , 26 , 153 , 221 
23 , 200 , 200 , 204,72 , 3 

: rem 
:rem 
: rem 

210 
239 
124 

4805 DATA 0 , 128,153,0 , 28 , 185 : rem 99 5237 DATA 208 ,158 , 96 , 201 , 38 , 240 : rem 2 
4811 DATA 0 , 129 , 153 , 0 , 29 , 136 :rem 94 5243 DATA 1 79 ,1 65 , 21 , 240 , 175 , 164 :rem 50 
4817 DATA 208 , 241 , 169 , 255 , 141 , 5 :rem 2 5249 DATA 25 , 32 ,58 , 19,74,74 :rem 67 
4823 
4829 

DATA 
DATA 

144 , 160 , 79 , 185 , 101 , 22 
153 , 8, 29,1 36 , 16, 247 

: rem 
:rem 

251 
167 

5255 
5261 

DATA 
DATA 

74 , 74 , 153 , 220 , 23,169 
0 ,153 , 221 , 23 , 76 , 112 

: rem 
: rem 

207 
136 

4835 DATA 160 , 7,185,173 ,22, 153 :rem 206 5267 DATA 20 , 160,0 , 177 , 251 , 201 : rem 189 
4841 DATA 0 , 28 , 1 36,16 , 247, 169 :rem 159 5273 DATA 32,240 , 17 , 201,33 , 240 : rem 1"85 
4847 DATA 2 32 , 133 , 63 , 169 , 3 , 133 : rem 206 5279 DATA 13,201 , 34 , 240 , 9 , 166 :rem 151 
4853 DATA 64 , 169 , 0,133 , 65 , 133 : rem 157 5285 DATA 20 , 164 ,21 , 1 32 , 26 ,32 :rem 141 
4859 DATA 66 , 133 , 70,169 , 25 , 133 : rem 216 5291 DATA 51 , 17 , 96 , 32 , 58 , 19 : rem 64 
4865 DATA 69 , 96,165 , 162 , 105 , 5 : r e m 171 5297 DATA 201 , 60 , 176 , 8,224 , 20 : rem 150 
48 71 DATA 197 , 162,208 , 25 2 , 96,160 :rem 61 5303 DATA 240,4 , 232,76,219 , 20 : rem 141 
48 77 DATA 12,169,8 , 153 , 16 7 , 23 : r e m 167 5309 DATA 201,120 , 176 , 8,224 , 0 : rem 139 
4883 DATA 1 36 , 16 , 250 , 160 , 242,162 :rem 45 5315 DATA 240 , 4 , 202 , 76 , 219 , 20 : rem 141 
4889 DATA 9 , 1 38 , 15 3, 181 , 22,32 : rem 164 5321 DATA 201 , 180 , 176 , 5 , 192 , 1 : rem 141 
4 8 95 DATA 58 , 19 ,201 , 150 , 176 , 8 : rem 166 5327 DAT.I\ 240 , 1 , 136 , 201 , 181 , 144 :rem 238 
4901 DATA 224 , 3,144,9, 202,76 :rem 98 5333 DATA 5 , 192,20 , 240 , 1 , 200 : rem 80 
49 0 7 DATA 50 , 19, 224 , 16, 1 76,l : rem 103 5339 DATA 76 , 82 , 20 , 120 , 169 , 235 : rem 208 
4913 DATA 232 , 136 , 208 , 229 , 169 , 252 : rem 104 5345 DATA 141,20 , 3,169 , 20,141 :rem 138 
4919 DATA 1 33, 0 , 96,165 , 108 , 10 : rem 153 5351 DATA 21 , 3 , 88 , 96,165 , 251 : rem 109 
49 25 DATA 10 , 56 , 101 , 108 , 133,108 :rem 241 5357 DATA 72 , 165 , 252 , 72 , 198 , 116 : rem 11 
493 1 DATA 96, 169, 0 , 160 , 0 , 153 :rem 102 5363 DATA 208 , 3,32,38 , 21,160 :rem 94 
4937 DATA 0 ,150 , 153 , 0,151,136 :rem 141 5369 DATA 7 , 165, 1 16 , 201 , 10 , 144 :rem 197 
4943 DATA 208 ,2 47,96,72,165 , 251 :rem 13 5375 DATA 20,173 , 14 , 144 , 240,3 : rem 142 
4949 DATA 133,43 , 165 , 252,24,105 : r e m 255 5381 DATA 206 , 14,144,185 ,14 1 , 22 :rem 245 
4955 DATA 120 , 133,44 , 104 , 145 , 43 :rem 245 5387 DATA 153 , 48,29 , 136,16,247 : rem 219 
4961 DATA 96 ,1 65 , 110 , 208,14 , 32 :rem 203 5393 DATA 76 , 29 ,21,18 5 ,133 , 22 : rem 158 
4967 DATA 136 , 18 , 169,3 2, 145 , 251 : r em 1 0 5399 DATA 153,48 , 29 , 136 , 16,247 :rem 222 
49 7 3 DATA 32 ,1 22,1 8 , 16 9 ,1, 13 3 :re m 1 52 5405 DATA 104 , 133 , 252 , 104 , 133,251 : rem 77 
4979 DATA 11 0 ,96,16 5 ,1 14 , 208 ,44 : r e m 8 5411 DATA 76 , 191 , 234 , 169 , 20 , 133 : rem 251 
4 985 DATA 165 ,113,240 , 39 , 1 6 5 , 251 :re m 55 5417 DATA 116,32,104 , 18,162 , 19 : rem 197 
4991 DATA 133,253 , 165 , 252,133,254:rem 101 5423 DATA 160,21 , 177,251 , 201 , 39 : rem 244 
4997 DATA 169,1,133 , 115 , 169 , 15 : rem 21 6 5429 DATA 144 , 27,201,42 , 176 , 23 :rem 200 
5003 DATA 141,14,144 , 165,109,201 : rem 27 5435 DATA 24 , 105 , 1 , 72 , 169,130 : rem 145 
5009 DATA 33 , 208,6,169 , 1 , 133 : rem 98 5441 DATA 141 , 13,144 , 104 , 201 , 42 :rem 229 
5015 DATA 111 , 208 , 4 , 169 , 0 , 133 : rem 137 5447 DATA 208,2,169,32,145 , 251 :rem 205 
5021 DATA 111 , 169 , 7,133 , 112,133 : rem 234 5453 DATA 169,7,32,82 , 19,136 : rem 113 
5027 DATA 114 , 96,177 , 253,240,99 : rem 10 5459 DATA 16,220,32,122,18 , 202 : rem 191 
5033 DATA 165 , 115,208 , 6,160 , 0 :rem 13 9 5465 DATA 16 ,212,198, 63 ,1 65 , 63 :rem 214 
5039 DATA 169 , 32,145,253 , 169,0 :rem 208 5471 DATA 201 , 255,208,14,198 , 64 :rem l 
5045 DATA 133,115,165,111 , 208 , 9 :rem 244 5477 DATA 165 , 64,201 , 255 , 208 , 6 : rem 210 
5051 DATA 2 30,253 , 208 , 2 , 230 , 254 : rem 236 5483 DATA 169 , 0 , 133,63 , 133,64 : rem 155 
5057 DATA 76 , 206 , 19,198 , 253 , 165 : rem 14 5489 DATA 96 , 165 , 65 , 24 , 105 , 10 :rem 163 
5063 DATA 253 , 201,255 , 208,2 , 198 : rem 251 5495 DATA 133,65 , 165,66,105 ,0 :rem 157 
5069 DATA 254 , 165,253,133 , 251 , 16 5 :rem 102 5501 DATA 133 , 66,96,165 , 65 ,133 : rem 209 
5075 DATA 254,133 , 252,198,112,1 65 :rem 100 5507 DATA 73 , 165 , 66,133,74 , 169 :rem 219 
5081 DATA 112 , 240,48 , 10 , 10,10 :rem 125 5513 DATA 14 , 133 , 77,32 , 197 , 21 :rem 151 
5087 DATA 10 , 24 , 105 , 158,141 , 13 : rem 191 5519 DATA 165 , 63 , 133,73 , 165 , 64 : rem 214 
5093 DATA 144 , 177 , 253 , 240 , 34,201 : rem 41 5525 DATA 133,74,169,36 , 133 , 77 : rem 215 
5099 DATA 38,208 , 20 , 32 , 114 , 21 : rem 146 5531 DATA 32 , 197 , 21 , 165 , 69 , 133 : rem 207 
5105 DATA 169 , 39,145 , 253,169 , 7 : rem 216 5537 DATA 73 , 165,70,133,74,169 : rem 217 
5111 DATA 32,82 , 19 , 169 , 15 , 141 : rem 147 5543 DATA 58 , 133 , 77,32 , 197,21 : rem 162 
5117 DATA 14 , 144,76 , 12,20 , 169 : rem 148 5549 DATA 160 , 4 , 185,86 , 22 , 153 : rem 161 
5 1 23 DATA 35 , 145 , 253 , 169 , 0 , 32 : rem 146 5555 DATA 189 , 31 , 185 , 91 , 22 , 153 : rem 213 
5129 DATA 82 , 19 , 96,169,0 , 133 : rem 113 5561 DATA 211 , 31 , 185 , 96 , 22,153 :rem 201 
5135 DATA 113 , 133 , 114 , 96 , 160 , 0 : rem 188 5567 DATA 233 , 31 , 136 , 16 , 235 , 96 : rem 211 
5141 DATA 132, 25 I 185 I 220 I 23 f 170 : rem 237 5573 DATA 169,0 , 133,98,133 , 99 :rem 171 
5147 DATA 133 , 20 , 185 , 221 , 23 , 168 : rem 247 5579 DATA 133,100 , 162,15 , 6,73 :rem 151 
5153 DATA 133 , 21 , 132 , 26,32,51 : rem 135 5585 DATA 38,74,120,248,165,98 : rem 225 
5159 DATA 17 , 160 , 0 , 177 , 251 , 76 : rem 157 559 1 DATA 101 , 98 , 133,98 , 165,99 : rem 227 
5165 DATA 120,20 , 169 , 32,145 , 251 : rem 243 5597 DATA 101,99,133 , 99,165,100 :rem 10 
5171 DATA 164,26 , 32 , 58 , 19,201 :rem 150 5603 DATA 101 , 100,133,100,216 , 88 :rem 24 
51 77 DATA 215 , 144 , 114 , 228,1 , 240 : rem 244 5609 DATA 202,16 , 227, 162 ,2,181 :rem 197 
5183 DATA 7 , 144 , 4 , 202,76,71 : rem 52 5615 DATA 98 , 72 , 74 , 74 , 74 , 74 : rem 77 
5189 DATA 20,212 , 196 , 2 , 240 , 7 :rem HJ! 5621 DATA 32 , 2 , 22, 104 , 41 , 15 : rem 31 
5195 DA'J'A 144,4,136 , 76 , 82,20 : rem 106 5627 DATA 32 , 2 , 22 , 202 , 16 , 237 : rem 92 
5201 DATA 200 , 132 , 26 , 32 , 51 , 17 : rem 129 56 3 3 DATA 96 , 230 ,7 7 , 164 , 77 , 9 : rem 123 

January 1985 COMPUTE! 07 



56 39 DATA 48 ,1 53,1 80 ,3 1 , 96 , 25 
5645 DAT A 1 5 , 21,32,1 9 ,1,2 2 
5651 DATA 5 , 4 ,32,20,8,5 
5657 DATA 32,16,18,9,1 4 ,3 
566 3 DATA 5 ,19,19,16,15,1 5 
5669 DATA 18 ,3 2 ,1 6 ,1 8 , 9 , 14 
5675 DATA 3 , 5 , 19, 19,3 2 ,2 
5681 DATA 12 , 15,14,4, 5 , 12 
56 8 7 DATA 1 2,1 6 ,12,1,2 5 ,3 2 
56 93 DAT A 1,7,1,9,14,63 
5699 DA T A 14,21,13,2,5,18 
570 5 DATA 32 ,15,6,32,2, 9 
5711 DATA 18 ,4,19,32, 49,4 5 
57 1 7 DATA 57 ,1 9 , 3 ,15, 18 , 5 
5723 DATA 2 , 15,1 4 ,21, 19,13 
572 9 DATA 1 , 7 ,9,3,12, 12 
5 7 3 5 DATA 4 ,60, 12, 189, 126 , 0 
574 1 DATA 48 , 48 ,32, 60, 48 , 189 
5747 DATA 126 ,0,0,0,84,1 70 
57 53 DATA 0 ,0,0,0,24,36 
57 59 DATA 90,60,90,24,60,126 
5765 DATA 0,0,195,60,24,36 
57 71 DAT A 0,0,0,0,0,126 
57 7 7 DATA 153,36,0,0,0,0 
5783 DATA 68 ,60,94,56,64 ,0 
5789 DATA 0 ,38 , 1 24,60, 124, 58 
5 79 5 DATA 72,0,194, 1 0 2 , 2 52, 46 
5801 DATA 255,90,44 ,69,254,254 
5807 DATA 254,0,239,239,239,0 

:rem 16 5 
:rem 24 7 
:rem 100 
:rem 211 

:rem 6 
:rem 1 2 

:re m 16 0 
:rem 1 96 
:rem 250 
:rem 109 
:rem 207 
:rem 152 

:rem 6 
:re m 215 
:re m 245 
:rem 103 

:rem 50 
:rem 120 
:rem 2 50 

: r em 89 
:rem 109 

:rem 1 
:rem 83 

:rem 146 
:rem 19 

:rem 1 11 
:rem 157 
:rem 214 
:rem 15 9 

© 

To receive 

additional 

information 


from advertisers 

in this issue, 


use the handy 

reader service cards 


in the back 

of the magazine. 


DOUBLES DISKETTE STORAGE SPACE! 

REDUCES DISKETTE COST 50%! 

Now! The back of 51/4' Diskettes can be used for 
data storage even with single head disk drives. 
• 1fl/llLI:,' Nll1'i'H ' Tools make it easy. 
• Adds the Precise notch where it's needed. 
• Doubles Diskette Space or Money Back'/ • 

"- c...R 1\'lllllLE 1\'llTCH I 1\1111111,E 1\lllTl'H II -·(,i· Cu!s Square Notchlor Cuts Square No!ch and ';, inch round 
' ' i Apple. II. II · . lie. lie. Ill. ·index hole." For use w11h compulers other 
, ~ I Franklin & Commodore !han!hose shown lor,.11/UI HTI:. I. 

' ' 1 only $14.95* each only $21.90* each 

~ kS\ kill~
7 1 • Cert1f1es your "new"' Disk 100°0 Error Free 
1 • 469°0 FASTER THAN SIMILAR PROGRAMSI 

• Removes Bad Sectors • Adds 36th Track 
• Performs Disk Drive Speed Check 
• Adds DOS and More only $24.95* 

- SPECIAL PACKAGE PRICE ­
1\'111111,f,' 1\111Tt'H I and DISK OPTIMIZER 

* only $29.95 for BOTH * 
On all orders aod S2 00 or each item Poslage &Handling ($5.00 each oreign P&HI 

'Florida Residents Add 5°,o Sales Tax 
SATISFACTION GUARANTEED OR YOUR MONEY BACK! 

ORDER TODAV! 

~ Toll Free 1-800-642-2536 
EJ 
L::_J Florida 305-493-8355 Moste«:ord 

or send Check or Money Order to: · 

,\'llllll~IJ ,\'llTtll1
'" t'tl~lll'llTh'll l'llllllllt'T.~ 

4211 NW 75th TERRACE • DEPT. 6 6 • LAUDERHILL, FL 33319 
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COMPUTE! 
Subscriber Services 

Please help us serve you better. If you 
need a contact us tor any o f the reasons 
listed below. vr1e lo us at· 

COMPUTE! Magazine 
P.O. Box 914 
Farmingdale, NY 11737 

o r coll the Toll Free number listed below. 

Change Of Address. Please a llow us 
6-8 weeks to effect the c hange; send 
your current moiling label along with 
your new addr ess 

Renewal. Should you wish to renew your 
COMPUTE! subscription before we 
remind you to. send your current moiling 
label wi l poyme·it o r charge number 
or coll he Toll Free um er listed below 

New Subscription. A o ne year (12 m onth] 
US subscription to COMPUTE! is $24.00 (2 
years, $45.00; 3 years, $65.00. For sub­
scription rotes outside the US. see staff 
page). Send us your name a nd address 
or call the Toll Free number listed below. 
Delivery Problems. If you receive dupli ­
co e issues of COMPUTE!. if you experi­
ence late delivery o r if you ho e prob­
lems w ith your subscrip tion. p lease coll 
the Tol l Free number listed below. 

COMPUTE! 
800-334-0868 
In NC 919-275-9809 



Guitar 

Tuner 


CT1~ · = :_. 

eed a pitch pipe 
to t1111c your g11itnr? 

Try 11 si11g your comp 11tcr 
instead. "Gui tar Tuner" 

/1clp s yo 11 tune yo ur 6- or 
12-string guitar to perfec t co 11ccrt 
pitch. Tlic progr11111 u1as originally 
written for Ilic Tl- 99/ 4A (ci t/1er 
BASIC), and zuc'vc added pcr ­
sio11s fo r the Co111111odore 64, 
P/11 sj 4, 16. Atari, and IBM 
PC/ PCj r. 

Now an accuratel y tuned 
guitar is just a few key ­
presses av,1ay. " Gui ta r 
Tuner" plays a tone 
fo r eac h st rin g on your 

6- or 12-s tring guitar, free ing yo ur hands to adjust 
the tuning pegs by ear. 

To tun e a 6-st ring guitar, run the program 
a nd play the ton es by pres ing the corre ponding 
Je tte r keys: E for th e low (ba s) E st ring; A for 
th e A s tring; D for th e D string; G for th e G 
st ring; B fo r th e B s tring; and CTRL-E for th e 
h igh E tring. To tun e a 12-s tring guita r, press 
the S HIFT (or S HI FT LOCK) key for the second 
set of st rings. Thi rais s the tone by one octa ve 
(excep t for the B and hi gh E strings, which are 
tuned to the same octa ve, of course). 

If you aren't too familiar vvith the so und 
capa bi liti es of your compute r, yo u ca n lea rn a lot 
by stud ying these simple programs. otice the 
DATA numbers at the end of eac h program; 
these are the tone va lues for th e sound state­
m ents . Some programs conv ert the e numbers 
with a formula to produce the proper to nes . All 
th e to nes were verified with a quartz guitar­
tunin g m eter cal ibra ted for sta ndard concert 
pitch. 

A Note About Notes 
The accuracy of any note produced by a com­
puter tone generator (or sy nthesizer) is measured 
in the numbe r of bits of frequ ency reso /11tio11 . The 
m ore bits, the better. (Don't confuse this with the 
number of bits handled by th e computer's ma in 
microprocessor-a 16-bit CO!Ttputer might still 
have a sound chip with onl y 8- bi t frequency 
reso lu tio n, o r vice versa .) 

For example, the sta nd ard pitch for a m iddl e 
A note is defined by 1T1us icians as 440 hertz (cy­
cles per secon d). Let's say a certa in computer's 
sound chip is limited to 8-bit frequ ency reso lu ­
ti o n. The most accurate A note it cou ld generate 
mi ght be 437.8 hertz. That 's close enough to 440 
fo r som e people, but it would sound slightly flat 
to those with a good e nse of pitch . 

The Tl -99 / 4A, IBM PC, a nd PCjr have 12­
bit frequ ency resolution (in fact, the TI and PCjr 
both u e the same Texas Instrum ents sou nd 
chip) . Tvvelve-bit resolut ion is about the mini­
mum req uired for peo pl e with a good se ns of 
pitch. The Commod ore 64 has 16-bit freq uency 
resolution, so it 's eve n m ore accurate. Com­
modore's new Plus/4 and 16 have 10-bit resolu­
tion, which provides pa sa ble results. The 
VIC-20 has only 8-bit frequency resolution , so 

ui tar Tun er isn ' t prac tical on th e VIC Th e pro­
g ra m is easy to vvrite on the VIC, but th e ton s 
a re too far out of tune for musicians. 

Ata ri computers also ha ve 8-bit frequency 
reso luti on (the slightl y fl at A note described 
above is produced by the Atari) . However, the 
Ata ri ve rsion of G uitar Tuner takes advantage of 
a littl e-known feature that le ts you combine two 
of th e 8-bi t tone generators to make one 16-bit 
gene rato r. Th is improves the accuracy of an A 
note fro m .+ 37.8 to 439 .97 he rtz-cl ose enough 
f r a lm ost an ybody. (For m ore in formatio n on 
thi s technique, see " Per fect Pi tch ," COMPUTE!'s 
Second Book of Atari.) 
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Program 1 : Tl Guitar Tuner 
Refer o "COMPUTE!'s Guide To Typing In Programs" 
before entering this listing . 

100 DIM PITCHC12) 

110 FOR T=O TO 12 

120 READ PITCHCT) 

130 NEXT T 

140 CALL CLEAR 

150 CALL SCREEN C 1 5) 

160 PRINT TABC10):"Guitar Tuner":: : 


170 	 PRINT "Release the ALPHA-LOCK k 

e Y . " 	: : 

180 	 PRINT "Use the E/A/D/G/B/CTRL-E 
fl •• 

190 PRINT "keys for a six-string":: 

200 PRINT "guitar . ": ::: 

210 PRINT "Depress the ALPHA-LOCK k 


e y II ; 	 : 

220 	 PRINT "to tune the second set o 
f II • • 

230 	 PRINT "strings for a twelve-str 
i n g" : : 

240 PRINT "guitar . " : . . 
250 CALL KEYCO,K,S) 
260 IF S=O THEN 250 
270 AS=CHRSCK) 
280 A=-CAS="e")-2•CAS="a")-3*CA$="d 

")-4*CAS="g")-5•CAS="b"l-6•CAS= 
CHRSC133))-7*CAS="E")-8*CAS="A" 
) - 9 * CA$= "D" ) - 1 0 * CAS= "G" l - 1 1 * CA$ 
= " B II ) 

290 CALL SOUND( 1500,PITCHCA) ,2) 

300 GOTO 250 

310 DATA 40000, 165,220,294,392,494, 


659 

320 DATA 330,440,588,764,494,659 


Program 2: Commodore 64 Guitar Tuner 
Version by Gregg Peele . Assistant Programming 

Supervisor 

Refer to "COMPUTE!'s Guide To Typing In Programs" 

before entering this listing. 


8 DIMHI(l2),LO(l2) , N0$(12) :rem 115 
10 PRINT"(N}(CLR}(l3 RIGHT}GUITAR TUNER": 

FOR T= 0 TO 300:NEXT - !rem 55 
15 PRINT" (HOME} (4 DOWN} (7 RIGHT)USE THE E 

/ A / D/ G/ B / CTRL-E" -: rem 140 
16 PRINT"(] DOWN}T5 RIGHT)KEYS FOR A SIX­

STRING GUITAR." : rem 82 
1 7 PRINT" ( 3 DOWN) ( 6 RIGHT) DEPRESS THE SHI 

FT LOCK KEY" - : rem 161 
18 PRINT"f3 DOWN}(7 RIGHT)TO TUNE THE SEC 

ONO SET OF" :rem 53 
19 PRINT"(3 DOWN}(2 RIGHT}STRINGS FOR AT 

WELVE-STRING GUITAR ." :rem 207 
20 S=54272:FOR T= 0T023:POKES+T,0:NEXT:PO 

KES+24 , 12:POKES+5,17:POKES+6,243 
:rem 94 

70 FOR T=lTOll:READ HI,LO:HI(T)=HI:LO(T)= 
LO:NEXTT :rem 32 

80 GET A$:IF A$= "" THEN 80 :rem 243 
90 A=-( A$= "E" )-2* (A$="A" )-3* ( A$="D" )-4* ( A 

$="G ")-5*( A$="B")-6*(A$=CHR$(5)) 
:rem 171 

95 A=A-7*(A$="E") - 8*(A$="A") :rem 62 
97 A=A-9*(A$="Q") -1 0*(A$="Q") -ll*(A$="~") 

100 COMPUTE! January 1985 

: rem 34 
100 POKES,LO(A):POKES+l,HI(A) :rem 211 
150 POKES+4,17:FORI=0T02000:NEXTI:POKES+4 

, 16 :rem 183 
175 POKE198,0 :GOT080 :rem 165 
200 DATA 10,143,14,24,18,209,25,30,31,l65 

,4 2 ,62,21,3 1 ,28, 49 ,37, 162 , 50 , 60 ,31,1 6 
5 :rem 20 

Program 3: Atari Guitar Tuner 
Version by Gregg Peele. Assistant Programming 
Supervisor 
Refer to "COMPUTE!'s Guide To Typing In Programs" 
before entering this listing . 

AG 5 D I M A C 1 4 ) 
HG 1 0 G R A P H I C S 2 + 1 6 
FG 2 0 P 0 S I T I 0 N 3 , 5 : ? # 6 ; " g [!I ua r.: T rr 

n@R" 
DO 3 0 F 0 R T = 0 T 0 3 0 0 0 : N E X T T 
EJ 40 GRAPHICS O:POKE 752. 
GM 5 0 P 0 S I T I 0 N 6 , 4 : ? " U s e t h e E I A I 

D/G/B/CO~TROL-E" 

GH 6 0 POSITION 6 • 7 : ? " keys f o r a s 
1 x - s t r i n g guitar . " 

MM 7 0 POSITION 9 • 1 0 : ? "Depres s the 

s h i f t k e y 
OE 80 POSITION 3 • 1 3 : ? " t 0 t u n e t he 


s e c o n d s e t 0 f strings" 


CB 90 POSITION 6, 1 6 : ? " f o r a t w e I v 


e-str 1ng guitar . " 

EB 120 FOR T = O TO 12 

FC 1 3 O RE AD TUNE : A C T J = T UN E : NE X T T 


CP 1 3 5 B =P E E K C 7 6 4 ) 
JF 1 3 7 P NT R = 1 * C B = 4 2 ) + 2 * C B = 6 3 J + 3 * C B 

=5 8 ) + 4 • C B =6 1 ) + 5 • C B =2 1 l + 6 * C B 
= 1 7 0 ) + 7 • CB = 1 0 6 ) 

HO 1 3 8 PNTR=PNTR+8•CB=127J+9•CB = 12 
2 ) + 1 0 * C B = 1 2 5 ) + 1 1 * ( B = 8 5 ) + 1 2 • 
C B =2 3 4 ) 


KF 1 3 9 IF PNTR=O THEN 135 

OM 1 4 1 P2 = 1NTCC 1789790/C2*ACPNTR) 


- 7 ) I 2 5 6 ) 
FE 1 4 2 P 1 = I N T C 1 7 8 9 7 9 0 I ( 2 * A C P N T R J ) ­

7-256*P2+0 . 5) 
AN 1 4 3 POKE 53768,80:POKE 53760.Pl 

: POKE 53762,P2:POKE 53763, 
1 6 * 1 0 ) + 1 0 

GC 1 5 6 FOR I = 1 TO 3000:NEXT 
NI 1 5 7 POKE 764,0 : SOUND 0,0,0,0 :S O 

UNO 1.0.0,0 

GM 1 6 3 GOTO 135 

F P 1 7 0 DATA 0, 165,220,294,392,494 


6 5 9 .. 	3 3 0. 4 4 0' 5 8 8. 7 8 4' 4 9 4 '6 5 9 

Program 4: PC/PCjr Guitar Tuner 
Version by Gregg Peele . Assistant Programming 
Supervisor 

Refer to "COMPUTE !'s Guide To Typing In Programs" 

before entering this listing . 


lG 10 C L S: KEY OF F 
AB 20 W I D TH 60:0 1M P ITCH C12 l :DE F S EG = 

0:P OK E 1047.0 

JH 30 LOC ATE 1. 3 4: PRINT "G u 1t ar Tunier" 

EE 40 LOCATE 4 ,28:PR INT "Us e th e E/A/D/ 


GIB/CTRL - E " 


JF 50 LO CAT E 7 ,26 :PRINT "keys f or a s1 

x - st r1ng guitar . " 


http:53760.Pl


EN 60 LOCATE 10 . 28:PRINT"Depress the C 

a p s Lock key" 

GE 7 0 LOCATE 1 3 , 2 8 : PR I NT " t o t u n e t he s 

econd se t of " 

BH 8 0 LOCATE 1 6 , 2 4 : PR I NT " s t r 1 n g s f o r a 

t w elve -s ir 1ng gu1 tar 

GH 9 0 F 0 R T = 0 T 0 1 2 : RE AD P I T C H : ? I T C H ( 

Tl=PIT CH:N EXT 
pl 100 L OCATE 20.33: 1F PEEK C 1047 l AND 

64 THEN P R INT"CAPS LOCK ON "E L S 
E PRINT" CAPS LOCK OFF" 

BF 1 1 0 A$= INKEY$: 1F A$=""THEN 100 

llJ 1 2 0 	 A= - ( A$ = "e" ) + 2 j: - ( A$ = "a" ) + 3 :0: - ( A$ = 

" d " l + 4 :o: - ( A $ = " g " l + 5 * - ( A$ = " b " l + 6" 
- ( A$ =CH R $ ( 5 l l + 7 " - ( A$ = " E " l + 8" - ( A 

$ = " A " l + 9" - ( A$ = " D " l + 1 0" - ( A$ = "G " l 
+11*- ( A$ =" 8"l 

GI 130 SOUND PIT CH CA l . 20 

BP 140 GOTO 110 

CG 1 5 0 DAT A - 3 2 7 6 7 1 6 5 , 2 2 0 , 2 9 4 . 3 9 2 , 4 9 4 

.659 

Cl 160 	 DAT A 330.440 . 588,78 4 , 494. 659 

Program 5: Commodore Plus/4 & 16 Guitar 
Tuner 
Version by Gregg Peele . Assistant Programming 
Supervisor 
Refer to "COMPUTEl's Guide To Typ ing In Programs" 
before entering this list ing 

10 DI MNO ( 12) 

20 PRINT"{N}(CLR}(l3 RIGHT}GUITAR TUNER": 


FOR T= 0 TO 300:NEXT 
30 PRINT" f HOME} [ 4 DOWN} [ 7 RIGHT} USE THE E 

/A/D/G/B/CTRL-E 11 
- ­

40 PRINT"{3 DOWN}T5 RIGHT}KEYS FOR A_SIX­
STRING GUITAR. II 

50 PRINT" [ 3 DOWN} f6 RIGHT}DEPRESS THE SHI 
FT LOCK KEY" 

60 PRINT"{3 DOWN}[7 RIGHT)TO TUN E THE SEC 
OND SET OF" 

70 PRINT"{3 DOWN)f2 RIGHT}STRINGS FOR AT 
WELVE-STRING GUITAR." 

80 FOR T=0T012 :READ NO : NO(T)=NO : NEXTT 
90 GET A$:IF A$=""THEN 90 
100 	A=-(A$="E")+2*-(A$="A")+3*-(A$="D")+4 

*-(A$="G")+5*-(A$= "B") +6* -(A$=CHR$(5) 
) 

110 	A=A+7*-(A$="E")+8*-(A$="A") 
120 A=A+9* -( A$="D" )+10*-(A$="G" )+11 *-(A$= 

"B") - ­

130 IF A=0THEN 90 
140 VOL 7:SOUND l,NO(A),180 
150 GOT090 
160 DATA 0,345 ,516,643,73 9 ,798,854,685,77 

0,834,881,798,854 	 © 

This 	Publication 
is available in Microform. 
l nht:r~it~ ;\ licrufih11' l11tm1at iona l 

\00 S 11rth Zci:b RnJd. Di:p1 PU. . :\ nn ·\r b..11. ~ 1 1 JXIOh 

Program Your Own EPROMS 
~VIC 20 
~c 64 $99.50 
PLUGS INTO USER PORT. 
NOTHING ELSE NEEDED. 
EASY TO USE. VERSATILE. 

• 	 Read or Program. One byte or 

32K bytes! 


OR Use like a disk drive. LOAD, Q) 
SAVE, GET, INPUT, PRINT, CMD,

'O 	 OPEN , CLOSE- EPROM FILES! 

(tJ 	 Our software lets you use familiar BASIC commands to 
create, modify, scratch fi les on readily available EPROM c chips. Adds a new dimension to your computing capability. 

Q) Works with most ML Monitors too . 

E
• Make Auto-Start Cartridges of your programs. 


e 

• The promenade '" C1 gives you 4 programming voltage~. 


2 EPROM supply voltages, 3 intelligent programming 

algorithms, 15 bit chip addressing, 3 LED's and NO 

switches. You r computer controls everything from software! a. • Textool socket. Anti-static aluminum housing. 

• EPROMS, cartridge PC boards, etc. at extra charge. 

• Some EPROM types you can use with the promenade'" 
2758 2532 462732P 27128 5133 X.2B16A' 
2516 2732 2564 27256 5143 52813' 
2716 27C32 2764 68764 2815' 48016P' 
27C 16 2732A 27C64 68766 2816' 

Call Toll Free : 800-421-7731 
In California: 800-421-7748 

.-TI JASON-RANHEIM 
~ 580 Parrott St. , San Jose, CA 95112 

GET FAST RELIEF 

FROM IRS HEADACHES! 


With TAX COMMAND Income Tax Preporotory Software Series! 
On Oisk lor Commooore 64. Apple II . II+ . /l e. li e wifn &41< or obOve anCI IBM·PC. Xl . AT . Jc wlttl 

128K memort or m<He TAX COMMAND PROFESSIONAL Mgn-speeCI lax computation. v.1fh a 

wk1e vorlery of scnedules. 01 your finQer rips 
• Fast \,re-o ~ tino Fecieral Tax in!orma11on entry • Atl ma1nema11co1 colcu a ions cone 

ouloma11colly • Bull! in 10,, tables • P11n1s on I e oll1c10! US to-.: 101rns • Forget s.ometning? fa( 

Commono P101ess1ona11s 1tex1ole enm.gn 10 quick 1eco1cu101e • Cosr 01 program 1s rox Oeduct1b1e 

Tn1s menu amen program covers trie 1040 Fo1m. Sclledule ;\ B. C D E G R R? SE. w. and Forms 
2106. 2119. 2441. ono 3903 

Commooo10 64 S49 95. Apple II Se"es S79 95 IBM S99 95 

TAX COMMAND !or income lox computation. 
on Jape'°' Alari , Commo<Jore 64. Rodk> Shock COIOf Computet . nmex Stncl<At HXX>, TI99 / 4o. & Vic 20. 
Tax Commona rs me oor geo vers10n o Tax Command Protessk>nal w 1ln t e 10.:0 lorn Scneou:e A 
1nc:ome a... rag ng ana 101 IObleS 

s2• 	 5 

-	 ~- ~J:cr:i~~~~: ~1~ i /:,_eC~~~~D~~~R~or0=: ~M~= 
of tul snateQies. 

• Specif cal y ces:gneo tor ~our ·o). oonr rg • Dec·ce now 10 aeprec ·e cs.sets • \', neme· ·o sell 

stoc\.; • How 10 ma .. e co:i·1 1ens ct me !owes cos'. • S1l o.rieren· oo"lons 'c· I e ·,ec•s 

Commooo1e i;.: S4995. Apple II Seoes S7995 IBM S9995 

~~u~:~:ners recerve nei1 yeo(s update at o 

4i1.c Double Olscounll Buy Tax Command PI O· 
.,... 	 lessional ancJ Tax Command Planner IOI 


one low pnce S89.99 Commoda1e . 

$139.99 Apple . 01 $179.99 IBM . 


Procncal Programs Inc. stands be/'\ind 
Its prOducts, and wlll replace any 
defec1tve disk . 

- ·1AA a-.ou,ICJr-------------------- ----,
Send me 1os11elle l! Enciosea 1s rry cneci.. or mane) oroei or e omoun1 soec,heo 

Oelow plus s 00 tor s ppmg cr:o iano!ing Please seno nie 

lax Command P1olesslonol C-6-1 (S4995) APPie ii .s 95) IS\ \ (S9999) 


Tax Command {$24 .95) Vic 20 Commooore 6-1 

lox Commono Pkinne1 C 64 (S49 95) Apple II ( s;9 95) 161.1 (S9999) 


11wa nl rne Oouo:e Discoun!'I Tol Ccmmono Pro1ess1ona1 encl 1011: Commona Planner 1ogeiner 
C-64 (SB9 99) Apple 11 (Sl39 99) ISM (Sl79 99)

C!: Credtt cord customers coll (414) 278-0829. 

Nome 	 Aaoress 

C1tv 	 s1a1e Zip ---- - ­

Ma i 10. P1ocricol P1og1 oms. Inc. • P.O. Box 93104 	 Iqp
C-Ol·SS625 H0<m Mllwoukee Sneet •Milwaukee. Wisconsin 53203 Fr.rdi'lapn;.<c. 1 

~-----------------------------------~ 
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IT ALL ADDS UP • • • 

IBM SYSTEMS 

Starting as low as 


$1399 


N E C P RINTE RS 

NEC 2050................. ..............$749.00 

NEC 3660...... ... ...... .............$1<!49.00 

NEC 8860............... ... .. ..........$1799.00 


TANDON 

5 11, .. 320K Floppy .. ... .. . .. $189 .00 


V I SICORP 

Vis!Calc rv .. ...... . $159 .00 

V!siWord + .. .... . .. $249 .00 

Optical Mouse . .. .. ...$189.99 


IDEAssociatea 
5MB to 45MB Hard drives with 
removable Cartridge back up 
as low as .. .... .............. ..........$1399.00 

AST RESEARCH 

Six Pak Plus.... frorr:. . ..... $ 249.00 

Combo P lus II .. from .. $279 .00 

Mega Plus ...... from. . .. $299 .00 

110 ? !us . ........ from .... $139 00 


QUADRAM 

New Quadboard ... as low as .... $249.00 

Quadllnk 6'1K .........................$479.00 

Quadboard IL. ... as low as ...... $249.00 

Quad 512 Plus ...as low as .... ..$269 .00 

Quadcolor I... ... . .. ....$209.00 

Chronograph ................. . ........ $89 .99 

Parallel Interface Board ..........$89 .99 

64K RAM Chips Kit .... .. ....... . ..$4 .99 


PARADI SE 

Mult!·Display Card ... .. ............$339.00 

Modular Graphics Card .. ...... .. $319 .00 


BPI 

Open Acoess.. .... ..... ......... ....... . $339.00 


HARVARD 

Harvard Projec Manager $ 299 00 


P F S 

IBM/APP LE 


Wr!te ... .. ...... $89 .99 

Graph. .. . ......... ......... . .... $89.99 

Report... ... ....... ... . .. .... $ 79.99 

l'Ue ... ... .... ..... .... ... . .......... ..........$89.99 

Plan.......... .. ...............................$89.99 


ELECTRONIC ARTB 

Get Organtzed ..... ................. ... $139.00 


DISKETTES 


maxsll. 
5 !/•" M.D-1.. ............. .. .... ... .........$19.99 

61/•" MD-2 ................................$29.99 

8" FD· !.. .................................$39.99 

8'" FD-2 ......... ............................$49 .99 


V E RBATI M 

5>,,·· SS/DD .$21.99 

5 1.< " DSIDD. . .. $ 29 .99 


BIB 

511.- · Disk Head Cleaner .. .. . .... $1 4 .99 


west 
VISA' - 800-648-3311- In NV call (702)588-5854 

Order Status Number: 588-5854 

P.O.Box 6689, Dept.105 


Stateline, NV 89449 


LOTUS 

Symphony ............ ... .. ... .... ....... $489.00 

1·2 ·3 ........................................ $309 .00 


KAYES 
 .. $ .
Please [Data Base) ...... 269 00 


MAI 

General Ledgei' Pay roll. lnvent.o!'y, 

Accounts Payab le/Rece!vab le .... CALL 


MICROPRO 

WordStar Pro'.ess!onal Pack ..$279 .00 


MICROMIM 

R:Base 4000 ............................$279.00 


MULTIMATE INT. 

Multi Mate ....... ......... ..............$269.00 


MICROSTUJ' 

Crosstalk ................. .. . ..... $ 105.00 


MICROSO F T 

Mult!Plan .. . . S 139 00 


A SHTON-TATE 

Frame·sork .... $369 00 

ct.BASE Il.. ........upgrade .. ........$139.00 

dBASE II .................................$299.00 

dBASE Ili ...............................$369.00 

Fr!da.y l ...... ... ..................... ...... S 179.00 


IUB 

EasyWr!ter Ii ...$249.00 

EasySpeller . .. .. .... $! 19 00 

Easy Filer..... .. ... $229.00 


CONTINENTAL BOJ'TWARE 

l st Class Ma!l/ Form Lettor......$79.99 

Home Accounting Plus ............ $ 86 .99 


PROJ'ESBIONAL BOJ'TWARE 

PC Plus/The Boss ................... $269.00 


SYNAPSE 

F!le l!anager........ . ...$59.99 


FOX o!o GE LLER 

dGraph ......... S139.00 

Quick Code.. .. .. ..... .. ......... $ 139 .00 

dO t !l.. .. .. ....... . ............. .. . .. ... $49 .99 

Grafox ... ... .. .. .. .... ..... .. .. $139 .00 


ALPHA BOJ'TWARE 

Electronic Desk ...................... $219.00 


BORLAND 

Turbo Pascal. ............................$49.00 


•·!§.!,jfri.i 
Elephant 61/• ' ' SS/SD...............SlB.99 

Elephant 6 1/ • " SS/DD...............$ 17.99 

Elephant 511.-· DSfDD ... ..........S24 .99 

Elephant EMSP 6'/• .. . ..............$34.99 


DI BX KOLD!IRB 

INNOVATIV E CONCEPTS 


Flip-in-File 10.. . .. ...... " """" ' ... $3 .99 

Fl!p- in·F!le 50 ........ ...............s 17.99 

Flip-In-File 50 w llock ....... .. ...$24 .99 

Fl!p-in-F'!le (4001600 ROM).....$17.99 


*SANYO 

data systems 
PC COMPATIBLES 

ZENITH 


PC-180 Desktop ..... .. . .... ...CALL 


PC-160 Portable... .. .... .... .CALL 

COLUMBIA 


Deaktopa ... ..... . .. ....... .... ....CALL 


Por tablea ................. . ... .. .. CALL 


APPLE 

APPLE Ile STARTER PACK APPLE IIe.. ........... .. ............... CALL 


64K Apple lle. Disk Drive & Controller, APPLE IIc ........ ...... . .. ... .... ......CALL 

BO Column Card. Monitor ll &: DOS 3 .3 MacINTOSH ........... . .. .. .. .. . ..... .. CALL 

...... ......... .. ..... ......... .................... CALL 


MONITORS
AMDE K 

300 Green .. .$1 2 .00 
300 Amber . .S 149 .00 
310 Amber IBM P lug .. .. .$ 169 .00 
Color 300/a.ud!o ...... ................$259.00 

Color 600 Compos1te/RGBNCR$389.00 

Color 600 Hi-Res (640 • 240).$439.00 

Color 700 Hi-Res (720 • 240).$499.00 

Color 710 Long Phosphor ......$579 .00 


BMC 

1201 Plus (12" Green Ht-Res) .$68.99 

9191U .$229 .00 

9191 Plus .......... .. .. .. ........ .....$24 9 .00 


GORILLA 

12" Green .. .. .. .. $ 89.99 

12" Amber................................$89.99 


NEC 

JB 1206 Green .. .. ...................$109.00 

JB 1201 Oreen ........................$139.00 

JB 1205 Amber................ . .... $149.00 

JB 1215 Color.... .$ 259 .00 

JC 1216 RGB .. ... .. . 5399 .00 

JC 1460 Color .... $339 00 


P RINCE TON GRAP H ICS 

MAX- 12 Ambe r .... .................$199 .00 

HX-12 RGB ..... .. ... .. ... ....... ........ $489.00 

SR·l2 RGB .............................$629.00 


MODEMS 

ANCHOR 


Volksmodem .... .. . $ 59.99 

Mark IL Serial.. ...... .. .. .. . $ 79 .99 

Mark VTI (Au to Ans/Auto D1al)$ 99.99 

Mark XII (1 200 Baud) .. .... .... .. $259.99 

Mark TRS-80.............................$99.99 

9 Volt Power Supply .................$9 .99 


KAYES 

Sma.rtmodem 300..................$199.00 

Smartmodem 1200................$469.00 

Smarcr:iodem 12006 .. ...........$ 419 .00 

Micrornodem IIe ... . .. ..... . .... .... $269 .00 

M!cromodem 100 .$299.00 
Smart Com II ...........$75 .9 9 
Chronograph ........ .. ... .. ... $ 199.00 

Open purchase o!'ders accepted with net 30 days terms. subject to credit approval. Next da.y shipping on a.ll stock items. No risk. no deposit 
on C.O.D. orders and no waiting period for certlf!ed checks or money orders . Add 3% (minimum $5) shipping and handling on all orders . 
Larger shipments may require additional charges. NV and PA residents add sales tax . All Items subject to ava.!lab!l!ty and price change. 
Call today for our catalog. 

canada 
Ontario/Quebec 800-268-3974 

Other Provinces800-268-4559 


In Toronto ca.11 (4 16) 828-0866 

Telex : 06-218960 


2505 Dunw!n Drive, Urut 3B. Dept.105 

Mississauga., Onta.rio. Ca..nada L5L1Tl 477 E . 3rd St .. Dept:'! 05J Will iamsp ort , PA 17701 

east , :J 
800-233-8950 8-:!J 
In PA call (717)327-9575 


Order Status Number: 327-9578 

Customer Service Number: 327-1450 


SANYO 


MCB 880 ... .. .. . .. . ..... .. . .. .$699.00 


MBC 88 0 -2 ... ....... ... .... .$749 .00 

MBC 888 ........ . .. ......... .. $949.00 

MBC 888-2 .. .. ........ .. ... $1099.00 


SAKATA 

SC-JOO Color...... ............. $24 9 .00 

SG-1000 Green .. $1 29 .00 
SA-1000 Amber . S 139.00 

TAXA N 
100 12" Green ........................ $ 126.00 

121 IBM Green .......................$149 .00 

100 12" A.mber.. ....................$135.00 

122 IBM Amber.. .................... $1 59 .00 

210 Color RGB.... . ...... ...... ...... $ 269 .00 

400 Med-Res RGB . . .. .. $319 .0 0 

415 HI-Res RGB .. .. ...$439 .0 0 

420 Ht-Res RGB (IBM ). .. ...$469 .00 


UBI 

Pl I, 9" Green .. .... .... .. .... . $99 .99 

Pl 2, 12" Green ......................$ll9.99 

Pl 3. 12" Amber........ ........ .. ...$129.99 

Pl 4. 9'" Amber.......................$1 19.99 

1400 Color........ .. ............ ........ $ 249.99 


QUADRAM 

Quadchrome 8400 Color . $ 489.00 


ZENITH 

ZVM 122 Amber............. . .... $89 .99 

ZVM 123 Green .... .. ...............$ 84 .99 

ZVM 124-IBM Ambe r ..... ... $ 149.00 

ZVM 135-RGB/Color ............... $ 459 .99 


NOVATION 

J -Cat ... .. .. .. ..... $99 .99 

Cat ..... .. .. ...... $1 39 .00 

Smart Cat 103 .. .. ............ .. .....$1 79 .00 

Smart Cat 1031212 .... .. .. .. ... $ 399 .00 

Au toCat .... ............................... $ 219.00 

212 AutoCa.t ...........................$ 549.00 

Apple Cat II.. ..........................$249.00 

212 Apple Cat ........................$449.00 

Apple Cat 212 Upgrade. . ..$259.00 

Smart Cat P lus.. ...$ 339 .00 


ZENI TH 

ZT·l ... .... $ 339.00 

ZT-10 . $309 .00 

ZT-11 .... .. .. ........ .. .. . . $369.0 0 


http:D1al)$99.99
http:Ht-Res).$68.99
http:240).$499.00
http:240).$439.00
http:Compos1te/RGBNCR$389.00
http:Fr!da.yl
http:1<!49.00


• • .THE BEST PRICES 


PRINTERS 

AXIOM 

AT-LOO Atari Interface P1•inter$179 .00 
AT-550 Atari Bldlrectional . .. $ 259 .00 
GP-100 Parallel Interface ......$189 .00 
GP-700 Atari Color Printer. ..$489.00 
GP-550 Parallel Prloter.... ... . . $ 289 .00 

BMC 
401 Letter Qual!ty ..... ............ $589.00 
BX-80 Dot Matrlx ........ .. ... .... .. $ 239 .00 
BX-LOO Dot Matrlx ..... ........ .... $ 269.00 

C.I TOH 
Gorilla Banana. ... .... .. ... . .. $ 149.00 
Prowrlter 8510P .. .... .... .......... $ 339.00 
Prowrlter l550P........... .... ...... $ 579.00 
AlO (18 cps) Son of Sto.rw rlter$569 .00 
Hot Dot Mo.trlx .... .. .. ...... .. ...... ... .. CALL 
Fl0-40 Starwrlter......... ..........$949 .00 
Fl0·55 Prlntma.ster..............$1219.00 

COMREX 
ComWriterll Letter Quality .. $449.00 

DIABLO 
620 Letter Quality .. .. .. .......... $ 749 .00 
630 AP! Letter Qual!ty ..... .. $ 1549.00 

DAISYWRITER 
2000 .... .. .. . .. .. .. $949 .00 

E PSON 
RX ·80, RX·80FT. RX·lOO ..... ..... . CALL 
FX·80, FX-100...........NEW ... ...... CALL 
LQ 1500.... ................. LOW ... .. ..... CALL 
JX-80 Color. .. . ... ....... . PRICES..... CALL 

JUKI 
8100 ............... ... .. . ········ $469 .00 

MANNE SMAN TALLY 
l 60 L ... ... ... . $689.00 
180L .... $749 .00 
Spirit BO .... . ..... $ 259.00 

N E C 
ao l011s13o ...........................S74e.oo 
3510 / 16/30 ..... .. .. ... ......... ....... $ 1369.00 
7710/15/30 ...... .. ....... ... .. ..... ... $ ! 749.00 
8027 . .. . ...... ...... ... ... .. .. ... ...... ... .. $369.00 

OKIDATA 
82. 83. 84. 92. 93. 2350 . 2410..CALL 

OLYMPIA 
Compact 2 .. . ....... ... ... ..... $469.00 
Compact R0 ........... ............... ..$499 .00 
ESW 3000 .. . .. ......... $ 1399.00 
Needlepoint Dot Mat1·1x .........$329.00 

SMITH CORONA 
TP-1000 .......... ..... .. .. .... .... .. ... ... $449 .00 
Tractor Feed ........ ... ... ............ .$ll9.00 

SILVl!R R !l1lD 
400 Letter Quality .... ........$279.00 
500 Letter Quality .... . .. . .. $349 .00 
550 Letter Quallty ......... $459.00 
770 Letter Quality . .... . ...$799.00 

STA R 
Gemini !OX .... . .. .$259.00 
Gom tnt lBX ......................... .. ..$379.00 
Ra.dtx 10. .. ......... .. .. .............. .. . $549.00 
Radix 15 .... ... .......... ..... ..... .... .. $649.00 
Powertype . ........... . ... .... ... ..... . .. $329.00 

TOSHIBA 
1340 ........ ... . .... . . ... ..... $ 799.00 
1351 ... ....... $ 1369.00 

INTERFACES 

PRACTICAL P ERIPHERALS ORANG E MIC R O 

Graphcard ... .. .... ..... ............. .. .. .. $84 .99 Grappler CD (C84) .. .... ...... . .... .... $99.99 
Serial! Card ....... ... . .. ........ ... .. ... $109 .00 Grappler + (Apple) ............... . $ 119.00 
Mloroburrer JI+ ... ...... ...... ... .. .Sl79.00 Grappler 18K + (Apple) .. .. ..... $189.00 
Mlcrobuffer 32K..... ....... ........ .Sl99.00 
We carry Interfaces and cables for most computers on the market today. Call 
t.o determine your requlrem ents . 

Fj/ij'9 HEWLETT 
~/.!jl PACKARD 

41CV ..... .. . . . .... . .... .. . .. .... $189.99 
41CX .... ... . .. . ... .. .... .. .. .... $849 .99 
HP 71B........ ........ .... ........ .... S419.99 

HP l LC . . ..... $82 .99 
HP 12C. ............ ..... $92 .99 
HP 15C .. ...... ........... .... ... ......... $92.99 
HP 16C .. ..................................$92 .99 
HP 75D.. . ........ ...... $ 999.99 
HPlL Modu le ...... .... ..... .............$ 98 .99 
HPTL Cassette or Prlnter.......$369.99 
Card Reader ................. ........ .. . $143.99 
Extended Function Module .....$63.99 
Time Module ............. ......... ... .... $63.99 

We stock the full line of 
HP calculator products 

NEC 
PC -8201 Portable Com puterS439.00 
PC-8231 Disk Dr ive ...... $619.00 
PC-8221A Thermal Prlnters .. $ 149.00 
PC-828 lA Data Recorder... .. .... $99.99 
PC-8201-06 8K RAM Chlps ....$105.00 
PC·8208A 32K RAM Clll'trldge$329.00 

SHARP 
PC-1380 ............ . .... .. .... . $189 .99 

PC· l281 ......... . ........ . ..... $189 .99 

PC-1280 ... . .................... $109 .99 

PC·l800A . .. .. ... . . .... ...... . $185 .99 

PC·l250A .................... ... $88.99 

CE-125 Prlnter/Ca.ssetto ......... $ 128.99 

CE -150 Color Prtnter Ca.ssetteSl71 .99 

CE·l51 4K RAM ..... .. .. .. ..... ... .... $29.99 

CE·l56 SK RAM .................... ... $ 49.99 

CE· l6l ! 6K RAM .. .............. ... $134.99 

CE·500 ROM Library ea. .. ..$29 .99 


KOALA 
Atal'I (ROM) ...................... .$79 .99 IBM .. .. . $99.99 

C-64 . .. ........... ..... .$79 .99 Apple/Franklin ... .. .. ...... . ......... . $85 .99 


HOME COMPUTERS 


-- --, .... .. ·:o ·"-... ... ., , .-, . .::t :..l't• 11 .:;- • : ­

." ,rJ "·J l •l .. l 'rl ,"' fl l •J l. r •}'• I .: • f-') 

t=~~ti~~d;~ -~ 

CALL WHILE SUPPLIES LAST 

600XL1 BOOXL, 1200XL 
850 lnterfaoo ...........................$ 109.00 
1010 Recorder... .. .... .......... ..... .. . $ 64.99 
1020 Color Printer ... $ 79.99 
1025 Dot Matr lx Prlnter... ..... $ 199 .99 
1027 Letter Quallty Printer. $269.99 
1030 D!rect Con nect Modem ... $ 59.99 
1050 Dis k Drlve ......... .... .. . .. .. .. $229.99 
Touch Table/Software ..... . ..... ... . . $ 64 .99 
Light Pen/SofLwlll'e ......... ... .... ... $72.99 
CX22 Track Bal! . ....... ..... ... ..... .. $39.99 
7097 Atari Logo .... ..... ... ... ... . .... $74 .99 
4018 Pilot (Home) ..... ... ..... .... .. .. $ 57.99 
405 Pilot (Educ.) ................ .. . ... . $ 99.99 
6036 Atari Write r . . .. .. $49 .99 
5049 V!slCalc .. . .. ... $ 79.99 

MEMORY BOARDS 

Axion 32K.... ............ ................S44.99 

Axion 48K..... . ..........................S69 .99 

Axion 12BK ... ...... .. .. ..... ... ...... .. $269 .99 

Microblts 64K (600)................ $109.00 


SWP 

ATR·8000-16K Z80 CP/M .... $ 379.00 

ATR ·8000·64K zeo CFl'M ....... $ 499 .00 


BI T3 

Full V:ew 8 0 .. ...... .. $ 239 .00 


CX30Paddles .. ... .... .................. ... $ll.99 
CX40 Joy stlok .. ..... .. ............... .. .. $7.99 
4011 Star Raid ers .. ... . . .. $ 12.99 
4022 Pac Man .... $ 16.99 
4025 Defender .. .... ... ............... $ 32 .99 
8026 Dig Dug... .. . ..... $ 32.99 
8031 Donkey Kong....... ............ $32.99 
8034 Pole Posltlon ..... ... ... . .. . .. . .. $32 .99 
8040 Donkey Kong Jr.... .... .... .. $32.99 
8043 Ms Pacman .... ..................$32.99 
8044 Joust. ..............................$32.99 
8046 Pe ngo...................... ...... .. .. $ 16.99 
8052 Moon Patrol .. ..... .......... ... $32.99 
4003 Assembler . ........ .... .. ........ $ 34.99 
8126 Microsoft Baste I or 11 ... .. $ 64 .99 
488 Commun tca:or 11 ...... ...... .$ 119.99 

DISK DRIVES 

Indus GT Drtve (Atlll't) .......... . $ 279 .00 

Rana 1000...... ..... .. ..... . .. . ......... $299.00 

Trak AT-D2 ......... ...... ... .. .. .. .. .... $389.00 

Trak AT-D4... .... .......... .. ..........$ 539 .0 0 


Mic ro Bits MB~~~~MS ... $129.99 

IN TERFACE S 
Mlcrobl t s MB -1150... . ... . . .... $ 79 .99 

cl[ commodore 

CBlll 803a......................... ...$639.00 

CBM 8096.... . . .. .. ... ... $869 .00 
CB M 9000.. . .. .. . $999 00 
Bl2B·BO.. .. . . ...... . $ 769 .00 
8032 t o 9000 Upgrade .. . ....... $ 499 .00 
2031 LP D!sk Drive .... $299 .00 
8050 Disk Drive ........... .. ... ..... $ 999 .00 
8260 Disk Drlve.. ............. ..... $ 1249.00 
4323 Printer.............. ........... .. $329 .00 
<>U;l;j l'rlnter....... .... .... .. ........ .. $ 589.00 

6400 Prlntor.... ..... .. .. . .... ... .. .. $1449 .00 

Z-RAM .............. . ... . ...... ... ... ...... $ 369.00 

Silicon Offlce ..........................$ 499 .00 

The Manager ...... .... .... .. .. ... .... $199 .00 

VtstCalc ............ $159.00 


BATTERIES INCLUDED 

PaperCllp w/Spell Pack ..... ...... ..$84 .99 

The Consultant DBMS ..............$69.99 

Bus Ca.rd Il.. .. .. ............. ... ........$ 149.00 

80 Col Disp lay ......... .... ............$ 149.00 


DISK DRIVES 

MSD SDI .. ..... ....... $ 349.00 

MSD SD2 . .. .. .. ..... .. ....... ..$ 599 .00 

Indus GT .. ..$ 299.00 


P ERSON AL P ERIPHERALS 

Super Sketch Graphics Pad .... $ 39.99 


SX·B4 Porta ble......... . .. .. .... ..S749.00 

Commodore Pluo 4 ... .. ..... . . . . $ 1189 .00 

CBM 84..... .... ............... . . ...... $ 199.00 

Cl54l Disk Drlve ...... ... . .... ...... $ 249 .00 

Ci530 Datasette .. .. ..... ........ ..... .. $ 69 .99 

Cl520 Color PrlnterlPlotter... . $ 129.00 

M-801 Dot Matrix Prlnter.. ....$219.00 

Cl628 Dot Matrix/Serial. ........$299.00 

Cl702 Color Monttor..... .. ....... .$259 .00 

Cl600 VIC Modem ... . .. . ....... .... .. $ 69.99 

Cl650 Auto Modem ...................$89 .99 

Simons Baste ................. . ... $ 29 .99 

MCS 801 Color Printer...........$499.00 

DPS 1101 Daisy Prlnt.er .. .. ... ... $459.00 


P F B 

File (64). .. .... . . .. $59.99 


PRECISION SOFTWA RE 

Superba.se 84....... .. .......... ... ..... . $ 59.99 


PROPBSSI ONAL SOPTWAR1l 

Word Pro 2 Plus......................$169.00 

Word Pro 3 Plus ...................... $189 .00 

Word Pro 4 Plus/5 Plus each .$239.00 

Info Pro ... $179.00 

Administrator . . . .... $ 399.00 

Power ... ... ....... ................... .... ... $ 69.99 

Word Pro 64 Plus . ... .. $ 59 .99 


west 
VISA' - 800-648-3311- In NV ca.JI (702)588·6654 

Order Sta tus Nu mber: 588-6654 

P.O.Box 6669, Dept.:105 


Stateline, NV 89449 


canada 
Ontario/Quebec 800-268-3974 
Other ProvincesB00-268-4559 

In Toronto call (416) 828·0886 

Telex: 06-218960 


2505 Dunwln Drive, Unit 3B, Dept:105 

Mississauga., Ontario, Canada. L6LlTl 


east , 
800-233-8950 183 
In PA call (717)327-9575 


Order Status Number: 327-9576 

Customer Service Number: 327-1480 


477E.3rdSt., Dept:105,wuua.msport.PA 17701 


CANADIAN ORDERS: All prices a.re subject to shipping, tax a.nd currency fluctuations. Call for exact pricing In Cane.de. . INTERNATIONAL 
ORDERS: All orders placed with U.S. offices fo r delivery outside the Continental United States must be pre-paid by certified check only. 
Include 3 % (minimum $5) shipping and he.ndllng. EDUCATIONAL DISCOUNTS : Additional discounts are e.ve.Ue.b le to qualified Educational 
Institu tion s. APO & FPO: Add 3% (minimum $ 6) shipping e.nd handling. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

• 

• 

• 


http:Dept:105,wuua.msport.PA
http:Superba.se
http:Prlnt.er
http:Clll'trldge$329.00
http:puterS439.00
http:Sto.rwrlter$569.00
http:P1�inter$179.00


REVIEWS 


Sequential Circuits Music 
Sequencer For Commodore 
64 Richard Man field , 

Req11irel/l c11ts : CollllllOdore 64; 

cassette or disk drive 

rcco 111111c 11 ded. 


With your computer, the Se­
qu ential Circuits Sequencer 
package, and a mu ic sy nthe­
s izer, you ' v go t n10re musical 
power at your fingertips than 
anyone would have believed 
possible even a few years ago. 

NEW! 
Universal Input/Output 
Board for VIC-20/64 

• 16 channel 8-bit AJD converter with 
100 microsecond sampling time. 

• 1 D/A output. 
• 16 high voltage/high current discrete 

outputs . 
• 1 EROM socket. 
• Use mul tiple boards for add itional 

ch ann els up to 6 boards. 

VIC-20 UHi MW-311V ..... $205.00 
CBM-64 usu MW-311C ... . 5225.00 

Dealer 
inquiries invited. 

Micro World Electronix, Inc. 
3333 S Wadsworth Blvd. =CIOS, 

Lakewood, CO 80227 
(303) 987-9532 or 987-2671 

enior Editor 

A synthesizer is so mething 
like a n e lectric organ , except it ' s 
fa r more powerful. It's a co m ­
puter that pla ys music. Through 
its keyboard , you can so rn e times 
come. amazingly clo e to the 
ounds of acoustic instrum ents. 

And beca use you are ab le to 
control a ll th e e le m nts of a 
sound, you can also crea te in ­
s truments that have neve r been 
heard before . It's a remarkabl y 
fertile env ironment and mu i­
cians are jus t beginning to tap 
it potential. 

Why Buy An Organ? 
ow that quality synthesizers 

are relative ly inex pe ns ive, more 
and more peopl e are conside r­
ing th em as an alternative to the 
trad iti onal home organ or piano. 
After all , vvh y buy an organ 
w he n it will alway - no matter 
what button you pre s- ound 
like an organ? A synthe izer has 
all those organ sounds, but also 
has a harpsichord sound that 
you cannot distinguish from the 
rea l thing, as we ll a doze ns of 
other sounds which m ore or less 
duplicate traditional 
ins trumen ts . 

When yo u 've got a whole 
orches tra at your disposal, one 
of the first things you want to 
do is orchestrate. That 's where a 
sequ encer comes in. 

His torical ly, very few peo­
ple have had the tale n t or the 
luck to be able to experiment 
with orchestration : combining 

variou s instrum ents in to a musi­
ca ll y p leasan t arran gem en t. 
Those d avs are over. On som e 
sy nthesizers you ca n pla y a vi­
ola part, then Ii ten to the viola 
pla ying back w hil e you add a 
vio lin m elody. N xt, wh il e li s­
tening to the v iola and violin , 
you ca n lay d own a harpsichord 
and late r put in a flute or what­
ever. Insta n t chamber e nsembl e. 
You 've beco m e a one-man 
band. 

There are two ways to layer 
th e differe nt sounds of a sv nth e­
s izer : w ith a mu ltitrack tape re­
corder (ex pens ive) , or with a 
sequencer (now inexpensive). A 
sequencer is li ke a digital tape 
reco rd er, excep t you've got 
more control than is poss ibl e 
with a tape reco rder. 

Laying Down Tracks 
Here 's how it works: 
1. You te ll the equ e ncer that 
you 're abou t to lay down track 1. 
2. You play the sy nthesi zer key­
board , perhaps a bass guitar 
sound . 
3. As you ' re pla y ing, th e e­
qu encer i memorizing th e vo l­
ume, the vo ice, th e speed, th e 
rh ythm, the individua l notes, 
and even ex pre ion (how hard 
you pressed the keys, assun1ing 
your sy nthe izer has a veloci ty­
sensitive keyboard). 
4. You then instruct the se­
quencer to start pl ay ing track 
whi le s imul ta neous ly recordin g 
track 2. 
5. Wh il e lis tening to the bass 
line on track 1, you come in 
hard with a lead guitar . 
6. Re peating this process, you 
can add up to s ix tracks with 
the Sequential Circuits 
Sequ encer. 



"The machine works in a trouble-free manner, and is really a pleasure to use!' 
Robert J. Burdett-Oak Park, Illinois 

''I was so pleased with the ADAM that I took it to school and gave a presentation to the 
entire school body. When I was finished many of my peers were raving over the AQ\M!' 

Michael DiJ ulio-Chicago'·Illinois 

''You have an excellent machine for the home user. Smart LOGO and Smart Filer are 
excellent. . .Smart Keys make it very easy to use the software, even before you read the 
instructions completely!' Wayne Motel - Dyer, Indiana 

''Your keyboard is better than the Apple.:*" Donald Prohaska-San Diego, California 

"I find the word processor and the basic programming language to be very user friendly!' 
Gordon R. Franke-Kirksville, Missouri 

"I am more than pleased with the operation of the machine, and not having any experience 
with computers, I am happy that finally someone has produced a machine not only at a 
reasonable cost, but one that you can nearly sit down and start using without any training period!' 

Frederick A. Tripodi-New York, New York 

'l'HE 
CUS10MERIS 
ALWAYS 

RIGHT. 


; 

c 1984 Coleco Industries Inc. TV not incl uded .. Apple is a trademark of Apple Computer, Inc. 



COMPUTE! Back Issues 


Here are ome of the applica tions, 
tutorials, and games from ava il able 
back issues of COMP UTE Each 
issue contains much, much more 
than there 's space here to list, but 
here are ome highlights: 

Home and Educationa l CO MPUT­
ING! (Summer 19 1 and Fall 
1981-coun t as one back i ue): 
Exploring The Ra inbow Machine, 
VIC As Super Calculator, Custom 
Characters On The VIC, Alternative 
Screens, Automa tic VIC Line !\um­
bers, Usi ng The Joy tick (Spacewar 
Game), fast VIC Tape Locater, 
Window, VIC Memory Map. 

May 1981: lamed GOSU B/ GOTO 
in Applesoft, Generating Lower 
Case Text on Appl e II , Copy Atari 
Ser en to the Printer, Disk Direc ­
tory Printer for Atari , Rea ltime 
Clock on Atari, PET BASIC Delete 
Utility, PET Calcul ated Bar Graphs, 
Running -lO Column Programs on a 
CBM 032, A Fast Vi ibl e Memorv 
Dump, Cassette Filing System , Get ­
tin g To A Machin e La nguage Pro­
gram, Epidemic Simuliltion. 

June 1981: Computer Using 
Educators (CUE) on Software Pric­
ing, Apple fl Hires Character Gen­
erator, Ever Expa nding Apple 
Power, Color Burst for Atari , Mix ­
ing Ata ri Graphi cs Modes 0 and 8, 
Relocating PET BASIC Programs, 
An Assembl er In BAS IC fo r PET, 
Quadra PET: Multitasking?, Map ­
ping Unknown Machin e Language, 
RAM/ ROM Memory, Keeping 
TABs on a Prin te r. 

July 1981: Home Heating and 
Cooling, Animati ng In teger BASIC 
Lores Graphics, The Apple Hires 
Shape Writer, Add ing a Voice Track 
to Atari Programs, Machin e Lan­
guage Atari Joystick Dri ver, Four 
Screen Utiliti e for th e PET, Saving 
Machine Language Program on 
PET Tape Headers, Com modore 
ROM Systems, Us ing TA B, SPC, 
And LE . 
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August 1981: Minimi ze Code and 
Maximize Speed, Apple Disk Motor 
Con trol, A Cassette Tape Monitor 
for the Apple, Easy Reading of the 
Atari Joys tick, Blockade Came for 
the Atari, Atari Sound Utility, The 
CBM " Fat 40, " Keyword for PET, 
CBM / PET Load ing, Chaini ng, and 
Overlaying, Addi ng A Progra m ­
mabl e Sound Generator, Converting 
PET BAS IC Programs To ASC II 
Fil es. 

O ctober 1981: Automatic DATA 
Statements for CBM and Atari, VIC 
News, Undeletable Lines on Apple, 
PET, and VIC; Budgeting on the 
Apple, Atari Cassette Boot-ta pes, 
Atari Variable Name Util ity, Atari 
Program Library, Trai n Your PET to 
Run VIC Progra ms, Interface a BSR 
Remote Control System to PET, A 
General Purpose BCD to Binary 
Routine, Converting to Fat-40 PET. 

December 1981 : Saving Fuel $$ 
(mu ltiple computers), Unscramble 
Game (multiple compu.ters), Maze 
Generator (multip le compu te rs), 
Animating Applesoft Graphic , A 
Simpl e Atari Word Proces or, Add­
ing High Speed Vertical Positioning 
to Ata ri P / M Graphics, OSI 
Supercursor, A Look At SuperPET, 
Superman for PET/ CBM, PET Mine 
Maze Game, Replacing The I PUT 
# Comma nd, foreign Language 
Text on The Commodore Printer, 
Fi le Recovery. 

Jan uary 1982: Invest (multiple 
co mputers), Developing a Bu in e ·s 
Algorithm (mul tipl e computers) , 
Apple Addresses, Lowercase with 
Unmodified Apple, Cryptogram 
Came for Atari, Superfont : Design 

Specia l Character ets on Atari, 

PET l~ epa i rs for th e Amateur, 

Micromon for PET, Self-modifying 

Programs in PET BASIC, Tinvmon: 

A VIC Monitor, VIC Color T(ps, 

VIC 'vlemory Map, ZAP: A VIC 

Ca me. 


May 1982: VIC Meteor Maze Came, 

Atari Disk Drive Speed Check, 


Modifying Apple's Floating Point 
BASIC, Fast Sort For PET/C BM, 
Extra Atari Colors Through 
Artifacting, Li fe Insurance Estimator 
(multiple computers) , PET Screen 
Inpu t, Get ting The Most Out Of 
VIC's 5000 Bytes. 

August 1982: The New Wave Of 
Per ana l Computers , Household 
Budget Manager (multipl e co mput ­
ers) , Word Ga mes (multipl e 
compu te rs), Color Computer Home 
Energy Monitor, A VIC Light Pen 
For Und er $10, Gue That An imal 
(mu lti ple compu ters), PET/ CB M 
Inner BASIC, VIC Communications, 
Keyprint Compendium, Animation 
With Atari, VIC Curiositi es, Atari 
Substring Search, PET and VIC 
Electric Eraser. 

September 1982: Apple and Atari 
and the Sounds of TRO , Com­
modore Automatic Di ·k Boot, VIC 
Jovstick ·, Three Ata ri CTIA Arti ­
cl ~s, Com modore Di sk Fi xes, The 
Apple PILOT Language, Sprites and 
Sound on the Commodore 64, 
Periph eral Vision Exerciser (mul­
tiple computers), Ban ish INPUT 
Statements (multiple co mputers), 
Charades (multipl e com puters) , PET 
Pointer Sort, VIC Pause, Mappi ng 
Ma chine Language, Comm odore 
User-defin ed Functions Defin ed, A 
VIC Bu g. 

January 1983: Sound Synthesis And 
The Person'al Compu ter, Juggler 
And Thunderbird Games (mul ti pl e 
computers), Music And Sound Pro ­
grams (mu ltip le computers), Writing 
Transportable BAS IC, Home Energy 
Calculator (mu ltipl e computers) , 
All About Commodore WA IT, 
Superman 64, Perfect Com modore 
INPUTs, VIC Sound Generator, 
Copy VIC Disk Fi les, Commodore 
64 Architecture . 

May 1983: The ew Low-Co t 
Printer/ Plotters, Jumping Jack (mul ­
tip le computers), Denector (multipl e 
computers), VIC Kaleidoscope, 
Graphi cs on th e Sinclair / Timex, 
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Bootmaker For VIC, PET and 6-l , 

VICSTATIO : A " Paperless Of­

fice, " The Atari Musician, Puzzle 

Generator (multiple computers), In ­

sta nt 64 Art , 64 Odds J\nd Ends, 

Versatile VIC Data Acquisition, 

POP For Commodore . 


June 1983: How To Buy The Right 

Printer, The Ne1,·, Lm,·-Cost Print ­

ers, Astrostorm (mul tipl e co mput ­

ers), The Hawkmen Of Dindrin 

(mu ltip le computers), tvlus icMaster 

For The Commodore 6-l, Com­

modore Data Searcher, J\tari 

Player/ Missile Graphi c implified, 

VIC Power Spirals, Un EW For 

The VIC and 64, Atari Fast Shuffle, 

VIC Contractor, Commodore 

Superman Q & A. 


July 1983: Co nstructing The Id ea l 

Computer Game, Techniques For 

Writing Your Own Adventure 

Game, SpeedSki And Time Bomb 

(VIC), Castle Quest And Roadbl ock 

(J\tari) , RJ\TS! J\nd Goblin (64), 

How To Create A Data Filing Sys ­

tem (multipl e computers), Ho\\' To 

Back Up Di ks For VIC And 6-l , 

Atari Art ifacting, All J\bout The 

Commodore USR Comm and, Tl 

Mailing Li t. 

August 1983: Wea th er Forecaster 
(mu lti ple computers), First Math 
And Clues (multiple computers), 
Converting VIC And 6-l Progra ms 
To PET, Atari Verify, Apple 
Bytechanger, VIC And 6-l Escape 
Key, Banish J\tari I PUT State­
ments, Mi xi ng Graphics Mode On 
The 64, V!Cplot, VIC/ 6-l Transla ­
tions: Reading The Keyboard, Musi­
ca l Atari Keyboard, VIC Display 
Messages. 

September 1983: Game That 
Teach, Caves Of Ice, Dia mond 
Drop, Myste ry Spell , and Dots 
(multipl e computers) , VIC Pilot , 
Ultrasort (\I C, 6-l , PET), Ea y /\tari 
Page flipping, Compu ter Aided De ­
sign On The Tl, Relative Files On 
the VIC/64, Atari Fo ntbyter, Tl 

Sprite Editor, ;\ II /\bout Interrupt» 
(multiple compu ters), racking The 
64 Kerna l, Maki ng Change On The 
Timex/S inclair, Bui ld Your Own 
Random File Manager (multiple 
computers). 

October 1983: Computer Games By 
Phone, Coupon Fil e (multipl e 
comput er ·), Dragon Master And 
Moving Maze (multiple compu ters), 
Merging Programs From Com­
modore Disks, Ata ri Master Di sk 

Directory, Sprites In Tl Extend ed 

BASIC, Com modore EXEC, l\'lulti ­

color Ata ri Character Editor, High 

Speed Commodore tla zc r, Apple 

Sounds, Extra Instructi ons (mult iple 

computers), Commodore DOS 

\Vedge_, !m·isible Oi -k Directory 

For VIC /\nd 6-l . 


February 1984: What Makes A 

Good Game, Circus (multiple com­

puters) , Quatrainment (multipl e 

computers), Commodore 3-D Draw ­

ing Master (Apple version also in ­

cluded), Speedy BASIC For VIC 

And 6-l , Dr. Video 6-l. 


March 1984: Al l About Add ing 

Periphernls, Modern Memory: The 

Future Of Storage Devices, Roader 

(m ul tiple computers), Barrier Battle 

(multipl e computers), Programming 

The Tl: Fi le Process ing, Sou nd 

Shaper (mu ltipl e computers), Co m­

modore Fioating Subroutines, Big 

Buffer For Atari. 


Apri l 1984: Apple 's Macintosh Un ­

veiled, Securities /\nalv is (multiple 

compu te rs) , Worm Of ·Bemer (mu l­

tip le computers) , Programming The 

Tl: File Processing, Part 2, 

15-l O / 1541 Disk Housekeeping, 

Hidden /\tari DOS Commands, 

Function Kevs For The Apple, Tl 

Tricks And Tips, Super Directory 

(multiple computers). 


May 1984: The Digita l Palette : Fun ­
damentals Of Computer Graphics, 
The Inside Story: How Graphics 

Tablets /\nd Light Pens Work, Pic­
ture Perfect For Atcll'i /\1.1 d Com­
modore 64, 6-l Hi -Res Graphics 
Editor, Snert le (mu ltip le comput ­
ers), Pentominos: A Pu zzle-Solving 
Program (multiple computers), !\ 
BAS IC Cross-Reference (PET, 6-l) . 

June 1984: Choosing The Right 
Printer: The Easv Wa\· To Hard 
Copy, Pc ts (multip!t:; computer ), 
Olympiad (m ul tip le computers), 
Programming The Tl: Tl Graphics, 
MacroDOS For Atari , Part 1, Apple 
Variable Save, Programming 64 
Sou nd, Pa rt 1, Apple Input And 
Menu Screens. 

July 1984: Evolutionary To The 
Core: The Apple I le Heads For 
Home, The ABC · Of Data Base , 
Statistics For Nonstatisticia ns (mu l­
tiple computers), Bunn y Hop (mul­
tiple computers), Blueberries 
(multipl e computer ), Atari Artist , 
Applesoft Lister, Program Conver ­
sion With Sincla ir BASIC And TI 
BASIC, Commodore 64 ROM 
Generations. 

Back issues are $4 each. Price in­
cludes freight in the US . Outside 
the US add $1 per magazine or­
dered for surface po tage, $4 per 
magazine for air mail postage. 
All back issues subject to 
availability. 

In th e Continental US call 
TOLL FREE 800-334-0868 

(919-275-9809 in NC) 

Or write to: 
COMPUTE! Back Issues 
P. 0 . Box 5406 
Greensboro, NC 27403 USA 

Prepay ment required in US 
fund s. 
Ma · tcr Card, VISA, and 
American Express accepted. 

C residents add 4.5 % sa les tax. 
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No programming - ever! 
• Create your 

To make things even easie r, 
the mus ic indust rv ha s accorn ­
pl ish ed som ething that has thus 
fa r e luded th e com puter ind us­
tn·: a sta ndard ized inte rface. 
C~lled M IDI , it nil ws you to 
connect most sv n th esizer to 
each ot her, and al low them to 
communicate a great \'ariety of 
m us ical in format io n . It is 
th roug h thi s in ter fa ce th at the 
sequence r contro ls one or more 
sv n the izers. 
· l f vou use t\\'O sv n thesize r , 

vou cai1 re co rd two \~ O i ces 
~ i m u lta n eou sly. /\!so, Sequ en tial 
C ircu it m a kes a svnth esize r 
call ed th e Six-Trak which can 
pla y diffe rent , ·o ices si mul ta ­
neo uslv \\·h en vou add its Sl'­
q11c11cei· Expn11slo11 Soft zunre 
package. 

Even bv itself, th e unex­
pa nded seq ~1ence r has man y at­
tracti ,·e fea tu res. You ca n record 
and pl ay back a musical li ne o n 
one of the s ix track in th e di gi­
ta l record e r. lf your sy n th es izer 

is polypho n ic (ca n play more 
than o ne note at a ti m e) , the e­
qu en cer will m emorize as m an y 
n otes as you play. Man y synth e­
s izers, h oweve r, d o limi t vo u to 
p lny in g a ingle v ice , such {l (\ 

trun1pet , cit o ne ti me . 
Th e six layered tracks, 

m emorized by the sequencer, 
cC1r1 be ind ivid ua llv ed ited. 
Tracks c21 n be looped , e ra sed , 
co pied , o r transposed to a ne\,. 
key. You CC\rl a lso change the 
tempo o i yo ur piece after it 's 
record ed - with out 21 ffect ing the 
p itch . 

The co m bi n ed so u nd of 21 11 
six tracks is ca lled a scq11c11cc . 
Up to eigh t differe nt seque nces 
can be chained together to fo rm 
C1 co m p lete so ng, 21nd sequ e nces 
or songs ca n be saved o n tape 
or d isk . 

A Special 
Autocorrection Feature 
O n e of the most ex traordinarv 
fea tu res of thi powerful m us.ic 
software is ca lled Au tocorrectio n . 
Any track o r so ng can be auto ­
m atica lly brought to g reate r 

rh yt hn1i c accuracy. In practice, 
th is m ea n th at if vou ' re no t a l­
way quite on the ·beat, you can 
have th e com pu te r ad just th e 
rh ythm to s u it yo ur ta s tes . 
Whcit 's m ore , you d efine th e d e­
g ree of accuracy: a nythin g fro m 
a quar ter note to a thirtv-second 
trip let d egree of reso lu tion . Th at 
way you rnn decid e h O\v mu ch 
co r.rcctio n to app ly. If th ings arc 
too perfectly timed, the music 
ca n begin o sound mecha nica l 
and cold. If thev're too loose, it 
o und s ama te u1:ish , u n tale nted . 

If you 've eve r wn n ted to try 
composin g m usic, co nd ucti ng an 
o rchest ra , o r running a record­
ing studi o , th e Sequential Cir­
cuits Seq uencer, a synth esize r, 
and vo u r Commodore 6..J. will 
now g ive you the esse n ti a I 
too ls. Yo u ' ll probab ly be sur­
prised at the quality of the mu ­
ic vo u cnn in vent with a li t tl e 

hel~1 fro m these fri end s . 

Sc q11c11tial Circ11ils M11sit" Scq11e11cc r 
Seq11c11/ial Circ11its, Inc. 
3051 ,\!o rtli First Street 
5 11 11 / OSI' , CA 95'/3-i 
5225 	 © 

own file 
system 
to use, 
copy or 
even sell.. 

• Simple, 
powerful 
report 

system 

available 


• 	 For IBM ,'" Atari ,'"' 
Commodore ,'"' Apple.™ 

Call now for detai ls: 


1-800-621-4109 In Illinois 312-470-0700 


CodeWriter. 
Th e world's leadiflg supplier 
ofprogram de•igfl 50ftwa re. 

7847 N. Caldwell Ave., Niles, IL 60648 
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Sunburst Educational Software 

Glenn M. Kleima n and Susan Ke\'es 

Rcq11ircl/lc11 ts: Atn ri, App/1• JI 
series, Cu111111odorc 64, IBM 
PC/ PCjr, TRS-80 Color Colll­
p11 tcr, or TRS -80 Models l/ lll / 4. 

of all tl1c progra111s rcziiewcd nre 
nuailn/1/c for nll co111 p11 tcrs; :;;1'1' 

notes at c11 d of rcv inl' for specific 
systc111 req11i re111 c11ts. Tile I1crsio11s 
rcuicwcd !1crc <Pere for tile Atari, 
/Jut nil Pcrsio ns nre si111iln r. 

Ed ucato rs a re fin di ng the search 
for classroo m soitware to be 
time-co nsuming, d ifficu lt, and 
frustrating. There are hu ndreds 
of pnckage av01ilable, a nd pub­
lis he rs a re ex pend ing a greJt 
d ea l of effor t ma rketing th e n1 to 
chools. Yet teachers te ll us that 

most of the so ftwa re thev see 
does not meet the ir needs. 

Te<1c he rs are look ing fo r 
hig h -qua Ii ty software-soft\\'are 
th at is easv to use, holds stu­
d en ts' in te.rest, an d he lps stu ­
de n ts lea rn . Th ey need software 
thnt fits in to th e. curricu lu m and 
also expa nds upon what can be 
done \\·i th books , s lides, and 
fi lm s . Th ey want progra ms that 
m ake good use of the il ex ibili tv 
an d in te ract ive ness o f · 
comp u te rs. 

Most school s ha,·e a verv 
limited number of co mpu te rs . 
Teach ers the re fo re need pro­
gra m s that each ch ild ca n use 
for a s ho rt time, o r that g roups 
of chi ldre n ca n use togeth er. 



Since each classroom conta ins 
ch ildren vv ith a variety of in ter­
ests and abiliti es, teachers also 
need programs w ith several lev­
e ls so s tu dents do not beco me 
frustrated with ta sk · that are too 
difficult , or bo red w ith tasks 
that are too easy. 

Teac hers want su ppo rting 
prin t ma teria Is tha t prov ide tu­
den ts with the brt ckgroun d 
in formation necessarv to make 
good use of their tin1e on the 
computer. They also want ma­
terial s th at he lp them re late the 
compu ter program to othe r les­
sons and ac ti vities. In add ition, 
they need reasonably priced 
software packages tha t conta in a 
backu p copy of the d i k. 

Whe n we a~k teachers 
w here they find soft \\'are that 
meets these req uire n1 en ts, one 
com pany, Sunburst Commun i­
cations, is menti oned more than 
an y o th e r. Sunburst ' so ftware 
packages con tai n wel l-designed 
programs tha t address curricu­
lum objectives and provide en­
joyable, worth w hil e activit ies 
for s tud ents. Thcv also con ta in 
supporting prin t ·ma teria ls for 
both teachers and stud en ts. 

Here \,ve ' ll rev iew fo ur 
products that are good examples 
of the quality and diversity of 
Sunburst products . SeJ11Calc is a 
ma th program, M-ss-ng L-nks is 
a language arts program, and 
The Factory and Tlrr !11crrd i/J /e 
Laboratory a re logic/ problem ­
solving programs. 

Su nburs t soit\\'are i ava il­
a ble in both classroom and 
home ver io ns . Aside fro m 
packagi ng, the only differences 
are that classroom versions cost 
m ore ($55 to $95) and include a 
thorough teacher's guid e, a 
backup d isk, and a lifetim e war­
ra n ty. Ho me vers io n co me vv it h 
a sma ller parent 's guide and a 
90-day warranty and retail fo r 
$39.95. How ve r, 51'111Calc is not 
availab le in a home ve rsion , and 
the only edi tion of M- ·s-ing 
L-n ks fo r home u e is " Young 
People's Literatu re ." 

SemCalc 
Se111Calc, w hi ch is short for Se­
man tic Calculator, was devel­
oped by Juda h Sch wartz . Thi s 
progra m he lps stud ents analyze 
ar ithmetic s to ry pro blems into 
th e ir cri tica l components. The 
program provides the s tuden t 
w ith an onscreen " pad " to 
reco rd th e elements of a prob­
lem, line by line, in terms of 
quan tity (" How many?") and 
kind ("Of what?"). Wh en the 
stud en t tries to add d ifferent 
ki nds of thin gs (for exa m ple, 
apples and oranges), the pro­
gram res ponds: "Can apples be 
con verted to oranges-or can 
oran ges be co n verted to ap ­
p les?" When, as in thi s case, the 
a nswer is no, the progra m asks: 
" Apples and oranges are both 
what?" The stud ent then sup­
plies a n appropria te category. In 
cases whe re o ne te rm ca n be 
co n ve rt ed into the o th er, as w ith 
hours and minu tes, th e student 
suppli es the appropriate formula 
fo r making th e con vers ion . Sim­
ilar prompts a nd aids are pro­
vi d ed fo r mu lti p li ca ti on and 
div ision prob lems. 

51'111Calc \'\1as designed to 
help tud ents determi ne solu­
tio ns, not s impl y to prov ide cor­
rect answers. For exa mpl e, if th e 
studen t enters " poll ywogs" as 
the comm on catego ry for apples 
a nd ora nges, the program wi ll 
indi cate that 7 apples plus 8 or­
ange equal s 15 poll ywogs . If 
the student indicates that there 
a re 60 hours in a mi nute, the 
prog ram will rnultiply the num ­
be r of m inu tes by 60, add th is 
quantity to the hours, and indi­
cate the sum as the correct an­
swer in hour . Th us it is up to 
the stud ent to speci fy, and 
th e re fo re unde rstand , th e correct 
re la ti onships among the ele ­
m ents of a probl em . 

Sc111C(.l/C comes with a tuto­
ri a l o n disk tha t, though some­
what repetitive, clearly descr ibes 
how to use the program, and 
g ui des the st udent th rough 
some sample problems. The tu ­

to rial a lso illus trates tha t the 
progra m itse lf cannot " think, " 
but me rely responds fa ith fu ll y 
to student in put regard less of its 
fact ual accura cy. It is a va luable 
rem inde r for ad ults as we ll as 
children that the qualit1' of the 
output is dependent on the 
quali ty of the inp u t. 

Sc 111Calc is an interesting, 
useful , and unusual prod uct . 
Give n the d iff icul ty many chil ­
dren ha ve in extracting and or­
ga ni zing re leva nt data from 
sto ry problems, it can serve as a 
useful too l in a va ri ety of class­
room appli ca tions. 

M-ss-ng L-nks 
M-ss-11g L-11ks is a language a rts 
program designed by Caro l 
Chomsky and Judah Schwartz. 
It provides a se ries of puzzles in 
w h ich the student fill s in blanks 
to con1plete words in a passage . 
By solving these puzzles, the 
student develops readin g a nd 
vocabu la ry skills w hile discove r­
ing patterns in the s tructure of 
language. This program is m od­
eled o n the " cloze procedure" 
used by man y reading teache rs 
and som e s tandardized readin g 
tests. 

M-ss -11g L-11ks is based on 
excerpts from written material s 
and co mes in severa l ed itions: 
" Yo ung People's Literature," 
" Classics, O ld and Nevv," and 
" MicroE ncyclopedia. " We re­
viewed th e " Young People's Lit­
e rature" program, w hich 
provides a selection of nine pas­
sages from each of nine books. 
Included are such favorites as 
T/1r Wi11d in tltc Willml'S , Charlie 
and the Cl1ocolnte Facton/, and 
The Lion, th e Witch, and° tilt 
Wardro/Jc . A separate ed itor pro­
gram is ava il abl e fo r teacher , 
parents, o r chil d ren w ho wa nt 
to create th e ir own texts and 
pu zzles. 

When using M-ss -ng L-11ks, 
tud nt firs t se lect a passage. 

Then th ey se lect one of the nine 
ava il a ble puzzle formats. These 
range from a format with all th e 
vowels deleted to a format w ith 
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no clu es at all. The options are 
di splayed in a clc\·er ly designed 
me nu , in w h ich the first five 
choices arc s hown as: 

A. W h- ch f-r m - t d - y-- w -nt7 

B. W-i- h -o-m-t -o -o- w -n-? 

C. W---- f- - --- d- y-- w---? 

D . Whic h ------ do --- wa nt? 
E. -- i-- -o--.i- -o -ou -a --? 

Nl-s:>-11,' L-11 /.: s can be used 
bv o ne o r t\,·o children. The 
piayer can set limi ts o n the 
number of guesses al lo \\'ed fo r 
ea -h letter (from 1 to 5) and, for 
the t1,·o-playe r mode, the num­
ber of guesses per turn (from 3 
to 15). 

V\7e played /vl -::.s -11g L-11/.:s 
with severa l diffe ren t passages 
.i nd a varietv oi for m.its. We 
we re p leased to d iscove r hmv 
e ngagin g the acti , ·itv is and how 
much knm,·ledge al~ou t th e 
tructu re of the Engli h la n ­

g ua ge a nd s pe llin g is brought to 
bear while co mpleting the pas­
sages . M-ss -11g L-nks can prov id e 
m a ny ho urs of enj oya bl e, 
\\'Orth \\'hi le act ivitv. 

The Factory 
Til e Fnctt1ry, designed b>' Marge 
Kosel and Mike Fi h , is one of 
Sunburst ' most p pul.ir 
probl e m - -o lving progra m . 
Wi thi n th is program , facto ries 
ca n be created , usi ng machi nes 
that pe rform th ree types of op ­
e rations upo n a qu <1 re obj ect: 
Punch , RotC'lt e, and Stripe. 
Punch machines ca n be set to 
rnake one, two, o r three round 
o r squ are punches . Rotate ma­
chi nes can turn th e object -t5 , 
90 , 135, or 180 d egrees . S tripe 
m ach ine can dra1111 thi n , me­
di um, or th ick li nes . Eac h ma­
ch ine is re pre ented by a 
\\'e ll-de ig ned compu te r 
illustration. 

A factory ca n h ave up to 
e ight m achines in any sequence. 
When a factory makes an object, 
the compute r sh O\\'S a square 
m oving throug h eac h mC'lchin e 
in tu rn , as if it were o n a n in ­
visible convevor be ll. Clever 
an imation sho1,·s each machine 
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operat ing on the qu a re, thereby 
providing a cl ear pi ct u re oi w hat 
is h<1ppe ni ng dur ing each ste p 
of the p rocess. 

For e-xa mpl e , a factory 
could consis t oi a St ri pe m,1 ­
ch inc , a Rotate machi m' ~ct for 
90 degrees, and Cl second S tripe 
machine. \\'h en this facto rv 
makes an ob ject, fir t it dr,1ws a 
st ripe, then rotates the o bjec t 90 
degrees , and the n d ra\\'S ,1 sec­
ond st ripe. \!\/he n the proces is 
co m pleted, the finished o bj ect is 
di splc1yed. The object produced 
by th is e-..:a mpl e factory \\'Ould 
ha,·e t\\'O st ripes drawn at right 
angles to each othe r. 

Du rin g the firs t egme nt of 
the prog rn m, ' ' Test A Ma ­
ch ine," s tude n ts seiect m <1c h ines 
o ne by one to see what e ffect 
each produces us ing each of the 
ava il abl e op tion s. In th e -econd 
section, " Build A FClcto rv," stu ­
dents make their ow n factories 
to creC'l te no vel products. 

In the third sectio n , " Make 
A Product," s tuden ts are as­
sig ned ta rge t prod ucts and 
asked to reprodu ce the m by <1s ­
semblin g appropriat sets of 
m achi nes. The n eed to und er­
s tand the effects of rotatio n ­
bot h the co rrect <1ngle of rota­
tion a nd the correct timin g of a 
rota tio n- ca n make fo r very 
ch a lle ng in g problem s. In fact, 
th is aspect of th e prog ra1n 
m<1kcs T/1c Fnctory o ne of the 
be t exercises in s pa tial reaso n ­
in g that we have seen . 

Till' Fnctory is vve ll des igned 
a nd very e<1sy to u e. It prov ides 
good proble m -solvi ng pre ct ice 
fo r s tud ents working ind ivid ­
ua 11 y o r in small groups, <1 nd it 
ca n be used with in the ti m e lim ­
its of typical classroom itua­
tions. However, if s tudent have 
ti m e to rea lly exp lo re the pro­
g ram, they a re likely to want 
m ach in e th at can do m o re 
th ing_, s uch as a Punch m a ­
chin e that le ts th em po itio n the 
ho le o r <1 St ripe mach ine th<lt 
lets them select th e colo r of 
each stripe. The addition of such 

optio n would create more di ­
ve rsity a nd add g reate r d epth to 
the p rogram . 

The Fnctory provides <1 rich 
se t of prob lem - o lvi ng act iviti es. 
Stud e nts gJ in experie nce mak­
ing deducti o n , equencin g op­
e r<1tions, and di scovering 
multiple so lut io ns to a comm on 
goa l. Mo re than that, th e pro­
gra m i fun . It wi ll m ake a we l­
come ad di tio n to a nv schoo l 
softwa re li brary. , 

The Incredible 
Laboratory 
T/1e /11 crcdiblc Lnboraton1, de­
s igned by Marge Kose l ·and Jay 
Carlso n , is a probl em -solvi ng 
prog rC'l m in mu ch th e sam e spi ri t 
as T/1c Factory. Thi s p rogra m 
con tai ns three levels : Nov ice, 
Appre nti ce, a nd Scientist . All 
level include both a P lav a nd a 
Challe nge mode. , 

The ov ice level illust rates 
the bas ic p lay act ivity. It 
p resents a li s t of s ix ch emi ca ls. 
The s tuden t's task is to d e te r­
m ine w hi ch chemi ca l co nt ro ls 
each of the ix compon e n ts of a 
m o n ster: head, eyes, bod y, 
arm s, legs, <1 nd feet . Studen ts 
select che m irn ls to form a Mon ­
te r, a nd the n watch as the crea ­

ture is s lowly d ist ill ed from a 
la rge beaker. The resulting mon­
sters h ave wo nderfully funn y 
and horribl e fea tures . Stude nts 
repeated ly create m onster , sys­
tem<1tical ly va rying the ch emi ca l 
com bi nations un til th ev de ter­
mine th e effect o f each 
ch e mi ca l. 

At th e Appre n tice a nd Sci­
en tis t leve ls, m o re che mi ca ls a re 
ava il abl e , and s tud en ts ca n ex­
pl ore h ow va ri o us combina tions 
o f ch emi cal inte rac t. 

W he n th e ch em icals and 
their effect a re u nderstood, the 
stud en t ca n select th e Cha ll e nge 
m ode and , a lo ng with ano th e r 
pl ayer, crea te a ch emical brew. 
The two p laye rs 1T1us t th en try 
to recogni ze the m o nste r they 
have jo in tly created fro m three 
potent i<1l Monster candida tes . 



Looks likea Ferrari. 
Drives like a Rolls. 
Parks likea Beetle. 

Ask your computer dealer to let you test drive 
the all new 1984 Indus GT.™ 

The most advanced, most handsome disk 
dri ve in the world . 

Flip its power switch and . . . 
Turn your Atari into Ferrari . 
Unleash your Appl e. 
And now turbocharge your Commodore. 

Looks like a Ferrari. 
The Indus GT is only 2.65" high. But under its 

front-loading front end is slimline engineerin g 
with a distinctive European-Gran flair. 

Engaging its AccuTouch™ buttons lets you 
control the LED-lit CommandPost'.M Marvel at 
how responsive it makes every Commodore, 
Apple and Atari personal computer. 

Drives like a Rolls. 
Nestled into its soundproofed chassis is the 

quietest and most powerful disk drive system 
money can buy. At top speed, it's virtuall y 
inaudible .. . whisper quiet. 

Built into each Indus GT is a perfect 
combination of craftsmanship and advanced 
engineering. Lu xurious styl ing reflects the 
personal tastes of each GT owner. 

" Included as standJrcl equipment. 

And each GT comes with the exclusive CT 
DrivingSystem™ of software programs:" World­
class word processing is a breeze with the CT 
Estate WordProcessor'.M Your dealer will describe 
the two additional programs that allow GT 
owners to accelerate their computer driving sk ill s. 

Also, the 1984 Indus GT is covered with the 
GT PortaCase'.M A stylish case that conveniently 
doubles as a 80-disk storage file.* 

Parks like a Beetle. 
The GT's smal l, sleek, condensed size makes 

it easy to park. 
A WarrantyPlus™ package is included with 

every Indus GT, featuring full year parts and labor 
on the complete drive train. 

Drive home a win ner and park 
an Indus GT next to your 
personal computer. 

,. 
lNDUS™ 


The all-new 1984 Indus GT Disk Drive. 
Th e m ost advanced, m ost handsome disk drive in th e world. 

For dealer information, ca l l 1-800-33-IN DUS.ln California. 1-800-54-INDUS, 1818) 882-9600. 

© 1983 Indus Systems, 9304 Deering Avenue. Chatswo nh. CA 913 11 . The Indus GT is a prod uct of Indus S terns. Ata ri is a registered trademark of Atari , Inc. App le isa registered 
trademark of Apple Computer, Inc. Commodore is a registered trademark of Commodore Bu si ness Machines. Inc. 
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Afte r the players place their 
vo tes, th e real Monster is identi­
fied as th e imposter melt away. 

In both the ovice and Ap­
pren tice levels, chemi ca ls al­
ways produce the same results. 
At th e Scientist level, however, 
ch emi ca ls produce different ef­
fects each time that level is se­
lec ted. Th e chemical that once 
produced a Frankens te in -like 
head may now yield furry legs, 
or arms with claws, or evil eyes . 

Til e !11credi/J/e Ln/Jo rnton1 of­
fe rs d eligh tfu l graphi c e ffects 
w ith a captivat ing set of 
problem-so lving tasks . How­
ever, severa l aspects of the pro­
gram can be confus ing. For 
example, when a chemical is left 
ou t of th e Monster mi x, the 
body part it co ntrol s is ran­
doml y supplied by the program . 
The program ma y randomly 
subs ti tu te the exact body part 
that the missing chemi ca l wou ld 
have supplied. Thi s makes the 
relationship between chemicals 
and outcomes more obscure 
than it need be. 

We a lso found the Scientist 
section frus trating. Though we 
took careful notes on the effects 
of each chemica l during the 
Pla y mode, and th en verified 
OLll: observations before choos­
ing the Cha ll enge mode, we 

could never accurately pred ict 
the results of our challenge 
monsters . With no way to retu rn 
to the Play mode, we cou ld 
never refi ne our h ypotheses o r 
ve rify w here the error lay-in 
our powers of observation or in 
the program . While there are 
several improvements we \>Vo uld 
like to see, The !11cred ibl c Ln/J­
orntory does provide exercises 
th at stretch the mind and res ults 
that delight the eye. 

Our overall reaction to th e 
Sunburst softv,1are we rev iewed 
is very positi ve. The softwa re 
packages are well -suited to 
classroom use and meet the cri­
teria teachers ha ve given for 
good classroom software . The 
programs are attractive and th e 
activ ities th ey present are 
worthwhil e and enjoyable. 

SemCalc 
Available for Apple II se ries, Atari, 
and TRS-80 Models l/ lll / 4; all ver­
sions requ ire at least 48K RAM and a 
disk drive. Produced in classroo 111 
versions on ly fo r $95. 

M-ss- ng L-nks 
Available for Apple II series, Atari, 
Co111111 odo re 64, IBM PC/ PCjr, and 
TRS-80 Models I/ I II / 4; all versions 
req uire at least 48K RAM and a disk 
dr ive t!xcept fo r til e IBM version, 
wiliclz requires 64K RAM and a disk 
drive. Classroo111 versions of all edi­
tions rev iewed cost $55 each. 

AIKIT64 
(also available fo r PET/CBM) 

Sm 's Famous BASIC programming tool is now 
available for the Commodore 64. And. . we've add­
ed an M FACILITY for assembler programs and an F 
FACILITY for working directly wi th the disk drive. 

•ALL FOR ONLY $59 
Cassett e based B·KIT S19 
Wri te for ROM based pricesA1 SOFTWARE, INC. 

P.O. BO X 27. MERTZTOWN PA 19539-0027 (2 15) 682-4920 
WRITE FOR A FREE PRODUCT CATALOG 

MAIL ORDER: ALlrl SI 50 foi S& H PA R 11Clent1 ac.Jd 6% Sales tax Pre aid. COD. Mal!t:J · 
C.11 ,1 OI VISA [1ncluele carcl # & exp. Clatel 
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The Factory 
Available fo r Apple II series, Atari, 
Co111111odore 64, IBM PC/ PCjr, and 
TRS -80 Color Computer; all versions 
req uire at leas t 48K RAM and a disk 
drive except for til e Atari version 
(16K RAM and disk), tile IBM vcrsio11 
(64K and disk), and tlz e Color Com­
puter version (32K RAM and disk). 
Classroom iiersions cost 555. 

The Incred ib le Laboratory 
Avai /a/1/e for Apple II series, Atari, 
and Co111111 odore 64; all zicrsio ns re­
quire at least 48K RAM a11d a disk 
drive. Class room uersions cost $55. 

Su11lmrst Co1111111111icatio11s 
39 Wa shington Ave nu e 
Pleasan tvill e, NY 10570 
1-800-431-1934 (toll-free) © 

Use the card 

in the 


back of his 

magazine 


o order 

your 
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•POWERFUL 
•FUN 

If you' re JUSt lea rning en KIT64 will help 
you CREA TE. EDIT & REA RRANGE 10· 
gr ms wi th simple commands. You can 
even wa ch your pro;ir m run. wn· ou1 ex· 
cel lem TRACE Fa c111 y And ou ca 
learn ow your corr urer works w1r rile 
Assembler/Disassembler (and a qood texr 
oook) 

If you 're a se11ous programmer t11 n KIT64 is 
an absolute must I Easily merge rograms or 
re urrber all or any o 10 D isplay 
variab'e values any rime. during execur10 
Crea e M /code ro rams wnh r e as· 
sembler/d1sassembler nd o r excf'll nr 
FIND & TRACE commands. You can even 
creare REM routin es or reconstruct 
destroyed disk blocks 



CAPUTE! 

:I 	 . •JI 

Tl Disassembler 
Th is m ach in e lunguage decip hering aid from the 
Octobe r 198-t i ue (p. 159) has a n um ber of 
sh o rtcom ings. Firs t, th e article incorrectly tated 
that th e program coul d eas il y be translated to 
sta nda rd BAS IC. Un fo rtu na tely, Tl's buil t-in 
BAS IC lacks the AN D operato r used th roug hou t 
th e p rogrn m . The progra rn a lso fa il s to properl y 
decode backwa rd jum ps and som e Format Ill 
opcodes, and has severa l o th er minor bugs . To 
correct these probl ems, the fo llowi ng lin es need 
to be cha nged as indicated: 

440 	 N= <H AND 11l*256 :: J = 1792 :: C 
O=<L AND 24 0 l / 16 :: WR=<L AND 1 
5>:: RESTORE 1040 : : Z=4 : : K =2 
56 :: GOSUB 90 0 

485 IF L > 127 THEN L =L -2 56 
680 GOTO 63 0 
700 RESTORE 1 0 80 :: J=12288 :: N= <H 

AND 240 l *256 : : Z= 12 : : K=4096 
:: GOSUB 900 

740 IF TD=12 THEN C$=",*R"&STR$(Dl& 
"+" : : GOTO 770 

750 IF <TD=8l AND <D=0l THEN C$=", "&"@ 

"& STR$ <01 * 2 56+02l:: A=A+2 : : IF 


TS= 32 THEN C$=", " ~c "@" &STR$ <03* 

256+04) 

Tha n ks to Glenn Davi" Henrv Satinskas . 
a nd others w ho ferre ted o u t these-errors. 

Spiders For IBM PC And PCjr 
Som e punctua ti o n cha ra cters were garbl ed in 
p rin ting the li st ing fo r Progra m 7 (p. 98) of thi s 
ga n1 e fro m th e Nove mber 1984 issue. In lin e 170, 
there shou ld be a co lon- not a pe riod-between 
LOCATE 25, 1 and P RI T. In li ne 330, the 
character bet\\'een AX$(Y) a nd CH R$(BX) hould 
be a com ma. 

Tl Reflection 
Line 1600 in Progra m 5 (p. 76) of th is game from 
the Novembe r issue is too long to be e n tered in 
standard TI BAS IC, a lth ough it can be entered if 
yo u 're using Ex te nded BAS IC. To use the pro ­
g ra m w ith the built- in BASIC, split the line in to 
two pa rts, as show n be lovv (be su re to inclu de 
the semi co lon at the end of line 1600): 

1600 	PRINT A$,B$,B$,A$&" ' S",8$,8$ 
&" UP",A$ , 8$ , 8$,A$,B$,8$,A$&" 
SUM " , 8 $ , B $ 8<'' >: : " , A$ , B $ , B $ , A$ , B 
$&" "&CHR$(128l; 

1605 	PR I NT ": ", 8$, A$, 8$, C$; 

64 Horse Racing 
The correction li s ted in la t month 's CAPUTE! 
for the VIC version of " Horse Racing" actua ll y 
applies to the Com modore 64 version. There a re 
no co rrections fo r the VIC ve rs ion . © 
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THE BEGINNER'S PAGE 

Tom R. Ho/ hill . Editor 

Which Computer Language Is Best? 


Most of us have heard the Biblical story about 
the Tower of Babel-how God made mankind 
speak in hundreds of different languages fo r 
daring to build a tower to heaven. 

In the computer age we seem to suffer from 
a similar problem. We're burdened with scores of 
different computer programming languages. And 
like human languages, they 're a ll largely in ­
compatible with each other. 

There are, however, definite reasons why we 
have so many human languages and computer 
languages . Both were invented because of the 
need to communicate ideas. The first language 
for a modern electronic computer was invented 
in the 1950s for a specific purpose-to make it 
easier for people to program computers. Today 
there are scores of different languages and di­
alects within languages . 

Why, then, if computer languages are con­
scious inventions all conceived for the same rea­
son, do we have so many of them? Why does 
one language use the word PRINT to put mes­
sages on the screen whi le another uses TYPE? 
Why weren't words and definitions standardized 
from the very beginning to eliminate confusion? 

A Language For Every Purpose 
One answer is that it's no more realistic to expect 
a single programming language to be suitable for 
all possible tasks than it is to expect one type of 
computer to be ideal for every possible applica­
tion. Another answer is that those who write lan­
guages all have their own ideas about how 
computers should be programmed (or, depending 
on your point of view, how humans should be 
programmed to work with computers). In addi­
tion, some languages are hard to implement on 
certain types of computers, especially home 
computers with relatively small amounts of 
memory. 

That leaves it up to us to sort out the confu­
sion and decide which language to use to get the 
job done. Generally there are three things to con­
sider: the su itability of the language to the task; 
the ease of learning and using the language; and 
the availability of the language on the computer 

we want to use. 
Here 's a summary of the most popular lan­

guages available today for home and personal 
computers: 

•BASIC (Beginner's All-purpose Symbolic 
Instruction Code). Invented in the early 1960s at 
Dartmouth College, BASIC was originally de­
signed as a very simple language that beginners 
could pick up and use with only a few hours of 
study. Since then, there have been so many 
extensions and spin-off dialects that BASIC is 
used to program everything from videogames to 
powerfu l business applications . As a result, some 
people criticize BASIC as a messy, unstructured 
hodgepodge of commands. Others find it simple, 
effective, and versatile. Because BASIC has been 
built into nearly all microcomputers for years, it's 
by far the dominant language in personal 
computing. That doesn't seem likely to change in 
the near future . 

• Logo. Designed in the 1970s especially for 
children, Logo is found primarily on home 
computers and includes turtle graphics, a sim­
plified system for drawing pictures on a video 
screen. You control a small cursor, the turtle, 
which can be rotated and moved in different 
directions whil e leaving behind a colored trail. 
Series of commands can be grouped into proce­
dures and executed repeatedly to create geo­
metric patterns. Logo also helps teach logical 
thinking and organization. 

•PILOT (Programmed Instru ction, Learning, Or 
Teaching) . This language resembles Logo and 
usually includes turtle graphics. It also has flex­
ible word-matching commands that make it eas­
ier to write educational programs which ask 
questions and eva luate answers . 

•Pascal (named after Blaise Pascal, the 
seven tee11th-ce11tury French mathematician). In­
vented in the 1970s partly as a reaction to the 
perceived weaknesses of BASIC, Pascal is known 
as a structured language and is widely used to 
teach programming at the college level. Programs 
written in Pascal usually have a modular, or­
ganized construction. Although Pascal doesn't 
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Powertype~ . .. .. 329 ~ .. . .. . . . . .. . . . . .... . . . . . ..... . .. C~I 

JI\_ ATARI

l\TAR11satrademari(.of ATl\R1 INC 

Atari Inc. has cut all hardware and 
software prices. Please call for latest 
current prices. 
S-U-P-ER_P_R-IN...T-ER-PA_C_K_A_G_ES-------~ 

Gemini lOX and Apeface .... ... . ..•..•. .. . 323 
Prowrlter and Ap efa ce . . • .... .. ... . •.•.... 409 
Prowriter + Aid Inter!. + Cab le . . . . • •.•. . . . 485 
Gemini lOX and Cordco + G .......... ... 323 
Prowrlter and Cordco + G... ... . ........ .. 414 
No oddlttonol ship chorges on printer packages In Continenro1USA 

DISK DRIVES 
INTERFACES Indus GT . . Call 
Aid lnlertasl I ..... ... . Call Percom . . . . . . . . . . . Call 
Ape Face · · · · · · · · · · Coll Aslra 2001 . . Call
R-Verter Modem · · · · · 

Adop!or ........... 39.95 ATARI MODEM SPECIAL 
MPP 1150 . . ....... Coll Hayes JOO & R-Verter . S239 

A T A R s 0 F T W A R E 
ACCESSORIES 
Ape· Link .. ......... 29.95 
Gemini lOX BK Upgrade .Call 
Koala Pod· D . . 69.95 
Koala Pod -Cort ..... 74.95 
Humpry Oump-0 .... 29.95 
Monllors ....... .. .... Coll 
Compuserve Slorter .. 27.95 
Triangle Replocemenl 

Keyboard for 400 .. 54.95 
Allen Voice Box II · D . 99.95 
Omnlmon .......... 82.95 
MPP 64K Prlnrer Butter . Coll 
U·Prlnl 16K, 32K. or 

64K Butter . . .... Coll 
TAC Ill Joystick . .. ... 12.95 
Slortlghler Joystick ... 9.95 
Ramrod XL . . .. 99.95 
Muppel Keys 

(XL only). D . . 54.95 

BRODER BU ND 
Bonk S~eeT WrtTer · 0 . 49.95 
Loderunner -O . ...... 23.95 
Mask ol!he Sun· 0 .. 27.95 
Operation WhlrlWlnd ·0 27.95 
Spelunker· O ........ 20.95 
Slellh -D............ 20.95 
Whlsller's Brother · 0 . 20.95 
Prlnl Shop· 0 ... 34.95 
Serpenrs Star -o. .27.95 

DATASOFT 
Bruce Lee· 0 IT .. .23.95 
Mlcropolnrer-0 . . .. 23.95 
LOSTTomb · 0 / T .. 23.95 
MoncopTer-0 / T .... . 23.95 
Lener Wizard + 

Spell -D ....... .... 54.95 
Conan the Borborlon · 

Oil .. .. ........ 2795 
Mr. Do · 0 IT . . ..... 27.95 
DISKITTES-See Commoda<e 
section tor nems ond prices. 
ELECTRONIC ARTS 
Archon -o . . 29.95 
Plnlxlll Conmuction • D. 29.95 
M.U.L.E.- 0 .. . . . . . . . 29.95 
Murder / Zlnderneul ·0 29.95 
One on One -D...... 2J.95 
Archon II· D .... .... . 29.95 
Flnonclol Cookbook · D. 37.95 
Music Cons~cllon • D . 29.95 
Realm/lmpossibll!Ty ·o . 29.95 

EPYX ·Col la iTems ond ~ 
INFO COM 
Deadline -D ......... 29.95 
Enchonler-0 . . 23.95 
Infidel · D . . . . . . . . 29.95 
Plonetto ll · D... . ... .. 24.95 
Sorcerer -O . . .. 29.95 

INF 0 c0 M (conl.) 
Slo rcross · 0 ...... 29.95 
Suspended -D . . . . . . 29.95 
Wrtness •O .. 29.95 
Seo Stalker -O . . .. . 24.95 
cunhrooTs -o ........ 24.95 
Suspect ·O... . 24.95 
Hltchlker · D . . .. 24.95 
Zork I · O. . .... 24.95 
Zart< II or Ill · o. . . . 27.95 

MISCELLANEOUS ATARI 
Codewmer -o....... 69.95 
Siar League Baseball· 

D/ T. ............. 2395 
Star Bow1 Foolboll -0 IT 23.95 
Moster Type·O / Cort . 27.95 
Flight Simulator II · O.. 37.95 
S.A.M.- D . ..... ... ... 41.95 
Ca stle Wollensleln -O. 20.95 
Compuserve SToner Kii 27.95 
Home Accounlonl • D . 49.95 
Megolont -O ......... 19.95 
Monkey Wrench II -Con 37.95 
Movie Maker· o . .37.95 
UITlmo Il l · o......... 41.95 
Jupiter Mission · D.... 34.95 
Boulder Dosh ·OIT ...20.95 
Scro per Coper. Con .. 34.95 
Miner 2049'er ·Con .. 34.95 
Beachhead -oIT .. .. .23.95 
Mllllonolre -o. 37.95 
Spy vs. Spy · D...... .23.95 
MPP Modern Driver ·O. 19.95 
Mlcrolller-Con ..... . 34.95 
Mlcrocheck -D ..... . . 34.95 
MonTezumo's Rev· 0 .. 29.95 
Mr. Oo's Casile -Cort . 34.95 
Frogger II -Con . . . 34.95 
Ne! Worth -O . . . . . . 54.95 
Stlckybear · D . 27.95 
Fischer Price -Cort .. .. 19.95 
Windham Closslcs-0 34.95 
Omnllrend Universe · 0 . 69.95 
H.E.R.0.- Cort . . . . . . . 29.95 
Oecolholon -Cort . .29.95 
Oort< Crystal· D . 27.95 
F·15 STr1ke Eagle. D .. 23.95 
Adventure Wr1ter -o ... 41.95 
MMG Basic 

Complier · D . . . . . 69.95 
Summer Gomes · D. 27.95 
PITSTop II · 0 ....... .. 27.95 
Golewoy to Apshol ­

Cort . . 27.95 
Dragon / Pern . . .... .27.95 
Air Rescue · O . . . .. 23.95 
Advenlure Mosler -O .. 34.95 
Designer's Pencil· Cort .29.95 
Space Shunle · Con .. 29.95 
Gel Rich Serles ·D ... 34.95 
Beyond Wolfensteln • D. 23.95 

PRINTERS 

A lp hacom 40C 
w / lnterface . . 99.95 

Alpho com BOC 
w / lnterface . 189.95 

Axi om AH i50 279 .00 

Epson .. ... . .. . Cal l 
Prowriter I . ..... Ca ll 

Rlteman . . . . . ... Coll 
Sliver Reed ..... Call 
Tosh iba 1351 .... Call 
Toshiba 13 40 .. . Ca ll 
MOSIAC 

48 K RAM · .. .. 94 .0 0 
64K RAM/ 400 149.00 

6 4 RAM / 800 + 
Cable Kit "" 16 9 .00 

64K Expander fo r 

600 XL . .. . . 99.9 5 

MISC. ATARI (cont.) 
Ullimo I · o. .. .23.95 
Ulllmo II· 0 . 41.95 
Lener PertecT / Spell-0 . 74.95 
Harcourt I Bruce 

S.AT.- 0 . . . 59.95 
Scroll ol Abodon · 0 .. 23.95 

OPTIMIZED SYSTEMS 
Aclion · Cort . . . . . . . . 69.95 
Basic XL· Cort ....... 69.95 
MAC/65 ·Cort ....... 69.95 
MAC/65 Tool Kl!. D ... 27.95 
Acrlon Tool Kii -D .... 27.95 
DOS XL · 0 . . .... 27.95 
Action Aid· o........ 27.95 
C65 · 0 . .. .. 59.95 
Handy-Wrller -D ..... 89.95 
Poslol Tool-0 ........ 41.95 
Print Tool -D ......... 41.95 

SSI 
Carrier Force-0 ...... 41.95 
Combo! Leader-Oil 27.95 
Cosmic Balance II· o . 27.95 
Cosmic Bolonce -0 ... 27.95 
Broodsldes-0 .... . . 27.95 
Wor In Russia -D .... 55.95 
50 Mission Crush · D .. 27.95 
OuesTron • 0 . .. 34.95 
Rolls West · 0 .. . .. 27.95 
Bomb Alley·O . . . 41.95 
Computer Ambusn • O. 41.95 
Golocnc Advenrures -0 . 41.95 
Compuler Baseball· O 27.95 
Relorger 88 -0 . . . .. 41.95 
Objective Kursk • D ... 27.95 
Breakthrough ­

Ardennes- 0 . .41.95 
Field al Fire · O. . . 27.95 
Imperial Golocllum -O 27.95 

SYNAPSE 
Synllle -O. . 49.95 
Syncolc -D. .. 49.95 
Syntrend · D .. .. . .. . . 49.95 
Synchron -D. . ...... 27.95 
Syncomm · D. . . 27.95 
SynsTock · D. . ... 27.95 
Relax ·O . . . 79.95 
Alley CoT-0 / T .... 16.95 

T - CaS1atto D - Diak 

... ........ 
~ 
""'_,,_,,..~-. 

Gemini 10X .. . . . 249 
Gem ini 15X . . . .. 389 
Delta 1 OX ..... . . 369 
Delta 1SX . .. . .. . 499 
Radix 10X ...... 549 
Radix 15"- . ... . . 629 

ACCESS 
Neutral Zone-0 / T .. 23.95 
SprltemosTer-0 / T ... 23.95 
Beachhead · DIT ..... 23.95 
Mosler Composer -O.. 27.95 
Rold Over Moscow ­

DIT .............. 27.95 
Scrolls al Ab<Jdon -0 / T23.95 
ACTIVISION -Col l tor Items 
and prices. 
BAffiRIES INCLUDED 
Consultant· C .. .. .. . 69.95 
Popercllp w/ 
Spellpok ·0 ....... .. . 84.95 
Super 8usscord II ...... Coll 
Home.lnvenTory -0 ... . 23.95 
Recipe· D ............ 23.95 
Audio / Video Cot-0 ... 23.95 
Moll UsT •o . . . ... 23.95 
STomps -0 . . ... ...... 23.95 
B.I. 80 Cord . . ... . Coll 
CARDCO 
CordprlnT / B . ........ 47.95 
Cordco G........... 64.95 
Cardboard I 5 ........ 59.95 
Cordkey .... . ........ 39.95 
Cossene Rec0<der ... 37.95 
Printer Unllly- 0 / T ... 19.95 
Wrtle Now · Cort . . . . 34.95 
Moll Now -0..... .. .29.95 
File Now. D . . . . 29.95 
Graph Now ·O .... ... 29.95 
Spell Now-0 ........ 29.95 
COMMODORE 
Assembler · o ........ 39.95 
Easy Finance I, II. 

Il l, IV, V · 0 . .. ...... 19.95 
Eosy Cole -o ......... 34.95 
Easy Mall -D .......... 19.95 
Easy Scrlpt · D .. ..... 44.95 
Easy Spell -D ..... . . .. 19.95 
Logo· D.......... ... 49.95 
The Manager· O . . ... 34.95 

~~~~o~~ed_~r : O.. '. '. ~:~~ 
Accts. Pay.- D ........ 34.95 
Mogle Desk · D....... 39.95 
Suspend -0 ......... . 29.95 
STorcross · D . . . ...... 29.95 
Deadline ·0 . . .. 29.95 
Mogle Voice ......... 54.95 
lntemottcnol Soccer-

Can . .. ......... 2295 
cunnroc!s -0 .. .. . . 24.95 
The Suspect -D . . . . .. 24.95 

Con · Canr ldao 

To Order Call Toll Free 

800-558-0003 

For Technica l Info, Order 


Inquiries, or for Wisc . Orders 


414-351-2007 


MODEMS 
Hayes Smart 

Modem 300 .. Call 
Mark II . . ..... 79.00 

Mork VII / Auto Ans/ 
Auto Dial . . ... Call 

Bring the trivia craze 

Mork Xll /1200 
Baud ......... Call 

MPP 1000 C... .Coll 
R-Verter Modem 

Adaptor .... . 39.95 
Prom etheus • . . . Coll 

home with P.Q. The 
Party Quiz Game for the Atari a nd th e C8M 

COMMODORE64:: 
CBM 64 . . . . .. . ... .Coll 1530 Dorosette . . . ... 66
COMMODORE 64 I 

MODEM SPECIAL SX-64 Portable .. . . . Coll 1702 Monitor .. . . ... Call 

I WesTrldge Modem & 1541 Disk Drive .... . Call 1650 AD/ AA Modem . 89 
VIP Termlnol at S119 1526 Printer .. .... . . 279 RS 232 Interface . . . Call 

C 0 M M 0 D ORE 64 SOFTWARE 
COMMODORE (cont) 
Inventory Mon.- D..... 34.95 
Super Expander -Con .. 29.95 
Jusf Imagine- O...... 24.95 
Micro lllumoTor -0 . . . . 21.95 
Mlcro As!rologer -D . . . 21.95 
Chess· o.. .. .. . . ... 21.95 
Ral ly Speedway· o .... 21.95 
Hulk -0 .............. 21.95 
Spldermon • O .. 21.95 
Slman·s Basic -Cort ... 29.95 

DISKETTES 
Dyson .. ... . ....... . 

Verbatim .... .......... Coll 
Camon ... ............. For 
Elephant ...... ..... 10 pok 
Maxell ...... . ... .. & 
Memorex . . . . . . auonnry=M.o.gnencs.::::: Prt.~~g 
ELECTIIONC ARTS -See Alorl 
sec1IOll la l!erns and p<lces 

EPYX ·Col I<>: Items ond ~ 
HANDIC 
64 ForTh -eon .. ....... 29.95 
64 Grat ·Cort .......... 23.95 
SIUT 64 -Cort .......... 23.95 
Co le Resu~ Easy ·Cort . 34.95 
Cole Result Adv- Cort .69.95 
The Diary- Co rt ..... 23.95 
The Tool -Cort ....... 29.95 
INSTA (CIMMARON) 
lnsTo-Wrller-Con .... 34.95 
lnsto-Moll- o . . .... 24.95 
lnsto.flle -0 ......... 49.95 
Monogemenl Combo . 64.95 
lnsto·COIC. Co rt I 0 ... 31.95 
lnsto-Groph -o . ... 24.95 
lnsTo-VesTor-0 . . .. .. . 31.95 
lnsla-Speed -o ...... 59.95 
Invest Combo . . .. . 74.95 
Wordcrolt -0 . . ... 54.95 

MISC. COMMODORE 
Quick Brown Fox­

0 / Cort .. ........ . 34.95 
Ultimo Ill· D . . . . . . . . 41.95 
Flight SlmuloTor II · D.. 37.95 
Night Mission I Pinball· 

0 / T. .. ... 20.95 
Home Accoun1on1 - o . 49.95 
Barron's Sol. -O ...... 67.95 
TelesTor 64 · Cart .. ... 37.95 
Siar League 

Baseball -DIT . . . . . 23.95 
Casile Woltensteln -0 . 20.95 
Moslertype -o I Cort ... 27.95 
Aztec. O.. .. .. . . . .. 27.95 
Slrlp Poker -O.. . .... 23.95 
Beyond Wonensteln -O. 23.95 
Som -0 ... .......... 41.95 
Moe Assembler· O .. . 49.95 
Jupiter Mlsslon -0 .... 34.95 
Spelunker· O........ 20.95 
Steollh -D . . . . . . .. 20.95 
Bungling Boy· D ..... 20.95 
Dr. Creep -D ........ 20.95 

MISC. COMM. (cont'd.) 
Adventure wmer-b ... 41.95 
Bruce Lee -0 I T ...... 23.95 
On.field Tennis· D IT . 23.95 

~fr0~:~ccsu!~~ 15 i~ : : : : ~m 
F-15 Strike Eogle -0 /T . 23.95 
Movie Mokor -0 .. .. .. 37.95 
Mllllonolre -O.. . . .. 27.95 
VIP Terminal- O .. . ... 47.95 
Doodle · O...... .. . .. 27.95 
Superbose •64 -D . . . 69.95 
Designer's Pencil · 0 .. 24.95 
Ghost Buslers -0 ..... 29.95 
Space Shuttle -D . . . 24.95 
Koala Pr lnler-D ..... 19.95 
Championship 

Loderunner · O. . ... 23.95 
KoroTeko • O ........ .20.95 
Prlnl Shop -D........ 34.95 
Music Shop· 0 ...... 34.95 
Get Rich Serl es -D .. 34.95 
Scrabble -O .. ...... . 27.95 
Adv. Creolor · Cort .... 22.95 
Att / Color Coves-Cort 22.95 
Trains -O . . 22.95 
Amazon -O .... ...... 22.95 
Rendezvous / Romo -D 22.95 
Forenhell 451- D .... . 22.95 
Orogonworld -O ... .. . 22.95 
Shadow Keep -D... .. 22.95 
Spy vs. Spy· 0 ...... .23.95 
Zaxxon •oIT ...... .. 27.95 
srress Relax SysTem- 0 79.95 
Blue Mox- OI t ...... 23.95 
PARKER BROS.-Coll tor 
ITems and prices. 

SSI 
Carrier Force· O...... 41.95 
Field ol Fire -D ... . . .. 27.95 
President Elecl.- 0 ... . 27.95 
Queslron • 0 .. . .. .. .. 27.95 
Broadsides -a .. . .. . . 27.95 
Computer Foolboll- D. 27.95 
Germany 1985 • O .... 41.95 
Cosmic Balance -O ... 27.95 
Computer Baseball- 0 27.95 
SPINNAKER -Coli' tor Iiams 
and prices. 
SYNAPSE· Coll tor Items and 
prices. 
TIMEWORKS 
Doto Manager II · 0 ... 34.95 
Word Writer ·0 .. .... 34.95 
Cove / Word 

Wizards -D . . . . 23.95 
Evelyn Wood · 0 . . 49.95 
Acct. Payable -o ..... 41.95 
Acct. Receivable· 0 ... 41.95 
General Ledger-a .. . . 41.95 
Payroll MonogemenT •041.95 

TOUCH TABLETS 
Koolo Pod-0 .... ... 69.95 
Koala Pod · Cort . . . 74.95 
Anlmollon SToTlon ·O . 59.95 
Muppel Keys · O . .. . . 54.95 

Est . 1982 
ORDERING INFORMATION. Please specify system. For last delivery send cashier's check, money order or direct bank trans fers. Persona l COMPUTABILITY 
and company checks allow 2 weeks To clear. Charges lor COD are S3.00. School Purchase Orders welcome. In CONTINENTAL USA, In­ P.O. Box 17882 
clude S3.00 shipping per software order. Include 3% shipping on all Hardware orders, minimum S3.00. Masterca rd & Visa please Include Milwaukee. WI 53217 
card# and expiration date. WI residents please add 5% sales tax. HI, AK, FPO, APO. Canadian orders- add 5% shipping, minimum S5.00. ORDER LINES OPENAll other foreign orders, please add 15% shipping, minimum SI0.00. All goods are new and include factory warranty. Due to our low prices, Mon-fr1 11 AM · 7 PM CSTall sales are final. All delective returns must have a return authorization number. Please call 414-351-2007 to obtain an RA# or your return Sot 12 PM· 5 PM CSTwill NOT be accepted for replacemen t or repair. Prices arid availability are subject to change without notice. 
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necessa ril y force this structure on the pro­
grammer, it strong ly encourages it. 

•Forth (so -named because it was conceived as a 
"fourth-generation" language). Forth is an unusual 
language, known for its speed of execution, 
flexibility, and reverse Polish notation arithmetic. 
It 's used for man y scientific applications, es­
pecially in astronomy, and has a vocal following 
among microcomputer hobbyists. Forth is one of 
the few languages that can be readily extended 
by the programmer. It lets you define your own 
commands by linking together a series of simpler 
commands. This new command, in turn, can be 
used to build commands which are even more 
powerful. 

BASIC: Bread And Butter 
For most personal computer programming, 
BASIC is the first choice. Not necessarily because 
it's the best language-BASIC certainly has its 
share of shortcomings. However, it does satisfy 
the three considerations mentioned above: It 's a 
true general-purpose language which can do a lot 
of things adequately; it's fairl y easy to learn and 
use; and, perhaps most important, it's widely 
available . Chances are BASIC is built right into 
your computer as a standard feature . If not, it's 
available separately at minimum cost. 

BASIC runs on practically every computer 
because it doesn ' t require lots of memory. That's 
partly why it was the first language of its type 
adapted to microcomputers, back in the days 
w hen 4K of RAM was considered luxurious. 
Even the old Sinclair ZX- 81, which came with 
only lK of RAM, had a fairly powerful built-in 
BASIC. What's more, BASIC usually doesn' t re­
quire you to buy a disk drive or other expensive 
peripherals . Nearly all BASICs can work with 
tape storage. 

BASIC has other things going for it, too. The 
vast majority of program listings published in 
computer magazines and books are in BASIC. It 's 
not that authors don ' t submit programs written 
in other languages. It's just that BASIC is the 
only language w hich editors can be sure their 
readers own. Publishing a program in a language 
like Pascal or Forth renders it useless to 90 per­
cent of the readership. Unavoidably, of course, 
this policy solidifies BASIC's position and 
perpetuates its dominance. 

BASIC also comes in man y flavors. If the 
BASIC that came with your computer isn ' t 
powerful or flexible enough for your purposes, 
you can probably buy an extended or enhanced 
BASIC. For instance, the BASIC built into the 
Commodore 64 lacks commands to take advan­
tage of the computer 's exce ll en t sound and 
graphics capabi liti es. If you want to easi ly write a 
program using sound and graphics, you can plug 
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in a Sim ons' BASIC ca rtridge and ga in 114 more 
commands. Similarly, trade-offs made by the de­
signers of Atari BASIC omitted certain features 
(such as string arrays) which are considered stan­
dard in the more common Microsoft BASICs. If 
this matters, you can buy an extended Microsoft 
BASIC on cartridge or disk . 

Despite all the criticisms leveled at BASIC, 
for the foreseeable future it's here to stay. 

When To Switch 
All these reasons don't mean you're pinned 
down to BASIC by any means. Here are some 
situations when you might want to make your 
compu ter bilingual: 

-You ' re writing a program that simpl y demands 
more power, speed, or flexibili ty than BASIC can 
deliver. 
-You're writing programs only for yoursel f that 
won ' t be shared with other people or submitted 
to general-interest publications. 
-You've run across a program so useful that it's 
worth your while to buy the language you need 
to run it. 
-You 'd like to in troduce youn gste rs to computer 
programming without bogging them down in the 
picky deta il s of BASIC. 

-You're learning another language at school or 
work and want to practice writing programs at 
home with your own computer. 
-You wa nt to explore alternatives to BASIC just 
out of curiosity. 

Second languages are available fo r most 
computers on cassettes, disks, and cartridges. 
Cartridges are handiest because you don ' t have 
to wait around for a long program (the language) 
to load-you just plug it in and switch on the 
computer. Cartridges are also sturd y and gen­
era lly don' t require a disk drive. But because the 
memory capacity of a cartridge is severel y limited 
(usually no more tha n 16K), many languages 
won' t fi t in a cartridge and are available only on 
disk. 

If you already kn ow one computer language, 
such as BASIC, you' ll fin d that it's easier to learn 
a second language-certa inly much easier than 
learning to speak and read a second human lan ­
guage. Human languages have vocabularies of 
tens of thousands of words, and the rul es of syn­
tax are often vague and conflicting. But most 
computer languages have a total vocabulary of 
only 50 to 100 words, and the rules for using 
them are carefully defined. The computer even 
te ll s you when you make a mistake. Plus, the 
fu ndamental knowledge you gain by learning 
your first language lets you adjust fairly quickl y 
to the rules of the new language. 



The Computer's Native Tongue 
You may have noticed one popular computer 
language missing from the list above: assembly 
language or machi11e language (for now we'll use 
both terms synonymously) . 

We ~e~ib~rate~y omitted machine language 
because it 1sn t quite a language in the same 
sense as BASIC, Logo, or Pascal. True, machine 
language is a method of encoding your ideas so 
that the computer can understand and act on 
them. In that sense it is a language. But with 
machine language, you're dealing with the com­
puter on a much more intimate level. You're 
speaking in its native tongue. 

The fact is, languages such as BASIC­
known as high-level languages- were invented 
for people, not for computers. They were de­
signed for convenience, so people wouldn't have 
to program computers in machine language. 
Why? Because machine language programming 
can be more exacting. Sometimes it takes a dozen 
or mor~ comm~nds in machine language to do 
something as simple as display a message on the 
scr~en. You might accomplish the same thing in 
a high-level language with a single command 
such as PRINT. 

But it's important to realize that the com­
p~ter doesn't understand BASIC or any other 
~igh-lev~l language any more than it knows Eng­
l~sh. A high-level language is really a sophis­
ticated program which itself is written in 
machine language. When you use a command 
such as PRINT, the BASIC language translates 
the command into the proper sequence of ma­
chine language commands. In this form , the 
computer can carry them out. 

Despite the extra steps required when 
programming directly in machine language, it's 
still very popular. That's because the translation 
~rocess required by a high -level language takes 
time, and some programs demand all the speed 
and power that the computer can deliver. A pro­
gram w_ritten in machine language bypasses this 
translat10n step and runs much faster. Sometimes 
it's the only way to get the job done . However, 
as technology advances and computers get faster 
and faster, it 's likely that fewer programs will be 
written directly in machine language. 

COMPUTE! 

The Resource. 

Questions Beginners Ask 

Q I've seen specifications for computers that 
talk about graphics modes with 320 X 200 

pixels, 640 X 200 pixels, etc. But what's a pixel? 

A Pixels (an abbreviation for picture elements) 
are the tiny dots on the screen that make up 

the image. If you look very closely at your com­
puter monitor you can see the dots, although 
they may be too blurred to see clearly on an or­
dinary color TV. 
. A~l video images are composed of pixels, 
mcludmg regular broadcast video pictures. How­
ever, there's no standard size for pixels. They can 
be large or small. Size is important because the 
smaller the pixel, the more will fit on the screen, 
and therefore the more detailed the image will be. 

For example, a graphics mode of 320 X 200 
pix~ls means the computer can display 320 pixels 
honzontally and 200 pixels vertically. That's a 
total of 64,000 pixels. If the computer has a 640 
X 200 graphics mode, it can display 128,000 
pixels. With twice as many screen dots to work 
with, the picture can be twice as detailed. In 
video terms, the more pixels, the greater the 
resolutio11. 

It might seem that creating superdetailed 
comput_er images would be as easy as displaying 
more pIXels . But there are several technical ob­
stacles to overcome. 

To begin with, the information which de­
fines how each pixel will appear on the screen 
must be stored in the computer's memory. The 
computer must know where each pixel will be 
placed and what color it will be. The more pixels 
and colors you want to display, the more mem­
ory y~u need. For example, the IBM PCjr has a 
graphics mode of 640 X 200 pixels with four 
colors (SCREEN 6 in Cartridge BASIC). It re­
quires 32K of RAM just to store all this infor­
mation. A 640 X 200 mode with eight colors 
would require 64K, and a 640 X 200 mode with 
16 colors would eat up 128K. 

A related problem is computer speed. The 
more memory it takes to define how the screen 
will look, the more time it takes the computer to 
access that memory. An extremely high-resolution 
screen could bog down the computer so much 
that it would run programs noticeably slower. (In 
fact, to reduce this problem, many computers 
have separate microprocessors just to control the 
screen display.) 

Finally, there's a limit to how sharply a TV 
set can resolve a pixel. Computers can be de­
signed to work with specia l monitors (such as the 
Apple Macintosh), but home computers must be 
compatible with ordinary TV sets to reach the 
mass market. © 
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FANTASTIC COMPUTER PRINTER . SALE!!! 


':":' DELUXE CO MSTART/F Premium Quality 120-140 CPS Superior Quality 

80 CPS Printer - $169 .00 15 1/i " COM -STAR PLUS+ 151/2 " COM -STAR PLUS+ H.S. 


Tl11s COMSTAR T! F (Tra tor Fr 1c t1011) Business Printer $349 .00 High Speed 160 - 180 CPS 

PRINTER is exceptionally versatile It Hrl s cill ht:• ea tures o t l1e IO CO STAR 
 Business Printer $469.00 
pri nts 8 1 

. .. x J1" standard ~11e s111g lP sl1e t PLUS + PR IN TER plus 15 . L r1 " lg ' a11cl This Super High Speed COM-STAR + 15 1/ /' 

stationary or cont inuous leecl co111pu ter 111or power iul electr onics com 011 e111 s to Bus iness Printer has all the features of the 
paper Bi-directional . impac t dot 111a tm . l1a11clle la rge ledger bus111es <, fo1111s1 

10" COM-STAR BUSINESS PRINTER witha 
80 CPS . 22 4 rl1aract rs (Cen tro11 1cs (Bt' tter t lla11 Epson FX 100) Lis t 599 15 ' . .. Car r iage and more powerful 
Parell el Interface). SALE $349 .00 electro111c components to handle larger 
Premium Quality 120-140 CPS ledger business forms1 Exclus ive bottom 

10" COM-STAR PLUS+ feed . (Serial Centrorn cs Parallel Interfa ce) Superior Qua lity Printer $249.00 List $799.00 Sale $469.00 

Tl1e COM -STAR PLUS+ gives you all tt1e 
 10" COM-STAR+ H.S. 

fea tures of the COMSTAR T I F PRINTER HIGH SPEED 160-180 CPS 

plus a IO" cam age. 120 140 CPS. 9 x 9 clot 
 Business Printer $369.00 

111a tr1x w1tt1 double str1 ke caoabil1 ty for 18 x 
 Th rs Super High Speed Com -Star+ Business 

18 dot 111atrix (near lett er qua lity). h1gl1 
 Prin ter has al l the features of t il e 1 O" COM · ft Olympia
resolu t ion b it image (120 x 144 ot STAR+ PR INTER with H IGH SPEED Executive Letter Quality matrix) . underl1n1 ng. back spac ing. lef t BUSINESS PRINT ING 160-180 CPS. 100% 
and rigl1t margin sett ings. tr ue lower DAISY WHEEL PRINTER $379.00du ty cycle. 8K Buffer. diverse character 
decenders with super and subscripts. Tl11 s is the worlds f111es t da isy vii el prin ter fonts. special symbols and true decenders. 
prints standard . 1tal1 c. block grapl11cs and vert ica l and horizontal tabs. A RED HOT Fantastic Letter Qua lity . up to 20 CPS 

spec ia l c harac ters It gi ves you print BUSINESS PRINTER at an unbelievable low b1d 1rect1onal . w ill handl 14 4 " forms 

ual 1ty . and features fou nd on prin ters pri ce (Serial o r Centron1cs Parallel w1d th1 Has a 256 ch aracter pr int buffer . 

m uc h 11 special print enhancements. buil t 111cost ing twice as (Cen tron1cs Interface) Li st $699.00 Sale $369.00. 

Paral lel Interface) (Better than Epson tra ctor -feed (Centron1 cs Para lle l and 


FX80) List $499 00 SALE $249.00 RS232C Inter ace) List $699 SALE $379. 


• 15 Day Free Trial - 1 Year Immediate Replacement Warranty 

~~~~~~~~~~~~~~PARALLELINTERFACES~~~~~~~~~~~~~­

For VIC -20 and COM -64 - $49 .00 For App le computers - $79 .00 Ata ri 850 Interf ace - $79.00 For ALL IBM Computers - $89 .00 

Add S14 50 for ah ipp ing . handling and lnauronce . ltl ino ia rea identa 
pleoa"dd 6•1, la• . Add 529 00 for CANADA. PUEIUO lllCO. HAWAII . 
ALASKA. APO-FPO orders . Canadian orders muat ti. in U.S. daltars . 
WE 00 NOT EXPl!lllT TO OTHEll COUNTlllES . 
Encloae Caah lers Check . Money Order ar l'ertonol Check . Allow 14 
doya for del ivery . 2 to 7 daya for phone ardert , I day e• preu moll' 
VISA - MASTER CARO - We Ship C 0 .0 lo US Addresses Only 

PRDTECTD 

ENTERPRIZES (W(LOVlOUllCUSTOWlllll 

I OX 550, IAAAINOTON, ILLINOIS 80010 
Phont 3121382·5244 to order 

COM-STAR PLUS+ ABCDEFGH J: J t<LMNCPG1R&TUVW >CV Z 
Print Example : AKDEFGt4JJKLMNDPQR8TUYWXYZ 12:541567BIPO 



NEW 128K -MEGA BYTE DUAL DISK DRIVE-80 COLUMN 


COMPUTER SYSTEM SALE! 

HOME • BUSINESS •WORD PROCESSING 


D 


LOOK AT ALL YOU GET FOR ONLY $ 8 9 5 	• 
(!) Bl 28 COMMODORE l 28K 80 COLUMN COMPUTER 
@ 4023 - l 00 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 
@ 8050 DUAL DISK DRIVE (over l million byt es) 
@ 12" HI RESOLU T ION 80 COLUMN MONI TOR 

• BOX OF l 0 LORAN LIFETIME GUARANTEED DISK S 
• 1100 SHEETS FANFOLD PAPER 
• 	 ALL CABLES NEEDED FOR INTERFACING 

TOTAL LIST PRICE 

LIST PRICE 
$ 995 .00 

499.00 
1795.00 

249 .00 
49 .95 
19.95 

102 .05 

$3717.95 

PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 
LIST SALE LIST SALE 

Professional 80 Column Payroll $149 .95 $99.00 
Word Proce ssor S 149.95 S99.00 In ven to ry $1 49 .95 $99.00 

Professi onal Doto Bo se $149 .95 $99.00 G ene ra l Ledger $149 .95 $99.00 
A ccount s Receiva b le $ 149 .95 $99.00 Financial Spread Sheet $1 49 .95 S99.00 
A ccou nts Payabl e $149 .95 $9'1 .00 Order Entry $ 149 .95 S99 .00 

ll 51 SALE 
Olympia Executive Letter Quality Print e r $699 .00 S379.00PRINTER REPLACEMENT OPTIONS C omstar Hi -Speed 160 CPS 15 '/ ," Bu s iness P r inter $779 .00 S4b9.00

(re pla ce th e 4023 with the fol !owing al these so le pr ices ) . . Telecomm uni cation s Delu xe Modem Pa c kage s199 .00 $139.00 
IEEE to Centronic s Parall el Print e r Int e rlac e s179 00 S139 00 

15 DAY FREE TRIAL. We gi ve you 15 day s to try o ut th is SUPER SYSTEM PACKAGE '! If it doesn "t mee t yo ur ex pec tat ion s. just se nd i i bock 
to us prepaid and we will refund your purcha se price! ! 
90 DAY IMMEDIATE REPLACEMENT WARRANTY . II any of the SUPER SYSTEM PACKAGE equ ipment or programs foil due lo faulty 
wo rk m an ship or materi al we wil l rep lace ii IMMEDIATELY at no charg e !' 

Add $50.00 for shipp i ng and handling!! PROTECTOSl00.00 for Alaska and Hawaii orders. 
W E DO NOT EXPORT TO O THER COUNTRIE S 

ENTERPRIZESEnclose Ca shiers Check Money Or de r or Personal Check A llow 1.S days for WE LOV E OuA CuSJ0¥E as 

del ive ry 2 to 7 day s for phone orders I day e.(pres!:t mod' We a ccep1 Visa 
BOX 550 , BARRINGTON , ILLINOIS &0010a nd Mos1er(ard . We ship C.O .D. ro con11nen1ol U.S. addresses onl y. 
Phone 3121382·5244 to order 



--------------------------

COLOR 

MONITOR SALE!!! 


(Lowest price in USA) 

•Built in speaker and 
audio 

•Front Panel Controls 
•For Video Recorders 
•For Small Business/ 
Computers 

•Apple-Commodore 
Atari-Franklin-etc. 


13" Color Computer Monitor 


15 Day Free Trial - 90 Day Immediate Replacement Warranty 

$199 
-·--­

•Beautiful Color Contrast 
•High Resolution 
•Sharp Clear Text 
•40 Columns x 24 lines 
•List $399 

SALE $199 

1
12"_.2t": 'HHl-RESOLUTION GREEN OR AMBER TEXT DISPLAY MONITOR 
List $249 SALE$119 

80 Columns x 24 lines , Hi -Resolution-crisp clear easy to 

read text with anti glare screen! A Must tor word processing . 


12" ® sANYo GREEN OR AMBER SCREEN MONITOR List $199 SALE $99 
80 Columns x 24 lines, amber or green text display, easy to read, no eye 
strain , up front controls. 

9" ® sANYo GREEN SCREEN DATA MONITOR List $149 SALE $69 

80 Columns x 24 lines easy to read, up front controls metal cabinet. 


•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 

•BEST SERVICE IN U.S.A.• ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

' Add $10.00 for shipping, handling and lnaurance. llllno4a realdenta f
I please add 11% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII I PRDTECTDI orde~. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check. Money Order or Per~rnnal Check. Allow 14 I ENTERPRIZES IWElOVEOURCUSTOMERS)

I days for delivery, 2 to 7 days for phone orders , 1 day express mail! I 
I Canada orders must be in U.S. dollars. Visa · MasterCard · C.0 .D. I BOX 550, BARRINGTON, ILLINOIS 80010 

Phone 312/382·5244 lo order·-------------------------· 



COMPUTER AND SOFTWARE SUPER AUTO 
CoMMODORE 64 	 SALE DIAL MODEM 64 

(with $12.95 Bonus Pack Purchase) 	 (Best communications package in USA) 

• 170K Disk Drive $239 .00 -t' 
• Tractor Friction Printer $169.00* 
• 	13" Hi-Res Color Monitor $199.00 * 

*less coupon discount 

*COMMODORE 64 COMPUTER $ 175.00 
You pay only $ 175 00 when you order the powerful 84 K 
COMMODORE 64 COMPUTER' LE SS the value of the 
SPECIAL SOFTWARE COUPON we pack •. 1!11 yow 
compu ter tl1at allows you to SAVE OVER $500 of 
sof tware sale prices•• Wi th only $100 of savings applied. 
you r net compu ter cost ts S75 .00! ' 

* 170 DISK DRIVE 5239 .00 
You pay only ~ 239 00 when you order the I ?OK DISk 
Drive' LESS the value of the SPEC IAL SO FTWARE 
COUPON we pack w1tl1 your disk drive that allows you to 
SAVE OVER $100 off software sale prices" Wi th only 
$500 of savings applied. you r net disk drive cos t •s 
$1 39.00 

* 80 COLUMN 80CPS 
TRACTION FRICTION PRINTER $169.00 

You pay only $169 00 when you order the Comstar TI F 
deluxe line printer tt1at prints B· 1x l l full size. single 
sheet. roll or fan fold paper. labels etc Impac t dot matr ix. 
b1direc t1onal, LESS the value of the SPECIAL SOFTWAR E 
COUPON we pack with your pr inter that allows you to 
SAVE OVER $100\ofl software sale prices!! W1tl1 only 
$500 of savin g applied your net pr inter cost 1s only 
$69 00 

-tr 13"' \Hl-RES COLOR MONITOR $199 .00 

You pay only S 199 when your order this 13" COLOR 
MONITOR w11h sharper and clearer resolu1 1on than any 
othe r color monuors we have tested! LESS value of the 
SPECIAL DISCOUNT COUPON we pack w1t hyour mon;tor 
that allow s you to save over S500 off soflware sa le prices 
With only S100 of savings appl ied. your ne t colo r moni tor 
cost 1s only S99.00. I 16 colors). 

80 COLUMN BOARD $99.00 
Now you program 80 CO LUMNS on the screen at one 
time' Conve1 ts your Commodore 64 to 80 COLUMNS 
when you plug 111 the 80 COLUM EXPANSION BOARD'' 
PLUS 4 slot e:..pan der t Can use wi th most existing 
sof tware 

80 COLUMNS IN COLOR 
EXECUTIVE WORD PROCESSOR $49.00 

T111s EXECUTIVE WORD PROCESSOR is t11e l111est 
avallalJIC for the CO MMODORE 64 0111 puter' The 
ULT IMATE FOR PROFESSIONAL Word P1ocessing 
DISPLAYS 40 or 80 COLUMNS IN CO LOR or Black and 
Wh1te1 S1mµle to opera te. powerful text ed it ing wi th 250 
WORD OICTIONARY, complete curso1 and insert/delete 
key contrnrs line and oaragraph insertion. utoma tK 
delet ion. cen1e11 ng. margin sett ings and output to all 
pr1nters 1 Incl udes a power u1 inad merge 

List $99 00 SALE $49.00 Coupon $39 00 

WE WE 

HAVE HAVE 


THE THE 

BEST LOWEST 

SERVICE PRICES 

SPECIAL SOFTWARE COUPON 

W e pack a SPECIAL SOFTWARE DISCOUNT 
COUPON w ith every COMMODORE 64 
COMPUTER DISK DRIVE - PRINTER ­
MONITOR w e sell! This coupon all ows you to 
SAVE OVER S500 OFF SALE PRICES !! 

(E xamples ) 

PROFESSIONAL SOFTWARE 


COMMODORE 64 


Name list Sa le 
E.xecut111e Word Processor S99 00 S49 00 
Execu tive Data Base S69 00 S35 00 
20.000 Word 01e11onary S24 95 s14 95 
Elecirornc Spread Sheet S59 95 549 00 
A ccoun11ng Pack S49 00 S39 00 
Pr;tct1c.ilc S59 95 S44 95 
Pr ogrammers Reference 

Guide s20 95 St 6 95 
Programmers Helper 

t0 1sk) S59 95 S39 95 
80 Coturnn Socen fDrsk ) S59 95 S39 95 
f_lrp & File Disc Filer S39 95 St 6 95 

S89 00 S49 00 
S24 95 st 5 95 
S39 95 St6 95 

SB 95 S6 95 
S2 95 s t9 95 
S39 95 S29 95 

"Plus Q,e FR EE 
S59 95 S39 95 S34 95 
S59 95 S39 95 

(See over I 00 coupon items 111 our ca talog) 

Wr ite or ca ll for 


Sample SPECIAL SOFTWARE COUPON! 


EXECUTIVE QUALITY 
PROFESSIONAL BUSIN ESS SOFTWAR E 

The C adillac o f Bu siness Pro gram s 
for Commodore 64 Computers 

ltcm 
lnvenwrv Man,19cmen1 

Lis t 
S99 00 

"SA LE 
$49 00 

Coupon 
S35 00 

Accoun ts Receivable S99 00 S49 00 S35 00 
Accounts Pav.11.>le S99 00 S49 00 S35 00 
Payroll 
Genc•al Led ger 

S99 ()() 
S99 00 

S49 ()() 
$4900 

S35 00 
S35 ()() 

• Computer Learning Pad $49.00 
• New Voice Synthesizer $59.00 
• Commodore 64 Power for 


Vic-20 $69.00 


SUPER AUTO DIAL MODEM $79.00 
Easy to use. Just plug 1n10 you r Commodore 64 computer 
and you' re ready to 1ransm1t and receive messages. 
Easier to use than dialing your telephone 1ust push one 
key on you r computer! Includes exclusive easy to use 
program for up and oown loading to prin ter and disk 
dri es List S 129 00 SALE $79.00. 

NEW COMPUTER LEARNING PAD $39.95 
makes ott1er graphics tablet obsolete Th is new TECH 
SCETCH LEARNING PAD allows you to draw on your TV 
01 Morn tor and then you can prin t whatever you draw on 
the screen on you r printers FANTASTIC!" List $79 95 
SALE $39.95 

NEW VOICE SYNTHESIZER $59.00 
Fo1 Com·64 or VIC.20 computers Just plug 1t in and yow 
can program words a'10 sentences. ad1ust volume ano 
o•tctl . make talku1g adventur e games. sound act ion 
Rames and custom1z d talk 1 s" FOR ONLY >19 95 you 
can add TEXT TO SPEECH . 1ust type a word and hear your 
computer talk- ADO SOUND TO "ZORK" SCOTT ADAMS 
AND AARDVARK ADV::NTURE GAMES" (Disk or tape) 

COM·64 POWER FOR VIC -20 $69.00 
Just plug 1n our 32K RAM MEMORY EXPANDER and you 
gel as much usable programming power as the 
Commodore 64 computer 11 Master control swi tches on 
cov r Gold Edge connectors. live year Nar ranty (FR EE 
$29 95 CARrRIDGE GAME> 

FLOPPY DISK SALE .98¢ 
Lowest prices en the U.S A 1! Single sided. single density. 
wit~ hub rings. quali ty guaranteed' (100 bulkpack 98¢ 
ea) !Box of IO $12 00) 

COM -64 4 SLOT EXPANSION BOARD $39 .95 
Easy to use. swi tch selectable. 1eset bu tton and LE O 
indicator - saves your computer and ca rtridges 
List $79.00 Sale $39.95 Coupon $36 95 

9 " GREEN SCREEN MONITOR $69.00 
E•cellent quali ty SANYO. easy to read 80 columns ). 24 
ltnes Green Phosphorous scre~n v.·1th antr gla re. meta l 
Cdbtnet' Saves your TV PLUS 'i9 95 for connecting 
c•ble Com 64 or VIC 20 

12" GREEN OR AMBER MONITOR $99.00 
Your ct1rnce of green or amber screen moni tor top 
nu.ality. SANYO 80 columns x 24 l1ne5 easy to read . ant i· 
glare taster scanning• PLUS $9 95 lor connecting cable 
Co111 J 01 VIC 20 

PHONE ORDERS 

SAM - 8PM W eekdays 
9AM - 12N Saturdays 

•LOWEST PRICES• 15 DAY FREE TRIAL• 90 DAY FREE REPLACEMENT WARRANTY 

•BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

Add $10 .00 fo r sh ;pp ;ng . handVing and ;nsurance . l l l ino;s res;den ts 
pleose odd 6 % ta x . Add $20.00 for CANAOA . PUERTO RICO, HAWA II , 
ALASKA . APO .FPO orders . Canadian orders must be in U.S. dolla rs . PRDTECTD 
WE DO NOT EXPOR T TO O THER COUNTRIES . ENTER PRIzEs tWELOV E OUR CUS TO M ERS1 Encl ose Cosh;ers Check . Money Order or Personal Check . Allow l • 
days for del ;very , 2 to 7 days far phone orders . I day express mail! 

BOX 550, BARRINGTON, ILLIN015 60010VISA -	 MASTER CARO - C.O.D. 
Phone 3121382·5244 to order 
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SCRIPT-64 EXECUTIVE WORD PROCESSOR 
(80 Columns in Color) 
40 or 80 columns in color or black and white; turns your computer into a Business 
Machine! 
This is the finest word processor available. Features include line and paragraph 
insertion/deletion, indentation, right and left justification, titles, page numbering, 
characters per inch, etc. All features are easy to use and understand. With tabs, etc. 
SCRIPT-64 even includes a 250 word dictionary/spelling checker: to make sure your 
spelling is correct. The dictionary is user customizable to any technical words you may 
use. Furthermore, all paragraphs can be printed in writing and everyday letters are a 
snap. To top things off, there is a 100 page manual and help screens to make learning 
how to use SCRIPT-64 a snap. This word processor is so complete we can't think of 
anything it doesn't have. When combined with the complete database you have a 
powerful mailmerge and label program that lets you customize any mailing list with 

ersonalized letters. List $99.95. Sale $49.95. *Cou on Price $39.00. (Disk only.) 

I I I I I• I I I 
Allows you to check spelling on 20,000 most often mispelled words! List $29.95 Sale 
$19.95. *Coupon Price $10.00. (Disk only.) 

SCRIPT-64 COMPLETE DATABASE 
(PLUS MAIL MERGE AND LABELS) 
This powerful DATABASE is user friendly and makes any information easy to store and 
retrieve. The user defines the fields and then can add, change, delete, and search for 
any category wanted! When combined with the Executive Word Processor you can 
search out any category (zip codes, even hair color, etc.) and print super personalized 
letters! 600 names can be sorted and formulated on each disk in any order or category! 
Will handle any size mailing list by changing or adding disks! List $69.00. Sale 
$34.00. *Coupon Price $24.00. 

•LOWEST PRICES• 15 DAY FREE TRIAL• iO DAY FREE REPLACEMENT WARRANTY 

•BEST SERVICE IN U.S.A.• ONE DAY EXPRESS MAIL• OVER 500 PROGRAMS• FREE CATALOGS 

WE SHIP C.O.D •. HONOR VISA AND MASTER CHARGE PROTECTOADD $3.00 SHIPPING FOR C.O.D. ADD $2.00 MORE 
SPECIAL SERVICES: ENTER PRIZES 1WE LOVEOuR Cu STO MER S1 

One Day - Express Mail add $10.00 BOX 550, BARRINGTON, ILLIN015 60010 
Phone 3121382-5244 to order 



SALE!
JUKI® 

COMBINATION "DAISY WHEEL" 
PRINTER I TYPEWRITER DELUXE MODEL 2200 LIST •49900 

(INCLUDING CARRYING HOOD) 

-­
. . . 

..--Cl ----2200 

ICll • 
~ . . ~ .. . ' ... ·~ . 
~ . .. ;. ' . .. 

letter quality 

• 	 SUPERB COMPUTER PRINTER COMBINED WITH A DELUXE MODEL ELECTRONIC 
TYPEWRITER (100 CHARACTERS) 

• UP TO 14 CPS PRINT SPEED 

• TWO MACHINES IN ONE - JUST A FLICK OF THE SWITCH! 

• SUPERB EXECUTIVE CORRESPONDENCE - HOME. OFFICE. WORD PROCESSING ! 

• 13 " EXTRA LARGE CARRIAGE 

• DROP IN CASS,ETTE RIBBON - REPLACEMENT CASSETTE RIBBON $8.95 

• PRECISION DAISY WHEEL PRINTING - MANY TYPE STYLES! $18 .95 each 

• PITCH SELECTOR - 10, 12, 15 CPS , AUTOMATIC RELOCATE KEY ! 

• AUTOMATIC MARGIN CONTROL AND SETTING! KEY IN BUFFER ! 

• 2 K MEMORY 
• CENTRONICS PARALLEL OR SERIAL RS 232 INTERFACE BUILT- IN (SPECIFY) 

• COMMODORE 64 COMPUTER INTERFACE ONLY $49 .00-ATARI INTERFACE $79 .00 

15 Day Free Trial - 90 Day Immediate Replacement Warranty 

r~~-;~.;:;:;;n;a:d-::d:;,-----1 PRDTECTD 
I Enclose Cashiers Check. Mone y Order or Personal Check. Allow I ENTERpRI Z E $ iwE LOv EouR cus rO.,ERSi 114 days for del ivery, 2 to 7 days for phone orders. 1 day express 
Imail ' Canada orders must be 1n U.S. dollars . VISA - MASTER I BOX 550, BARRINGTON, ILLINOIS 60010 
LS!.'!£.~~f2E~.:::!,e,.!~S.O...£ _________ ...J Phone 3121382·5244 to order 
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TurboTape 

High-Speed Tape Utility For 

Commodore 64 And VIC-20 


COMrUTE' !111 s published 111n11y l1re11ktf1ro11g!1 pro­
grn111s over t11c years. "Turl10Tnpc" takes it s pince 
11_111011g lhr ucry l1cst of the111. T/1011gh it sounds 
i111possil1/c, t11is c/n1cr and po;1 crful utility 11du11lly 
1lluH'S 11 111pc driut' to sm 1c, load, 1111d ;1cri )1 a. fa t 
as a di . k drive! Y<1u si111ply type TSAVE i11stc11d of 
SAVE n11d your co111putcr stores 1111y pros rn111 011 
tape 111 ligllt11i11g speed. W!111t's cuc11 111orc 1111111: i11g, 
1111_11 Turbosm.'l'd progrn111 can lw /ondcd 1l' it!10ut t11e 
SJ! l'Cial Tu rl)( iTn pc utility in the co111putcr. Even 
11fler _11011'11c used Turl10T11pe for zuecks, you'll still 
fi11d ii finrd to /Jclie1 1e that your cnssc//es (11 11 snuc 
1111d lond this filst. It works 0 11 111111 Co111111odorc 64 
or VIC-20. (Ai il'ast BK 111c111ory 1;xp n11sio11 is re­
quired ltl c11lcr t11c progrn111 into t11e VIC. ) 

Therl:' are very few absolute rules in compC1ting, 
bu t one of then1 has always been that tape drives 
arc inhe rently s lower than disk drives. Lon g pro ­
g ram s tha t take nl y seconds to loa d into the 
compu te r wit h a disk driv e have a lways required 
m a ny minu te of \;.·a iti ng w ith a tape dr ive . 

Until now. 
" TurboTape" revvrites the rules . It's a utility 

prog ram that turbocha rges tape s,wi ng, load ing, 
and ve ri fying o n yo ur Commodore 6-f or VIC-20. 
It requires no modifications to your compute r or 
tape drive . It \\·arks with BASIC program a nd 
mach ine I rnguage progra n1 s . It's ea y enoug h fo r 
an yone to use, includ ing beginners. It e \·en let 
yo u load Turbosaved tapes at TurboTape speed 
,, ·ithout usi ng the utilit~· · And it's yours for the 
typi ng after read ing these instruct ions. (Next 
m o nth we ' ll publi s h the techn ica l d cti1 il s expla in ­
in g ho\\' TurboTape seizes co n tro l of the com ­
puter i1 nd makes it pe rform these s tMtlin g tri cks.) 

If you ' re s till as skeptica l as we were, try 
TurboTape . Try the speed tests m en tio ned at th e 
end of thi s Mticle. You' ll find that TurboTape is 
everyt h ing it clai ms to be. 

Typing TurboTape 
TurboTape is ''Titten en tirely in m ach ine lan­

g uagc. The BAS IC programs prese n ted he re cre­
ate a copy of TurboTape o n either di k o r tape. 
Be sure to type in the correct progra m fo r your 
compute r (Program 1 for the Commodore 6.f o r 
Program 2 for the VIC -20) . \Ve recommend that 
you enter the program with " The Automatic Proof ­
reader" found e l ew here in thi s is ue and save 
th e TurboTape ge nerator before running it fo r 
th e first time, s ince th e program resets important 
m e mory poin te rs as it run s. That wi1y, if a typ in g 
e rror ca uses your compute r to lock u p, yo u can 
reset th e co mpu ter by turning it off then o n 
again , and s tart checking for th e typo . 

Since th e TurboTape data goes into th e a rea 
of m emo ry where 13/\SIC program normally re ­
side, you ' ll need to recon figu re memory before 
loading and running the TurboTape gene ri1to r 
programs. For the 6-L t~1 pe: 

POKE .J.J ,1-l: POK E 1-1*256,0:NEW 

Then hi t RET RN and load Program I. 
To use Procrri1m 2 on the VIC , vou ' ll need at 

least 8K o f m e m o ry expa nsion . Before loMiing 
the progra m , en tt r the fo ll owing lines in direct 
mode (no line nu mber) , h itt ing RET URN afte r 
each lin e: 

POK E -l.J ,3 2:POK E 32*256,0:NEW 

POK E 648,30:SYS 58648 


Before running, check li ne 10. In bo th Pro­
gra m s 1 and 2, th t' contents of Fl$ dcterminc·s 
the name of th e copy of TurboTape that ,,·ill be 

created . C hange thi s ii you prefer a diffe ren t 
name. Also, if you \\'i1nt to create your copy of 
TurboTi1pe o n di sk in s tea d of tape, change th e 
D = 1 in th i1t lin e to D = 8 . Be sure tha t the tape 
or di sk on \\'hich you wish Tu rboTape to be 
stored is in th e dri,·e before you run th e ge n ­
e ra tor prog ram. 

Once ~·ou haYe used the ae ne rato r progri1m 
to create a copy of TurboTape on tape or di k, 
you do not need the ge nera to r program agai n . 
The ver ion of TurboTape you crea te (ca ll ed 
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Sunday, March ~I-Wednesday, April~' 1985 
If you buy, select , or specify your company's software systems, 
you can't afford to miss Softcon, the International Conference 
and Trade Fair for Corporate and Institutional software users. 

In only two years, Softcon has become the 15th largest trade 
show in America. Proof that software is the fastest growing 
product in the world . And that Softcon is the premier 
industry event. 

Softcon has 850 exhibiting companies. That's 600 more software 
companies than the largest hardware and electronics shows. 
Softcon's 3000 booths will showcase more than 20,000 software 
products for professional , home, educational , entertainment , 
office, business, industrial and vertical market applications. 
Softcon features software for micros, minis and main frames. 

Nearly 250 of the world 's most respected software authorities 
will participate in this year 's conference program. There will 
be three separate conferences-one for merchandisers and 
distributors, one for corporate and institutional users, and one 
for software industry technical personnel. Each conference 
will comprise 75 seminars, panel discussions, forums and 
workshops. 

Softcon is a registered trademark of Northeast Expositions, Inc. 

Georgia World Conference Center, Atlanta 
To register, just send your check for $195 for four days of 
conferences and exhibits, or $35 for exhibits-only to the 
address below. Please include your name and address 
and make checks payable to Softcon. 

For a free Softcon brochure, call or write Softcon, c/o Northeast 
Expositions, 822 Boylston Street, Chestnut Hill , MA 02167. 
617-739-2000. Please specify whether you are interested in 
attending or exhibiting. 

The International Conference 
and Trade Fair for Software 
Publishers, Merchandisers, 

and Business Users 



TURB0 / 6-t or TLRBO/ \'IC, uni 'ss you chunge 
the name in line I 0 of the generator programs) 
can be loaded and run like a BASIC progra m. It 
is not necessary to use the , 1 suffix (as in LOAD 
'filc11n111t'", ,1 or , 1, 1) when load ing TurboTape. 
Once created, VIC TurboTape can be loMled und 
run on a VIC with any memory configura tio n. 

Easy To Use 
Here are the milin feilture · of TurboTape: 

• It \\·ill :;tore it ·elf afeh· out of tht' \\·a \' of 
)·our normal [3 ;\ IC progran1s. ­

• It protects 01ny memory configur;:itions you 
might be using . Only during the Turbosa \·i ng 
and Turboverifyi ng is the Commodore 6-t's 
BASIC RO 11 exchanged fo r BASIC R/\\11. Follow­
ing these ope rations, yo ur previow, configurnt ion 
is res tored . 

• TurboTilpe can be used with other 
programming aids such as Si111011s' BAS IC 
S11pcrn1011. and Pr\L. 

• TurboTape ·afel)' h;:indle very la rge pro­
grams (up to -t 9K on the Commodore 6.f ). How ­
ever, some programs which barel y fit into 
mem orv before mav not fit when using 
TurboT~1pe (it subtr.acts 639 byte · of a \~ Ji l ab l e 
RAM fro m the VIC and 64 2 bytes from the 6-t) . 

• Fi lename ca n be the usua l 16 characters 
long. 

• In Jddition to hJndling BAS IC programs, 
TurboTape will SClve , load, or ve rify dala from 
any pi1rt of R/\1'vl memory yo u wi sh, except for 
the RAM hidde n beneath the Kernal ROM on the 
6-+ . RAM beneath the 6-l 's BASIC RO . 1 ci1 n even 
be Si1 ved. 

• 1\ normal LOAD command \\·ill lo,1d anv 
Tu rbosa n~d pr gr,1111 aI Tu r/1(1 Tn pc' S/lt'c'd. ­

It's quite simple to use TurboTape . Reset 
your computer by turning it off, then on. If you 
\Va nt to use ome additional utilitv like Si111011s' 
BASIC, load and run it first. Then , ty pe TW. 

ow load TurboTClpe and run it. In the 6-+ 
version , a menu will i1ppear, offer ing you t\,·o 
option<il memory locations for TurboTape: 

1. In BASIC RAJ\1. The ending addre ~of 
the r locate d Turbo Tape will be what ' - currentlv 
indicated a the limit of memor)· in the pointe r ·in 
addresses 55 and 56. You ma\· ha,·e to se lect thi s 
option if ) 'OU want some utili ties to coex ist with 
TurboTape. Si11{()11s' BASIC fo r example, is one. 
Any uti lity vv hic h rnakes use of the R/\M be­
tvveen addresses 52606 and 532-+7 (for exil mple , 
the "64 DOS Wedge") \\' ill req ui re thi · )ption. 
(This i the onl y option possi ble on the VIC. The 
VIC ,·er ion \\·ill Jh,·ays relocate to the top of 
memorv.) 

2. in the -t K R/\lvl buffer. U~ing this option , 
vou can Turbosave all RAM fro m 0 to 52606 in 
one huge block (i ncl udi ng the RAM hidden be­
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h ind 81\ IC ROM). 
To get accu ·tamed to using Turbo Tape, 

ho\\'ever, let's avoid combining it \\·ith other util ­
ities for no\, .. Simpl y turn on the computer, load 
TurboTape, and type RU 1 (don 't attempt to edit 
the BAS IC portion of TurboTCl pe). For the 64, se­
lect opt ion 2. 

Sit Back And Be Amazed 
Yo u \\'ill no\,. sec on screen where TurboTape 
ha b en located and the command vou use to 
activate TurboTClpe's features. Then l~' pe NEW to 
remove the TurboTape loader from memorv. 
Write a program or load one in to the com~)uter. 
To TurbosClve this program , ty pe: 

TURBOSAYE "(il r1111111c" jprL'SS RETURN] 

(Or you ca n abbrev iate TURBOSAVE as TS/\VE.) 
You 'll then see th usual message: 

PRESS RECORD & PLAY 

Press those kevs, then :;it back and be amilzed. 
/\ header .con ain ing a pecial Turboload 

routine i written to tape. (On the 6-t , the screen 
\\'ill blank "·hile the header is \\'ritten.) Then 
rainbo\,·like colo rs \\·ill vibrate on screen as vou r 
program is flas hed onto th tape. Fi nally, yc;ur 
screen will return to norm i1l. 

If yo u WClnt to veri fy th e TSAVEd progra m, 
rewind the ta pe and ty pe: 

TURBOVERIFY "fiil'111 1111 e" jprcss RETUR I] 

(TU RBOV ERIFY ca n be i1bbreviated TVER IFY.) 
Yo u'l l sec the normi1 1 me sage: 

PRESS PLAY 

Depre s the PLAY key on the ca ·ette dri,·e. 
(On the 6-+ , the screen will bl ank while the 
veri fication takes place .) If you shou ld get an 
OUT OF MEMORY error message, sim ply type 
TVERIFY without a fi lename. As soon as the tape 
hi1 s pi1ssed the heade r, yo u get th e usua l mes­
sCl ge on ·creen. (For the 64, press the Com­
modore logo key.) If an error is fo und durin g 
TVER IFY, the screen will return to normal and 
you 'll see the VE RI FY ERRO R message. If yo u're 
interested in knm,·ing precisely \\'h ere a mis ­
match \\·as iound, type: 

?PEEK(l 72) 256• PEEK(l 73) 

If there was no problem during the 
TVERIFY, you' ll see the message: VERIFY OK. 

Lightning LOADS 
You won ' t need the TurboTape utility to load 
programs wh ich have been Turbosaved. Just type 
LOAD normally and everything will happen as it 
al\\'a)· - does, except the program wil l zoom into 
your computer . 

Here are <1 fc\\' add itional notes Clbout 
TurboTape. To save mClc hine language programs, 
you' ll need to specify the starting and ending ad ­



dresses. For exa rnpl e, if your ma chin e language 
prograir1 res ides in memory from 864 to 890, 
save it in th e following fas hi on: 

TSAVE"MACHINE PROGRAM",864,891 

otice that you must use the e nding address 
plus one. To save the e n ti re co nte n ts of RAM on 
a 64 , including the RAM hidden be hind BAS IC 
ROM , type: 

TSAVE"ALL RAM",2049,52606 

Most other programmin g u tiliti es work we ll 
v. ith TurboTape. If you use Sim ons' BASIC how­
e ver, you shou ld avoid the RUN / STOP­
RESTORE combination, and the COLD command 
has no effect . If you ' re also u ing the DOS 
vvedge, chaos option 1 to locate TurboTape in to 
BAS IC RA\.1 me mo ry to a void confl icts on th e 
64. 

Because of the high speed , you mig ht wa n t 
to use only high -quality cassettes for reliable 
storage. TurboTape, like th e norma l SAVE/ 
LOAD, w ill som etimes be unable to Turboload if 
a program was TSAVEd using a differen t cassette 
drive. This happens when a recording head on 
one of the drives i out of al ignment. For very 
importan t programs, you may want to make a 
backup copy wit h the n orm a l SAVE comman d. 
Although the standard SAVE is much slower, it 
is extremel y reliable. 

Another rea on for making backup copies 
vvith the normal SAVE is that 64 ca nnot read 
tapes created by VIC TurboTape, and vice ver a . 
This is a resul t of differences in th e Turboload 
machine language routine, which we'll discuss 
next month . 

You shou ld use LOAD a nd th e TurboTape 
commands onl y in direc t mode, not from within 
a running program. Also, TurboTape cannot 
sea rch throu gh se veral files on a cassette in 
search of a certa in fil en am e. If vou have severa l 
Turbosaved p rograms on a tape, you shoul d fa st­
forward pa t a ny Turbosaved program you d on ' t 
wish to load . Us the cassette drive 's counter for 
thi s purpose . 

No Turbosaved program will re locate itself 
upon load ing . Th ' addres in RAM m em ory from 
which you Turbosaved \\·i ll be the address where 
th e program wi ll later load. In effect, all 
Turbosaved programs act as if you ' re usi ng th e 
nonrelocating command: LOAD "fil e1111111 c", 1, 1. 
This is especia ll y importa nt if you ' re a VIC 
ow ne r w ho use seve ral di ffe rent m em ory 
configuration . For exa mpl e, a BASIC program 
Turbosaved on a n expanded VIC w il l n ot load 
normally into a n un expanded VIC. 

How Fast Is It? 
Tests here revea led that a 12K program took 34 
seconds to load with a 1541 disk drive and 44 

seconds to load wit h TurboTape. However, the 
TurboTape load tim e wa ac tu ally only 28 sec­
onds once the program head e r was located on 
the ta pe . We ran these tests by timing TurboTape 
with a completely rewound cassette, pre urning 
that m ost people do not position the ta pe so that 
a program head er is ri ght in front of the tape 
head. lf yo u do position your tapes exactly \Nith 
the tape counte r, TurboTape \\· ill indeed load 
programs fa ·te r than a 1541 disk drive. 

Turbos<iving the 12K program took 42 sec­
onds; the 1541 di k d ri ve took 40 seconds. 
Turboverify a nd disk ve ri fy took th e sa m e 
amount of time as loading a program. 

TurboTa pe is one of th e most in terest ing and 
u eful u tiliti es a ca ettc owner can po sc . The 
to ry be hind the TurboTape technique i fa cinat­

ing as we ll. If you ' re interested in how 
TurboTape does its magic, look for " How 
TurboTape Works" next mo nth in COMPUTE1. 

Refer to "COMPUTEl's Guide For Typ ing In Programs" 
article before typ ing these programs in. 

Program 1: TurboTape Generator For Com­
modore 64 
10 FI$="T RB0 / 64 ": D=l : REM CHANGE 1 TO 8 F 

OR DISK : rem 136 
20 PRINT "{ CL R}(3 DOWN) "TAB(ll)"ENTERING 

{SPACE)TURBOTAPE[3 DOWN)" : rem 12 
30 FOR I=2049 TO 3461 : rem 16 
40 READ A: POKE I, A: CK=CK+A : NEXT :rem 88 
50 I F CK <>l 4309 9 THEN PRINT "{2 SPACES) 

{RVS)ERROR DETECTED IN DATA STATEMENTS 
!":STOP : rem 110 

60 PRINTTAB ( 16) " {RVS} DATA OK { 3 DOWN)" : PRI 
NTTAB ( 4 ) "PRESS ANY KEY WHEN READY TO S 
AVE " : rem 253 

70 GET A$ : I F A$="" THEN 70 : rem 241 
80 PRINT "(CLR)POKE 43 , l : POKE 44 , 8 : POKE 4 

5 ,13 4 : POKE 46 , 13{2 DOWN)" : rem 15 
90 PRINT "SAVE "CHR$ ( 34) ; FI$ ; CHR$ ( 34 ); "I"; D 

:rem 46 
100 POKE 631 , 19 : POKE 632 , 13 : POKE 633 , 13 :P 

OKE lq8 ,3:f.NO : rern 14 8 
2049 DATA 6 2 , 9 , 100 , 0 , 153 ,3 4 : rem 38 
2055 DATA 147 ,17,17, 17 , 34,163 : rem 151 
2061 DATA 49 , 50 , 41 , 34,18 ,3 2 : rem 43 
2067 DATA 84 , 85 ,82, 66 , 79, 83 : r e m 79 
2073 DATA 65 , 86,69,47,76,79 : rem 82 
2079 DATA 65 , 68 , 32, 146 , 17 , 17 :rem 11 3 
2085 DATA 17 , 17 ,34, 58 , 153 , 34 :r em 105 
2091 DATA 32 , 32 ,3 2,32 , 82 , 69 :rem 47 
2097 DATA 76 , 79 , 67 , 65 , 84 , 69 : rem 88 
2103 DATA 32,84,79,58 , 17,17 : rem 58 
2109 DATA 0 , 140 , 8 , 110 , 0 , 153 :rem 26 
21 1 5 DATA 34 , 32 , 32,32 , 32 ,3 2 :rem 31 
2121 DATA 32 , 32,49,46 , 32 , 66 :rem 46 
2127 DATA 65 , 83 , 73,67,32 , 8 2 :rem 62 
21 33 DATA 65 , 77 ,3 2 , 40 , 80 , 79 :re m 57 
2139 Dl\TA 73 , 78 , 84 , 69 , 82 , 32 : rem 72 
2145 DATA 53 , 53 , 47,53 , 54 , 41 : rem 51 
2151 DATA 17 , 34,58,153,34 , 32 : rem 9G 
2157 DATA 32,32 ,3 2 , 32 , 32 , 32 : rem 3S 
2163 DATA 50 ,46,32,70, 8 2 , 79 : rem 55 
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2169 DATA 77,32 , 53 , 50 , 54 , 48 :rem 61 260 1 DATA 32 , 76 , 79 , 65 , 68 , 58 :rem 71 
2175 DATA 54 ,3 2 , 84 , 48 , 32 , 53 :rem 56 2607 DATA 32 , 76 , 79 , 65 , 68 , 32 :rem 6CJ 
2181 DATA 51 , 50 , 52 , 56 ,17, 17 : rem 47 2613 DATA 40 , 84 , 85 , 82 , 66 , 79 :rem 69 
2187 DATA 0 ,199 ,8, 120 ,0,151 :rem 45 26 19 DATA 32,78,79,84,32 , 78 : rem 76 
2193 DATA 49 , 55,49 , 44 , 48 , 58 :rem 74 2625 DATA 69 , 6 7, 69 , 83 , 83 , 65 : rem 81 
2199 DATA 133 , 34,32 , 32,32,32 :rem 93 2631 DATA 82 , 89 , 41 , 34,58 , 153 : rem 111 
2205 DATA 89,79,85,82,32,67 :rem 73 2637 DATA 34 t 32 f 32 f 163 f 163 f 16-3 : rem 199 
2211 DATA 72 , 79 , 73 , 67 , 69,32 : rem 64 2643 DATA 163 , 163,163,163 , 0 , 0 :rem 141 
22 17 DATA 40 , 49 , 47 , 50 ,41, 34 : rem 47 2649 DATA 0 , 56 , 165 , 45 ,1 33 , 90 : rem 107 
2223 DATA 59 , 65 , 36 , 58 ,1 39 , 65 :rem 118 2655 DATA 233,130,133,9 5 ,1 65 , 46 :rem 255 
2229 DATA 36 ,1 78,34 , 49,34 ,1 6 7 :re m 167 266 1 DATA 133,91,233,2,133,96 :rem 150 
2235 DATA 151 , 49 , 55 , 49 , 44,49 :rem 114 2667 DATA 165 , 171 , 208 , 6 , 169 , 0 : rem 160 
2241 DATA 58 , 137 , 49 , 52 , 48 , 0 :rem 55 2673 DATA 162,208 , 208 , 4 , 165 , 55 : rem 207 
2247 DATA 216 , 8 , 130 , 0 , 139 , 65 :rem 98 2679 DATA 166 , 56 , 133 , 88 , 133 , 174 : rem 16 
2253 DATA 36 , 179 , 177 , 34 , 50 , 34 :rem 158 2685 DATA 134 , 89 , 134 ,1 75 , 32 ,1 91 :rem 9 
2259 DATA 167 , 49 , 50 , 48 , 0 , 245 :rem 111 2691 DATA 163,230 , 89 ,1 65 , 88 , 166 :rem 17 
2265 DATA 8 , 140,0 , 158 , 40 ,1 94 :rem 98 2697 DATA 89 , 133 , 193 , 134,194,172 :rem 67 
2271 DATA 40 , 52 , 53 , 41 ,1 70 , 50 :rem 87 2703 DATA 0,3 , 140 , 166 , 2 , 172 :rem 35 
2277 DATA 53 , 54 , 172 , 194 , 40 , 52 : rem 156 2709 DATA 1,3 , 140,167 ,2, 141 :re m 39 
2283 DATA 54 , 41 , 171 , 56 ,49, 50 : rem 105 2715 DATA 0 , 3 , 142,1,3 , 164 :rem 190 
2289 DATA 41 , 58 , 156 , 0 , 62 , 9 : rem 10 272 1 DATA 171,240,4,133, 55 , 134 :rem 190 
2295 DATA 15 0 , 0 ,1 53 , 34 , 147 , 17 : rem 146 2727 D.l\TA 56 ,1 62 , 255,32 , 142,251 :rem 252 
2301 DATA 17,17,32,32,32,32 :rem 32 2733 D.l\TA 32,2 19 ,252,32,219,252 :rem 249 
2307 DATA 78 , 79 , 87 ,3 2 , 76 , 79 :rem 82 2739 DATA 32 , 209 , 252 ,176,7 5 , 160 :rem 5 
2313 DATA 67 , 65 , 84 , 69 , 68 , 32 : rem 69 2745 D.l\TA 0 ,1 77 ,1 72 , 201 , 190 , 208 : rem 248 
2319 DATA 65 , 84 , 58 , 34 , 194,40 : rem 114 2751 DATA 240 , 232 , 169,32 , 224 , 6 :rem 197 
2325 DATA 49 , 57 , 51 ,4 1 , 170 , 50 : rem 99 2757 DATA 240 , 13 , 224 , 7 , 208 , 2 : rem 96 
2331 DATA 53 , 54 , 172,194 ,40, 49 :rem 153 2763 D.l\TA 169 , 157,224,11 , 208,5 :rem 206 
2337 DATA 57 , 52 , 41,34 , 45 , 34 : rem 52 2769 DATA 169,189,44 , 169,162,145 :rem 75 
2343 DATA 194 , 40 , 49 , 55 , 52,41 : rem 103 2775 DATA 172 , 200 , 24 , 177, 172,101 :rem 40 
2349 DA'l'A 170 , 50 , 53 , 54 , 172 , 194 :rem 206 2781 DATA 193 , 145 ,172, 8 , 200 , 177 :rem 2 
2355 DATA 40 , 49 , 55 , 53 , 41 , 34 : rem 52 2787 DATA 172,201 , 160 ,240 , 249 , 40 : rem 43 
2361 DATA 1 7 t 1 7 t 1 7 I 1 7 I 0 I 128 : rem 45 2793 DATA 101, 194 , 145 , 172 , 224 , 4 : rem 251 
2367 DATA 9 ,1 60 , 0 , 78 ,3 6 ,1 78 : rem 64 2799 DATA 176,188 , 157 ,170 ,2, 232 :rem 14 
2373 DATA 199, 40 , 51 , 52 , 41, 170 : rem 1 50 2805 DATA 136,177,172,157,168,2 :rem 6 
2379 DATA 34 ,7 8 , 65 , 77 , 69 , 34 :rem 80 2811 DATA 232,169 ,7 6 ,1 57 ,1 66,2 :rem 210 
2385 DATA 170 , 199 , 40 , 51 , 52 , 41 : rem 153 2817 DATA 208 , 170,96 , 32,121,0 : rem 146 
2391 DATA 58 , 80 , 36 , 178 , 78 , 36 : rem 123 2823 DATA 168 , 32 , 115 , 0 , 192 , 148 : rem 201 
2397 DATA 170,34 , 91 , 44 , 66 , 65 : rem 115 2829 DATA 208 , 8 , 190 , 104 , 0 , 208 :rem 150 
2403 DATA 44 , 69 , 65 , 93 , 34 , 58 :rem 65 ~835 DATA 10 , 108,166 , 2 , 192 , 149 : rem 203 
2409 DATA 90 , 83 , 36 , 178 , 34 , 32 : rem 110 2841 DATA 208,249 , 190 , 31,0 , 162 :rem 197 
2415 DATA 32 , 79 , 82 , 32,83 , 89 : rem 66 2847 DATA 128 , 108 , 166 , 2 , 169,0 :rem 158 
2421 DATA 83 , 40 , 54 , 56 , 48 , 41 : rem 51 2853 DATA 133,10 , 32,212 , 225 ,1 69 : rem 243 
2427 DATA 34 t l 70 t 80 t 36 t 0 t 195 : rem 100 2859 DATA 0 , 32 , 213 , 255 ,1 76 , 56 : rem 158 
2433 DATA 9 , 170 , 0 , 90,86 , 36 : rem 3 2865 DATA 162 , 209 , 1 42,1 65 , 3 , 202 :rem 249 
243C) DATA 1 78 I .14 t 32 t 32 t 79 t 82 :rem l 1 5 2871 DATA 142,167 , 3 , 169,96 , 141 :rem 213 
2445 DATA 32 , 83 , 89 , 83 , 40 , 54 :rem 62 2877 DATA 209,3 , 32 , 81 ,3, 8 :rem 213 
24 51 DA TA 56 t 51 t 41 t 34 t l 70 t 78 : rem 102 2883 DATA 169 , 145 ,32,2 10 , 255 , 32 :rem 254 
2457 DATA 36 , 58 , 84 , 83 , 36 , 178 : rem 126 2889 DATA 216,245,40,208 , 8 , 32 :rem 160 
2463 DATA 34 , 84 , 85 , 82 , 66 , 79 : rem 75 2895 DATA 209 , 252 , 144 , 3,76,141 :rem 209 
2469 DATA 83 , 65 , 86 , 69 , 34 , 170 :rem 12S 2901 DAT.l\ 225 , 162 , 28 ,76 , 55 , 164 : rem 208 
247 5 DATA 80 , 36 , 58 , 84 , 86 , 36 : rem 73 2907 DATA 32,14,226,32,138,173 :rem 200 
2481 DATA 178,34 , 84 , 85 , 82 , 66 : rem 123 2913 DATA 32,247,183,165,20,1 66 :rem 254 
2487 DATA 79 , 86 , 69 , 82 , 73 , 70 : rem 83 2919 DATA 21 , 96 , 76,249 , 224,169 :rem 225 
2493 DATA 89 t 34 , 1 70 I 78 t 36 t 0 : rem 64 2925 DATA 188 , 190 , 200 , 160 , 1,32 :rem 194 
2499 DATA 239 , 9 ,1 80 , 0 ,1 53 , 34 : rem 110 2931 DATA 189 , 255,169 , 1 , 170 , 168 :rem 11 
2505 DAT!\ 32,32 , 84 , 79 , 32 , 83 : rem 56 2937 DATA 32 , 186 , 25 5,134,17 1 , 32 :rem 1 
2511 DATA 65 , 86 , 69 , 58 , 32,34 : rem 64 2943 DATA 121 , 0 ,2 01 ,34,208 , 32 :rem 133 
2517 DATA 84 , 83 , 36 , 58 , 153,34 :rem 11 4 2949 DATA 136,230,122,177,122,240 :rem 92 
2523 DATA 32 t 32 I 163 I 163 I 163 t 163 : rem 244 2955 DATA 4 ,2 01 , 34 , 208 ,8,19 8 :rem 109 
2529 DATA 163 , 163,163 , 34 , 58 , 153 : rem 3 2961 DATA 171,1 65 ,171,208,240,169 :rem 102 
2535 DATA 44 I 90 t 83 t 36 t 34 I l 7 :rem 57 2967 DATA 32 ,1 90 , 199 , 1 , 232 , 224 : rem 208 
2541 DATA 17 , 0 , 31 , 10 , 190 , 0 : rem 233 2973 DATA 17 , 144,242 ,32,121,0 : rem 141 
2547 DATA 153 , 34 , 32 , 32 , 84 , 79 : rem 110 2979 DATA 240 , 86,169 ,34,32, 255 :rem 221 
2553 DAT.I:\. 32 , 86 , 69 , 82 , 73 ,70 : rem 66 2985 DATA 174,240,79,190 , 87 , 0 : rem 16 9 
2559 DATA 89 , 58 ,3 2 , 34 , 84 , 86 : rem 79 2991 DATA 133 , 78 , 134 , 79 , 190,87 :rem 226 
2565 DATA 36 , 58 , 153 , 34 , 32 , 32 : rem 104 2997 DATA 0,133,80,134 , 81 , 190 :rem 155 
2571 DATA 163 t 163 t 163 t 163 t 163 I 163 : rem 97 3003 DATA 10 , 1 ,17 6 , 230 ,1 62 , 9 : rem 83 
2577 DAT.'\ 163 , 163 , 163, 34 , 58 , 153 : rem 6 3009 DATA 190 , 237 , 0,157,44 , 3 :rem 96 
2583 DATA 44 , 90 , 86 , 36,34 , 17 : rem 63 3015 DATA 202,16,24 7 ,1 62 , 44 , 160 : rem 239 
2589 DATA 17 , 0 , 88 , 10 , 200 , 0 : rem 249 3021 DATA 3,134,1 93 , 132 ,1 94 , 162 :rem 241 
2595 DATA 15 3 t 3 4 t 3 2 t 3 2 t 84 t 7 9 :rem 113 3027 DATA 60 , 134 , 174 , 132 , 175 , 70 : rem 246 
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Enhanced Applesoft 

INPUT 


' r 

' ' 

Here's a way to 111ake your APPLE Il- fa111i ly co111­
p11tcr a littl e s111arter a11d fri e11dlicr. The short ro11­
ti11c> is writte11 i11 111aclti11c> la11g11agc, lmt you do11't 
have to lie a11 ML progra111111c>r to 11se it. 

The loan -repayment program running on m y 
Apple asked me a s impl e qu estion: 

HOW MANY MONTHLY PAYMENTS? 

The loan was for 17 years, "'"ith 12 payments 
per year. So there I was, seated before a com ­
pute r system that cost seve ra l thousand dol la rs, 
doing mental a rithm etic! How nice if you co uld 
just enter the expression 17*12. 

Apple users will guess that the Appl esoft 
IN PUT command was respon si ble for asking th e 
ques ti on. It 's o ne o f the mos t useful commands 
in BASI C; it prints a prompt, waits for you to re­
spond, and then s tores your ans\·ver for future 
use . 

Unfortunate ly, the INPUT command has 
some fea tures that ca n be inconven ient-such as 
its inability to accept even s imple n1athematical 
expressions . So I wrote a program tha t adds a 
new command, &I PUT, to Applesoft. The syn ­
tax for &INPUT is almost th e sa me as for 
INPUT, but its fea tures are different . 

A Few Improvements 
If &INPUT is used with a numeric va ri able, you 

may en te r any valid numeric expression. N11 111 eric 
npress io11 mea ns an ything that could lega ll y ap­
pear to the right of the equal s sign in a numeric 
assignment (LET) sta tement. &INPUT evaluates 
the expression and stores the result. 

For example, if a program contains th e lines: 
100 Pl= 3 . 1415926 
110 & INPUT "GIVE ME A NUMERIC EXPRES 

SI ON ";A 
120 PRINT "ITS VALUE IS ";A 

you may enter something like: 
SQR(PI) PDL(O) PEEK(127) 

The PRINT statement in line 120 will show that 
the va lue of your exp ression is in A. 

Unlike INPU T, &INPUT interprets a null ex ­
pression (just pressing RETURN) as the value 
zero . &INPUT is smart enough to know where a 
numeric expression ends and a comment (or gar­
bage) begi ns . If you enter something like 45 
YEARS the &INPUT command knows that you 
really meant 45. INPUT would give you a 
REENTER message. 

&INPUT may also be used vvith a s tring 
variable. Your input string may contain commas, 
quotes, or colons. The regular I PUT command 
is somew hat neurotic about these characters, in 
my opinion. Curiously, IN PUT won 't accept 
leadi ng spaces in an input string, either. If you 
enter three spaces and a character, say, it inter­
prets your input to be only one character long. 
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But the impro ved &INPUT accepts th e leading Program 1 : Enhanced Applesott INPUT ­
sp aces as pa rt of the s tring . Hex Dump 

&I NP UT treats m ost esca pe and control 0300­ AO 02 Bg OC 03 gg FS 03 
ch a racters as INPUT d oes; however, it treats 0308­ SS 10 F7 60 4C OF 03 cg 

CTRL- C di fferentl y. If yo u e nte r CTR L-C as yo ur 
inpu t, &INP UT g ives you a BRE AK m essage, like 
IN P UT. Bu t then you can PRI N T a nd change th e 
va lues o f an y va riabl es in your program a nd re ­
sum e p rogram executio n with th e CONT com ­
m a nd . The va ri abl e in the &I N PUT statem ent 
re ta in s its previo us va lue, unl ess you cha nged it 
in immedi ate m ode. 

0310 - S4 
031S - 20 
0320­ SA 
032S­ Ag 
0330­ 20 
0338 ­ 11 
0340 - AE 
0348 ­ AD 
03SO ­ 00 

FO 
Bl 
DB 
3B 
E3 
70 
03 
00 
02 

OS 
00 
4C 
20 
DF 
42 
BC 
02 
A9 

A2 
cg 
30 
CO 
SS 
AS 
AF 
DO 
00 

10 
22 
03 
DE 
BS 
8S 
03 
OC 
SD 

4C 
FO 
20 
20 
84 
A4 
20 
Ag 
01 

12 
06 
81 
3D 
86 
8g 
2C 
30 
02 

D4 
20 
DE 
DB 
24 
SD 
DS 
SD 
FO 

One feature missing from &I PUT is the 03S8­ OE cg 03 DO 03 4C 63 DB 
multipl e va ri abl e fun ct ion availabl e w ith IN PUT. 0360 - Ag 00 BS BS 20 sg DS A9 
A statemen t such as: 036S - 00 SS 8S Ag 02 SS 8g 20 

200 &INPUT "X,Y COORDINATES? ";X,Y 
0370­
0378­

S2 
BS 

DA 
8S 

AD 
S4 

AE 
8g 

03 
60 

AC 
20 

AF 
2C 

03 
DS 

w il l not work, al thoug h th e com parab le IN P UT 03SO­ AD 00 02 C9 03 DO 03 4C 
sta te me nt would work. 03SS - 63 DS ES 8D 00 02 DO FA 

0390­ BE AD 03 SA 20 S2 E4 AO 
039S - 00 91 S3 CB AS 71 91 S3 

How To Use &INPUT 03AO ­ CS AS 72 gJ S3 A2 00 AD 
The prog ra m is listed as a he:r 03AS ­ AD 03 4C E2 ES 00 00 00 
d11 111p- a li s t o f hexadeci m al Program 2: Enhanced Applesoft INPUT-Source Listing 
num be rs w hi ch yo u ca n e n te r )31 000 X--- - -- - - - - - - - - --- -- -- ---- -- -- --- ­
directly in to the com pute r ' - 1010 x AM PER - INPUT 

m e m ory w ith th e Ap pl e 's buil t­ 1020 · - - - - - -- - - -- --- - --- - - ---- - - - - - -- - ­
1030 . OR $300 DECIMAL 768in m ach ine la ng uage m oni to r. 1040 VALTYP . EO $0011 SOO=NUMBER, SFF=STRING 

You don't need to be a m achi ne 1050 FRESPC . EO S0071 PTR TO STRING COBTAINED BY GETS PAl 
la ng uage programm e r. Jus t e nte r 1060 VARPNT .EO $0083 PTR TO STRING DESCRIPTOR 

1070 FORPNT . EO $0085 PTR TO ADDR IN VAR TABL Eth e n-1o n ito r by typing CA LL 
1080 CHRG ET . EO SOOBl GET NE XT CHAR, UPDA TE TXTPT R - 151 a nd p ressing RETU R . 1090 TXTPTR . EO SOOB8 ADDR 	 OF CHAR IN TE XT 

An asteri sk \v iii app ea r o n the 1100 BUF . EO $0200 KEYBOARD BU FF ER 
screen. Th e * i th e prompt for 1110 AMPERV . EO S03F 5 AMPERSAND VECTOR 
th e m o nitor, s imil ar to th e 1120 ERROR . EO $0412 APP LES OFT ERROR ROUTIN E 

1130 INLIN . EO SD5 2C APPLESO FT LIN E IN PUTbracke t in BAS IC. 
1140 TOKEN . EO $0559 APPLE SOF T TOKENI ZER 

ext, type 300 . 3 AF afte r 1150 BREAK .EO $0863 BREAK IN LINE .' . . 
th e as ter is k and press RET U RN. 1160 LETl .EO SDA52 EVALUATE EXPRE SS ION 
A h ex du rn p appears o n th e 1170 STRPRT . EO SDB3D PRINT A S TRIN G 

1180 OUTOST . EO SDBSA PRINT A ? scree n . You ha ve to re p lace 
1190 STRTXT . EO SDE81 PREPAR E S TRING 

th ose nu m bers w ith the n ew 1200 SYNCHR . EO SDECO SYNTAX CHARACTER CH ECK 
num bers in th e prog ra m li s ti ng . 1210 PTRGET . EO SDFE3 F IND ADDR OF VAR IN TABLE 

Start in g w ith the first li ne, 	 1220 GETSPA . EO SE452 GET SPACE FOR STRING 
1230 MOVSTR . EO SE5E2 MOVE A STRIN Gty pe 300: a fte r th e as te risk, then 
1240 · - - - - - --- - --- --- -- -- - -- -- -- ---- - ­

e n te r the firs t e ight num bers . 1250 x INSTALL & VECTOR AT S3F5 
Press RETU RN at th e end o f the 1260 · - -- - -- - -- - -- -- -- - -- ---------- - - - ­
lin e . Con tin ue unt il the e n tire 1270 BEGIN LDY •so2 MOVE 3 - BYTE I NSTRUC TI ON 

1280 . 1 LOA IMAGE,Y INTO AMPERSAND VEC TORprog ra m is en te red . 
1290 STA AMPERV,Y AT 	 S3F 5 

Whe n vo u 've checked tha t 1300 DEY 
a II your ty pi ng is co rrect, sa ve 1310 BPL . 1 
th e progra m to di k vv ith thi s 	 1320 RTS 

1330 IMAGE JMP ENTRY IMAGE OF & VECTORcom mand: 
1340 *- -- --- -- --- - -- -- -- --- - -- - ------- ­

BS AVE AMPER-INPUT,A$300,L$BO 	 135 o x & NOW JUMP s HE RE 
1360 X--- - - - - - -- - - -- ---- - ---- - --- - - - -- ­The n ex it the m o n ito r by press ­ 1370 ENTRY CMP •S84 'INPUT ' TO KEN? 

ing th e RESET but to n . To load , 1380 BEO INPUT YES 
run , and in iti a li ze the prog ram , 	 1390 LOX •SlO ERROR CODE. 

1400 JMP ERROR SYNTA X ERRORsimply type: 
1410 INPUT JSR CHRGET GET CHAR AFTER 'INPUT' 

BRU A MP ER-I N PUT 1420 CMP IS22 ASC I I QUOTE ? 
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How It Works 
Look a t the machine language 
source li st ing (this i for re f­
e rence pu rpo es o n ly; it ' easier 
to e n te r th e program fro m the 
hex dump). When Applesoft 
sees an a1T1pcrsand , it JMPs to 
address $3F5. Thi s addre s ma y 
contain another JMP instructi on 
to the actua l ma chin e lang uage 
prog ram . Lin es 1270- 1330 set 
up a JMP at $3F5 to th e tart of 
the prog ram , \\'h ich is lab led 
E TRY. Th e e lines prov ide th e 
code tha t is execu tt:d when 
AM PER- IN P UT is initiali zed . 

Afte r th e JMP to ENTRY, 
the Applesoft TXTPTR (at $ B8 
a nd $ B9) po ints to the by te that 
fo ll ows the a mpersa nd in m em ­
o ry, and th e A reg is te r is loaded 
with the conten ts of tha t byte. 
Lines 1370-1400 check to make 
ure thi byte contains the l ­

PUT token·. 
Line 1410-1490 print the 

s trin g tha t fo llows &I P T, or 
a quest ion mark if th e re is no 
string. The STRTXT subrou tin e 
sets up th e s tring o that 
STRPRT ca n print it; between 
the ca ll s to th ese routines the 
prog ram doe a sy ntax check to 
make sure a semi co lon foll ows 
th e stri ng . 

Li nes 1500-15-W look at the 
variabl e na me in th e &l N PUT 
sta te m en t, find the variable 's 
place in the BASIC program 's 
va ri a bl e ta bl e, and branch 
according to variab le type. On 
ex it fro m PTRGET the A a nd Y 
regis te rs co n ta in the address in 
th e variabl e tab le, and VA LTYP 
($ 11 ) contain s $FF to indicate a 
s tri ng varia bl e, o r $00 to in ­
di cate a numeric va riable. It is 
impo rta nt to save th e address in 
FORPNT, beca use th e LET1 
u broutine looks for it the re . 

Numeric Variables 
Lines 1580- 1850 get th e user 's 
num eric expres io n, eva lu Ctte it, 
a nd to re th e va lue in th e 
BAS IC progra m ' vCtriabl e ta bl e . 
First, TXTPTR must be saved 
(l ine 1580-1610) beca use it 

1430 BEO . 1 YES, PRINT PROMPT 
1440 JSR OUTOST USE ? FOR PROMPT 
1450 JMP SEEVAR 
1460 . 1 JSR STRTXT PREPARE STRING 
1470 LOA U3B ASC I I ; ? 
1480 JSR SYNCHR ERROR IF NOT 
1490 JSR STRPRT PRINT THE STRING 
1500 SEEVAR JSR PTRGET GET POINTER INTO VAR TABLE 
1510 STA FORPNT AND SAVE IT 
1520 STY FORPNT+l 
1530 BIT VALTYP STRING VARIABLE? 
1540 BVS STRING YES 
1550 ·---­ -----­ --­ ------­ -­ -----­ --­ -­
1560 * INPUT A NUMERIC EXPRESSION 
1570 · - -­ -------­ - - --­ -----­ - - - -­ -­ --­ -
1580 LOA TXTPTR SAVE TXTPTR 
1590 LOY TXTPTR+l 
1600 STA TMPPTR 
16 1 0 STY TMPPTR+1 
1620 JSR INLIN GET A LINE FROM KEYBOARD 
1630 LOA BUF NULL INPUT? 
1640 BNE . 1 NO 
1650 LOA •S30 ASC I I '0' 
1660 
1670 

STA BUF 
LOA •soo 

CSIMULATE INPUT OF 0) 
END OF LINE 

1680 STA BUF+l 
1690 BEO . 3 ALWAYS . NO NEED TO TOKENIZE 
1700 . 1 CMP •S03 CTRL-C? 
17 1 0 BNE . 2 NO 
1720 JMP BREAK 
17 3 0 . 2 LOA •soo 
1740 STA TXTPTR TOKEN REQUIRES THIS 
1750 JSR TOKEN TOKENIZE INPUT LI NE 
1760 . 3 LOA •BUF POINT TXTPTR AT BUFFER 
177 0 STA TXTPTR SO LETl KNOWS WHERE 
1780 LOA /BUF THE EXPRESSION IS 
1790 STA TXTPTR+l 
1800 JSR LET1 EVALUATE THE EXPRESSION 
1810 LOA TMPPTR RESTORE TXTPTR 
1"820 LOY TMPPTR+1 
1830 STA TXTPTR 
1840 STY TXTPTR + 1 
1850 RTS 
1860 · - - -------­ - -­ - -­ -­ ---­ - - ---­ -­ -­ -
1870 * INPUT A STRING FROM KEYBOARD 
1880 *-­ - --­ --­ - -- ­ - --­ -­ -­ -- -­ -­ -­ ---­
1890 STRING JSR INLIN GET A LINE FROM KEYBOARD 
1900 LOA BUF CHECK FOR CTRL - C 
191 0 CMP llS03 
1920 BNE . 1 NO 
1930 JMP BREAK 
194 0 . 1 INX GET LENGTH OF STRING 
1950 LOA BUF, X 
1960 BNE . 1 
1970 STX LENGTH AND SAVE IT 
1980 TXA TELL GETSPA THE LENG TH 
1990 JSR GETSP A GET SP AC E FO R STR ING 
2000 LOY llSOO PUT DE SCRIPTOR IN VA R TABL E 
2 010 STA CVARPNTl, Y LENGTH F IR S T 
2020 I NY 
2030 LOA FRESPC ADDR OF STRING, LO BYTE 
2040 STA CVARPNTl,Y 
2 0 50 INY 
2060 LOA FRESPC • 1 ADDR OF STRING, HI BYT E 
2 070 STA CVARPNT J ,Y 
2080 LO X llBUF COPY STRING IN TO I TS 
2 090 LOA LENGTH SP ACE IN HIGH MEMO RY 
2i002 110 JMP MOVSTR CY - REG HAS /BUF)

% _ _ ___ __ _ __ _ _ _ _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ __ _ 

2 12 0 ~SAVE AREA 
2130 % -- ­ ... · -­ - - --­ - - -­ -­ -­ - -­ - - - - --­ - -

2140 LENGT H . HS 00 LENGTH OF STRING 
2150 TMPPTR . HS 0000 TXTPTR 
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will be modified . Th e App lf::'soft I LIN rout ine is 
used to get th e u c1"s express ion as a st ring . Th is 
routi ne puts the input into the keyboa rd buffer, 
resets the high-o rder bi t of each byte to zero, puts 
a ze ro at th e end of the tring, ilnd loilds the reg­
ist ' rs-A with $00, Y with $01 , and X \\'i th $ FF. 

Lines 1630-1690 check fo r null input. If null 
input, iln ASC II zero is put into the buffer to 
simulate the input of a zero. Lines 1700- 1720 
check for CTRL-C, jun1ping to the BREAK routi ne 
if i1 CTRL-C \\·as entered as the first character. 

Line 1730-1750 tokeni ze th e contents of 
the buffer by replacing keywords with one-byte 
va lues. Lines 1760-1800 evaluate the expression . 
The eva luation is performed sim ply by pointing 
TXT PTR to the buffer and ca lling LET l. The 
LETl routi ne not onl y eva lua tes express ions, bu t 
it s tores th value in the BASIC program 's vari­
able ta bl e . It gets the address in to the va riabl e 
tab le from FO RP T (rem ember lines 
1510- 1520). LETl can d istingu ish bet\\'een float ­
ing point variables and in teger va ri ables because 
PTRGET puts $80 in add ress $12 to indicate an 
integer variable, and $00 otherwise (remember, 
$ 11 contains a $00 to indi cate a num eric vari­
ab le). Li nes 1810- 1850 resto re TXTPTR and re­
turn to the BAS IC program. 

String Variables 
Lines 1890- 2100 get the user's st ring into the 
keyboard buffer, store it and its descriptor, and 
return to th e BAS IC program. Aga in, INLI N is 
used to get the string into the buffer. The pro­
gram checks fo r CTRL-C and jumps to the 
BR EAK routin e if CTRL-C was entered as the 
first character of the stri ng (l ines 1900-1930). 
Th e program th en find s the length of the string 
and puts it in th e A regi ster. The length is also 
stored loca ll y. 

The pro-gram calls GETSPA to fi nd an ad­
dress in high memory •vhere the tring can be 
stored; on entry to GETSPA the A register must 
contain the length , and on exit the address is in 
FRESPC. After the ca ll to PTRGET (line 1500) 
the address of the string's descriptor (in the 
BJ\S IC program 's variabl e table) could be fo und 
in V RP T. Lines 2000-2070 novv use VARPNT 
to move the string descriptor in to the variable 
tabl e. 

Finall y, lines 2080-2100 call the MOVSTR 
routin e to move the st rin g itse lf into its spo t in 
high memory. To ca ll MOVSTR, the A register 
mu st contain the string 's length, and the X and Y 
registers must conta in its present address. The 
de tina tion i the add ress in FRESPC. Iote that 
th e Y r gister was not ex plicitly loaded because it 
incide ntally contains the proper byte, which is 
the high-order byte of the address of the key­
board buffer (see lines 2000, 2020 , and 2050) . © 

Yes! I would like to know more about 
UM ! Articl e Clearinghouse. I am interes ted in 
elec tron ic ordering th rough the foll owing 
sys tem (s): 

=- DIALOG'Dialorder . ITT Dialcom 
_ OnTy1m :::_ UCLC ILi. "t1 hsystc 111 
= Other (please spec iiyJ ___ _____ _ _ 
= I am in terested in sendi ng m\' order hy ma il. 

___: Pl ease send me you r cu rrent c:1t;dog and use r inslrucliuns ior 
the sys k m(,;J I ch~ck~d ahm·e. 

\lame _ _ _ _ _ _____ ___ _ _ _ 

Ti tl e_______ _____ ___ _ 

Instit u tion Company ___ ______ _ _ 

Oe partmcn~-------------
:\dd ress _____ _ _______ _ _ 

City _ _ _ _____State ___ Zi p.___ 

Phone(__)_ _ ____ _ _ _ ____ 

Mail to: l.ini\'ersity Mic rofilms International 
300 North Zeeb Road. Box 91 Ann Arbor. MI 48106 
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INSIGHT: Atari 

Bill Wi lkinson 

I have almost worked my way through my back­
log of letters, so I will once again appeal to all of 
you to keep those cards and letters coming. Since 
it can sometimes take quite a while for a letter 
sent to COMPUTE!'s editorial offices to wend its 
way to me, I have decided to give you an ad­
dress where you can write me directly: 

Bill Wilkinso 11 
c/o 055 
P.O. Box 710352 

Sa11 Jose, CA 951 71-0352 


Before I start answering questions this 
month, I would like to talk a little about the fu­
ture of Atari. 

Right From The Source 
I had the rare privilege to attend the meeting of 
the San Leandro (California) Atari User Group 
on the evening that Leonard Tramiel agreed to 
come and answer questions . 

I hope the name Tramiel is familiar to all 
Atari owners by now. Jack Tramiel, the founder 
and former leader of Commodore, bought Atari 
from Warner Communications in July. Leonard, 
Jack 's son, is now head of software at Atari. And 
though I am sure some favoritism was involved 
in choosing him for the position, I think it was 
probably an excellent appointment. 

Leonard Tramiel is an articulate, humorous, 
open, and opinionated person. He endeared him­
self to me when he espoused one of my favorite 
opinions: The IBM PC is an eight-bit machine, 
and the Apple Macintosh is a 16-bit machine, 
and no amount of marketing ballyhoo is going to 
change that. (We are referring to the fact that the 
width of the data path to the Central Processing 
Unit (CPU) controls processing speed as much 
as, if not more than, the speed of register opera­
tions. Whew! Got that? There will be a quiz on 
Monday.) 

Anyway, while Leonard was extremely care­
ful to avoid divulging any technical details about 
future Atari computers, he went a long way to­
ward reassuring many listeners (for example, me) 

that Atari in general (and Leonard Tramiel in 
particular) knows what it is doing and where it is 
going. By the time you read this, the Winter 
Consumer Electronics Show (CES) in Las Vegas 
will be underway. And we're expecting to see the 
introduction of 16-bit and 32-bit Atari computers . 

However, I also came away with the feeling 
that Atari will not abandon the eight-bit, 6502­
based market for some time to come. In particu­
lar, Leonard stated emphatically several times 
that the 800XL would undergo only those 
modifications which would make it " both less 
expensive and more reliable. " 

Preserving Atari Loyalty 
Possibly Leonard missed his calling: As a public 
relations person he did an outstanding job. I 
didn ' t take a formal poll, but I believe the im­
pression he left on the audience was in the range 
of 90 to 95 percent positive. If there were any 
real negatives, it was regarding his stand that he 
wouldn ' t guarantee that current Atari peripherals 
would work on the new machines. 

The attitude of some in the audience was, 
" Well, if I can ' t use my peripherals on the new 
machines, I am going to look at all computers in­
stead of just Atari 's. " That's a reasonable atti­
tude, but the response was just as rational : " If 
Atari can ' t convince you to buy the new ma­
chines on their merits and prices alone, then we 
don ' t know what we are doing." And finally, my 
view is that-with the possible exception of 
printers-there are very, very few Atari 
peripherals that I would want on a new, super­
duper computer. (Who wants to talk to a disk 
drive at 19200 baud? Who really likes the .kludge 
that became the 850?) 

In summary, then , I have a better feeling 
about the future of Atari than I have had in a 
year or more now: to the point that our com­
pany, OSS, is continuing with plans for more 
and new Atari -compatible products . I will with­
hold judgment of the new machines until I see 
their software (Please give us an operating sys­
tem! Not CP/M, MS-DOS, or Apple or Com­
modore style!), but with Leonard Tramiel's 
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leadership I have some hopes in that direction, 
also. 

Where It's At 
I've received a few letters in recent weeks asking 
if there is a good list of important memory loca­
tions for Atari computers. Oh, come now, COM­
PUTE!. Can it be that you are not advertising your 
1983 book Mapping the Atari? To my knowledge, 
this is the one and only complete memory map 
of Atari computers. Further, it is much more than 
a memory map. It gives example programs, dis­
cusses which system routines will use and/or 
change certain locations, and much, much more. 
And yet there are readers of this magazine who 
are not aware of this book! How can that be? 

Well , to be fair, the cover of Mappi11g the 
Atari does state that it is intended for owners of 
Atari 400 and 800 models. However, the people 
who wrote me own either 1200XLs or 800XLs. 
Does that matter? Not really. 

More than 99 percent of the significant 
memory locations are the same in all Atari 
computers: 400, 800, 1200XL, 600XL, 800XL. No­
tice that I did qualify that just a little . Just what 
is a sig11ifica11t memory location? 

Sidetrack: If you ha ve been read ing this col­
umn for any time at all, you know that I feel that 
the compatibility problems which many software 
vendors suffered when the XL machines ap­
peared are the fault of the vendors. Since the first 
documentation from Atari appeared in the 
marketplace, Atari made a point of specifying 
which memory locations would control what 
function s, which subroutine entry points (mainly 
vectors) would remain unchanged, and which 
parts of the operating system (OS) were subject 
to change. Surely, when Atari released its first 
revision of the OS in early 1982, you would 
think the vendors and authors would have been 
put on notice: " Hey, guys, things are subject to 
change, and this proves it. " The reply: "Yeah, 
but if I know that this routine at $0099 will save 
me two bytes of code, I'm gonna use it. " 

The only consolation I seem to get is that 
every other machine seems to have the same 
kind of problem: Apple programmers had to go 
back to the drawing board when the Ile and Ile 
arrived . Many major programs for the IBM PC 
simply do not run on the PC-AT. obody can 
wri te machine language software for Commodore 
computers and expect it to work on more than a 
single model. The list goes on. 

Mapping XL Memory 
Back to the memory map: Generally, if you use 
Mapping th e Atari with an XL machine, you can 
trust most of the RAM locations that are listed. 
Atari did publish a set of locations that were 
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changed in the XL machines, but there were not 
many. Even the ones that did change were ones 
unlikely to be used: OLDROW and OLDCOL 
moved, but the only routines that use them are 
FILL and DRAWTO. And even if you were to 
call for a FILL, you probably would do so after a 
PLOT, which automatically sets up OLDROW 
and OLDCOL for you. 

The ROM locations listed in the book are a 
bit more subject to change. As a rule of thumb, I 
would trust only the information about the last 
few bytes of a cartridge, the floating point ROMs, 
and $E400 through $E462. Also, it's a pretty sure 
bet that if the book mentions a difference be­
tween OS revision A and revision B when 
discussing a location, there will be yet another 
difference in the XL machines. (Example: Any­
body who thinks that EOUTCH-output a 
character to the screen-is at an immutable loca­
tion should refrain from using a machine manu­
factured after 1916.) 

So all you XL machine owners should rush 
out and buy a copy of Mappi11g the Atari. And 
then you should write to COMPUTE! and tell them 
(don ' t ask) to publish an update, either in the 
form of a revised book or a low-cost appendix, 
for XL computers. 

More No-Nos 
As long as we are on the subject of only using 
legal memory locations (see how l sneaked that 
in?), Je t me respond to a couple of people who 
have asked a relevant question: " I have an 
800XL, and I can't get it to put characters to the 
screen if I follow the instructions in Machine La11­
guage for Beginners. How can 1 change the pro­
gram so it will work?" 

When Richard Mansfield wrote that book, he 
was writing for Commodore, Apple, and Atari 
owners . And all the machines he was writing for 
except Atari have a documented entry point for a 
routine which wi ll put a single character on the 
screen. So, for uniformity, he used an undocu­
mented subroutine call on the Atari computers 
which does much the same thing. At the time he 
did th is, that particular location had been written 
up several times in both the professional and 
amateur press, so he fe lt fairl y safe . Ah, well, 
Richard, even the best of us ha ve to be bitten 
once in a w hile . 

The proper way to do any input / output 
(1/0) on an Atari computer is via Central 
Input/ Ou tput (CIO) call s. In ea rl y 1982, I wrote 
a series of articles on CIO calls which appeared 
in this column. I am not going to repeat that se­
ries, but I will give you a few pointers to get you 
started with CIO. 

There are two things you can do if you want 
more info on the subject: (1) Find a library (per­



haps a user group library) with back isues of 
COMPUTE! (don't write the magazine; they don ' t 
have any). (2) Get your hands on a copy of the 
Atari Technical Reference Manual (it used to be 
$30 from Atari customer service, but I don't 
know where you can get it now). The manual in ­
cludes a pretty fair description of CIO along with 
lots and lots of other very worthwhile goodies. 

The Legal Solution 
Without further ado, then, let 's look at how to 
put a character on the screen . 

0200 IOCB0 = $0340 
0210 IOCBCMD = $0342 
0220 IOCBLEN = $0348 
0230 CMDPUT = $08 
0240 CIO = SE456 
0250 ; 
0260 ;Enter with character in A 

register 
0270 ;Routine will print it to screen 
0280 ; 
0290 PUTSCREEN 
0295 LDX 4tCMDPUT 
0300 STX IOCBCMD request output 
0310 LDX 4t0 multi-purpose. 

zero 
0320 STX IOC8LEN first, zero 

length 
0330 STX IOC8LEN+1 ; <both bytes> 
0340 JMP CID and now X is 

channel for CIO 

That's it. Simply put those six lines of code 
anywhere in your machine language program. 
Then, when you want to print a character on the 
screen, use JSR PUTSCREEN after placing the 
character in the A register. 

In theory, you can get an error when you 
call CIO (a minus value in the Y register in ­
dicates this), but in practice I don't believe you 
will ever see one as a result of putting a charac­
ter to the screen. 

How, you may ask, is this an y better than 
calling a point in the OS ROM which does the 
same thing? Answers: (1) This way works on all 
Atari computers (well ... the 6502-based ones, 
at least). (2) This follows Atari's rules. If you do 
it this way, Atari could scramble the OS ROMs 
anyway they wanted, but your program would 
still run. 

Of course, the equates at the beginning of 
the program fragment are the keys to the whole 
thing. IOCB stands for Input / Output Control 
Block. Technically, you are supposed to put the 
channel number times 16 in the X register and 
then access the appropriate IOCB via X (see be­
low) . Since the screen is always open on channel 
zero, I took a legitimate shortcut. Similarly, CIO 
is actually a vector in the OS ROMs which is 
guaranteed to stay in place. If you follow the rule 
about using the X register to access the IOCBs, 
you are already set up for CIO, which requires 

the channel number times 16 in the X register. 
Oh, yes. Normally, CIO expects to transfer 

an entire buffer (for example, a line of text), in 
which case you must give CIO the buffer address 
and its length. But CIO cleverly provides for 
situations in which you want to print only a sin­
gle character: Tell CIO that the length pf the 
buffer is zero, and it will output a single charac­
ter (or input a character, but that's a topic for an­
other time) via the A register. 

And that's about it. Simple, really. Before we 
quit for this month, though, I would like to show 
you how simply that routine could be converted 
to output a character to any channel. 

0200 IOCB0 = $0340 
0210 IOCBCMD = $0342 
0220 IOCBLEN = $0348 
0230 CMDPUT = $08 
0240 CIO = SE456 
0250 ; 
0260 ;Enter PUTC with the character 
0270 in the A register and the 
0275 ; channel number times 16 in 

the 
0280 X re1;1ister. 
0285 ; 
0290 PUTC 
0300 PHA save character 

for a moment 
0310 LDA ttCMDPUT request output 

0320 STA IOC8CMD,X ; ... on this 
channel 

0330 LDA #0 
0340 STX IOCBLEN now, zero 

length 
0350 STX IOC8LEN+1 ; (both bytes) 
0360 PLA recover the 

character 
0370 JMP CIO and now Xis 

channel for CIO 

Do you see the really minimal changes we 
made? This is one of the beauties of the Atari 
OS. It is so completely organized (orthogonal is a 
good computerese word for it) that it's actually 
easy to learn and use. Perhaps we'll do a little 
more of this if you would like. Write and tell me. 

© 
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IBM Personal Computing 

Donald B. Trivetie 

Music For Amateurs 


The theme of this month's COMPUTE! is music, so 
the editor suggested I write something about 
making music with the IBM PC and PCjr. Great 
idea, except l know less about music than 
Beethoven knew about BASIC. I did write a 
musical game called " Name These Notes." It's 
similar to the Name That Tune TV show. The first 
player who stops the music and identifies the 
correct tune gets the points. But before I could 
even test the program, I had to hire a music stu­
dent to translate sheet music into computer music. 
Although the game is lots of fun, no software 
publisher will touch it-something about paying 
royalties on all those tunes, but that's another 
story. The point is that you don't have to know 
anything about sca les or octaves or half notes to 
experiment with music on your IBM-or even to 
write a musical game. 

Both the PC and the PCjr have the circuits 
necessary to generate tones, both have a tiny in­
ternal speaker for playing those tones, and both 
run a version of the BASIC programming lan­
guage which includes a music-making command. 
Start up your PC or PCjr and try it. 

The PLAY Statement 
First you must get the proper version of BASIC 
running on your computer. Although the PC and 
PCjr have a built-in BASIC-a version of the 
language that is a permanent part of memory­
that BASIC does not have the command that al­
lows you to play music. Instead, you'll need the 
advanced disk version of BASIC on the PC (also 
known as BASICA), or Cartridge BASIC on the 
PCjr. BASICA for the PC is included on the DOS 
disk; Cartridge BASIC for Junior is an extra -cost 
option. 

For the PC: First load DOS, then type 
BASICA at the A> prompt. For the Entry Model 

PCjr: Insert Cartridge BASIC in either front slot 
and switch on the computer. For the Enhanced 
Model PCjr: Insert Cartridge BASIC, load DOS, 
and type BASIC at the A> prompt. 

Once the BASIC prompt Ok is displayed on 
the screen, you are ready to compose. We'll start 
with something simple. The BASIC music state­
ment is named PLAY. Type PLAY "CDE" and 
press the Enter key. You'll hear the musical notes 
C, D, and E played by your computer. (If you 
typed the statement correctly but got a Syntax 
Error anyway, then you're running the wrong 
version of BASIC.) When typing notes, upper­
and lowercase characters and spaces are un­
important; " COE" sounds just like "c de". 
Should you be musically inclined, you' ll rec­
ognize these notes as do, re, 111i-the first three 
notes of the diatonic scale. Now type PLAY 
"CDEFGAB" and press the Enter key again. 
Those are the seven basic notes of the scale from 
which all music is composed on the computer (or 
any other musical instrument, for that matter). 

There are lots of things that can be done 
with those seven notes. For example, if they are · 
played in a low octave, they will sound, well, 
low; and if they're played in a high octave, 
they 'll sound high. (That is the sum total of my 
knowledge regarding octaves.) The PC and PCjr 
can reproduce seven octaves. The PLAY state­
ment defaults to octave 4, but gives you a way to 
change the octave. It 's the 0 character (for 
Octave)-the fifteenth letter of the alphabet. The 
PCjr BASIC manual doesn't distinguish between 
the numeric 0 and the alphabetic 0 . This is sure 
to cause readers great frustration when they try 
running the examples in the book. The PC 
BASIC manual, on the other hand, is printed 
with slashed zeros to represent the numeric 0. To 
simplify, I'll use a lowercase o for the alphabetic 
character. 
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Changing Octaves Within Tunes 
Now let's mix in a few octave changes to hear 
the effect. Try entering these lines: 

PLAY "oO CDEFGAB" 
PLAY "06 CDEFGAB" 
PLAY "o2 CD o4 EF 06 AB" 

Look up the PLAY statement in your BASIC 
manual to see all the things that can be done 
with the notes. They may be played sharp or flat 
( + or - ); for different lengths of time (L11, 
where 11 = 1 for a whole note, 2 for a half note, 
4 for a quarter note, etc.); in different tempos 
(Tn, where n = 32 to 255 quarter notes per 
minute); and in legato (ML), staccato (MS), or 
normal (MN). It's not necessary to know what 
these terms mean to ha ve fun playing music. In 
fact, experimenting with these options is a good 
way to learn what they do mean. Try this: 

PLAY "ms o3 CDEFGAB" 

PLAY "ml o3 CDEFGAB" 

PLAY "tSO ms o3 CDEFGAB" 

PLAY "t250 ml o3 CDEFGAB" 


Even the tone deaf will notice that music 
from the PC doesn't sound quite right. It sounds 
tinny and mechanical. Part of the problem is the 
small internal speaker-IBM is a computer com­
pany, not a music company-and part of the 
problem is that the PC has only one voice, or 
sound channel. In other words, it's monopho nic: It 
can play only one note at a time, so it can ' t make 
chords or blend notes together. 

Junior's Improved Sound 
The PCjr is more musically accomplished than its 
big brother. It has an external speaker jack 
(marked A for Audio on the rear panel) which 
can be connected directly to your stereo system. 
By running an inexpensive cable (available from 
any audio store) to your amplifier, Junior can 
make beautiful music through your high-fidelity 
speakers. (For a simple way to modify your PC 
to hook it up to a stereo system, see "The Am­
plified PC," COMPUTE!'s PC & PCjr magazine, 
September 1984.) 

Plus, there's an even more important dif­
ference between the PC and PCjr's sound 
capabilities. The PCjr has an extra polyphonic 
sound chip that allows it to play up to three 
voices at once. In fact, it's the same sound chip 
found in the discontinued Texas Instruments TI­
99 / 4A home computer. The other members of 
the PC family do not have this chip and are re­
stricted to monophonic music. 

Junior's extra voices only work when the 
computer is connected to an external speaker sys­
tem, a TV set, or to IBM's RGBjr Display, which 
has a speaker of its own. Otherwise, Junior's in­
ternal speaker works just like the PC's internal 

speaker-it supports but one voice . 
If you have your PCjr connected to an ex ­

ternal sound system, try this three-voice 
composition: 

10 SOUND ON 
20 PLAY "mn CDEFGAB","ml CDEFGAB","ms 
CDEFGAB" 

It's not music to my ears either, but it does 
demonstrate what three scales, played at the 
same time, sound like. For a more melodious ex­
ample, run the multiple-voice program from the 
PCjr BASIC manual on page 4-272 . (My manual 
has some typographical ambiguities: In line 50, 
the three O's should be the alphabetic characters; 
in line 150, "l= l ;" really means "L=L;" .) No­
tice that to turn on Junior's externa l speaker and 
use more than one voice, you must first include 
the SOUND ON statement. There is no equiva­
lent for that on the PC. 

A PC /PCjr Music Utility 
Enough about multiple voices . You've got to 
know what you are doing, musically, to program 
them in a pleasant way. To satisfy both groups 
of readers, the tunes in this column are in one 
voice only; they play on either the PC or the 
PCjr. 

When I was working on "Name These 
Notes," I needed a utility program to display the 
notes on the screen as they were played . This 
helped the musician, who was reading the 
chicken scratches on sheet music, to catch typo­
graphical errors on the screen. Things begin to 
get fuzzy when you've been staring at a screenful 
of " DDDP16DDG8A8B8DDDP" for an hour. 

The program listing following this column is 
a modified version of that utility-a program that 
displays as it plays. It has two modes: a slow 
mode, in which the display may cause the music 
to be played more slowly (especially the "William 
Tell Overture" ); and a fast mode that has no de­
lay. I've put in a few tunes for which there are 
no royalty fees (I hope). If you can read sheet 
music, add a few tunes of your own. If you can ' t, 
try changi ng the tempo and octaves on these . 
The results can be fun. (If you have a PCjr, be 
sure DOS and Cartridge BASIC are running so 
you can save the program on disk.) 

For the lazy but curious: If you just want to 
hear the tunes, you need only type the word 
PLAY and the character string of notes. For ex­
ample, to hear " America," type PLAY 
" GGAF+4.G8ABBo4 ... . " 

The first five lines, 10-50, are the character 
strings that make up the tunes; lines 60-80 are 
for your own compositions. For instance, to add 
the scales as tune number 6, type: 

60 X$(6) = "Scales = CDEFGAB" 
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Notice that the title is separated from the 
notes by an equal sign. While BASIC doesn't care 
whether you put blank spaces between the musi ­
cal notes, this program does . Should you type 
the scale as " COE FGAB", only the first three 
notes will be displayed and played. The musical 
notes (A- G) must be in uppercase; the other 
characters ma y be upper- or lowercase. I used 
lowercase, except for the L (length), which might 
be easil y confused with a 1. 

BASIC limi ts the length of a character 
string-the stuff between the quote marks-to 
255 characters. There is a way to play longer 
pieces using what the BASIC manual describes as 
an "X variable ." 

PLAY "T120 Ll2o2CFAL6o3CL12o2AL4o3C" 

New Software 
Now for some personal notes on software. There 
are two new programs for the PCjr that deserve 
mention this month. Managing Your Money (written 
by MECA and distributed by IBM) is now avail ­
able on cartridge for $199. This is the same great 
program that runs on the PC; it will take care of 
all your home accoun ting, budgeting, invest ing, 
and tax problems. This may be the program that 
does for PCjr sales what VisiCalc did for the 
Apple. 

IBM is also the distributor for King's Quest 
by Sierra, a new fanta sy game ($50). If you want 
to see how good graphics can be on the PCjr, try 
this one. The animated characters, lifelike im­
ages, chall enging puzzles, and tricky strategy 
make King's Quest a winner. (The version sold 
under the IBM logo will only run on the PCjr. 
However, Sierra markets identical versions for 
the Apple, Tandy, and IBM PC computers.) 
Looking for a last-minute Christmas gift for a 
PCjr owner? This is it. (Should any of you fi gure 
out the gnome's name, please write me.) 

PC/PCjr Music Display Utility 

Refer to " COMPUTE!'s Guide To Typing In Programs" 
before entering this listing . 

Hll 10 	 XSC1J="America=GGAF+4.G8ABBo4Co3 

B4 . A8GAGF+G2 . o4DDDD4 .C 8o3Bo4CCCC 

4 . o3B8ABo4mlC8o388A8mnG8B4.o4C8D 

mlE8mnC8o3BAG2 . " 

IF 20 XSC2J="America the Beautiful=GG4 

. E8EGG4 . D8DEFGABG2 . GG4 . E8EGG4 . D8 

Do4DC+DEo3Ao4D2 . o3Go4E4 . E8DCC4.o 

3B8Bo4CDo3BAGo4C2 _" 

GF 30 	 XSC3J="Si lent Night=T65mlF8 . mnG1 

6F8D4.mlF8.mnG16F8D4 . o4CC8o3A4 . B 

-B-8F4.GG8mlB-8.mnA16G8mlF8 . mnG1 

6F8D4 . " 
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GD 4 0 	 XS C 4 ) = "W i I I i am Te I I O v e r t u r e = L 1 6 

o3DDDp16DDDp16DDG8A8B8DDDp16DDDp 

16BBA8G-8D8DDp16DDDp16DDG8A8B8p1 

6Go4D4p8o3G8B8G8" 

18 50 	 XSC5J= " Mary Had a Little Lamb=tl 

00o3L8GFE-FGGGp8FFF4GB-B-4GFE-FG 

GGGFFGFE-0 - II 

Hll 6 0 	 xs ( 6 ) = II = II 

HE 7 0 	 x $ ( 7 ) =II =II 

Ill 80 	 XSC8)= 11 = 11 

PE 9 0 	 XS C 9 ) = "End Pro g ram=" 
LK 100 	 KEY OFF 

KG 1 1 0 	 CL S : PR I N T "Tunes " 

LP 120 	 FOR 1=1 T O 9 

HP 1 3 0 	 PR I NT I ; M I D S C X S C I ) , 1 , I NS T R C X S C I 
) II= 11 _) 1 ) 

0 

NF 140 NEXT 


PL 150 PRINT : PR I NT "Enter tune number : 

II; 

EA 1 6 0 As= I N KE y s : I F As= II II THEN 1 6 0 

Ill 170 l=VALCASJ 

lJ 180 IF 1=0 THEN GOTO 110 

Ill 190 IF 1 =9 THEN END 

BC 2 0 0 B S = Xs C I ) 
ID 210 PRINT 

OJ 220 REM 

LE 230 PRINT "Enter : F for fast or Sf 
or slow:"; 

co 2 4 0 	 A s = I N KE y$ : I F A $ = II II T HE N 2 4 0 

HL 250 	 IF AS= " F " OR AS =" f" THEN GOTO 4 

JN 260 	 PRINT 

OK 270 	 '--Begin Slow Mode - ­

GJ 280 TITS=MIDSCBS,1,INSTRCBS,"="J-1) 

: PRINT TITS 

Jll 290 PLAY "T12003MFMNL4" 

llC 3 0 0 	 c s = M I D s cB $ ' I N s T R ( B s ' " = II ) + 1 ) + " II 

EB 3 1 0 Cs= MI D S (CS , 1 , I NS TR (CS , " " ) - 1 ) 

IC 320 KK=LENCCSJ : KIK=0:TS="" 

KB 330 	 FOR K1= 1 TO KK 

OL 340 	 IF Kl MOD 25 =0 THEN PRINT 
GL 350 	 WS=MIDSCCS,Kl , 1) 

BH 360 IF WS< " A" OR WS>"G" THEN GOTO 3 

90 

PO 370 	 COLOR 15:PRINT TS;" ";:PLAY TS : 

COLOR ? : LOCATE ,POSC0J-CLENCTSJ 

+1J : PRINT TS;""; 

Cll 3 8 0 	 TS="" 

OL 390 	 TS=TS+WS 
AB 4 0 0 	 NEXT K I 

Pl 410 	 COLOR 15 : PRINT TS;" ";:PLAY TS : 

COLOR ?: LOC ATE ,POSC0J-CLENCTSJ 

+ 1):PRINT TS;""; 

01 420 PRINT:PRINT 

OL 4 3 0 PR I NT : PR I NT "P r es s any key t o c 

ontinue ."; 
GK 4 4 0 A$ = I N KE y $ : I F A$ = II II THEN 4 4 0 

BE 450 GOTO 110 
OP 460 '--End Slow Mode -- Begin Fast 

Mode - ­

CN 4 7 0 P R I NT : P R I N T : P R I NT 
Gl 4 8 0 T I TS= M I D $ C B $ , 1 , I NS TR CBS , " = " ) - 1 ) 

:PRINT TITS 

111 490 PLAY "T12003MFMNL4"+MIDSCBS,INS 

TRCBS,"= " )+1) 

BL 500 GOTO 110 



PROGRAMMING THE Tl 

C Regena 

Mixing Graphics 

And Music 


I've talked about combining graphics with music 
in a TI program before. This month I'll add a few 
more ideas and techniques to try to help you in 
your programming. Remember, there are many 
ways to do the same thing, and the important 
idea is to enjoy your computer! 

• Clear-Screen Effects 
The command CALL CLEAR is the usual way to 
quickl y clear the screen. For a different effect, try : 

CALL HCHAR(l,1,32,768) 

or 

CALL VCHAR(l,1,32,768) 


These statements tell the computer to start with 
the first row and first column and fill the screen 
with 768 spaces (ASCII character 32). 

If you want to fill the screen with a color, try 
the following example. Set the variable C to the 
desired color number: 

100 CALL CLEAR 

110 CALL SCREEN(C) 


or 
100 CALL COLOR(9,C,C) 

110 CALL HCHAR(l,1,96,768) 


Following is a sample program segment that 
illustrates another way to clear the screen-by 
starting at the center and moving outward. 

100 CALL CLEAR 

11'11 CALL COLOR<9, 14, 14) 

120 C=13 

13Ql T=B 

14'11 U='1l 

150 FOR R=12 TO 1 STEP - 1 

160 CALL HCHAR<R,C,96,T) 

170 CALL VCHAR<R+l,C,96,LJ) 

180 CALL VCHARCR+l,C+T - 1,96,U> 

190 CALL HCHAR\R+l+U,C,96,T> 


201!1 C=C-1 
21!11 T=T+2 
22!21 U=U+2 
23!21 NEXT R 
2 4 0 GOTO 240 

Another effect is to change all the spaces to 
a different color by redefining the color for color 
set 1: 

CALL COLOR(l,2,7) 

This definition will retain the default foreground 
color of black (color 2) for the symbols in set 1, 
but will change the background color to 7. Since 
the space character is blank, the background 
color shines through wherever there 's a space. 

Making The Invisible Visible 
The CALL COLOR statement changes the color 
of any characters in the specified set on the 
screen . For example, try writing a program to 
print a message on the screen, then follow the 
message with this statement: 

200 CALL COLOR(S,10,1) 

All the characters in set 5 will change from black 
to red . 

Remember that the number 1 in a color defi ­
nition means transparency, or the current screen 
color. Try drawing something on the screen 
transpa rently, then use a different CALL COLOR 
statement to make the object appear all at once. 
For example: 

1 Ql!Zl CALL CLEAR 
110 CALL COLOR C6, 1, 1 > 
12 Ql PRINT "HI JIM"::: 
130 CALL COLORC6,13,1> 
140 GOTO 140 

Line 100 clears the screen, then line 110 de­
fines the colors for set 6 to be transparent. Line 
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120 prints a message and scrolls it upward. Line 
130 makes the printing vis ible by changing the 
color set to dark green. Line 140 keeps the color 
on the screen until you press CLEAR. 

Changing Character Shapes 
Another techniq ue you may have fun with is to 
change a character definition while the character 
is on the screen. For example, suppose you have 
a Jot of printing on the screen, then you use 
CALL CHAR to redefine the Jetter E as a stra ight 
line. Wherever there is an E on the screen, it will 
suddenly appear as a stra ight line . The following 
sample program illustrates what happens when 
you change the definition of the space character. 
The GOSUB statement is a simple delay loop to 
pause between definitions. 

10e1 CALL CHAR ( 32, "F F" l 
110 GOSUB 19QI 
1 20 CALL CHAR ( 32, " !ll 102040810204 

08 .. ) 

130 GOSUB 19Qf 
140 CALL CHAR C32, "10 1010 10101 01 

01 .. ) 

150 GOSUB 190 
160 CALL CHARC 32, "80402Ql1'2108040 

2 01 ") 
1 70 GOSUB 19Ql 
180 GOTO 10 0 
190 FOR D=l TD 200 
200 NEXT D 
210 RETURN 
220 END 

Graphics can be a lot of fu n. If you like to 
use graphics, you real ly need to just sit at the 
computer and try different things. See what hap­
pens if you define the co lors first, then d isplay 
the characters, or if you change the colors after 
the graphics are on the screen. Try defining the 
characters before or after printing them on the 
screen . Look at the difference between using 
PRINT and CALL HCHAR or CALL VCHAR 
statements. 

A Holiday Greeting 
This month I've included a program which is my 
hol iday greeting to you. This program combines 
sound and graphics using some of the techniques 
previously discussed . Here 's a breakdown of the 
program. 

Line 100 clears the screen, then li ne 110 
changes the screen color to dark blue. The de­
fault values of a CALL COLOR sta tement are 
black printing on a transparent (screen color) 
background. Line 140 wi ll change all the spaces 
to a blue background rather than screen color . 
The CALL COLOR statements in Jines 150-190 
change the color sets for graphics to be solid blue 
squares-the graphics will be drawn invisibly at 
first. The CALL COLOR statements in lines 
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200-240 change the printing to white letters on a 
blue background. 

Lines 320-440 print the graphics on the 
screen. These lowercase letters and symbols need 
to be typed with the ALPHA LO.CK key released . 
Turn the ALPHA LOCK key back on to type the 
rest of the program. Since the letters are blue 
wi th a blue background on a blue screen, you 
won 't see anything ye t. 

Line 480 changes the screen color to black. 
In effect, thi s puts a black border around the 
screen (recall that all spaces and other characters 
are blue) . The extra PRINT statements and co­
lons format an attractive left and right margin. 

Lines 490-860 define the graphics characters 
while music is set up and playing. Remember, 
the graphics are already on the screen, but are 
invisible because they are blue. Lines 870-890 
change the colors of sets 10, 11, and 12 to red 
with a blue background, making the sleigh ap­
pear. Line 920 changes th e colors of set 9 so all 
th e reindeer appear instantly. 

If you 'd like the message to blink, you can 
add some CALL COLOR statements for sets 5 
through 8 among the CALL SOUND statements 
in li nes 930-1170 . 

Adding The Sound Track 
After the graphics in this program were com­
pleted, I added the SOUND statements for th e 
music. Line 120 sets a tempo or time of 440. By 
using the variable T a t the beginning of the pro­
gram and expressing all durations as a function 
of T, you can change the tempo of the whole 
song by simply adjusti ng the va lue of T in line 
120. 

When writing the program, I tried only the 
melody notes of the song first to make sure the 
graphics did not in terfere with the tempo of the 
music. Later I added two accompaniment notes 
for each statement. 

Sometimes when you have two CALL 
SOUND statements with the same note and vol­
ume, the resulting sound is one long note rather 
than two shorter notes. To make sure you get 
disti nct notes, you can change the volume num­
bers slightly. If you wa nt to make two different 
chords sound like they have a common tied note, 
keep the frequency and volume the same for that 
no te. 

To make the melody heard over the 
accompaniment, use a louder volume for the 
melody notes. For example, use a volume of 2 
for the melody, 5 for the middle note, and 8 for 
the bottom note: 

CALL SOUND(T,466,2,294,5,175,8) 

If you don ' t want to type this program, you 
can get a copy by sending a blank cassette or 
disk, a stamped, self-addressed mailer, and $3 to : 



C. Regena 	 470 PRINT ::TABC12>;"REGENA"::: 
P.O. Box 1502 	 480 CALL SCREENC2> 
Cedar City, UT 84720 490 CALL CHARC96,"061F1F071F3E7 

CFC">
Please specify the title of the program ("Jolly Old 500 CALL CHARC97,"30F6FF8FF8">
St. Nick" ) and that you need the TI version . 510 CALL CHARC98 , "0001070F 3 F303 
Hope you have fun making your own holiday 8 1 II) 
greeting programs! 520 CALL CHAR ( 99' "FEFFFFFF.FF3F II 

) 

Jolly Old St. Nick 530 	CALL SOUNDCT, 3 92,2,311,5,11 
7 , 8}

Refer to "COMPUTE! 's Guide To Typing In Programs" 540 CALL CHARC100,"01FFFFFEFEFE
before entering this listing . 7E 3 F") 
100 CALL CLEAR 550 CALL CHARC101,"0F01") 
110 CALL SCREENC5> 560 CALL SOUNDCT,392,3,311,7,11 
120 T=440 7' 10) 
130 CALL SOUNDCT,587,2,466 , 5 , 17 570 CALL CHARC102,"C0C0E0701808 

II ) 5,8> 
140 CALL CDLDRCl,16,5> 580 CALL CHARC104 , "000000000000 
150 CALL COLORC9,5,5} 000 3 ") 
160 CALL COLORC10,5,5> 590 CALL SOUNDCT, 3 92 , 2,311,5,11 
170 CALL SOUNDCT,587,3,466,6,17 7 , 8> 

5,8> 600 CALL CHARC105,"0000000 0 0000 
180 CALL COLORC11 , 5,5} 00C"> 
190 CALL COLDRC12,5 , 5} 610 CALL CHARC106," 0 000010086C1 
200 CALL COLORC5,16,5} E8CE"> 
210 CALL SOUNDCT,587,2,466 , 5,17 620 CALL SOUNDCT, 3 92, 3, 311,7,11 

5, un 7 ' 10) 
220 CALL COLDRC6,16,5} 6 3 0 CALL CHARC107,"000CCEE77737 
230 CALL COLORC7,16,5} 909") 
240 CALL COLORC8,16,5} 640 CALL CHAR C H:IB, "0000000808F0 
250 CALL SDUNDCT,587,3,466,7,17 	 003") 

5' 10} 650 CALL SOUNDCT, 3 49,2,294,5, 11 
260 PRINT 7 , 8> 
270 CALL SDUNDCT,52 3 ,2,440, 5, 15 660 CALL CHARC109,"0F0F0F0F0600 

6 , 8> 001C"> 
280 PRINT 670 CALL CHARC110 , "F0FC70303C7C 
290 CALL SDUNDCT,52 3 ,3 , 440,6,15 FEF.F" > 

6,8> 680 CALL SOUNDCT,349,3,294,7,11 
300 PRINT 7 ' 10} 
310 CALL SOUNDCTt2,523,2,440,5, 690 CALL CHARC111,"6F67E3F0FF7F 

156,8) 1 E" > 
320 PRINT :" "a" 700 CALL CHARC112,"03C7870FECC0 
330 PRINT " bed{ 3 SPACES}"a" 0 3 0F"> 
340 CALL SOUNDCT,466,2 , 392 , 5 , 14 710 CALL SOUNDC2tT , 466,2 , 294,5, 

7,8> 117,8} 
350 PRINT "{3 SPACES } ef bed 720 CALL CHARC113,"FCFEF0801F7F 

C3 SPACES}"a" FEE"> 
360 CALL SDUND<T,466 , 3 , 392 , 7 , 14 730 CALL CHARC114 , "70C0C0C0C060 

7,8> 781E"> 
370 PRINT TAB<9>;"e f bed 740 CALL CHAR C115 , "7F3F1F0 3 703F 

C3 SPACES}"a" 1C 3 8"> 
380 CALL SOUND<T,466 , 2,392,5,14 750 CALL CHARC116,"E0FFFFFF7~07 

7' 10) 001 E II) 
390 PRINT TABC14>;"ef bed 760 CALL CHAR<117,"FFFFFFFFF E FC 

{3 SPACESJ-hijkl" " ) 

400 CALL SOUNDCT,466, 3 ,294,5,19 77 0 CAL L SOUNDCT , 44 0 , 2,349,5 , 1 7 
6' 10) 5 ' 8) 

410 PRINT TAB<19>;"ef mnopq" 780 CALL CHARC118 , "C0808"} 
420 CALL SOUNDC4tT,587.2.349.5 790 CALL CHAR ( 119 ' " 03 II}

147,8) 	 . . . ' 8 00 CA L L S OU ND CT,466 ,2,349,6,17 
430 PRINT TABC23>;"rstuv" 5' 1 0) 
440 PRINT TABC2 3 ); "w >: yz {" 81 0 	 CAL L CHAR ( 12 0 ' " F 8 3 E03 II} 
450 PRINT :::TABC7>;"MERRY CHRI 8 2121 	 CALL CHAR C 121 , " 0 7 0 7FF1F" > 

STMAS" 830 CALL SOUNDCT,52 3 ,2,349,5,22 
460 PR I NT : : TAB ( 1 3) ; II FROM" 
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841!1 CALL CHAR<122,"F08080C07F"> 
850 CALL CHAR< 123, "00C06060C" > 
86{!1 CALL SOUND<T,587,2,349,7,23 

3,8) 
870 CALL COLOR<10, 10,5) 
880 CALL COLOR ( 11, 10, 5 > 
890 CALL COLORC12, 10,5) 
900 CALL SOUNDC2*T,523,2, 3 49,8, 

220, 10) 
910 CALL SOUNDC2*T,523,2,440,8, 

175,10) 
92!21 CALL COLOR C9, 11, 5> 
930 CALL SOUNDCT,587,2,466,5, 17 

5, 8) 
940 CALL SOUND<T,587,3,466,6,23 

3,8> 
950 CALL SOUNDCT,587,2,466,5, 17 

5,8> 
960 CALL SOUNDCT,587,3,466,6,23 

3,8> 
970 CALL SOUNDCT,523,2,440,5,17 

5,8> 
980 CALL SOUNDCT,523,3,440,6,31 

1 ' 8} 
990 CALL SOUNDCT*2,523,2,440,5, 

175,8} 
1000 CALL SOUND<T,466,2,392,5,1 

96,8} 
1010 CALL SOUNDCT,466,3,392,6,2 

94,8} 
1020 CALL SOUNDCT,466,2,392,5,1 

96,8) 
1030 CALL SOUNDCT,466,3,294,5,2 

33,8} 
1040 CALL SOUNDC2*T,587,2,349,5 

,220,8) 
1050 CALL SOUNDC2*T,587,2,349,5 

,262,8) 
1060 CALL SOUNDCT,392,2,311,5,1 

56,8) 
1070 CALL SOUND<T,392, 3 ,311,6,1 

33.8) 
1080 CALL SOUND <T,392,2,311,5,1 

56,8) 
1090 CALL SOUNDCT,392,3,311,6,1 

33,8) 
1100 CALL SOUND<T,349,2,294,5,1 

1 7' 8) 
1110 CALL SOUND<T,349,3,294,6,2 

33,8) 
1120 CALL SOUNDC2*T,466,2,294,5 

,117,8) 
1130 CALL SDUNDCT,523,2,311,5,2 

20,8) 
1140 CALL SOUND<T,466,2,294,~,1 

75,8) 
1150 CALL SOUND<T,523,2,311,5,2 

20,8) 
1160 CALL SOUNDCT,587,2,349,5,1 

75,8) 
1170 CALL SOUNDC4*T,466,2,294,5 

,175,8) 

1180 CALL l<EY<0,l<,S> 

1190 IF S < l THEN 1180 

1200 CALL CLEAR 

1210 END 
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MAXIMIZE STORAGE CAPACITY 

ON YOUR ATARI 1050* DISK DRIVE 

WITH THE HAPPY 1050 MAXIMIZER™ 


Now you can store twice as much data on your 
ATARI 1050 disk drive with this easy to install high 
quality plug in adapter. Requires no soldering and no 
permanent modifications. Runs all popular true double 
density programs, utilit ies, and operat ing systems. 

t\'\0 ..,c,~ 
tJ\~\tJ\\'-

tO 

VJ~"'\' 
sPE.€.O 

You can upgrade your HAPPY 1050 MAXIMIZER to 
a WARP SPEED HAPPY 1050 ENHANCEMENT'". 
Improves reading and writing speed 500% and comes 
with the HAPPY COMPUTERS WARP SPEED 
SOFTWARE'" package. Makes your ATARI 1050 the 
most powerful disk drive available. Easy plug in installa­
tion lets you upgrade your HAPPY 1050 MAXI­
MIZER to WARP SPEED at any time. 

Take COMMAND with the 

HAPPY 1050 CONTROLLER™ 


When used with the ENHANCEMENT or MAXI­
MIZER allows writing on the flip side of disks without 
punch ing holes. Selects protect ion from writing on 
valuable disks. Select ion can be made both from 
software commands and a three position switch. 
When used with the ENHANCEMENT allows both 
switch and software control of reading and writing 
speeds. Plug in installation requires no soldering. May 
be used without ENHANCEMENT or MAXIMIZER 
with manual control of write protection. 

Discount prices through 'Oec. 3 1, 1984: 
HAPPY 1050 MAXIMIZER complete ...... ...... ... $124.95 

MAXIMIZER to ENHANCEMENT UPGRADE . .. . $129.95 
(You must already have a Happy 1050 Max imize~ 

HAPPY 1050 MAXIMIZER with fac tory installed 
MAXIMIZER to ENHANCEMENT upgrade. same as 

WARP SPEED HAPPY 1050 ENHANCEMENT .... 5249.95 
HAPPY 1050 CONTROLLER. . . .. 549.95 
WARP SPEED HAPPY 810 ENHANCEMENT'' 

lor 81 O disk drive (supports high speed 
single density) ...... . . . .. .. . . .. . .. . 5249.95 

Price above inclu de free del ivery 1n !he USA 

Cal ifornia reside nts add 6.5"o sales tax. 


·Note: ATARI 1050 is a trademark of Atari. Inc. 

HAPPY COMPUTERS, INC. 
P.O. Box 1268, Morgan Hill, CA 95037 

(408) 779-3830 



JTERM For Atari 

Fronk C Jones 

This versatile terminal program lets you commu­
nicate with electronic bulletin boards, access 
commercial information services, link up to main­
frame computers at your school or business, and to 
upload and download files over the phone lin es. 
Version 3.2 was first published in COM PUTE! i11 
January 1983. The improved version 3.8 listed here 
adds support for 1200 bps modems and several oth er 
features. The program is written in BASIC and ma­
chine language, and requires at least 32K RAM plus 
a modem attached to an 850 Interface Module or its 
equivalent. 

"}TERM" is a fl exible and responsive terminal 
program developed over several months with 
feedback from many people. It was born primar­
ily because I was too cheap to go out and buy a 
commercial product. I wanted to try out my new 
communications hardware and look into some of 
the electronic bulletin boards (BBSs) 1 had heard 
about. Furthermore, I used a mainframe com­
puter at work and thought it would be conven­
ient to access it from the privacy of my home. 

My first attempt was to copy a short BASIC 
program by Henrique Veludo in COMPUTE! 
(" Atari As Terminal ," February 1981). The pro­
gram worked, but I started making enhance­
ments here and there, including a machine 
language routine to speed things up a bit. Before 
long I added the upload/download capability so 
I could transfer programs and text files to friends 
who had computers and moderns . 

About this time I joined an Atari user group 
in Washington, D.C. , and discovered its BBS, run 
by sysop (system operator) Frank Huband. Soon 
I learned that some members did not ha ve termi­
nal programs that would do some things that 
mine would. I offered to donate my program to 
the club and uploaded it to the BBS. That's when 
the fun started. 

I got calls with problems. I got ca lls wi th 
complaints. I got cal ls with suggest ions. Huband 
picked up a few suggestions and complaints too . 
We started working together to incorporate as 
many of the reasonable ideas as we could, and 
during the next few months the program grew. 
As a result, }TERM is a thoroughly tested and 
debugged terminal program. Over the past few 
years it's been used successfully for thousands of 
hours by thousands of people. 

Starting Up JTERM 
First-and this is important-save th e program 0 11 

disk or tape before running it for the first tim e. To 
conserve memory, }TERM erases part of itself 
after initializing. If you run it before saving a 
copy, most of you r typing will go down the 
drain. 

When you're ready to get started, insert the 
BASIC cartridge (of course, the Atari 600XL and 
800XL have built-in BASIC in tead of a car­
tridge). Plug the modem into RS-232 port 1 on 
the Atari 850 Interface Module. To work prop­
erly, the module must be switched on befo re you 
turn on the computer. 
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Next, if you're using a disk drive, before 
loading and run_ning JTERM you must boot up 
with the RS-232 handler routine as an 
AUTORUN.SYS file on your DOS disk. The han­
dler routine, included on your Atari DOS Master 
Diskette, allows the computer to address the RS­
232 port on the interface module. Copy the han­
dler routine from the DOS Master Diskette to 
your regular DOS system disk and give it the 
filename AUTORUN.SYS. This causes it to load 
and run automatically when you boot up. 

Finally, load and run JTERM . It's normal for 
the screen to black out for a short period of time 
as the program initializes. When the first menu 
appears, JTERM is ready. 

Note: For various reasons, Atari did not 
place the RS-232 handler routine in a very secure 
place in memory. If you exit BASIC to DOS after 
booting up, the handler will be overwritten. You 
must either have a MEM.SAV file on your disk 
or reboot the handler after making a DOS call. 
Furthermore, it appears that the EW command 
damages or wipes out the handler as well. There­
fore, you should always reboot the handler after 
using this command. 

Selecting Menu Options 
The first screen in JTERM tells you the size and 
location in RAM of the text buffer. The text buffer 
is an area of memory set aside so you can upload 
(transmit) and download (receive) files. The file, 
of course, can be text, a program, simple graph­
ics, or merely a record of everything you send 
and receive when communicating with a remote 
computer. Naturally you can't upload or 
download a file larger than the buffer, unless you 
divide it into parts. The size and location of the 
buffer varies according to how much memory is 
installed. 

This screen also presents the first menu 
choice, transmission speed. All menu choices in 
]TERM are made by simply typing the appro­
priate key highlighted in inverse video (type an 
ordinary character, not an inverse video one). 

JTERM 3.8 now works with modems 
transmitting at either 300 or 1200 bits per second 
(bps), also referred to (less accurately) as 300 or 
1200 baud. Remember that the modems at both 
ends of the phone connection must be transmit­
ting and receiving at the same rate. If you aren't 
sure what the rate should be, the proper re­
sponse is probably 300 bps . 

ext, JTERM asks if you want to Download 
or Upload a file with the remote computer. If 
you want to communicate without transferring 
files, choose the Download mode. 

Setting Translation And Parity 
Now JTERM asks you to pick a translation set­
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ting. You can choose between No Translation, 
Light Translation, and ATASCII (Atari ASCII). 
This can get rather technical, so if in doubt, con­
sult the section below on " General ]TERM 
Guidelines ." Most often, you 'll probably choose 
Light Translation. 

In the No Translation and ATASCII modes, 
the 850 Interface Module does not tamper wi th 
the characters as they're sent and received. 
(However, JTERM does some translation itself; 
more about that later.) With Light Translation, 
the high-order bits are stripped from all outgoing 
and incoming characters and the ATASCII end­
of-line (EOL) character, 155, is changed to the 
ASCII carriage-return character, 13, during out­
put, and vice versa during input. 

The next choice is between the various 
settings of outgoing parity (incoming parity is not 
checked or changed by this program). You 
should always choose None if you've already se­
lected No Translation, because setting the parity 
on output will change the high-order bit that you 
presumably wanted to preserve. This option is 
also rather technical, so if in doubt, choose None. 
The other parity options are included for those 
\·vho wish to access mainframe computers that re­
quire certain parity configurations. 

At this point, if you chose the Upload op­
tion, you'll be asked for the filespec (device and 
filename) of the file to be uploaded . When you 
press RETURN, the file is loaded into the buffer 
and listed on the screen as a check. JTERM then 
enters the terminal mode, where all communica­
tions take place. If you chose the Download op­
tion, JTERM enters the terminal mode 
immediately after you select the parity. 

Terminal Operations 
Whenever you enter the terminal mode, the 
word TERMINAL appears in inverse video a t the 
top of the screen. You're now in the machine 
language portion of JTERM. If you've made all 
the right connections, you can start ta lking with 
the remote computer. 

If you selected the Download option, you 
can switch the memory save function on and off 
by pressing the SELECT button; the flags 
MEMSTORE ON and MEMSTORE OFF are 
printed on the screen as you toggle back and 
forth . With MEMSTORE ON, everything you 
send and receive is captured in the text buffer. 
With MEMSTORE OFF, everything is lost as it 
scrolls off the screen . If the buffer fills up, the 
flag MEMORY FULL appears. 

If you selected the Upload option, ]TERM 
prevents you from switching MEMSTORE ON 
until after you've uploaded the file. This is a new 
feature of version 3.8. It prevents incoming 
characters from overwriting the buffer. 



The OPTION button toggles between full 
dupl ex and half duplex. ]TERM defaults to full du­
plex when you enter the terminal mode for the 
first time. That is, only the characters received 
from the remote computer are printed on the 
screen or captured in the buffer. This assumes 
that the remote computer echoes all the charac­
ters it receives . If the remote computer is operat­
ing in half duplex, it cannot send and receive 
simultaneously and does not echo the characters . 
Therefore, you won't be able to see your own 
typing. The solution is to switch to half duplex 
mode yourself by pressing the OPTION button. 
The flags HALF DUPLEX and FULL DUPLEX 
appear on the screen each time you press 
OPTION. 

Leaving Terminal Mode 
When you're ready to exit terminal mode, press 
the START button. One of three things will 
happen: 

1. If you chose the Upload option and have 
not yet sent the file, JTERM immediately begins 
uploading. The flag UPLOADING appears on the 
screen and the buffer is transmitted, 25 charac­
ters at a time, to the computer at the other end of 
the line. You'll still see all incoming characters 
displayed on the screen, so if the remote com­
puter is echoing your transmission you can 
watch the uploading in progress. When the 
transfer is complete, JTERM re turns to the termi­
nal mode as if you had selected the Download 
option from the menu. 

2. If you chose the Download option and did 
not capture anything in the buffer with 
MEMSTORE ON, you'll return to the first menu. 
You can start another session with different 
parameters if you wish. 

3. If you chose the Download option and 
captured anything at all in the buffer with 
MEMSTORE ON, the program asks you to type a 
filespec for the file you wish to save. (You can 
also press RETURN for further options-more 
about this in a moment.) If you enter a filespec, 
you can send the file to the cassette recorder (C:), 
the printer (P:), the screen editor (E:), or the disk 
drive (D:FILENAME). After you press RETURN, 
the file is sent to the appropriate device and 
]TERM lets you go back to terminal mode by 
pressing START. 

If, however, you wish to save the buffer 
again (perhaps to a different device) before 
returning to terminal mode, press START and 
before releasing the START button, press OPTION. 
You'll be prompted for a filespec again. You can 
repeat this process as often as you want. 

Now for those other options we mentioned. 
If you simply press RETURN at the filespec 
prompt, you get three alternatives . Pressing 

OPTION erases the buffer and returns you im­
mediately to terminal mode without changing 
any parameters; pressing START erases the 
buffer and returns you to the menus, where you 
can change parameters; and finally, pressing SE­
LECT returns you to the menus while preserving 
everything in the buffer. 

Taking A Break 
An additional feature of ]TERM is its ability to 
send a break signal when you press the BREAK 
key. This flashes the screen, sounds a beep, 
prints the flag BREAK on the screen, and trans­
mits a true break signal (approximately a half­
second space tone) . 

The break signal is rarely needed when 
communicating with a BBS, since most of them 
don ' t recognize it anyway. But it can be essential 
when you're accessing a mainframe computer­
there may be no other way to get its attention. 
Keep in mind, however, that the break routine 
passes briefly through BASIC. If you press 
BREAK a few times very quickly, you can trigger 
a standard program break and find yourself back 
in BASIC. If this happens, don ' t try to restart 
]TERM by typing RUN (it erased part of itself 
after initializing, remember). Instead, type GOTO 
100. 

A note to programmers about the BREAK 
key: If you've already studied the listing, you 
may have noticed the call in line 65 to the 
mysterious subroutine at line 2110. This sub­
routine was added when I discovered that the 
BREAK key doesn't perform the same way on 
different Atari computers. Actually, it's not the 
computer's fau lt-blame the 850 Interface Mod­
ule . Whenever concurrent input/output is turned 
on, the RS-232 port handler substitutes its own 
interrupt handlers for the ones in the operating 
system ROM. This is necessary because concur­
rent input/output handles the serial bus inter­
rupts differently than the operating system. 
Originally, the machine language portion of 
JTERM detected the BREAK key by sensing what 
the 850 interrupt handlers did with it. Of course, 
this was too good to last; later versions of the 
850 handle the BREAK key by ignoring it. 

So, the subroutine at line 2110 detects the 
presence of the newer interrupt handlers and in­
stalls a patch, if necessary, to make the BREAK 
key work as it should. This is a new feature of 
]TERM 3.8. Version 3.2 required users to remove 
a REM to activate the patch if needed. Now the 
program does this itself. 

A warning: Do not renumber JTERM without 
modifying the subroutine in lines 2080-2100. 
This is the routine that erases all the DATA 
statements and initialization code after the pro­
gram is run to conserve memory for the buffer. If 
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you renumber the program without changing this 
routine, it will perform fatal surgery and what­
ever is left won ' t be of much use. (To find ou t 
how this routine works, see my article in 
COMPUTE!'s Second Book Of Atari.) 

Genera l JTERM Guidelines 
The }TERM menus were designed for maximum 
flexibility when communicating with many dif­
ferent types of computers, terminals, and bulletin 
boards. This may cause some confusion, so here 
are some general guidelines: 

Most often you wi ll select 300 bps, 
Download, Light Translation, No Parity, and Full 
Duplex. This should work fine when commu­
nicating with information utilities such as 
CompuServe and The Source, as well as with 
most BBSs. If your modem and the equipment on 
the other end both have 1200 bps capability, you 
can select the fa ster 1200 bps speed. However, 
remember that some utilities such as Compu­
Serve charge more for 1200 bps access . 

For communicating between Atari comput­
ers, choose the ATASCII mode instead of Light 
Translation . This allows full compatibi lity be­
tween characters sen t and received . Also select 
Half Duplex instead of Full Duplex. 

For downloading TRS-80 graphics from a 
TRS-80 BBS, choose No Translation . 

Usually you ' ll select None for the parity op­
tion unless you are communicating with a main­
frame computer. 

The half/full duplex option accomplishes 
with software what the half/ full duplex switch 
on some moderns does with hardware . It is in­
cluded for those whose moderns lack the duplex 
switch . 

Technical Notes: Translations 
When you choose between Light Translation, No 
Transla tion, or ATASCII in the third menu, 
you 're sett ing the configuration of your 850 
Interface Module RS-23 2 ports . You should read 
your 850 instruction manual for information 
about these configurations. 

Even in the No Translation mode, JTERM 
does some translating of its own . First, nothing 
received through the port is changed at all before 
it's stored in memory. Therefore, if you choose 
ATASCII or No Translation, JTERM saves every­
thing exactly as it was sent . Except for the 
ATASCII mode, however, there is some transla­
tion before characters are displayed on the 
screen. )TERM won ' t display control characters 
(ASCII values less than 32). This means that you 
will not see linefeeds, for instance; they will, 
however, be stored and can mess up a program 
you are downloading. You should 11ot ask for 
linefeeds from the other computer; you do not 

need th em even if the test messages are 
single-spaced. 

The cursor-control keys will not work in 
these modes since they have ASCII values of 28 , 
29, 30; and 31. In addition, before displaying 
an) thing on the screen , JTERM trans la tes the 
carriage-return character (ASCII 13) to the 
ATASCII EOL character, the printer bell charac­
ter (ASCII 7) to the console bell (ATASCII 253), 
and the backspace character (ASCII 8) to the 
ATASCII DELETE/ BACKSPAC E (ATASCII 126) . 
Again, none of this translation affects what is 
stored in memory; characters are stored exactly 
as they are received. 

In ATASCII mode eve rytl1i11g is sen t to th e 
screen as it is received , because JTERM assumes 
you are com munica ting with another Atari. 
}TERM won't translate any outgoing characters, 
either. 

In the No Translation mode, two characters 
are changed. The DELETE/ BAC KSPACE charac­
ter is changed to the ASCII backspace, so it does 
the same thing on most remote computers that it 
does on the Atari. And the RETURN key, or 
EOL, is changed to the ASCII carriage return 
before it is sen t. In Light Translation the 850 
module would do this automaticall y, but in No 
Translation it doesn 't. I added this feature be­
cause I felt there were enough situations in 
which inverse video characters (ASCII values 
from 128 up) could be sent and received even 
though the host computer would still not rec­
ognize th e EOL character. 

In half duplex operation, outgoing characters 
sent to the port are retu rn ed to th e input routine 
and handled just like any other incoming 
characters. 

Additional Details 
• When terminal mode is entered for the first 

ti me, the DTR line on RS -232 port 1 is set for 
modern s that monitor this line. 

• )TERM is designed to work with the Atari 
850 module and the Atari RS-232 port handlers. 
It will a lso function w ith any equipment that 
properl y emu lates this system. JTERM works 
fin e, for example, with the ATR8000 RS-232 port 
and the handlers included with MYDOS version 
3.18. 

• 1200 bps operation wa added to JTERM 
3.8 because these faster moderns are becoming 
cheap enough for home computer users to afford . 
Even 1 bought one. 

• Although it was not men tioned in the 
January 1983 article, JTERM 3.2 switched 
MEMSTORE OFF and changed to full duplex 
whenever the program cycled through BASIC. 
The same thing happened when you returned to 
the menus or even pressed the BREAK key. Now 
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these settings are preserved no matter what, even 
if the program is stopped and then restarted with 
GOTO 100. 

• In ATASCII mode, JTERM 3.8 now lists all 
characters to the screen, including control charac ­
ters. However, the screen editor does not respond 
to screen control characters (other tha n EOL) in 
th ree situations: (1) when a file to be uploaded is 
listed on the screen just after it has been loaded 
in to the buffer; (2) during the upload process it­
self; (3) whenever you switch MEMSTORE ON 
in termina l mode. Th is feature was added by 
popular demand to make fi les being uploaded or 
down loaded easier to read on the screen. They 
now appear just as they do when you type LIST 
in BAS IC. 

JTERM For Atari 

Refer to "COMPUTE! 's Guide To Typing In Programs" 
before entering this listing. 

JO 1 5 	 D I M P A 0 G S ( 3 8 3 J , P A 0 G 2 S C 7 ) , S P 0 
O L SC 17), IN S C26J .~ORMSC4J ,ATA 

S C I S C4 J 
KG 2 0 C 0 N = 5 3 2 7 9 : P 0 K E 5 5 9 , 0 : P 0 K E 2 0 

3,128:POKE 204 , 0 : SVE = O 

KO 2 5 FOR I = 1 TO 4 : READ A : NORMSCI , 

I J=CHR S CAJ : N E XT 

CD 30 FOR I = 1 TO 4 : READ A : ATASCISC 

I, I J =CH R S CAJ : N EXT 

EA 3 5 DATA 2 0 1, 13. 2 08,4 . 16 2, 0 , 240 , 

2 4 

BB 4 0 FOR I = 1 TO 3 83 : READ A : PROGS C 

I , I l = CHR S CAJ :NE X T I 

IN 4 5 	 DIM MSG S C65J : RESTORE 2000 : FO 

R 1 =1 T O 65 : READ A : MSGSC I, I) 

= CHR S CAl: N E X T I 

MO 5 0 D I M S $ ( 5 J , T S C 8 J , U S C 9 J : F 0 R I = 
1 TO 5 : READ A: SSC I, I J = CHRSCA 
) : NE X T l : FO R 1=1 T O 8:READ A 

: T S C I, I l=CHR S CAl : NEXT 

PP 5 5 	 F 0 A I = 1 T 0 9 : R E A D A : U S C I , I ) = 
CHR S CAJ : NE XT l : DIM BRSC7l :F O 

R 1= 1 T O 7 : R EA D A:BRSC I. I J = C 
HR S CAJ : NEXT I 

JP 6 0 F 0 R I = 1 T 0 7 : R EA D A : P R 0 G 2 $ C 
, I l = CHR S CAJ :NE X T I : FLAG = O 

KP 6 5 	 G 0 SUB 2 1 1 0 
HF 7 0 	 G 0 S U B 2 0 6 0 : N =F R E C 0 J - 2 5 6 : D I M 

T X T S C N J 
OM 1 0 0 	 S E T C 0 L 0 R 2 , 9 , 0 : P R 0 G $ C 1 9 7 , 1 9 

7 J =CH R S C 1 3 J : P ROG SC 189. 189) = 

CHRSC8 ) : PRO GSC2 71 ,27 4 l = NORM 
$ 

El 110 POKE 82 , 0 : PRINT " IC L EARJ" ; 
GC 1 2 0 p R I N T N - 1 ; B y T E s 0 F M E M 0 R yII 

AVAILAB L E ": PRINT 11 FROM-" ; A 

DR CTXTSJ ; 11 T O - ":ADRCT X TSJ + N 
- 2 

Jf 130 CLO SE tl :OPE N #1, 4,0 , "K" 
J0140 PO K E 7 5 2,l : PRINT 11 !2 OOWNJ 

ITABJBAUD : " : PRINT : PRINT 

ITABJ";CHRSC193J;" = 300":P 
R I N T : p R I N T ,, I T A B J II ; c H A $ ( 1 9 
4);" 	 = 1 200" 

JN 1 5 0 	 P 0 KE 5 5 9 , 3 4 : GE T • 1 , ANS : I F A 
NS = ASCC "A" J THEN XI 0 36, #4, 

0,0,"R":GOTO 160 
LF 1 6 0 	 I F AN s = As c ( II B II ) THEN x I 0 3 6 

. •4,10 , 0, " R ": GOTO 180 

GH 1 7 0 	 G 0 T 0 1 5 0 

AE180 	 PRINT " ICLEARJl2 DOWNJITABJ 

Ope rat ion Mode : ":PRINT : PAI 
NT "ITABJ";CHRSC196J;t1ownlo 
adtl : PRINT : PRINT "ITABJ 11 ; CH 

R S C 2 1 3 ) ; 11 p I o a d " 
EA190 PRINT "IDOWNJ!TABJCor 1-4 

or disk file menu . )" 

GH 2 0 0 P 0 K E 7 5 2 , 0 : G E T • 1 , A N S : I F A N 
S = 66 THEN UPLD = O : GOTO 240 

I J210 IF ANS=65 THEN UP L D = 1:GO T O 
2 4 0 

00 2 2 0 I F A N S > 4 8 A N D A N S < 5 3 T H E N T 
RAP 110 : QO = ANS - 48 : GOSUB 880 

GA 2 3 0 	 G 0 T 0 1 1 0 
CF 2 4 0 	 P 0 K E 7 5 2 , 1 : P R I N T ! C L E A R I ti 

12 DOWNJITABJTranslat i on Mo 
de: 11 : PRINT : PRINT 11 !TABl 11 ;C 
HRSC206J;"one t1: PRINT :PRINT 

11 ITABl 11 ;CHRSC204) ; 11 ight 11 

BE 2 5 0 	 p R I N T : p A I N T I T A B J II ; c H R ' ( 1 II 

93J ; 11 TASCll" 
FJ 260 POKE 752.0 : GET •1,ANS : IF AN 

S = 76 THEN MODE=O:GOTO 300 
LC 2 7 0 IF ANS=76 THEN MODE = 32 : GOTO 

300 
AN 280 	 IF ANS = 65 THEN MODE = 32 : PROG 

SC 197, 197) = CHAS C 155) : PROGS C 

189, 189J=CHRSC 126) :PROGSC27 

1 , 274J = ATASCIS : GOTO 300 
G~ 2 9 0 	 G 0 T 0 2 4 0 

IIKG 3 0 0 	 p 0 K E 7 5 2 • 1 : p R I N T I c L E A A l 
I 2 DOWN J I T AB JP a r i t y : : PRINTti 

: PRl ~ T " !TABJ " ;CHRSC206J;" 
one":PRINT : PRINT tllTABl";C 
HRSC207J ; "dd" 

Gl 3 1 0 	 P R I NT : P R I N T t1 ! TAB J ti ; CH A S C 1 

97) ; "ven" : PRINT : PRINT 11 

ITABJ";CHRSC211J ; "et 11 

BD 3 2 0 P 0 KE 7 5 2 , 0 : GET • 1 , ANS : I F AN 

S=78 THEN PARITY=O:GOTO 370 
DH 3 3 0 I F A N S = 7 9 T H E N P A A I T Y =1 : GO T 

0 370 

DI 340 IF ANS=69 THEN PARITY = 2:GOT 
0 370 

DG 3 5 0 I F A N S = 6 3 T H E N P A R I T Y = 3 : G 0 T 
0 370 

GF 3 6 0 	 G 0 T 0 3 0 0 
Kl 370 	 IF UPLD THEN GOSUB 590 
JH 3 8 0 	 PR I NT ti ! C L EAR I I 2 TAB J ti ; T $ : P 

OKE 65,0 : IF NOT FLAG THEN 
A=ADRCTXTSJ 

OA 3 9 0 	 c L 0 s E • 2 : 0 p E N • 2 • 1 3 • 0 • R II : xII 

10 38, • 2. M ODE + PAR I TY.O , "R 11 
: 

XIO 3 4,• 2,192,0. " R " :XIO 4 0, 
R 11# 2,0 , 0, 11 

HO 4 0 0 	 P 0 K E 7 6 6 , S V E : A = U S R C A D A C P A 0 G 
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S) ,A.ADRCTXTS)+N-1,ADRCMSGS NT f TAB I p RE s s " ; s s ; " WHENII 

)):SVE=PEEKC766) : POKE 766,0 READY" 
: IF PEEKC207)=12B THEN 700 AA 680 IF PEEKCCON)<>6 THEN 6BO 

OF 4 1 0 IF A=ADRCTXTS) AND NOT UPL ID 690 GOTO PEEKC 186)+256*PEEKC 187 
D THEN CLOSE •2 : GOTO 100 ) - 1 0 

n 420 ON UPLD+1 GOSUB 490,760 OJ 7 0 O C L 0 SE t 2 : SE TC 0 L 0 R 2 , 1 3 , 1 0 : S 
BJ 430 IF UPLD THEN UPLD=O:TXTS="" OUND 0,30,10,15:XIO 34,•2,2 

:GOTO 380 ,15,"R":FOR 1=1 TO 20:NEXT 

11 4 4 0 PR I NT "PRESS ";SS; II TO RE-E 
 l:XIO 34,12,3,0,"R" 

NTER TERMINAL MODE" Pl 7 1 0 S 0 U N D 0 • 0 • 0 , 0 : S E T C 0 L 0 A 2 , 9 , 
PG 4 5 0 IF PEEKCCON)<>6 THEN 450 0 
LL 4 6 0 IF PEEKCCON)=6 THEN 460 LO 7 2 0 P 0 KE 7 6 6 , 1 : PR I N T BR S : P 0 K E 7 
LE 4 7 0 IF PEEKCCON) = 2 THEN 420 66,0:GOTO 390 
HA 4 8 0 GOTO 3BO JI 7 3 0 P 0 K E B 3 4 + I 0 C B * 1 6 , 7 : P 0 K E 8 3 6 
Bl 4 9 0 CLOSE •2:? "CCLEARJC4 DOWNJ +IOCB*16,WW:POKE 837+10CB*1 

fTABJENTER OUTPUT FILENAME" 6,XX:POKE 840+10CB*16,YY:PO 
:? "CTABll-4 FOR DISK FILE KE 841+10CB*16,ZZ 
MENU":? "f4 SPACESJOR HIT PO 7 4 0 K=USRCADRCPROG2S), IOCB*16) 

11RETURN> FOR OPTIONS":? :? FO 750 OO=PEEKC840+10CB*16)+256*PE 
f TAB} II ; EK C 8 4 1 + I OC B * 1 6) : RETURN 

HC 5 0 0 P 0 K E 7 0 2 , 6 4 : P 0 K E 6 5 , 3 : T R A P HK 760 p R I NT f c LE AR } ( 4 DOWN III 

670: INPUT SPOOLS : FLAG=O : IF !2 TABJ";US:POKE 766,1 
s POOL s ()II II THEN 5 6 0 KG 7 7 0 LL=LENCTXTS) :LN=INTCLL/25): 

EP510? "fCLEARlf2 DOWNJ<START> e LN=LN+CLL<>LN*25) 
rases buffer; to menus":? HK 780 FOR 1=1 TO LN 
<S E L E C T > r e t a i n s b u f f e r ; t o DI 790 IF l=LN THEN PAINT •2:TXTSC 
menus":? "<OPTION> erases C 1-1)*25+1); :GOTO 810 

buffer; to terminal" FA 800 PRINT 12;TXTSCCl-1l*25+1, I* 
LC 520 l=PEEKCCON): IF 1=5 THEN FLA 2 5 ) ; 

G=l : GOTO 100 EA 8 1 0 STATUS 12,B : BY=PEEKC747): IF 
KD 530 IF 1=6 THEN 100 BY THEN GET •2,A:PRINT CHR 
Kl 5 4 0 IF 1=3 THEN 380 SCA);:GOTO 810 

Gl 550 GOTO 520 01 8 2 0 IF PEEKCCONl=3 THEN POP :PO 
I l 560 TRAP 570:00=VALCSPOOLS): IF KE 203 , 128:RETURN 

00>0 AND 00<5 THEN GOSUB BB CD 830 NEXT 
O:GOTO 490 DP 8 4 0 FOR 1=1 TO 20 

IB 5 7 0 TRAP 490:CLOSE •3:0PEN •3,8 EI 850 STATUS 12,B:BY=PEEKC747): IF 
,0,SPOOLS:IF SPOOLSC1.1)="E BY THEN GET 12,A:PRINT CHR 
II THEN SETCOLOR 2,9,0 SCA); :GOTO 850 

EF 5BO TXTSCA-ADRCTXTS)+l)=" ":PRI CG 8 6 O NEXT I 
NT •3;TXTS:CLOSE 13:RETURN CG 8 7 0 PRINT "ITABJUPLOAD COMPLETE 

H 590 PR I NT " f CLE AR I f 3 DOWN I f TAB } " : FOR 1=1 TO 500:NEXT !:POK 

ENTER UPLOAD FILENAME":? " E 203, 128:POKE 766,0:RETURN 

£TABIOR 1-4 FOR DISK FILE M 
ENU":PRINT : PRINT "!TAB!";: HP 8 8 0 s p 0 0 L s = II D? : * . :s: : s p 0 0 Ls ( 2 • 2 ) II 

POKE 702, 64: INPUT SPOOLS: TX =STRSCOOl:POKE 65,3 : PRINT C 

TS="" HRSC125):CLOSE •5:0PEN 15,6 

JA600 TRAP 610:00=VALCSPOOLS) :I F ,0,SPOOLS:TRAP 900 

00>0 AND 00<5 THEN TRAP 590 PC 8 9 0 I NP UT I 5 , SP 0 0 L S : PR I NT SP 0 0 L 

:GOSUB 8BO:GOTO 590 S:GOTO 890 

KE610 TRAP 670:CLOSE 13:0PEN 13,4 DI 900 CLOSE 15: PR I NT "PRESS II; SS; 

,O,SPOOLS:TRAP 4:POKE 65,3 	 TO CONTINUE" 

KG 6 2 0 	 A D = A D R C T X T S ) : X X = I N T C A D I 2 5 6 l AB 9 1 0 I F P E E K C C 0 N ) =6 T H E N R E T U R N 

:WW=AD-XX*256:ZZ=INTCCN-1l/ GO 9 2 0 G 0 T 0 9 1 0 

256):YY=CN-1)-ZZ*256 CB 1 0 0 0 DA T A 1 0 4 , 1 0 4 , 1 3 3 , 2 1 3 , 1 0 4 , 1 

Kl 630 	 IOCB=3:GOSUB 730:TXTSC00+1) 33.212.104.133,215, 104, 133 
= II U ,214, 104, 133,225, 104, 133 , 2 

OE 6 4 0 I F P E E K C B 8 3 l = 1 3 6 T H E N 6 6 0 2 4 • 1 6 9 • 0 • 1 3 3 • 2 0 7 • 1 7 2 • 3 1 

HH 6 5 0 p R I N T II E R R 0 R II ; p E E K ( 8 8 3 ) ; " HL 1 0 1 0 DA T A 2 0 8 , 1 9 2 , 7 , 2 4 0 , 1 1 5 , 1 9 2 

DUR I NG TEXT LOAD" : STOP • 6 • 2 0 8 • 1 • 9 6 • 1 9 2 • 5 • 2 0 8 • 3 5 • 1 
EA 6 6 0 CL 0 SE I 3 : P 0 KE 7 6 6 , 1 2 B : PR I NT 72,31,208.192.5.240,249, 16 

TXTS:FOR 1=1 TO 500:NEXT I 4.203,192,255 

:POKE 766,0:POKE 203,255 : RE AD 1 0 2 0 DA T A 2 4 0 , 9 3 , 1 5 2 , 1 4 1 , 2 5 4 , 2 , 

TURN 73, 128. 133,203,208,6, 169, 1 

EF670 	 PRINT "CCLEARlf4 DOWNJCTABJ 2.133,217,208,36, 169,25, 13 

UNABLE TO OPEN ";SPOOLS:PRI 3 • 2 1 7 • 2 0 8 • 3 0 • 1 9 2 
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4. 169. 253. 208. 12. 20 1. 8. 208 r----------------------- ­

Kf1030 	 DATA 3,208,67, 1 72,31 , 208,1 
92,3,240,249, 164,204, 152,7 
3, 128, 133,204 , 208 , 6, 169 , 51 
• 1 3 3 • 2 1 7 • 2 0 8 • 4 

EC 1 0 4 0 DAT A 1 6 9 , 3 8 , 1 3 3 , 2 1 7 , 2 4 , 1 6 5 
.22 4 ,101 , 217,141 , 68,3,165, 
225, 105,0, 141,69,3 , 169 , 14. 
141,72,3,169 

Cl 1 0 5 0 	 D AT A 0 , 1 4 1 , 7 3 , 3 , 1 6 9 , 1 1 , 1 4 1 
,66 , 3, 162,0,32,86,228, 169, 
0 • 2 4 0 • 2 • 2 4 0 • 1 3 4 • 1 7 3 • 2 5 2 • 2 • 
201,255 

PC 	 1 0 6 0 DAT A 2 4 0 , 5 4 , 1 6 2 , 3 2 , 1 6 9 , 1 1 , 
157,66,3, 169,0, 157,72,3, 15 
7,73,3, 162, 16, 157,72 , 3.157 
• 7 3 • 3 

IH1070 	 DATA 169,7,157 , 66,3 , 32,86, 
228,201.126,208,4, 169,8,20 
8. 6 . 201. 155. 208. 2. 169 . 1 3. 1 
62 , 32,32 

CH 1 0 8 0 D A T A 8 6 , 2 2 8 , 1 6 4 , 2 0 4 , 2 0 8 , 5 0 
, 165, 17,208,9.169, 128, 133, 
1 7 • 1 3 3 • 2 0 7 • 9 6 • 2 4 0 • 2 4 3 • 1 6 2 • 
32,169,13,157,66 

Ll1090 	 DATA 3,32 , 86,228 , 173,235,2 
, 201,0,240, 163, 169,7.157,6 
6. 3. 169. 0. 157. 7 2. 3. 15 7. 7 3. 
3,32 

BA 	 1 1 0 0 DA T A 8 6 , 2 2 8 , 1 9 2 , 1 5 4 , 2 4 0 , 2 1 
0, 164,203,208, 10, 162 , 0, 129 
• 2 1 2 • 2 3 0 • 2 1 2 • 2 0 8 • 2 • 2 3 0 • 2 1 3 
.201, 13,208,4, 169 

PB 1 1 1 0 D A T A 1 5 5 , 2 0 8 , 2 0 , 2 0 1 , 7 , 2 0 8 , 

, 4, 169 , 126, 208 , 4, 201, 32, 14 
4 • 2 2 • 1 6 0 • 1 1 

H1120 DATA 140 , 66,3,160,0,140,72 
• 3 • 1 4 0 • 7 3 • 3 • 1 6 2 • 0 • 3 2 • 8 6 • 2 2 
8 , 165 , 203,208.142, 165.2 1 5, 
1 9 7 • 2 1 3 • 1 4 4 

Pl 1 1 3 0 	 DAT A 1 6 , 2 4 0 , 2 , 2 0 8 , 1 3 2 , 1 6 5 , 
214.197,212.144,6,240,4, 16 
9 • 0 • 2 4 0 • 1 3 1 • 1 6 9 • 2 5 5 • 1 3 3 • 2 0 
3,165,224,141 , 68 

K11140 DATA 3,165,225,141,69,3,16 
9, 13, 141 , 72,3.169,0, 141,73 
• 3 . 169 ' 11. 14 1. 66. 3. 162. 0. 3 
2,86 

BA 1 1 5 0 DA T A 2 2 8 , 1 6 9 , 0 , 1 4 1 , 2 5 4 , 2 • 2 
4 0 • 2 1 3 

Al2000 	 DATA 155,205,197,205,207,2 
10.217, 160, 198,213 , 204,204 
• 1 5 5 • 2 0 5 • 1 9 7 • 2 0 5 • 2 1 1 ' 2 1 2 • 2 
07,210 

GH 2 0 1 0 D A T A 1 9 7 , 1 6 0 , 2 0 7 , 2 0 6 , 1 6 0 , 1 
55,205,197,205,211 

LL 2 0 2 0 	 DAT A 2 1 2 , 2 0 7 , 2 1 0 , 1 9 7 , 1 6 0 , 2 
07, 198.198, 155,200, 193,204 
, 198, 160 , 196,213,208,204, 1 
97,216,160, 1 55 

LI 	 2 0 3 0 DA T A 1 9 8 , 2 1 3 , 2 0 4 , 2 0 4 • 1 6 0 , 1 
96,213,208,204, 197,216 , 160 
• 1 5 5 

HO 2 0 4 0 	 D A T A 2 1 1 , 2 1 2 , 1 9 3 , 2 1 0 , 2 1 2 
ND 2 0 5 0 	 DA T A 2 1 2 , 1 9 7 , 2 1 0 , 2 0 5 , 2 0 1 , 2 

06, 193,204 

Bl 2 0 6 0 DA T A 2 1 3 , 2 0 8 , 2 0 4 , 2 0 7 , 1 9 3 , 1 
96,201,206,199, 155, 194,210 
, 197, 193,203, 155, 1 04, 104 , 1 
04, 170,76,86,228 

JI 2 0 7 0 DA T A 3 2 , 1 2 8 , 6 , 1 4 1 , 1 4 , 2 1 0 , 1 
69,0,133,17,96 

AO 2 0 8 0 P 0 K E 8 4 2 , 1 3 : ? " CC L E A R I " : P 0 
SITION 2,6 : FOR 1=1000 TO 1 
150 STEP 10:? l:NEXT I:?" 
CONT":POSITION O,O : STOP :L 
IST 100,260 

JA 2 0 9 0 ? " CCLE AR 1 " : P 0 S I T I 0 N 2 , 6 : F 
OR 1=10 TO 65 STEP 5:? l : N 
EXT I : ? "CONT" : POSITION 0, 
O:STOP :LIST 100,260 

l82100? "CCLEARJ":POSITION 2,6:F 

IH2110 

Al 2120 

PA2130 

H2140 

Kl 2150 
DP 2 1 6 0 
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OR 1=2000 TO 2150 STEP 10: 
? l:NEXT I:? "G _ 2160 " :POSI 
TION 0,0 : STOP 
CLOSE •2:0PEN 4 2., 1 3,0,"R" : 
XIO 40, # 2,0 , 0," R " 
IRQ=PEEKC534J+256*PEEKC535 
J:CLOSE • 2 
NWHAND=O:IF PEEKCIRQ+6J = 18 
2 AND PEEKCIRQ + 7J=35 THEN 
NWHAND=1 
IF NWHAND THEN FOR 1 =1 TO 
3:READ A:POKE 8 4 57+1,A : NEX 
T l : FOR 1 = 1 TO 8 :READ A : PO 
KE 1663+1 , A:NEXT 
RETURN 
P 0 K E 8 4 2 , 1 2 : R E T U RN © 



IBM Pie Chart Maker 

This 11scf11/ progra111 tnkes the raw fig 11res yo11 enter 
(11p tu nine itc111s) nnd 1111to11111ticall11 trn11s/11tes the111 
into percentages to create pe1fectl)/proportio11ed pie 
chnrts, in color. It req11ires 1111 Enlrnnced Model PCjr 
cl' ith Cnrt ridge BASIC or a PC with 11 disk drive, 
BAS/CA, nnd the color/g raphics ndnptcr. 

" IBM Pie Chart Maker" uses the medium-
re o lu tion graphi cs screen (SCREE 1) to create 
easi ly und erstood pie charts. You need no 
programm ing abi lity to use Pie Chart Maker, a nd 
a h e lp screen is always available . 

If you wa n t to gen era te a h ard copy printout 
of a chart, be s ure to load the DOS screen-dump 
utility afte r booti ng your system disk (type 
GRAPH ICS at the DOS prompt wit h the DOS 
disk in the drive, before loading BASIC). Then, 
to make a creen dump, switch on the graphi cs 
p rin te r and press SHJ FT-PrtSc (pre Fn -P o n the 
PCjr) . 

Menu Options 
W he n you run Pie Chart Maker, an option me nu 
appea r on the screen: 

1 Crea te a pie chart 

2 Save current chart 

3 Load chart 

4 Alter current chart 

5 Clear current data 

6 Print chart on screen 

7 Help 

8 Exi t Pie Chart Maker 


To perfo rm one of th e functi ons, press the 
co rresponding number key. 

Option 1 is de cri bed in detail in th e next 
section. 

Option 2, "Save current chart, " asks you to 
specify a fil ena me for th e chart. Wh en the fil e is 
saved, control retu rns to the menu. 

Option 3, " Load cha rt," prompt for the 
filename of the char t yo u wish to load . After it is 
loaded, the m~nu reappears. Please note that 
loading a chart e rases any chart in m emory. 
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Option 4, " Alter curre nt chart, " let you 
change data in a chart. Pi e C hart Maker li sts the 
current val ues and asks for the nu mber to be 
changed. Enter th is number, then the new va lue(s). 
These are substituted, and aga in the progra m 
asks for the number to be changed. Enter in g a 
zero returns you to the menu. 

Option 5, " Clear current chart, " erases the 
ch art in m emory. As a precaution , th e program 
ask fo r verifi cation before executing this 
comma nd . 

Optio n 6 prints the char t o n the sere n . As 
mentioned above, use th e PrtSc key to reprod uce 
th e cha rt o n the prin ter. 

Optio n 7 ca ll s up the he lp and in s tructions 
screen. Pre s th e space bar to retu rn to the menu . 

Option 8 exits Pie Chart Maker and returns 
to BAS IC. Agai n , the program a k fo r 
ver ificatio n. 

Creating A Pie Chart 
Creating a pi e chart is easy. Let's say you wi h to 
chart th e a nnual budget of a small compu te r 
company w ith the mon ey distributed as fo ll ows: 

Purpose Amount 

1. Research and Developm ent $20,000 
2. Production $18,000 
3. Employee '"ages $13,000 
4. Adve rtis ing $11,000 
5. Other expenses $10,000 

Th e first pro m pt after sclcc ti1"\ g Option 1 o n 
the m enu is " a me of chart?" J\n appropr iate 
e ntry woul d be " Annua l Budget." For "N umber 
of ite ms?" you would ente r th e number 5. Pi e 
C h art Maker accepts up to nin e data ite ms. For 
" umber 1?", en te r 20 ,000, 21 nd for " a me 1 ?" , 
enter R & D. lote that name longe r than ten 
cha racters are shortened to ten in the print o n 
scree n mode. En ter the other four data item for 
the budget accordingly. 

The next prompt a k , "A re you u in g a 
co lor m onitor (0 = co lor, 1 = no color)?" Ente r 
the appropriate answer. Then Pie C h ar t Maker 
exits to th e m enu. 



Program _breakdown: 
20-90, ~.,:.?. Set _variable and error rr~p, go to menu . 
100-25Q;, :"": Create chart. ,;;. ="' . 
260-270: · . See if chart is defined. - ­
280-300: Clear variable , draw main circle and initial ray. 
310: Sel up main loop, choo e color. 

320-350: find point for li ne, draw Jine. 

370-420: fill ~\ ith PAJNT. 

440-500: Fill with LINEs from center. 

510-570f-""- Fill with arcs. 

590-630: - Draw circle portions for key. 

640-880: Choose fi ller and fill circle portions. 

890-'950: Print percentage , name of chart, return to menu. 

960-1100: Print options, go to selected option. 

1110-1150: Error trappi ng. 

1160-1260; Save chart. 

1270-1340:' Load chart. 

1350-1430: Help and instructions screen. 

1440-1580: Alter data. 

1590-1620: Clear chart data. 

1630-1660: Exit to BASIC. 

1670-181Q~ Find percentag s. 


Var~bi:~: -~ 
XC x coord inate of main circle. 
MR radiu of mai n circle. 
XK x coordinate of circl portion of key. 
PX x coord inate for placing percentage. 
XL _x--i;:oordinate for placing data name. 
CL,SL -point on cir le to which ray is drawn. 
NG$ - name of graph. 
CV color: O= vc , 1= no. 
N number ol item . 
XL(N) datum number n. 
X(N) _percentage for datum numi;>er n. 
N$(N) :~4i-ame for datum number n. - _­
YP(N) ·"?Coordinate for n$(n) (percent printed at YP-1). · 

Annual Budget 

Programming Notes 
Pie Chart Maker first com putes the percentage of 
each figure yo u en ter. Then it draws the main 
circle. It con verts percentages to degrees, and 
th en to radia ns. The BASIC tr igonon1etry func ­
tions sine ( · in) and cosine (cos) are used to seg­
ment th e ma in circl e accordin g to the percentage 
computed for the various data items. As each 
portion is drawn, it is filled in on e of th ree ways. 
The PAI T sta tem ent of BASIC is the first 
cho ice. A second cho ice is a series of rays fro m 
th e center of the circle to the edge . Third is arcs 
of decreasing radii. Al l these may be done in 
three co lors. 

Next, th e program print the key at the right 
of the screen. The circle portion are plotted 
using a circle command within a FOR- EXT 
loop, and then are fi ll ed in th e sa me \-Vay as the 
portions of th e main circle they re present. Fi­
nally, th e program prints the percentages and 
labels. 

IBM Pie Chart Maker 

Refer to "COMPUTE!'s Guide For Typing In Programs" 
article before typing this program in . 

GC 20 KEY OFF : ON ERROR GOTO 1110 

H 30 XC=99:MR =80 :XK=205:PX=29:XL=30 

EO 40 FOR X=l TO 9:READ A: Y PCXJ=A :N EXT 

.. 2?. 78X 
R & D 

25 -. 0.lX . 
P:r'o due t' n 

.18.06X 
Wages 

.··'j''l' '"1l'' j". 
·:r,, '•I ,·..•" .15 27•"'..,,,,,, ,,... . ,,. 

Adve:r't' ng 
1.?;.~~.. .13 . 8 8 x 

~·oi'"' Expenses 
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:REM y coord i nate for chart 1 . 0. Fii 5 4 0 I F R > 2 * P I THEN R = 2 * P I 

IA 50 DATA 3,6,8,11,13,16,18 , 21,23 KP 550 CIRCLE CXC,99>,CR,SP,RO,R 

CA 60 FOR X=l TO 9:READ Y : CCX)=Y:NEXT: CB 5 6 0 NE X T CR 

REM color and type of f i ller GI 570 IF SP<3 THEN LINE CXC,99)-(Cl.S 

CE 7 0 DAT A 1 , 5 , 9 , 4 , 8 , 3 , 7 , 2 , 6 lJ,CCCS+l) 

PP 8 0 P I =3 . 1 4 1 5 9 3 HG 5 8 0 R0 = R : N E X T X : C I R C L E C X C , 9 9 ) , MR , 3 

PO 90 GOTO 960 :CIRCLE CXC , 99) ,MR+l ,3 

FG 100 CLS : PRINT TABC34J " Create chart" DH 5 9 0 REM d r aw c i r c I e po r t i on s f o r k e 

PD 110 PRINT : PRINT y 

OJ 120 INPUT"Name of chart " ; NGS CD 600 FOR C=20 TO CN-il*20+20 STEP 20 

01 130 NGS=LEFTSCNGS , 26) CH 6 1 0 CK= C C CI 2 0 ) : CK= CK ­ C 3 * I NT CCK I 3 ) ) : 

KK 140 INPUT"Number of entries (2-9)"; IF CK=0 THEN CK=3 

N Dll 6 2 0 C I R C L E ( X K , C J , 1 5 , C K , - P I I 4 , - 3 * P I 

IF 150 IF N>9 OR N=0 THEN 100 I 4 
JO 1 6 0 F 0 R X =1 T 0 N 01 630 NEXT 

llD 1 7 0 P R I N T " N um b e r " X ; : I NP U T X 1 C X J KB 640 FOR Z=l TO N 

Bl 190 PR I NT"Name "X ;:INPUT NSCXJ HI 650 CM=CCZ):IF CM<4 THEN GN=l : GOTO 

DB 2 00 IF N S CX J ="" THEN NSCX> = NS CX-1) 680 

GA 2 1 0 NEXT X OH 660 IF CM>6 THEN GN=3:GOTO 680 

U 220 INPUT"Are you using a color mon CG 6 7 0 GN =2 

itor C0=Y, 1 =N)";YS OP 680 GN GN GOSUB 720,760,B40:REM CHO 

JN 230 CV=VALCYS) OSE FILLER FOR PORTION 

HE 2 4 0 GOSUB 167 0 OE 6 9 0 NEXT 

116 250 RETURN FC 700 GOTO 900 

NC 2 6 0 I F N < > 0 T H EN 2 8 0 1111 7 1 0 REM p a i n t p o r t i o n 

NC 2 7 0 P R I N f : P R I NT " No c h a r t d e f i n e d " : F LK 720 CC=CM-INTCCM/3J*3:1F CC=0 THEN 

OR Z=l TO 2000:NEXT : RETURN CC=3 

IA 280 8=0:C0=0 : R = 0:S1=0 : C1=0 :C0=0:S2= Dll 7 3 0 Y C =1 5 + C2 0 * CZ - 1 J ) 
0:C2=0:CR = 0 : R0=0 : SP = 0 : 0 = 0 CE 740 PAINT CXK,YCJ , CC,CC : GOTO 880 

H( 2 9 0 3 CR E E N 1 , 0 : I F CV = 0 T HE N SC RE E N OJ 750 REM lines from center 

1. 1 LC 760 CC=CM-INTCCM/3l*3:1F CC=0 THEN 

EL 
AF 

300 LINE CXC , 99)-CXC+MR,99),1 

310 CS=0:FOR X = l TO N : CS=CS+l:CO=CC BP 

CC=3 

7 7 0 Y C =2 0 + C 2 0 * C Z- 1 ) J 

BA 

CS) 

3 2 0 D=3 . 6 * X C X ) + D : R =D* ( P I I 1 8 0) : S =S I N 
NP 

Hll 

780 FOR RC=Pl/4 TO 3 * Pl/4 STEP . 3 

7 9 0 C !3 =C0 S CR C ) * 1 5 + X K 
CR) : C =COSC R ) : REM f i nd point on EH 800 SC = YC-SINCRCJ*15 * 5/6 

circle 118 8 1 0 L I NE C X K , Y C J - CCS , SC ) , CC 

IH 330 S1=-CC5/6) * MR*SJ+99:Cl=CMR*C)+X Il l 820 NEXT:GOTO 880 

c ID 830 REM arcs 

NII 3 4 0 C I R C L E C X C , 9 9 ) , MR , C 0 LP 840 CC=CM-INTCCM/3J*3 : 1F CC=0 THEN 

IJ 350 LINE CXC,99J-CC1,S1J,CO : REM dra 

w I i n e. . t o p o i n t 811 
CC=3 

8 5 0 y c =2 0 + ( 2 0 * ( z - 1 ) ) 

Bii 3 6 0 I F C 0 > 3 T H E N 4 3 0 OP 860 FOR CR=12 TO 2 STEP -3 

GD 3 7 0 REM p a i n t a r e a DB 870 CIRCLE CXK,YCJ,CR,CC,Pl/4,3*PI/ 

JG 380 Rl=CR-ROJ/ 2 +RO : C 2= COSCR1J*MR+XC 4 : NEXT 

: S2 =- CS I NCR1J*MR * 5/6)+99 EO 880 YP=YPCZ) : LOCATE YP , XL : PRINT LEF 

Jf 390 C 2= C2 ­ SGNCC2- X CJ : S2=S2 - SGNCS2-9 TSCNSCZJ, 10) :RETURN 
9 ) BN 890 REM pr i nt pe r centages 

GC 4 0 0 PA I NT C C 2 , S 2 J , C 0 , C 0 Kii 900 FOR Z=l TO N 

KH 4 1 0 C N = C C CS + 1 ) : L I NE C X C , 9 9 ) - C C 1 , S 1 ) Dll 910 YP=YPCZJ : LOCATE YP ­ 1. P X 

,CN GA 9 2 0 PR I NT US I NG" 1t # # . # # " ; X C Z J : L 0 CATE 

ID 420 GOTO 580 YP-1, PX+6: PR I NT "%": NEXT 

CH 4 3 0 I F CO> 6 THEN 5 2 0 HB 930 GO=C27-LENCNGS))/2:LOCATE 2,GO : 

PE 440 REM lines from center PRINT NGS:REM pr i nt name of gra 
CK 450 CL=C0-3:FOR A=RO TOR STEP . 08 ph 
GD 460 C3=CCOSCA> * MRJ+XC : S3=-C SI NCAJ*M NII 940 If: INKEYS<>" " THEN 940 

R*C5/6)) + 99 NN !J 5 0 R [ T URN 
86 4 7 0 L I NE C X C , 9 9 ) - ( C 3 , S 3 ) , CL HF 9 ti 0 ~ CREE N 0 , 0 : WI LJ fH 8 0 : CL S : PR I NT T 

JK 480 NEXT A ABC29J"IBM Pie Chart Maker" 
EB 490 IF CL < 3 THEN LINE CXC,99J-CC3,S BJ 980 PRINT:PRINT 

3J,CCCS+1) PP 990 PRINT TABC29),"1-Create a p i e ch 

IA 500 GOTO 580 a r t " 
Ill 510 REM arcs DG 1 0 0 0 PR I NT TAB C 2 9 ) "2 - Save cur r en t c 

llG 5 2 0 S P =C0 - 6 ha r t " 
Cll 5 3 0 F 0 R C R = MR T 0 1 S T E P - 7 JC 1 0 1 0 PR I NT TAB C2 9 ) " 3 - Lo ad ch a r t " 
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LA 1020 PRINT TABC29J"4-A l ter current MO 1 3 7 0 PR I NT : PR I NT " 0 t h e r f u n c t i o n 

chart" s include: saving or loading 

£8 1030 PRINT TAB C2 9J"5-Clear current a chart. altering data, cleari 

data" ng data, printing to screen, o 

lli 1040 PRINT TAB C29J"6 -P ri nt chart on r e x i t i n g t he p r o gr am_ " 

screen" MK 1 3 8 0 P R I N T : P R I N T " T o p e r f o r m o n 
KC 1050 PRINT TABC29J"7-Help" e of the above functions, pres 

118 1 0 6 0 PR I NT T AB C 2 9 l " 8 - E x i t P i e C h a r t s the space bar while your cha 

Maker" rt 1s on the screen . This wil 

ID 1 0 7 0 PR I NT : PR I NT : PR I NT " En t e r f u n c t i I take you to the menu . Then 

on number :"; press the number of the f unc 

LM 1080 F=VALC INKEYSJ: IF F< 1 OR F>8 TH tion you wish to execute ." 

EN 1080 Cfll 1 4 0 0 PR I NT : PR I NT" Wh i I e you r ch a 
PO 109 0 ON F GOS UB 100 , 1 160 , 1 2 7 0, 1 4 4 0 , rt is on the screen. hold down 

1590. 260. 1350. 1630 SHIFT and press PrtSc to send 

HI 1100 GOTO 960 the c hart to the pr i nter Cpr 

lC 1110 IF ERL=1300 THEN RESUME 1270 ess Fn-P o n th e PC1rJ . 
Jll 1120 IF ERL=140 THEN PRINT CHRSC30l GJ 1410 L OCATE 2 3,25:PRINT"CPress spac 

:RESUME 140 e bar to continue)" 
(A 1130 IF ERL=170 THEN PRINT CHRSC30J MP I 4 2 0 I F I N KEYS < > " " THEN 1 4 2 0 

: RESUME 170 JM I 4 3 0 RE T URN 
U 1140 IF ERL=1470 THEN PRINT CHRSC30 KK 1440 CLS :PR I N T TA BC35 l" Alter data" 

):RESUME 1470 NH I 4 5 0 PR I NT : PR I NT : PR I NT " It 1 = "NG S " 
IA 1150 ON ERROR GOTO 0:ENO (name o f c hartJ" : PRINT"# 2 ="C 
FH 1160 SCREEN 0,0:CLS:PRINT TABC35J"S V; :PRINT"C0=color/1=no color)" 

ave chart" : FOR A0=1 TON 
AB 1 1 7 0 I F N < > 0 THEN 1 2 0 0 UB I 4 6 0 PR I NT " It "A 0 + 2 " = "X 1 C AD l " , "NS C A 0 
U 1180 PRINT"No chart currently def in l : Nf X T 

e d II i'O I ~ 7 0 P R I NT : I NP UT " I n p u t ll t o ch an g e 
rr 1190 FOR X=l TO 1500:NEXT:RETURN (0 t o e x1 tl" ; NC 
FC 1200 PRINT:INPUT"Filename to save c 

hart";NSs 
or 1 4 8 0 I F Nc = 0 THEN 1 5 7 0 : I F Nc ( 1 0 R N 

C> N+3 THEN 1470 
Gii 1 2 1 0 F 0 R Z = 1 T 0 L E N C N S S ) : I F M I 0 S C N S UL 1490 IF NC >2 THEN 1540 

s.Z.1l<>" "THEN NEXT : GOTO 123 

0 
OH 

PO 
1 5 0 0 

1510 

I NP UT "En t e r n e w d a t a " ; N N 1 S 
IF NC=1 T HEN NGS=NNlS 

AH 1 2 2 0 PR I NT " P I e a s e p u t n o s p a c e s i n BL 15 20 IF NC=2 THEN CV=VALCNN1Sl 

~ 

BF 
1230 
1 2 4 0 

fi lename.":GOTO 1200 
OPEN NSS FOR OUTPUT AS #1 
PR I NT # 1 , N : P R I N T # 1 , N S : P R I NT # 

1,CV:PRINT #1,NGS 

ON 
NB 

e1 

I 5 3 0 
1 5 4 0 

1550 

G0 T 0 1 4 4 0 
I NP UT "En t e r new v a I u e C n um b e r • 

namel";NN1S,NN2S 
NN=VALCNN1Sl : X1CNC-2l=NN : NSCNC 

GL 

OJ 
DA 

ON 

1250 

1260 
1 2 7 0 

1 2 8 0 

FOR S=1 TO N:PRINT #1,XlCSl:PR 

INT #1 ,NsCSl :NEXT 

CLOSE #1 :RETURN 
s c RE E N 0 • 0 : c L s : p R I NT T AB ( 3 5 ) II L 

oad chart" 
PR I NT : P R I NT : F I L E S 

06 
01 

KN 
Dl 

1 5 6 0 
1570 

1580 
I 5 9 0 

-2l =NN 2 S 

G0 T0 1 4 4 0 
GOSUB 1670 

RETURN 
SCR EEN 0. 0 : CL S : PR I NT TAB C3 5 l "C 

LA 

6G 
KB 

1290 

1 3 0 0 
1310 

PRINT:PRINT:INPUT"Filename of 

chart";NLS 
0 PEN NL s F 0 R I NP UT AS # 1 
INPUT #1,N : INPUT #1,NS: INPUT # 

Ell 

OE 

1 6 0 0 

1 6 1 0 

lear data" 
PR I NT : PR I NT : I NP UT "A r e you s u r e 
II; s s 
I F S S < > " y " AND S S < > " Y " THEN RE 

1 , CV:INPUT #1,NGS TURN 

NA 1320 FOR L=1 TO N:INPUT #1,X lCL):IN 

PUT #1 ,NSCLJ : NEXT 

GG 
lil 

1 6 2 0 
16 30 

RUN 2 0 
CLS:P RINT TABC35l"E x 1t to BASI 

BO 1 3 3 0 C L 0 S E # 1 : G 0 S U B 1 6 7 0 c·· 
JI 
OP 

1340 
1350 

RETURN 
CLS:PRINT TABC23l;"IBM Pie Cha 

Fl 1640 PRINT : PRINT:INPUT " Are you sure 

" ; s s 
rt Maker Help & Instructions" PA 1650 IF S S <>"y " ANO S S< >" Y " THEN RE 

JP 1360 PRINT:PRINT" This graph ut i TURN 

tity makes pie charts from dat BG 1 6 6 0 S C R t: E N 0 , 0 : W I D T H C 0 : C L S : E N D 

a you provide . From the menu , liK 16/0 REM compute percentag es 

press <1> to create a chart _ Ill 1 6 9 0 SU =0 : F 0 R M = 1 T0 N : S U =S U + X 1 ( M ) : 

Enter the name of chart. num NE X T 

ber of i terns, and theneach dat llf 1 7 0 0 X 1 C Z l =0 : F 0 R Z = 1 1 0 ~ : X ( l l ~ X l ( Z 

a i t em, a Ion g w i th a name to J/SU'*1 00 : NE X T 

dentify it. JC 1730 Rl:: 1URN © 
January 1985 COMPUTE! 155 



Random Access DATA Statements 

For Apple 


By 11ddi11g 1Jiis sh ort rn 11ti11e to your progrn111s, yo11 
c1111 g11 i11 rn11do111 access to 1111_11 piece of i11fo r11111tio11 
stored i11 DATA st11tc111e11ts-11 powerf11l 1111d 11sc'f11/ 
te c/J 11iq11c. It works 011 11 1/ Apple II- se ries co 111p11tcrs 
with eit /1 er DOS 3.3 or ProDOS. 

Any byte in Random Access Mem o ry (RAM) can 
be imm ediately accessed during a read or write 
by specify ing its address . Ra11 do 111 access data fil es 
offe r th e ame type of quick access : You locate 
record s by sp eci fy ing record numbers. Records 
may be ret ri eved in any order. 

Seria l, or seq11e11tinl , access is based on th e 
principle of starting with the firs t record and 
cou nting up to th e o ne you want. Sequential ac­
cess is usuall y s lower than ra nd om access . W h ile 
it takes a pproximately the sa m e arnount of time 
to read a ny record in a n Applesoft random access 
file , the tim e required to read an identical record 
in a sequential fil e increases as the reco rd is 
pli1ced tovvard s the file 's end. Thi s i beca use 
DOS mu st traverse each record in th e fi le to 
count end-of-record 1T1arks until it loca tes the 
record it is searchin g for. 

DATA statements in BASIC provide an in ­
m em ory sequ ential access fil e . You begin by 
reading the firs t DATA tatem ent , and you move 
seque n tiall y through the data li st wit h each 
succe sive READ . 

Until 1 fi gured out the technique described in 
thi s a rti cle, I'd alvvays bee n annoyed at the ri g id ­
ity of DATA sta tem e nts. They're fine if you want 
to access you r data th e same way your DATA 
statemen ts are organized, but th ey are difficult to 
use an y oth er way within the confines of BASIC. 
Some BASICs use th e RESTORE command to re­
set a pointer to the beginning of the data , but 
that's not w h ere you always want to go. A few 
BAS!Cs, such as Atari BASIC, let vou RESTORE 
to a specifi c line numbe r or even a va riabl e, 
p rovi din g much mo re fl exib il ity. But many 
BA S ICs (including App lesoft) lack this feature . 

You can get flexibility by read ing a ll your 
DATA s tate ments into arrays and usi ng an index 
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to grab array e lements. But s toring variables as 
data and as arravs ca n be cos tl v in te rm s o f 
me mo ry. Anoth er approach is to read through 
the data each ti m e until yo u get to th e e len1 ent 
yo u want, us ing code such as this : 
10 RE S7 0 RE 
20 FOR I = l 0 K 
30 RE AD INF O 
40 NEX T I 

After these lines ha ve been executed, th e variable 
INFO is equal to the Nth data element. The major 
di sadvantage of this m ethod is its slown ess. 

Flexible Data 
Fortunate ly, the re are a coupl e of zero- page 
pointers that le t us m an ipulate the READ opera­
tion . The two shor t programs included h ere illus­
trate h ovv to pull va ri a bl es direct ly out of DATA 
tatem ents as if thev were in random access fil es. 

In th e Appl e, decima l locations 123 and 124 
(hexadecim a l $7B and $7C) store th e line numbe r 
of the la st DATA sta terne nt read . Locations 125 
a nd 126 poin t to th e data 's absolute me mo ry 
locatio n. Th e pointers a re stored in the usual 
Apple fa hion; that is, the first m emory location 
is the low byte (lower two hexadecima l digits) 
and th e second mem ory location is th e hi gh byte 
(upper two h exad ecim a l dig its). To tran late the 
informatio n in the pointe rs into a line number 
th a t m akes some se nse, use this formula : 
LN = ?EEK ( l 2 3) + PEE K(l 24) * 25 6 

It m ay ee m strange that the uppe r tvvo digits are 
both multipli ed by 256 wh en you con vert to 
d ecima l. After all , wh il e o ne of th e dig its is the 
256 digit, the other is the 4096 digit (just as th e 
third and fo ur th digits in a decimal number 
represen t hu nd reds and thousands). But s ince 
App lesoft mul tiplie a byte 's upper digit by 16 
vvhen you PEE K, and sin ce 4096 = 16*256, you 
don 't ha ve to convert each digit separate ly. · 

Back to the pointers. Unfortunate ly, you 
ca n ' t u e the line number pointer to d o anythin g . 
It's ju ta tag-along to the me mory po in te r: To 
move fro m one data location to another, that 's 
the pointer you 'll need to adjust . There are a 
couple of ways to go a bout it . 



Random Languages 
Program 1 prin ts a mem o ry loca ti o n ta ble of a ll Line Position Location Variable 
the stu ff in vour DATA statem en ts. Lines 60000 No. 
a nd 600 10 prin t th e table's h eadi ng. Lin e 600 15 10 1 2058 2068 
stops the progra m afte r the las t o f the DATA 10 2 2063 2096 
tatem e nts are read; line 60020 reads the DATA 10 3 2068 2124 

o ne va ri able at a ti m e. Line 60030 ca lcul ates th e 20 1 2081 ENGLISH 
po inter loca tion just afte r a RE AD and line 60040 20 2 2089 SPANISH 
calcul ates th e curren t line number. Line 60050 20 3 2096 FRENCH 
check to see if the current line num ber is th e 30 1 2108 INGLES 
sa m e o ne wh ich was ju st read- if it isn ' t, th e po­ 30 2 2116 ESPANO L 
sitio n index (I = a va ria bl e's pos itio n with in a 30 3 2124 FRANCES 
DATA statem ent) is in itia lized. Lin e 60060 p rin ts 40 1 2137 ANGLAIS 
th e ta bl e, o ne row a t a time . just tack these lin es 40 2 2146 ESPAGNO L 
o n to yo ur p rogra m , an yw h ere afte r th e last 40 3 2155 FRANCAIS 
DATA statem e n t. If vou use the li n e num be rs 

Generated By Combining Program 1 and Program 2fro n1 P rogra m 1 (60000-60090), th en RU 60000 
to ge t your tabl e. 

Program 2 is a w himsica l little program th at 
shows o ne way to use the in fo rm ation fro m 
Program 1. Line 70 to 100 read a nd prin t a li s t Program 1: Random Access DATA­o f three 	langu ages in Engli sh . Line 50 reads 

Table Generator some m emo ry locatio ns in to the a rray ML. These 
m ern orv locat io n s were ob ta ined from Ta ble 1. 60000 	 PRINT MLINE •" SPCC 3)MPOSITIONM
Pick \·vl1ic h la ng uage you wa n t the list printed in SPCC 3l"LOCATION" SPCC 3)"VARIABL 
next. Line 115 sets the var iabl LO C to the m em ­ E 

o ry locat ion o f th e ap p ropria te DATA statem en t. 60010 	 FOR I = 1 TO 40 : PRINT " -" 1: NEXT 
PRINTLi nes 120 and 130 brea k th e m emorv loca tio n 

60015 	 ONERR GOTO 60090
into hi g h an d low bytes, th en lin es l40 an d 150 60020 READ AS 
reset the po in te r o th e Ji t vv ill be read from the 60030 LOC = PEEK C125) + PEEK C126) • 
co rrec t D/\TA statem en t. 256 

60040 NL = PE EK C123) + PEEK C124l •o matter h ow manv tin1 es vou c\·cle 
256th rou g h th e p rogram, yoi.1' 11 a lwa.ys ge-t the list 60050 	 IF NL < > LN THEN I = 1: LN = NL 

p rin ted in th e la ngu age you wa n t, and you 'll 
n ver get a n END OF DATA message. 60060 PRINT NL SPCC 10 - LEN C STRS C 

Th e ta bl e i w hat Progra m 1 does w hen at­ LN)))I SPCC 10 - LEN C STRS Cllll 
LOC SPCC 11 - LEN C STRS CLOC l llAtached to Prog ra m 2. Since th e loca ti o ns a re cal ­

cul a ted afte r a READ, to locate a variabl e use th e 60070 •I = I + 1 
va lue fro.m th e immediately preced ing va ri a b le. 60080 GOTO 60020 

An a lte rn a te m ethod is to add or sub tract th 60090 ENO 
diff re nce between the po inter's curre n t va lue 
and n ew va lue it m ust have in order to po in t to a 
variabl e. Try these ch a nges in Program 2: Program 2: Random Access DATA­
10 DATA ENGLISH ,- 32 , SPANISH , 0 , FRENCH , 38 Demonstration 
20 DATA INGLF:S , -7 5 , ES Pi\NOL , -3 8 , FR/\NCES , 0 
30 D/\TA ,\NGLAT S , -1J4 , ES P.l\G'.'J OL , - 82 , FRANCA IS , - 39 10 DATA 2068,2096 , 2124 
40 REM 2 0 DATA ENGLISH,SPANISH,FRENCH 
50 RE:-1 30 DATA INGLES,ESPANOL , FRANCES 
80 READ 	 A$(1} , ML(I) 40 DATA ANGLAIS,ESPAGNOL,FRANCAIS
115 LOC 	 = ML(W) + PEE K (125) + PEEK (126) * 256 50 READ MLC1l,MLC2),MLC3) 

Li ne 80 now read s not o nl y th e var iable, bu t 60 HOME 
70 FOR I = 1 TO 3a lso a num ber that is added to the po inter in line 
80 READ ASC I)

115. Th e adva n tage here is th at we ' re re ly ing o n 90 PRIN T I SPCC JlASCI): PR INT 
th e separation bet\\·een va riables, ra th er tha n 100 NEXT 
th eir act ual m em o ry loca tio ns. 	 110 INPUT "WHICH ONE? M1 W 

11 5 LOC = MLCW)Insert th e three DATA tateme n ts in to the 
120 HB 	 = IN T CLOC I 256)program anyw he re you w ish. As long as yo u 130 LB 	 = LOC - HB • 256 

d o n 't change th e re lat ive pos itio n o f an y data, 140 POKE 125,LB 
you ca n edit the program w ithout affecting h ow 150 POKE 126,HB 
th e da ta is h and led . 160 GO TO 60 © 
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MACHINE LANGUAGE 

Jim trerf1e ld . /l, socio "e Ed itor 

Multiplication 

Part 1 


Many microprocessors don 't have a multiplica­
tion instruction, includi ng the 6502. But to do 
math, to efficiently handle tabl es, or even to in­
put a multidigit number, a program must be 
frui tful, and mu ltiply. 

Classic Simplicity 
The easiest way to perform multiplica tion is re­
peated additi on. This is much too simpl e, and we 
tend to avoid it. Yet for very small nun1bers it 
can be reasonably efficient. If you have a sma ll 
number in X and wish to mul ti ply the contents o f 
address $0390 by X, placing the resul ts in to ad­
dresses $0391 (high) and $0392 (lm·v), you migh t 
code: 

LOA #$00 
STA $03 91 

LOOP CPX #$00 
BEQ EXIT 
DEX 
CLC 
ADC $03 9 0 
BCC LOOP 
INC $03 91 
BCS LOOP 

; complete the job here 
EXIT STA $03 92 

It's very simple. If the resu lt is know n to fit 
into a single byte, the coding can be shortened 
even more. If X con ta ins a high value, however, 
this kind o f program becom es ti me-consum ing. 

To examine the classic method of multiplica­
tion, we should try an example in decimal nota ­
tion to see how it works: 

x 
2 
1 

4 
2 

6 
3 

2 
4 
4 

7 
9 
6 

3 
2 

8 

3 0 2 5 8 

The steps are: multiplying (by each digit), 
shi ft ing over to a new column, and addition. Ex­
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actly the same steps will be used in binary, but 
th ey become simpler. Multiplication will be ei ­
ther times 0 or times 1 (giving zero or the orig­
inal multipli cand). Shifting a column changes to 
s hifting a bit; this could be a left or right rotation 
depending on wh ich way we're going. And addi­
tion can be performed by the ADC command as 
we generate the various intermediate products . 
Let's look a t some simple binary multiplication . 

Multiplying Bits 
1 1 	 0 1 0 

1 0 1 

(a) 1 1 0 1 0 
(b) 0 0 0 0 0 
(c) 1 1 O 1 0 

1 0 0 0 0 0 1 0 

The deci mal equivalent of this multiplication 
is 26 X 5 equals 130; but it 's more interesting to 
see th e binary workings. The intermediate values 
that we add (lines a and c) correspond to the 
original multiplicand, appropriately shifted. 
There's a zero in there too (line b), but a mul­
tipli cation program wouldn't go to the trouble of 
adding zero. Instead, it would skip the addition. 

It doesn't matter in principle if we shift the 
mul tip licand left or ri ght; we'll end up with th e 
sa me result. In practice, we usuall y employ a 
trick. We don't shift the multiplicand at all; in­
stead, we shift the product as it is generated. 
Thus, we would work the above example back­
wards: We would sta rt with line (c) and put the 
va lue 11010 into the product area . Backing up to 
line (b), we'd shift the product left (giving 
110100). The appropriate multiplier bit would be 
zero, so we'd skip the addition. Back up to line 
(a), shi ft ing th e product agai n (and getting 
1101000). Now we spot a 1 bit at the right of the 
multiplier, so we add the multiplicand once 
again; 1101000 plus 11010 gives 10000010, our 
answer. 



We'll talk more about the general multiplica­
tion procedure next time. By extracting the same 
logic for specific numbers, we can generate very 
fast multiplication algorithms. 

For example, often you'll need to multiply a 
number by ten decimal. If a program receives 
decimal values typed in by the user, each digit 
will be added to the previous value times ten. 
Example: If the user has typed in 23 and now 
types 4, the 23 must be multiplied by ten to give 
230; then we add the 4 to get 234. 

A Shifty Solution 
Let's examine the binary representation for ten 
decimal: 1010. If we keep in mind the procedure 
described above, we can do the job easil y. Start 
with the high bit (1, of course). Starting with a 
product of zero, add in the value to be multiplied 
by ten. (For the sake of example, let's say that it 
is 23 .) Shift it left; since the next bit is a zero, we 
won't add. Shift it left again (by this time the 23 
has achieved a value of 92); the next bit of the 
multiplier is a 1, so we add the original value of 
23 (giving 115). Shift left again; the final bit is 
zero, so no addition. Result: 230. 

You might like to try your hand at working 
through the logic of multiplying by 60-binary 
111100. It ends up as add (or load); shift-add; 
shift-add; shift-add; shift; shift. 

Shifts become " long shifts" when applied to 
numbers over one byte long. ASL becomes ASL­
ROL for two bytes, or ASL-ROL-ROL for three 
bytes . Depending on the programmer's knowl­
edge of the values, it may be necessary to check 
for overflow-the result may be too big to fit the 
space provided. 

Let's write a simple routine for a Com­
modore machine to input a two-digit decimal 
number. We'll need to multiply the first digit by 
ten. 

print question mark 
LOA #$3F 
JSR $FFD2 

; get first digit 
DIG! JSR $FFE4 

reject . illegal keys 
C.:MP #$30 
BCC DIGl 
CMP #$3A 
BCS DIG1 

echo and convert to binary 
JSR $FFD2 
AllJD #$0F 

store in wor k area; multiply by ten 
STA $0380 
ASL A 
ASL A 
ADC $0380 
ASL A 

Note that we don't need to check for over­
flow or clear the carry flag before addition . We 

know the digit is less than ten; we know that the 
shifts will produce values well within one byte's 
range, and that the carry will be cleared by the 
shifts. 

; store results; get next digit 
STA $0380 

DIG2 JSR $FFE4 
reject illegal keys 

CMF' #$3!!1 

BCC OIG2 

CMF' #$3A 

BCS 01G2 

echo and convert to binary 

,JSR $FFD2 

AND #$QIF 


add prev ious digit 

CLC 

ADC $0381!1 

The two-digit number is now a binary value 
in the A register. The program will probably con­
tinue by storing it somewhere. There's no 
ambiguity on size: The result fits within one 
byte, since it can't be over 99. 

Nexr month we'll talk about general mul­
tiplication: any number by any other number.© 
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TELECOMPUTING TODAY 

Ario R. Levi ton 

Smokey & The Modem-Part 8086 


I live in the greater Detroit area, a hotbed of 
muscle cars and micros. In this town it's hard to 
miss the fact that America's involvement with 
microcomputers shares a lot of overtones with its 
longstanding love affair with the automobile. 

The image of T-shirted car enthusiasts 
discussing the displacement and horsepower of 
their chariot engines while Bruce Springsteen 
tunes play in the background comes readily to 
mind when you hear the name Motown. But in 
this and other towns, you're just as likely to find 
corporate and casual computer users congregat­
ing and speaking in reverent tones about the 
capacity of their hard disks and the cycle times 
of their central processing units . 

Motor ca rs and micros. Both encourage a fas­
cination with speed and pov. er. And while General 
Motors, Ford, Chrysler, and American Motors are 
still fighting a pitched battle against foreign 
manufacturers for the hearts and minds of the 
car-buying public, IBM , Apple, Commodore, 
Tandy, and Atari are girding themselves for an 
expected onslaugh t of Japanese MSX-standard 
computers. 

The marketi ng type who coined the term 
" power user" to describe personal computer 
owners who can't ge t enough memory or a fast 
enough CPU had a firm grip on the ego-related 
real ities of the micro market. Reminding an avid 
power user that faster processors, massive mass 
storage, and megabyte memories don't necessar­
il y le t you write text or enter spreadsheet data 
twice as fast is about as fruitful as discussing the 
55 mph speed limit with the owner of a 1967 
Plymouth Road Runner running a Hemi -Head 
engine . 

Souped-Up Modems 
All this discussion of speed has a point. I've re­
ce ived a number of inquiries from readers about 
what kind of modem they should purchase. In 
particular, there seems to be a lot of interest in 
the new high-speed 2400 bits per second (bps) 
modems appearing on the scene. 
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The major factor which determines the price 
of a modem is the maximum speed at which it 
can send and receive data over the phone lines. 
A low-speed modem's top rate is 300 bps, 
equivalent to about 30 characters per second. 
These modems range in price from $50 to $280, 
depending on what other features are included . 
They 're often referred to as Bell 103-compatible 
(Bell 103 is a phone company standard) . 

Bell 212-compatible modems can handle data 
transmissions at both 300 and 1200 bps. They 
used to cost $500 to $700, but recent develop­
ments in chip technology have allowed several 
manufacturers-notably Anchor Automation and 
Qubie Corporation- to break the $300 price bar­
ri er with full -featured 300/ 1200 bps modems. In ­
dustry projections indicate that by 1986, these 
medium-speed modems will dominate the con­
sumer market and typically list for under $200 . 

The new kids on the block are the 2400 bps 
modems. Although they are twice as fast as 1200 
bps units and operate on standard voice-grade 
phone lines, they also command a premium price 
($800 to $1 ,500). Sometimes these 2400 bps 
modems are referred to as CC/TT (Consultative 
Co111111ittee 0 11 !11tematio11al Telephony and Teleg­
raphy) V.22 units-by those who own the Tele­
communications Edition of Trivial Pursuit. Some 
2400 bps units are also capable of 1200 and 300 
bps transmission . 

The terms high, 111 edi11111, and low speed refer 
to transmissions over regular (voice-grade) tele­
phone lines, the kind you have in your home. 
True high-speed transmissions aren 't practical on 
these lines. Instead, specially prepared co 11­
ditio11 ed lines are required by businesses which 
tra nsmit data at rates from 9600 to 57,600 bps. 
Both the conditioned lines and the high-speed 
modems are expensive and are limited to point­
to- point transmiss ions. The line is permanently 
install ed between two locations and cannot be 
used to access the regular tel ephone network . Of 
course, conditioned lines are out of the question 
for most of us. 



Judging A Modem By Its Baud 
You'll often see the term baud when reading 
about transmission speeds. Modems will be ad­
vertised as " 1200 baud" or "2400 baud." But 
strictl y speaking, this is an improper use ofter­
minology. Baud (named after Georges Baudot, a 
telecommunications pioneer) is used to describe 
the divi sion of each second into tiny, discrete 
pieces (also called sig11al modulation) by a 
modem 's electronic circuitry. 

A 300 bps modem's signal is indeed modu­
lated at 300 baud . Since each tiny division holds 
one bit of data, the effective transmission rate is 
calcu lated as 300 baud per second times one bit 
per baud, or 300 bits per second (bps). 

Things take a different turn with 1200 bps 
modems. You might expect each second to be di­
vided into 1200 pieces. This is not the case. A 
1200 bps modem actually divides each second 
into 600 pieces. Using a technique called four­
level phase shift keying (psk for short), each 
piece can represent a string of two bits. 

This isn ' t as complicated as it may seem. All 
it means is that by using a method that plays 
with the phase characteristics of the modem's 
signal, each baud can be in one of four binary 
phases, namely: 

00 or 01 or 10 or 11 

Th ere you have it. Each baud can be in one 
of fo ur phases, with each representing exactly 
two bits . Multiply 600 baud per second times 
two bits per baud and voilii! You get 1200 bits of 
information per second (1200 bps). 

Even More Bits Per Baud 
Knowing this, it may come as no surprise to 
learn that 2400 bps modems also use a modula­
tion ra te of 600 baud. What is different is the 
method of phase shift keying . A 2400 bps 
modem uses a method that yields 16-level phase 
shift keying, so each piece or baud can represent 
a string of four bits: 

0000 0001 0010 0011 

0100 0101 0110 0111 

1000 1001 1010 1011 

1100 1101 1110 1111 


So with a 2400 bps modem, each baud can 
be in one of 16 phases, with each representing 
exactly four bits. Multiply 600 baud per second 
times four bits per baud and we get (drurnroll, 
please ...) 2400 bits of information per second. 

That's why you should avoid terms like 1200 
baud and 2400 baud when describing modems. 
Both are actually 600 baud units which use 
clever schemes to pack more than one bit per 
baud. Use bits per second (bps) instead. 

This information can really come in hand y 
for small talk at user group parties; it's a lot more 

impressive to computer hobbyists than crushing 
a dozen aluminum beverage cans into your 
forehead . 

Do You Need The Speed? 
Under most transmission schemes in use today, it 
actually takes ten bits to send one character of 
data. Therefore, the approximate character trans­
mission speeds of 300, 1200, and 2400 bps 
modems under optimal conditions are 30, 120, 
and 240 characters per second, respectively. 

Is the extra cost of a medium- or high-speed 
modem a worthwhile investment for you? That 
depends on your telecomputing style. 

Do you plan to make heavy use of commer­
cial information services such as CompuServe, 
The Source, Delphi, or Dow Jones News/ 
Retrieva l? Since none of the commercial services 
offers 2400 bps service yet, spending big bucks 
on a 2400 bps modem is not a good bet . Why 
don't they offer 2400 bps service? Because there • 
has to be a 2400 bps modem on both ends of the 
connection-yours and theirs. Since very few 
people own 2400 bps modems right now, infor­
mation services wouldn't get much return on 
their investment in 2400 bps equipment while 
the price of the new technology is relatively 
high. 

Besides, medium-speed 1200 bps units offer 
a very good price/performance va lue . However, 
you must balance the shorter connect times made 
possible by faster modems against any sur ­
charges imposed on the higher transmission 
rates. 

Here 's a quick example. Suppose Steven J. is 
a frequ ent user of the Just Folks Information Ser­
vice. Steve calls only during the evening (re ­
ferred to as non-prime time by the commercial 
information services) and spends about five 
hours a month on Just Folks with his 300 bps 
modem. Assume that Just Folks' hourl y charges 
are $7.75/hour for 300 bps, non-prime time ac­
cess; pl us a $3 / hour surcharge for 1200 bps, 
non-prime time access . Steve's yearly cost for 
accessing Just Folks at 300 bps is: 

$7.75/hour • 5 hours/month • 12 months/year = 


$465 


If Steve upgraded to a 1200 bps modem, 
he'd reduce his yearly cost to: 

$10.75/hour * 1.25 hours/mon_th • 12 months/year = 
$161.25 

The money Steve saves in a year would pay 
for a brand-new 1200 bps modem! 

The Point Of Diminishing Returns 
Admittedly, this is an ideal case. It assumes that 
armed with a 1200 bps modem, Steve will stay 
on-line only one quarter of the time that he 
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would with his 300 bps unit. Depending on ex­
actly what he 's doing, the reduction may not be 
so dramatic, but under this rate structure a 1200 
bps modem looks extremely attractive. 

Now let's suppose that Just Folks decides to 
bite the bullet and support 2400 bps. Assume 
that to recoup its investmen·t in the new equip­
men t, the service tacks on an $8/hour surcharge 
for non-prime time 2400 bps access. Steven J. 's 
yearly bill would be: 

$15.75/hour * .625 hours/month * 12 months = 
$118.13 

Although upgrading from 300 to 1200 bps 
saved Steven about $300, the difference between 
1200 and 2400 bps is only a little over $40 for 
the yea r! The key in this example is the addi­
tional surcharge for 2400 bps. 

You can use this method to estimate your 
operating costs for accessing information services, 
computer-based bulletin board systems, or school 
computers. Just plug in the appropriate numbers 
for yo ur intended use. 

Hurry Up And Wait 
The cost effectiveness of a medium- or high­
speed modem also depends on how quickly the 
remote system responds to commands typed in 
from your computer. When the remote system is 
heavil y loaded with users, slow response times 
are very common. In fact , if the system is very 
busy, a 1200 bps user can wait just as long as a 
300 bps user for requests to be processed, and 
data may be transmitted to you in spurts rather 
than a continuous stream, lowering the effective 
transmission rate . 

I've been logged onto some information ser­
vices during the evening (8:00 p.m. to midnight 
Eastern Standard Time) at 1200 bps and have 
clocked effective transfer rates below 300 bps. In 
these cases, there's no advantage to 1200 bps-it 
actually costs more than usi ng a low-speed unit 
for the same amount of data . A 2400 bps modem 
would be even more expensive overkill. 

If you're a night owl, you ' ll find the best 
effective transmission speeds on the commercial 
services between 1:00 a.m. and 7:00 a.m. EST. 

Response time is usually no problem on Bul­
letin Board Systems (BBSs). Since you are typi ­
call y the only person using a BBS at any one 
time, the remote system can devote its full atten­
tion to you alone, so your transmission rate is 
preserved. 

The Future Of 2400 Bps 
Does the lack of support for 2400 bps bode ill for 
the accepta nce of the new high-speed modems? 
While it certainly doesn ' t help matters, there is 
some hope for life in the fast lane. 
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Many 2400 bps modem manufacturers see 
the thousands of popular BBS systems run by 
hobbyists as the key. Since a BBS needs only one 
modem, the investment is more manageable by 
the individual or club operating the system. 

Several of these manufacturers are reported 
to be working with the system operators of a 
number of popular bulletin boards to start a seed 
program for 2400 bps moderns. By special 
arrangement, 2400 bps moderns will be made 
available to selected system operators at prices 
very close to that of 1200 bps modems. 

Industry-wide support of such a project 
would be welcome indeed. If significant numbers 
of bulletin boards support 2400 bps, it will pro­
vide a real incentive for everyone else to acquir~ 
high -speed modems. Since BBSs typically do not 
charge for connect time, it would cost users noth­
ing extra to access them at 2400 bps. The only 
charges are for long-distance phone calls, and 
those charges are based only on the duration of 
the call. The additional cost of a 2400 bps 
modem can be recovered fairly quickly. 

As the numbers of 2400 bps users grow, one 
of the major commercial information services will 
move to offer 2400 bps service and its compet­
itors will quickly follow. The greater the per­
ceived size of the 2400 bps market, the lower the 
extra 2400 bps surcharges will be. 

Taking The Plunge 
So we come to where the rubber meets the road . 
Should you spend the extra dollars today on a 
2400 bps modem? 

The economic case is weak at best. The 
short-term potential sav ings are low, considering 
the limited support of 2400 bps at this time. 

On the other hand, computing, like cars, is a 
personal experience for many people. Critics can 
drone on and on for years about why it's in­
appropriate for humans to relate to machines . 
But it doesn ' t change the fact that driving down 
the road in a convertible with the wind in your 
hair and finding the last bug in a program are 
both kicks. Using a 2400 bps modem on good 
old regular phone lines is a lot like driving a 
Shelby AC Cobra with a 289 cubic-inch V-8. 
There may not be many places you can run flat 
out, but it can be a heck of a lot of fun when you 
do . 

Two advantages of a 2400 bps modern over 
a Shelby Cobra: It costs about $60,000 less and 
you ' ll never get a speeding ticket. 

BCNU. 

Arla11 R. Levita11 
Tire Source: TCT987 
CompllServe: 70675,463 
Delplri: ARLANL 



COMPUTE!'s Guide 

To Typing~··1t1 Programs 


Before typing in any program, you shouldfagtil- . 
:1t,--:1alj.ze_yourself with your computer. Learp h_owJ~ ~~ 
· use the keyboard to type in and correct BASIC · 

programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your disk drive or cassette unit. Computers are 
-precise-take special care to type the program< :< "" 

exactly as listed, including any necessary - ­
punctuation and symbols. To help you with this 
task, we have implemented a special listing <SET TAB> ESC SHIFT TAB 

CBELL> ESC CTRL 2convention as well as a program to help check ­ <ESC> ESC ESC 
your typing-the "Automatic Proofreader:" . 
Please read the following notes before typing in Commodore PET/CBM/VIC/64 

When Youany programs from COMPUTE!. They can save you 
Read: Press: See: a lot of time and trouble. 
I CLR] I SHIFT 11CLRIHOME IIii 

Since programs can contain some. hard-to- ~ IcUliHoME 111_{HOME) 

read (and hard-to-type) special characters, we 1 1 ~ """' 
have developed a listing system that spells out in UP ~ It c RsR j ILI 
abbreviated form the function of these control I DOWN l !t c RsR • I[iJ 
characters. You will find these special characters I LEFT I IsH1FT I F c RsR • 111 
within curly braces. For example, {CLEAR} or _ - !RIGHT) ~cRSR~ g 
{CLR} instructs you to insert the symbo1 which 
clears the screen on the Atari or Commodore ma­
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 

·_{A}, hold down the CONTROL key and press fl... 
Commodore machines have a special controlkey° 
labeled with the Commodore logo. Graphics 
characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 

.g!apftics character can be listed as [<A>]. In this 
case, hold down the Commodore logo key as 
you type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT-S) would be listed 
as S. 

If a number precedes a symbol, such as {5 
RIGHT}, {6 S}, or [<8 Q>], you would enter five 
cursor rights;six shifted S's, or eight Com­
modore-Q's. On the Atari, inverse characters 
.(printed in white on black) should be entered_ 
with the Atari logo key. Since spacing is some­
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE} .~ 
There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 
Atari special characters: 

Atari 400/800/XL 
-~·an . y~ see- Type 

CCLEAR> ESC SHIFT < 

CUP> ESC CTRL ­
<DOWN> ESC CTRL • 

CLEFT> ESC CTRL + 

CRI0HT> ESC CTRL S 

·cBACK SJ ESC DELETE 
rnELETE> ESC CTRL DELETE 
·uNSERT> ESC CTRL INSERT 
CDEL LINE> ESC SHIFT DELETE 
<INS LINEJ ESC SHIFT INSERT 
<TAB> ESC TAB 
CCLR TAB> ESC CTRL TAB 

£RVs 1 I cm I~ 119 
l o FFI ~ r-;;-J · ­~ L'.'._J 

l BLK I I CTRL l [2J • . 
_lwHTI I crRL ICJ [I 
- !RED) ~~ f.1 

lcnsJ ~~ ... 
[PURI . I mL ICC] 	 .:iam 

:al 

s... -. ~·~ ;{~~ 

~ Cl••r Sere~ 


't Cursor Up 

Cursor Down 


+'" 	 Cursor Left 
+ 	 Cursor Right 


B•cksp•c•
•
tJ 
ll 
D 
D 

m• 
Cl 
~ 
Ifs 

When You 
Read: 

O.l•te char.acter 
Insert character 
Del•te line 
Insert line 
TAB key 
Cle•r t•b 
Set t•b stop 
Ring buzzer 
ESCap,. key 

Press: See: 

__ The Automatic 	Proofreadier 
Also, we have developed a simple, yet effective 
program that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 
64, or Atari, run the Proofreader to activate it, 
then enter NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press­
ing RUN/STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can use SYS 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(1536) to reenable the Atari Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type. It simulates the IBM's BASIC line editor. 

Using The Automatic Proofreader 
Once the Proofreader is active, try typing in a 

line. As soon as you press RETURN, either a 

~number (on the Commodore) or a pair of letters 
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[GRN J ~GJ [I 
( BLU] ~GJll 
( YEL) ~GJ

•
m 

I E'l J [ (! I -
[ E'2 ) 12I I II 
l E'J I 13I I 
[F4) I 14 I I!

•­
(FS) I fS I 
[ E'6) [::=!Q •

•:•
B 

II•[ E'7) l Ir, 
-;.....-: 

{FS) [=icJ 
~ t--1 •t 	 [SHIFT I[]] 

http:1t,--:1alj.ze


(At_ari or IBM) appears. The number or -pair of 
1etters is called a checksum. Try making a change 
in the line, and notice how the check$WU . 

- ~ ""' changes. _s=-~.; - :: 
All you need to do is compare the va1ue pro­

vided by the Proofreader with the checksum 
printed in the program listing in the magazine. In 
Commodore listings, the checksum is a number 

- from 0 to 255. It is set off from the rest~of the 
line with -rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksi.u:~t in_th~ listing. 
u they match, go on to the next lin~. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've type~Un the 
characters in the right order. If chatacters are 
transposed, the checksum will still match -the list­
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How­
ever, the Proofreader does catch the majority of 
typing errors most people make. The; IB.fyfProof­
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. ~: 

~~~ 

Special Proofreader Notes For 
Commodore Cassette Users 
The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 
Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof­
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
~enter these two lines exactly as shown,_p~essing 
RETURN after each one: · 

A$ = "PROOFREADER.T":B$= " {10 SPACES}" 
:FORX = 1T04:A$= A$ + B$:NEXT 

PORX = 886T01018:A$ = A$+ CHR$(PEEK(X)) 
:NEXT:OPEN 1,1,l,A$:CLOSE1 ­

Then press RECORD and PLAY on a b1ank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then pres~ PLAY. 
When READY comes back, enter SYS -886. 

IBM Proofreader Commands 
Since the IBM Proofreader replaces the. ~ompµt­
er's normal BASIC line editor, it has lo".mdude 
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many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com­
mands simulated are l.IS'L LUST, NEW, FILES, 
SAVE, and LOAD. When listing your program, 
press any key (eXcept Ctrl-Break) to stop the list­
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 
mean yes. 

Two new commands ate BASIC and 
CHECK. BASIC exits the Proofreader back to 
IBM BASIC, leaving the Proofreader in memory. 
CHECK works just like UST, but shows the 
checksums along with the listing. After you have 
typed 1n a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 
You can now run the program, but you may want 
to resa ve it to disk. This will shorten it on disk 
and make it load faster, but it can no longer be 
edited with the Proofreader. If you want to con­
vert a program to Proofreader format, save it to 
disk with SAVE "filename",A. 

VIC/64 Proofreader 

100 PRINT" { CLR} PLEASE WAIT ... ": FORI=886T010 
18:READA:CK=CK+A:POKEI,A:NEXT 

110 IF CK<>l7539 THEN PRINT"{DOWN}YOU MADE 
(SPACE}AN ERROR":PRINT"IN DATA STATEMEN 
TS.":END 

120 SYS886:PRINT"(CLR}(2 DOWN}PROOFREADER A 
CTIVATED .":NEW 

886 DATA 173,036,003,201,150,208 
892 DATA 001,096,141,151,003,173 
898 DATA 037,003,141,1?2,003,169 
904 DATA 150,141,036,003,169,003 
910 DATA 141,037,003,169,000,133 
916 DATA 254,096,032,087,241,133 
922 DATA 251,134,252,132,253,008 
928 DATA 201,013,240,017,201,032 
934 DATA 240,005,024,101,254,133 
940 DATA 254,165,251,166,252,164 
946 DATA 253,040,096,169,013,032 
952 DATA 210,255,165,214,141,251 
958 DATA 003,206 ,2 51 ,003 ,1 69 , 000 
964 DATA 133,216,169,019,032,210 
970 DATA 255,169,018,032,210,255 
976 DATA 169,058,032,210,255,166 
982 DATA 254,169,000,133,254,172 
988 DATA 151,003,192,087,208,006 
994 DATA 032,205,189,076,235,003 
1000 DATA 032,205,221,169,032,032 
1006 DATA 210,255,032,210,255,173 
1012 DATA 251,003,i33,214,076,173 
1018 DA1'A 003 ­

Atari Proofreader 
100 GRAPHICS 0 
110 FOR 1 = 1536 TO 1700:READ A:POK 

E I .A ~C K=CK+AoNEXT I 
120 IF CK <> 19072 THEN? " ERROR IN 

DATA STATEMENTS. CHECK TYPI 
NG . ":END 

130 A ~ USRC 1536J 
140 ? :? "AUTOMATIC PROOFREADER N 

OW ACTIVATE[_). " 



ii 

·~~- ._ ..:-~ 
:~ 

- ~-;::: 

"' 
150 END 

153 6 DAJA 104, 160,0, 185,26,3 

1 5 4 2 DATA 201,69.240,7,200,200 


. 	 l 5 4 8 DATA 192,84,208 . 243,96,200 
F5 5 4 DATA 169.'>-7 4, 153,26,3,200 
1560 DATA 169, .6, 153,26,3, 162 
156 6 DATA 0,189,0, 22 8,157,74 
1 5 7 2 DATA 6, 2 32,224. 16,208 , 245 
I 5 7 8 DATA 169,93,141,78,6,169 
1_5 8 4 DATA 6,141,79,6,24,173 

:15 9 0 DATA 4,228, 105, 1, 141,95 

1596 DATA 6, 173,5,228, 105,0 

1602 DATA 141 , 96,6, 169,0, 133 

1608 DATA 203,96,247,238, 125, 2 41 

1 6 1 4 DATA 93,6,244,241, 115,241 

1620 DATA 124,241, 76,205,238,0 

1626 DAT A o . o . ·o • o • 3 2 • 6 2 

1632 DATA 246,8.201.155,240, 13 

163 8 DATA 201,32,240,7,72,24 

1 6 4 4 DATA 101,203, 133,20 3 , 104 ,40 

I 6 5 0 DATA 96,72,152,72,138,72 

1656 DATA 160,0, 169, 128, 145 , 88 

166 2 DAJA 200, 192 , 40,208, 2 49.165 

1 6 6 8 DATA 20 3. 7 4. 7 4. 7 4. 7 4. 2 4 

1 6 7 4 DATA 105, 161, 160,3, 145,88 

1680 DA TA 165,203,41, 15, 2 4, 105 

1 6 8 6 DATA 161,200, 145,88, 169,0 

169 2 DATA 13 3,203, 104,170, 104, 168 

t698 DATA 104,40 , 96 


IBM Proofreader 

11 'Automatic Proofreader Version 2 . 08 ( 
Lines 278,51G,515,517,628,63G changed 

fr om V 1 . 8) 
108 DIM Ll(508l,LNUMC5tl):COLOR e,7,7:KE 

Y OFF:CLS:MAX=l:LNUMC0)=65536! 
110 	 ON ERROR GOTO 121:KEY 15 , CHRIC4J+CHR 

IC78l : ON KEYC15> GOSUB 64G:KEY C15l 
ON:GOTO 130 

·120 RESUME 13fl 
130 DEF SEG=&H4fl :W=PEEKt&H4A> 
140 ON ERROR GOTO 651:PRINT:PRINT"Proofr 

eader Ready." 
15" LINE INPUT Ll:Y=CSRLIN-INTCLENCLSl/W 

l-l:LOCATE Y,1 
160 	 DEF SEG=8:POkE 1050.~t:POKE 1052,34: 

POKE 1854,e:POKE 1fl55,79:POKE 1056,1 
3:POKE 1fl57,28:LINE INPUT Ll:DEF SEG 
:IF LI="" THEN 151 

111lt IF LEFTSCLS,ll=" THEN LS=MIDSCLl,2 
):GOTO 170 

18t IF VALCLEFTSCL1 ~ 2ll=0 AND MIDICLS,3 ; 
11= 11 " THEN Ll=M1DICLl,4l 

199 LNUM=VALCLIJ:TEXTl=MIDICLl , LENCSTRIC 
LNUMll+l) 

20 	IF ASCCLll>57 THEN 260 'no I ine numb 
er, therefore command 
IF ~EXTI="" THEN GOSUB 54fl: IF LNUM=( 
NUMCPJ THEN GOSUB 560:GOTO 150 ELSE 
151 

22t 	CKSUM=fl:FOR 1=1 TO LENCLl) : CKSUM=CCK 
SUM+ASCCMIDICLI, lll*I> AND 255:NEXT: 
LOCATE Y,l : PRINT CHRIC65+CKSUM/16l+C 
HRIC65+CCKSUM AND 15))+" "+LI 

230 	 GOSUB 548: IF LNUMCPl=LNUM THEN LICPl 
=TEXTl:GOTO 150 'replace line 

24G GOSUB 58fl:GOTO 15G 'insert the llne 
260 TEXTl="":FOR 1=1 TO LENCLll : A=ASCCMI 

DICLl,l)J:TEXTl=TEXTl+CHRICA+32*CA>9 
6 AND A<123ll : NEXT 

27t DELIM1TER~ INSTRCTEXTI," "J:COMMANP•= 
TEXTl:ARGs="" : IF DELIMITER THEN COMM 
ANDl=LEFTICTEXTl,DELIMITER-ll:ARGl=M 
LDSCTEXT~~DELIMITER+ll E ~SE DELJMITE 

~~:~~~~T~~~~~~~ ~~~;~:: ~~~~= g~~~~~~= 
~• 

-l):ARGl=MIDICTEXTS,DELIMITERl 
~--

28G 	 IF COMMANDl<>"LIST" THEN 418 
291 	OPEN "scrn:" FOR OUTPUT AS •1 
30e IF ARGI="" THEN FIRST=0:P=MAX-1:GOTO 

_349 
311 	DELIMITE~=INSTRCARGS,"-"): IF DELIMIT 

ER=f THEN LNUM=VALCARGSl:GOSUB 54e:F 
IRST=P:GOTO 348 

32t 	FIRST=VALCLEFTSCARGl,OELIMITERll:LAS 
T=VALCMIDSCARGl,DELIMITER+l)l 

330 { NUM=F I RS·T :-GO SUB _5 4I: FIRST =P : LNU.M= LA 
ST:GOSUB 54fl:IF P=G THEN P=MAX-1 

34t 	FOR X=FIRST TO P:NS=MIDSCSTRICLNUMCX 
)),2)+" " 

350 	 IF CKFLAG=fl THEN Al="":GOTO 371 
369 	CKSUM=l:AS=Nl+LSCXJ:FOR 1=1 TO L~NCA 

l-l:CKSUM=-CCKSUM+ASCCMIDSCAl, lll!IJ A 
ND 255: NEXT : Al=CHRI C65+CKSUM/ 16·) +CHA 
IC65+CCKSUM AND 15ll+" " 

37t 	PRINT 11.Al+Nl+LSCXl 
381 	 IF INKEYI<>"" THEN X=P 
39G 	 NEXT :CLOSE 11:CKFLAG=I 
oe ~OTO 131 
411 IF COMMANDl="LLIST" THEN OPEN " l ptl: 

"FOR OUTPUT AS ll : GOTO 30e 
421 IF COMMANDS="CHECK" THEN CKFLAG=l:GO 

TO 290 
430 ~F COMMANDl<>"SAVE" THEN 45fl 
40- §<?SUB 6H :OPEN ARGI FOR OUTPUT -~ 11 

i ARGl="":GOTO aee 
459 	 IF COMMANDS<>"LOAD" THEN 490 
46t GOSUB 8fll:OPEN ARGI FOR INPUT AS 11 : 

_MAX =e : P =G 
47G WHILE NOT EOFC1l:LINE !~PUT 11,Ll:LN 

·uMc p) =VALC Ls) : L S-CP) =MI DH Ls. LEN ( STRI 
CVALCLl)J)+tl:P=P+l:WEND 

481 	MAX=P:CLOSE •t:GOTO 13e 
490 	 IF COMMANDS="NEW" THEN INPUT "Erase 

program - Are you sure"1LI: IF LEFTIC 
Ll,1l="y" OR LEFTICLl,ll="Y'' THEN MA 
X=G:GOTO 13fl:ELSE 131 

see 	 IF COMMANDS="BASIC" THEN COLOR 7,e,e 
:ON ERROR GOTO e:CLS:ENO 

511 	 IF COMMANDS<>"FILES" THEN 520 
515 IF ARGI="" THEN ARGl="A :" ELSE SEL=l 

:GOSUB set 
517 iFILES ARGS:GOTO 13G 
52G PRINT"Syntax error":Goto 130 
54G P=0:WHILE LNUM>LNUMCP> AND P<MAX:P=P 

+ 1 : WEND: RETURN 
660 MAX=MAX-t:FOR X=P TO MAX:LNUMCXl=LNU 

MCX+1l:LSCXl=LICX+1) : NEXT:RETURN 
580 ~AX=MAX+1:FOR X=MAX TO P+l STEP, -l:L 

NUMCXl=LNUMCX-1l : LICXl=LSCX-1l:NEXT : 
LSCPl=TEXTS:LNUMCPJ=LNU~:RETURN 

see 	 IF LEFTSCARGI. 1) <>CHRSC 34) THEN 521 
ELSE ARGl=MIDICARGl,2) 

61G 	 IF RIGHTICARGl,1l=CHRIC34) THEN ARGS 
=LEFTICARGS,LENCARGIJ-1) ~ 

620 	 IF SEL=fl AND INSTRCARGl," ." )=0 THEN 
ARGS=ARGl+".BAS" 

630 	 SEL=l:RETURN 
640 CLOSE 11:CKFLAG=0:PRINT"Stopped.":RE 

TURN 158 
650 PRINT "Error l"1ERR:RES.UME 150 = 
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NEWS&PRODUCTS 


Atari Printer 
Interface 

Microbits Peripheral Products 
has an nounced MicroPrint and 
MPP-1150, printer interfa ces 
that work on all Atari 
computers . 

The MicroPrint is compat­
ible wi th all so ftware and con ­
nects to the compute r's seri al 
bus. A four-foot cable with 
Centronics plug is included. 

Suggested retai l price is 
$79.95 . 

Microl1its Periphernl Products 
225 Third Avenue SW 
Albany, OR 97321 

Commodore 64 
Speech Synthesizer 

Currah Technology ha an­
nounced th e Voice Mcssengc r­
Speech 64, a $49.95 speech 
synthesizer for the Commodore 
64. 

The unit plugs into th e ca r­
tridge port of the 64, does not 
take anv RAM from BASIC 
work space, and allows compu t­
ing w hile talking. With built-in 
software, the Voice Messenge r 
lets the computer talk immedi ­
ately when powered up. 

The system uses an 
allophone-based syn thesizer 
chip which al lows individual 
speech sounds to be strung to­
gether to make intelligible 
speech . The Voice Messenge r is 
two and a ha lf inches square 
and three-quarters of an inch 
deep. Its output is carri ed to the 
auxilia ry 64 sound input and re­
produced throu gh the television 

166 COMPUTE! January 1985 

or monitor speaker . Any word, 
sentence, or paragraph in Eng­
lish can be spoken. BASIC 
commands such as SAY and 
KOFF facilitate use . The Voice 
Messenger also al lows the keys 
to talk indi vidua ll y as they are 
pressed. 

C11rrah Tecllllology 
50 Milk Street 
15th Floor 
Boston, MA 02109 

Apple, Atari, 
Commodore 
Strategy/ 
Adventure Games 
Rails West! , a strategy game 
which simulates the develop­
ment of the rail way system in 
the United Sta tes, and Q11estro11, 
a ro le-playi ng fa n tasy, are two 
new releases from Strategic 
Simulations, In c. 

Up to eight players can take 
part in the action of Rails West!, 
which might include starting a 
corporation; ta king over ex is ting 
companies; buying and selling 
stocks and bond ; applying for a 
Joan ; or fl oating securities. 

The country's economic 
situation in the late 1800s, from 
boom times to panics, also is a 
factor in the ga 1T1 e. 

In Questron, th e mission is 
to seek out the diabolical Wiz­
ard Mantor and take the Book 
of Ev il Magic, th ereby sav ing 
the Questron empi re. Hordes of 
creatures and monsters un­
leashed by Mantor are waiting 
to defeat you as you wa nder 
through the land building char­
acter traits. 

Ques tron, available on disk, 

re tails for $39 .95 for the Com­
modore 64 vers ion . The Apple 
and Ata ri disk ve rsions reta il for 
$49.95 . Rails West! retails for 
$39 .95 on disk for Commodore 
64, Apple, and Atari computers. 

Stra tegic Si11111/ations, In c. 
883 Stier/in Road, B11ildi11g A-200 
Mo untain View, CA 94043 -1983 

Fantasy Game, 
Graphics Utility 
For Apple 

Xypl111s, a fantasy ro le-pla ying 
ga m e, and Cat Graphics, a u tility 
program, ha ve been released for 
Apple computers by Penguin 
Software. 

Xyp/111s is a seri es of scenar­
ios with continuing characters, 
featuring four-pl ayer indepen­
dent movement and a vari ety of 
spell s. Each scena rio take sev­
era l hours to pl ay, and all are 
linked together in a larger game. 

Play occurs in the world of 
Arroya. Goblins and forces of 
demo ni c magic are in control of 
Arroya, but anyone who can 
slay Xyphus will ga in a king­
dom within the continent. 

Xyp /111 s retails fo r $34 .95 on 
disk. 

Cat Graphics adds 55 new 
commands to Applesoft BASIC 
and is designed to make creat­
ing and using graphics on th e 
Apple much easier. The same 
commands ca n be used for both 
s tandard (Apple II and II + ) and 
double high-resolution graphics 
(Apple Ile and extended Iles). 

There are 108 colors avail ­
able in standard high resolution, 
and 256 in the double high­
resol ution mode. Using the 



graphics con1mands eliminates 
the need to do PEE Ks, POKEs, 
and CALLs. Sound and oth er 
commands a re also included. 

e"v dra wing commands 
include Curve, Fill , Magnify, 
Line, Flip, and Re fl ect, and 
oth er commands all ow text di s­
play on th e graphics screen . 

In addi tion , th e electronic 
ka leidoscope progra m Electric 
Fire is a lso included in th e 
$34 .95 reta il price. 

Pe11gui11 Softwa re 
830 4th Ave1111 e 
P.O. Box 311 
Geneva, IL 601 34 

Atari 
Programming Aid 

As an accompaniment to its 
ACTION! cartridge, Optimized 
Sys tems Softwa re, Inc., h as an­
nounced Th e ACTI ON! ToofKit , a 
programming enhancem ent for 
Atari computers. 

Included are utilities which 
allow player/ missil e graphics, 
the use of fl oa ting poin t num­
bers in ACTIO !, turtle graph­
ics, d ynamic run time m emory 
allocation, and advanced I/ O 
opera ti ons. Demonstra ti on pro­
grams also a re included. 

The ACTIO N! Too fKit is 
availabl e on d isk for $39.95. 

Optimized Systems Software, / 11 c. 
I22I B Ke 11twood Aven ue 
Sa n Jose, CA 95129 

Apple II Graphics 
Printing Program 

A graphics printing program, 
Pri11tograpli er, by Roger Wagner 
Publishing, Inc. , has been intro ­
duced fo r the Apple II line, in ­
cluding th e Apple Il e. 

The so ftware is designed to 
print any low-resolution or 
high-resolution graphics pictures 
directl y to the printer or to di sk. 
It works with any of more than 
50 printe rs, including the Apple 
Imagewriter and the Apple 

Scribe. 
The Pri11tograph er also a l­

lows the addition o f any of 
eigh t differen t type styles fo r 
label ing pictures, and allows 
m agnification o f pictures up to 
99 times . 

Pri11togra ph er has a sug­
gested retail price of $39 .95 fo r 
all versions . 

Roger Wagner Publislr i11g, fil e. 
10761 Woodside Ave11u e, Suite E 
P.O. Box 582 
San tee, CA 92071 

Atari, Commodore 
Light Pen Graphics 
And Art Program 

Futurehouse has announced Pe­
riphera l Vis ion, a graphics and 
art program for use with the 
Edumate Light Pen . 

Fea tu res include 15 di ffe r­
ent colors and six brush stroke 
widths; printing capabil ities; 35 
different textures; fill mode; mir­
ro r mode for kaleidoscopic ef­
fects; and zooming fo r detail ed 
work . 

The program also will draw 
circles, squares, and triangles 
au to maticall y; copy and move 
shapes around the screen; adjust 
the speed and accuracy of the 
light pen; and place keyboard 
characters on th e screen. 

Periph eral Vis ion is avail ­
abl e on disk or cassette for the 
Commodore 64 and Atari 
400 / 800 and XL series of com­
puters. Suggested retai l p rice is 
$39.95. A combina ti on package 
whi ch includes the Edumate 
Light Pen is ava il abl e for $59.95. 

Fut11 rehouse 
P.O. Box 3470 
Chapel Hill, NC 275 14 

Nl'w Prod11 ct releases arc selected fro m s11 /1­
111issio11s fo r reaso 11s of ti111eli11ess, avai/a/1/c 
spau, a11d general i11teresl lo our readers. 
We re~rel that we are 1111able lo select all 
11ew prod 11ct sub111 issio11 s for p11blicatio11 . 
Readers shou ld be aware that wc prcsl'llt 
hac some edited version of material 511/m1it­
ted liy ve 11 dors a11d arc 11 11a/Jle to vouch fo r 
its acrnracy at time of pub/icatio11. © 

I
The b'st buy 

you'll ever find! 
Na~hua™ 

Diskettes 

I 
LIFETIME ~ARRANTYI 

51/4 SSDD 5'I•" DSDD 

.99~ S1Q~ 

Qty. 50 Oty. 50 


[These are Poly-bagged diskettes with reinforced 

hubs. Tyvek Sleeves. and write-protect tabs.) 


SOFT SECTOR ONLY! 

Sold In mu 1t i 1~es of 50 only. 


Prices good while sale quantities last. 


INTRODUCTORY SPECIAL! 
NASHUA Corporation is a half·b<lhon dellar eo<· 

poration and a recognized leader in magnetic media. 
You've used these diskettes before and didn't know 
it . .since Nashua has sold primarily to software 
duplicators. 

I 
SUPER ~PECIAL! 

Order 50 NA SHUA 
Diskettes on th1s special 
otter and you can get an 
Amaray Media Mate 50 for 

· "'• onlv S9 99 (shipping In­
.,) eluded) Noonalfy. a $14 95 

__, retail value. this Is one o1 
t he best designed d isk 

storage uni ts we 've seen. Special slo ts and ridges 
for stacking . A great buy. 

With 50 NASHUA 5v.- o iskettes $9.99 

Ordered alone: S10.95 -· S2.00 Shpng. 

3M HEADCLEANING KITS 
Stop swearing and start cleaning. This ion-aoras1ve 
cleaning kit has everything you $18 QQ· S' 50 
need for 30 applications . • S ong 

KETTE 70 STORAGE : 
TILL A GREAT BUY 

Oust·lree storage !or 70 5 1.t" 01sk· 
e11es Soc drv1ders 1nctuaed An ex­
cellent value $11. 95 .5~;,o9o....!>. DISK CADDIES 
Th e o ri ~J i na l ll1p-up holder tor 10 
511• d1ske lles Beige or grey only 

0- $1.65 ea, s~~g' 
PRINTER RIBBONS 


AT BARGAIN PRICES! 

Brano new nt>tx>ns pn:xluo=d to manufacturer s specs 
Epson MX-70/80 SJ.SB ea . 25 Snpng 
Epson MX· tOO $6.99 ea · 25 Snong 
Ok1data Micro 83 S1.4Bea · 25 Snong 
Ok1da1a M icro 84 $3.66 ea · 25 Sriong 

Sh1pp 1ng: 5' • OISKETTES--Add $3 00 1->C' 100 or fewer 
d1slo\e11es Othor lloms: Add 'ih1pp1ng charges as shown 1n 
addition 10 d1s l.i.c1te snipping charges Payment: VISA ano 
MASTERCARD accepted CO D oroer s on l~ ado S3 00 
na,ollng ch arge To xe s: lllir.01s re sidents only. aa a 
a.:i c sales 1a"x 

MINIMUM ORDER: $35 .00 

FOR ORDERS ONLY : 

1-800-621-6827 
(In 1111no1s t -312·9•4-2788) 

INFORMATION & INQUIRIES: 

1-312-944-2788 only! 
HOURS 9AIA - 5PM Central Tirre . 

Mo,day - Frid ay 

WE WILL BEAT ANY NATI ONALLY ADVER TI SE D PRICE 


ON TH ESAME PRODUCTS ANO QUANTITIES! 

DISK WORLD!, Inc. 


S..1 -.• .: 1.. L ~i • H'\ ! .:•,' •·.• ., ~ ·r· · · • 11 .1· : ' P , 1/ l " 


DISK ~Dletrlbutor=~
WORLD! I MEDIA 

I 



FREE CATALOG! I 
r --------­

Features Precision Tools and I 
Equipment for Computers

I 

Compuc0t - $552 
!NOUS GT DISK DR IVE - $449 

Compucat - $285 
Wr: SUDDOrl tne comple!e ATARI BM COMMODORE 

orO<luc : lines Asli. •or our !tee P"Ce hsl 

(408) 353-1836 
FREE SOFTWA RE with any ardor over S 100 00. 

lnsrant sh ipping (or as fas! as we can). Mastercard & 
Visa accepted (no extra charge) Shipping & tiandtmg 
add 6%. Californ ia customers add 6 5% sates tax. Order 
by phone (M on. - Fn 10 am - S pm PST) O rd er by 
modem (daily 6 pm-9am) fro m our o nhnc TcloC<11alog 

Prices sub1cc1 10 ch11ngc w1m ou1 notice 

COMPUCAT 
24500 G lenwood Hwy.. Los Ga1os, CA 95030 

., 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. I I 

ICOl'IPUTER T'5HIRT5 I 
·:c­ ~: 

-~ 

Modi! In U.S. A. 

FOR CHRISTMAS 
The ULTIMATE Sottware' 

Command instant anentiont 

AMUST tor all compuler lovers' 

BRIGHT GREEN (LCD ) LEITE RS 
CUSTOM SIL KSC REENEO ON 50150 BL END 

- HIGH TECH DESIGN' -
Frve popula1 slylet 10 chOOse trom 

Order Today! Only SB 95 ppd 
Stmpf'y Select Shirt• . sld Co6of"tl beb# 

LET'S SEEK. PEEK 4 PO KE t• rJ; wtu1e • 1 Plf'lll. 12 Blue • 3 ~ 

TAKE A BYTE OUT OF Al[ f '2 ) lGr ..n 1.f Grey •5 Red 1 e; 1 

f M US ER FR IENDL Y f • 3 i :. _____B..!,ac_k ,!11 7____ ~ 
HA PPINESS IS A PR OG RA M THA T WORKS ( 14 ) 

I • COAIPU T(RS ( 1$ ) SI ZE S S- M- L - ):l 
- - - - - - - - - cur - - - - - - - _ _ 

COMPUTER NOVEL TY CORP ~ z: 
PO BOX 2964 ""~Jn 
FREEPORT . TEXAS 77541 • 
[ oclO\ e $.8 9S ppd U C f'X Rn 6 IV 

CITY _______ STATE __ ZIP ___ 

()e nc 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Jensen's new catalog features hard-to ­
find precision tools. tool kits . tool cases, 
test equipment and computer acces­
sories used by sophisticated hobbyists, 
scientists, engineers, laboratories and 
government agencies. Call or write for 
your free copy today. 

Phoenix, AZ 85040 
TOOLS INC. (602) 968-6231 
JENSEN I781 5 S.46thStreet 

~---------
~<. 

'./'. f =:::J 
·-~~~..... ~ 

Calalog of Compu lers and Supplies 

Our Prices are WHOLESALE +10% 

Samples!!' 
ATA RI 850 INTERFACE - $220 

Compucat - $166 
MSD DUAL DISK DRIVE - $695 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality 

Dealer inquiries invi1ed. CO.D's accepted. 
Call FREE (800) 235-4 137. 

PACIFIC EXCHANGES 
00 Foo1hdl Blvd . San Lu lS 

San LulS Ob1Spo. CA 934 01 
n Cal call (800) 92.5935 or 
805)543· 1037 

Solw your dl9c problema. buv 1~ ..mace 
lated Oyun dloMttee. All ordon ohlpped 
from •ock. "'1thht 24 hour-. Call toD'FREE 
(800) 235-4137 to.- prica and lnfonnatlon. 
VIM and Ma9la Card accepted. All onlen 
09lt .,.._ paid 

s•,· SSDD·961PI $2.29 ea s ~· DSDD·96TPI $2.90 ea 

a· ssso S1.95 ea a· SSDD S2.42 ea 


a· DSOD $2.75 ea 

AU d1s~ettes are boxed m lO's 'NJth Tyvelt sleeves. remforcea 

tlufJs or 5 ' · user 1den11flcat1on labels and wnle-protect tabs 


:~ 1&r~~i'rf~·~~~~r~4E&,-;~d1~ ~ ~~~,~'l!~~, i~~i:~~ 
VISA anCI MASTERCARD accto ed COO orders on add SJ 00 
hare ing charge Tun: I 11no1s residents onty. aed 8'\ sa'es ta.t 
• 	WE WILL BEAT ANY NATIONALLY ADVERTISEO PRICE 


ON THE SAME PRODUCT ANO QUANTITIES! 


MINIMUM ORDER $35.00 
For orders only: 1-800-621-6827 

(In ffllno la: 1-312-944-2788) 
(All other calla: 1-312-944-2788) 

Hours: 9AM-SPM Central , Mon.-Fri. 

DISK WORLD!, Inc. 
SUtte 4806 • 30 Eas l Huron Sueet • Chica go. lll1no1s 60611 

DISK .._.........., .._. 
WORLD! ::;::"- ~ 

CO~L'IODORE 
- USER WRITI'ES SOFI'WARE­

supponlng all COMMODORE computers 
Written by u sers. fo r users* GAMES * UTILITIES * EDUCATIONAL* 

\'IC 20N 
Vic 20 co llec t ions # 1 t hru 12 


50 +program s por collec tion-Tape/ Disk $10.00 each 


COMMODORE 64N 
64 co llccuons # I 1hru 1 2 


25 + program s per co ll ec t1on-Tape/ Disk $10.00 eac h 


PET"/ CBW Software Avai lable 

Other products eveile ble e re 


P.D.L PROGRAM :'llA.''UAL - 810.00 
Each Vic 20 and Commodore 64 program will have 
instructions operatio n. u se, commend.s and other 
information to m ake usin g it as easy as possible. 

DINSET": Reset Switch 
SERL\.L CABLES 


l.AlC-Ll'J'E'"' Opera t ion Status Indicator 


Prices include U.S. s hipping end handling only. 

CHECK. MONEY ORDERS, VISA end MASTERCARD 


accepted. NO C.0.0.'s 

Wr ite For A Free Flyer Or Send 60C In Coin Or Stamps 


Fo r A Complete Catalog. 

'PUBLIC DO~IALVN, INC. 

5025 S. Aanget1ne Ad .. W . Milton, OH 45383 
10:00 o.m. - 5:00 p.m . EST - M on. thru Fri. 

J513! 698·5638 or (513) 339· 1725 

For the Commodore 64 & Atari Computers 

S29.95 Disc or Cassette 


+S3.00 Shipping & Handling 

!Ohio Resldenu add 5% Sal0> Taxi 

Write: 

CALIFORNIA DREAMERS 


P.O . Box 178. Seven M ile. Ohio 45062 

or Call 


(513) 726-5686 
V>SA OR MASTER CARD ACCEPTED 
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Printers/Etc. 
 COMMODOREDIAB LO CITOH.A~ATARr~ 630 Lener Oual $1559 Prowrlter .. . .. . $309 INTERFACES DISK DRIVES 
SILVER REED Prowrlter II .. $498 The Connec ti on . .. . . $85 MS0 (170K) ........ S309 
EXP 400 Ur. Oual S288 Sta rwriter $909 Bus Card . . . ... .... $1 38 MSD (Oual)(170Kx2) . $498600XL .... . CALL 
EXP 500 Ur. Ou al SJ55 Printmaster . .. $1189 Cardco G + . . . . . IS65 Indus GT . . . . . . . Call 
EXP 550 Ur. Oual $4t9 OKIDATA Cardco B .. ... .... . Call [aser(170K) . . ..... sj25800XL .... . 	 CALL MSO (IE EE) .... $98 


© 1984 Atari, Inc ., All rights resorvtd. Cardco 5 Slot .. . ... . $48

EXP 770 Ur Oual 5849 82A . .... .. $298 	 Commodore 1541 .. . S239 

84P . . $669STAR 	 Grappler C 0 $109 RECORDERS
92 $368DISK DRIVES INTERFACES Gem1n1 10X $239 	 Cardco Recorder . $48
93 .. . . .. . . 55 79 

Rana 1000 $239 Axiom 846 . . .. .. . . Call Gemrnr 15X $355 DIRECT MODEMS 1530Commodore . .. Call 
Astra 200t S549 Delta 10 $339Ape Face .......... Call OAISYWRITER Hesmodem ........ . $53 Casse11e Interlace S29 

Atari 850 (In Stock) . . $169 ts 2000 $985 1650 Automodem . $99 Phonemark S37Indus GT . . . $298 Delta $449 	 Rec 
lnterfast 1 ..... $150 	 1600 Modem .. . . . . . CallAadrx tO MANNESMANNTrak AT-02 . S329 	 $498
Microbits 1150 ..... . Call 	 160L Westr1dce MD<lem Call DIRECT PRINTERS TrakAT·1 $319 	 Radrx 15 $588 S559
A-Vener Call 	 MPS 801 . . . . . . . $219 Trak AT-04 .... .. . . . Call 	 Power Type $31 9 Spiri t S267 80 COLUMN BOS Commodore 1526 ... $288Astra 1620 (Dual) .. . $499 DIRECT PRINTERS TOSHIBA JUKI 	 Bat ter ies 80 Col S138 Cardco LOi i .. ..... . $498 
Percom . . . . .. Cal I Axiom AT-100 . ... $195 1340 S739 6100 	 Video Pak 80 .. ... . S 129 1520 Color PrinterS389 	 ... $129Atari 1050 $249 Atar i 1027 . . $269 135 t $1249 6300 Call
Axiom 550 AT . . $259MEMORIES 	 NECAxiom 700 AT .. . $469 Microblts64K(XL) .. St1 5 
Atari t025 Call 3510 . . $1215 PANASONIC 64 SOFTWARE 64Mosaic 48K (400) .. . . $98 3530 . ... . . $1215 t090 


Mosaic MK (4001800) Call DIRECT MODEMS 3550 . . . . . . $1498 
$228 MISCELLANEOUS 
 FUTURE HOUSE 

1091 $288 	 S56Comp. Pers. Account.Mosaic 32K ..... .... S68 Microb lts lOOOC . S1 09 771017730 . ... . . . . 51648 	 MAE Assembler (0) S•7
1092 $439Atari 64K (600X L) . ... Call VIP Terminal (0) S38 HES 

MONITORS Star Wars (R) S33 Omn lwriler (0) ...... $45 
OTHER ATARI Hesmon (0) ... ...... $27AMO EK 	 Super Base 64 (D) . .. $68SAKATA400KoaKlaeyb8~ar· · ATR-8000 (64K) 5489 Doodle City (0) .... ..... $39d .·.·.· .... Ca ll 64 Forth (R)

P u ..•. S67 ATR-8000 (1 6K) S359 V300 G S1 19 scioo (Color) 5239 	 527 
Mult iplan (0 ) .• ... . .. S65

V300 A S139 tOOOG (Green) S99 Summer Games (0 ) S27Chalkboard Pad ... . S75 Allen Voice Box S98 	 Turtle Graphlcs(R) . . . $39 
V310 G (IBM) 	 Prtlall II (0) S25Blt·3 80 Column ... S228 1010 Record er ... . ... SSS 	 S155 TAX AN 
 INFOCOM
V3 10 A (IBM) $159 	 St t5 Decathlon (0) $25100 Green 	 Planet Fall (0) . . . ... . S34
Color I+ 	 50 Mrssron Crush (0 ) 527ATARI SOFTWARE 	 S269 105 Amber $125 Enchanter (0 ) .... . S34 
Color II+ 	 IFA (C/O) 520 $399 210 RGB/Composr le $259 	 Inf ide l (0) .. . .. .. .... S34 


MISCELLANEOUS 	 Color Ill 400 RGB Med-Res. Master Composer (0) . S27S349 S296 JIN SAM 
Syn Cale (0) . . . S48 $21 Color IV (IBM) . $699 415 RGB Hi-Res $429 Donkey Kong (R) S29 Mini Jini (R) . . .. . . .. . $75 

Bruce Lee (0) 523Syn File (0 ) $48 $21 	 PRINCETON GRAPHICS 420 RGB Hi-Res.(IBM) $449 MICROSOFTWARE INrL 
Syn Trend (0) $48 	 Pro Football Stat. (D) 556 Prac ticalc 64MAX 12 (Amber) 5178 NEC . (C) 34 (0) 36 
Syn Com (0) . S29 $27 HX 12 (RGB) $449 Spreadsheet . (C) 49 (0 ) 52Seas talker (0) $27

JB 1260 (Grn) S99
Syn Chron (0 ) $29 $34 	 SR 12 (RGB) Koala Colorrng I S20 Prac tlfile 6410) .. . ... S36$595 JB 1201 (Grn) S145
Decathlon (R) $29 S27 	 Koala Logo Design S27 MIRAGE CONCEPTS SUPER 5 JB 1205 (Amber) S145. $34 	 Aockys Boots (0) S33Orals (0 ) S23 	 Data Base (0) ..... . . S68
1OOA (Amber) S99 ZENITH
Gyruss (R) S3 t .. . $34 	 Bumble Games (0 ) S27 Word Processor (0 ) .. S68SOOG (IBM wrth trlt) $126 
Heist (O) $23 .. .. $34 	 Green $85 Beyond Wellenstein S23 MICROSPECSOOA (I BM with lilt) $126 Amber S95. ..... . $34 

Universe (0 ) Call Odes ta Chess (0) .... $46 Mall ing Li st (0) ...... S32
Bruce Lee (C/0 ) $27 	 Peachtree Account Call Database (0) . ... .. .. $44 


..... $34 MODEMS Ult Ima Ill (0 ) . $39 Checkbook Mgr (0) . .. $47Ouestron (0) . S34 NOVATION HAYES 	 Prat. Blackjack (0) .. $46 G/L(O) . . ... . . . . .... $44
Koala Coloring I $20 J-Cat . ... . . $99 Smartmodem . .... . $199 Homeward I 0) .... .. . $46 A/P (0) . . . . . . $47 
Koala Logo Design $27 Apple Ca t II . ... $259 Smartmodem t200 . $469 Pers. Accountant (0) . $23 A/A (0) ... $47
Bumble Games (0) $27 D·Ca t ... $149 Micromodem II . . . $259 	 Karat e Devils (0) . .... S27 PARKER BROS 
Miles Accounting Call Micromodem lie . S225 Final Fl igh t (0) S22 Q.Bert (A) ... . . .... .. $33 
World Gtst . Baseball $23 PROMETHIUS Oi skey (0 ) $33 Popeye IR) . ... ..... . S33 

Gridrunner (R) $20 	 ... $59 . $33 Barrens Sat (0 ) Frogger (R) 

Sargon II (C /O) 523 Millionai re (0) . $39 PROFESSIONAL SW 

Millionaire (0 ) 534 
 Sargon 11 10) . $23 Word pro WISpell (0) .. $68 
Castle Wallenstein (0) S20 B-Graph (0) . . . .. S59 Spellr ight (0) ....... $45 
Odes ta Chess (0) . S46 	 Castle Wa llenstein (0) S20 OUIKTEX 
Financial Wizard (0) . . S41 	 ACCESS SOFTWARE Qu ick Br. Fox IA) .. $49 
Ultlma Ill (0) ..... . .. S39 	 Beached (0) . . . . . S24 
 RAINBOWNeu tral Zone (CID) .. . S24
ADVENTURE INrL 	 File Assistant (0) .. .. $46

Spri temaster (0) ... .. S25
Ultra Disassembler (0) S33 	 Wr iters Assistan t (0) . S46 

AVALON HILLOiskey (0) . .. ... .. . . $33 	 Spreadsht Assist. ID) . S56 
Nuke Wa r (C) . . .. S12Adv.1·12(each)(C) . .. S18 	 SCARBOROUGHAndrom. Conquest (C) $14Saga 1·12(each)(O) .. S27 	 Mastertype (O/R) . . S27Midway Ca mpaign (Cl S13 Song Writer (0) ...... S27ATARI Computer Football (C) S13

Atar i Writer (R) .. S68 	 SOFTSMITHTelengard . (C)S16(0) $19 
Fly ing Ace (C) . . .... . $15Pal nt (0) .... ...... .. $30 Touch Typi ng (CI D) . .. $21 

Mlcrosott Basic II (R) . $64 Moon Patrol (C) . . . . $17 SOUTHERN SOLUTIONS 
Vlsicalc(O) ... .. ... S139 	 Bus inessman (0) .. S48BATIERIES INCLUDEDHome Fiie Mgr (0) ... $36 	 Biii Payer (0) . . . . $48PaperClip(O) .. .. $59Assembler Editor (R) . $44 	 Bill Collector (0) ..... $48Consultant (0) .. S64Oix (R) ... ... .. ... . . $32 	 Paymaster (0) . . . .... $48
Paper Clip w/Spell (0 ) S79Dig Du g (R) . . . .. . $32 	 SPINNAKERSpell Pack (0) . . .... . S34Atari Logo (R) . ..... . $72 	 Snooper 1 or 2 (0 ) . . .. S27
Organ izer Serles (Ea) . $22 
Ms. Pac Man (R) . $33 	 Aerobics (0) .. . $34

BLUE SKY 
Joust (R) $33 S25 	 Kids on Keys (0 ) . $20

Ca le Result Adv ...... S99 Most Amazing (0) .... S27Donkey Kong Jr (R) S35 $25 	 Ca le Result Easy . . . $57 Klndercomp (0 ) ..... . $20Computer Chess (R) 524 . Call 	 BROOERBUND Alphabet Zoo (0) . . . .. 20
AVALON HILL 	 Bank St. Writer (0) . .. S43 Tra ins (0) .. ......... $27
COSMIC
Telengard . (C)S16(0 )$ 19 .. .. S46 	 Ope rat. Whrlwnd (0) . . $27 Delta Draw ing (R) . .. . $27 
Close Assault (C) 20 (0) 23 .. .. S39 	 Chop litter (R) . . . . . . . $27 
 SU BLOG IC TAC (O) .. S27 .... S26 	 Lode Runner . (0) 23 (R) 27 Fl igh t Si mulator 11 (0 ) . SJG 
BRODERBUND . S22 CBS SOFTWARE Pinba ll (CID) . .... ... S22 
Arcade Machine (Ol . $39 	 Success with Math (0) $17 COMPUTERS 
 SYNAPSE
Bank St. Wr iter (0) . .. S43 	 Wbstr Word Game (0) S20 Ft. Apocalypse (CID) . $23 
Oper. Whirlwind (0) . . S27 727 BREA CANYON RD., SUITE 16 COMMODORE Necromancer (CID) ... S23
Choollt ter . (0 ) $23 (R) $29 

l ­
Srmons Basrc (A) S29 Zaxxon (0 ) . . . .. $23 

CBS SOFTWARE .... Call e( WALNUT, CA 91789 Magrc Desk (A) $48 Blue Max (0) .. . ..... $23 
CONTINENTAL en Logo (0) S50 Pharoah's Curse (CID) S23 
Home Accountant (0 ) $44 :Z Assembler 64 (0) S36 SSI 
Tax Advantage (0) . . . $45 Cl Easy Scnpt 64 (0 ) S52 Combat Leader (CID) . S27 
COUNTERPOINT SW Call . S27 ::E CONTINENTAL S.W. Computer Baseball ID) $27 (800) 626-7642 


. . ... S39 	 Home Accountant (0) $44 Eag les ID) . . . . . .. S27DATASOFT z. S27 PLEASE FOR ORDERS ONLY Tax Advantage (0) . . . $45 Ringside Seal (0) . .. . S27 
Teletalk (0) ...... . .. S33 
Pooyan (CID) .. .. . . . $20 	 w . . S27 ~ FCM (0 ) . $34 Trgers In Snow (CID) . . $27 
Graphic Master (0) ... S23 COUNTER POINT SW .. . S23 Cl SORRY, NO COD'S 	 Batt le Norma ndy (CID) S27 

S27
Mlcropalnter (0) . ... . $23 $27 	

Early Games (Ea) . . .. $20 TIMEWORKS 
Zaxxon (CI D) ....... . S27 	 CREATIVE SOFTWARE 
 Dungeons o f Alg . (CID) $17 

EASTERN HOUSE Moondust (RI .. S23 Robbers Los t (CID) . . . S17 
. $36 Save New York (R) S2~ Money Mgr. (CID) . .. S17 

C~~IF. (714) 594-5204 
Monkey Wrench II .. S51 . S20 FOR TECHNICAL INFO, ORDER INQUIRIES . Pipes (R) . . . . . . . . . . $23 Wall Street (CID) S17
EDUCATIONAL SW Data Manager (CID) . . $17House hid Finance (C) S20Tricky 1.2,3 or 4 $15 :..ao $2.50 sn1po1n9 oer sollware oroer m con11nenta1U S AOO S5 00 	 Elec. Checkbook (CID) $17

$22 	 OATASOFTTricky 5· 13 .. 
EPYX 	

sn1001 ng oer so1 1ware oraer 101 AK Hl FPO APO AOO S10 00 or 15% Pooyan (C/0 ) . . . . . . S20 TOTL 
1wn1cnever es greaten oer sollware oroer 101 non US Cal fo r cos! o• Moon Shuttle (01 . S20 Toti Text . (Cl S32 (0) $34

Dragon Riders (CID) . S27 naroware sn1pp1ng Cahl res1oen1s aao 6'1; % sales ta.s. Casn1e1s 	 Label ... (C)S15(0)S17
Temple APS ICID) . . . S27 	 ENTECH 

cnec i.: s or mcney oroers tiuea w11t11n 2-1 nouis 101 • ems in s1oc 1o: Stud io 64 (CID) S28 Time Mgr. . (C) $24 (0) $27 
Jumpman (CID) . . . . S27 Rsrch Asst. (C) 524 (0) $27 
FIRST STAR sotrware oniy w1 tn1n cont1nen1a t u S aoo 3:;, surcnarge inc uoe ca;o EPYX TRON IX 

Pe1sona1cneco; s reauire : ~ ee~ s 10 : tear Mas1erCa10 ana Visa OK lor Database 64 (0 ) .. ... S45 

Bou lder Osh (CID) 20 (R) 27 	 S.A.M. (0 ) . . S39no fl.01ra!1on oate ano signature Due o our 1ow or ices all sa tes. a1e Temp le ot APS (CID) .. S27
Br istles (CID) . . . . ... $20 .. . . $39 	 Juice(O) . .. . . ... . . S23hnal All Clele c.11 ve re1urns. mus.I r1a11e a re1urn au1nor11a11on numoer Jumpman (CID) . . S27
Flip Flop (CID) .. ..... $20 S29 	 Chatterbee (01 S27Piease cau 10 'JOta1n o,., e oe101 e re ·u1n1ng gocx:s •.:11 re~ ace-ne!"ll :i · Oragonrrders (CID) ... S27 

.. S20 

. .. S27 
 reo.! 11 Pr ices & a·. a• tatl! ii ~ suoiect to er.a " e Gateway toAPS (AI $27 



FANTASTIC LOW PRICES ON 

BASF 

~ QUALIMETRIC ~ 

DISKETTES! 

BASF OUALIMETRIC DISKETTES have a lilelime 
warranty and are packed in plastic storage cases . 
TYVEK sleeves. reinforced hubs, user identification 
labels and write-protect tabs Included. 

s139ei~~D 5 
v,.S159ea 

Oty. 20 DSDD Oty. 20 

' 

SOFT SECTOR ONLYI 

3M HEADCLEANING KITS 
Stop swearing and stan cleaning. This non-abrasive 
cleaning kit has everything you $18 00 ' $1 .50 
need for 30 applications. • Shpng 

AMARAY MEDIA-MATE 50: A 
REVOLUTION IN DISKETTE STORAGE 

Every once in a while. someone lakes 
the simple and makes ii elegant This 
uni! holds 50 5 v..· diskettes , has 
grooves for easy stacking , nipples 10 
keep diskel!es from slipping and 
several other features. We like il. 

$10.95 ea. '~ 

DISKETTE 70 STORAGE: 
STILL A GREAT BUY 

Dust-free storage lor 70 5 y.,· disk ­
ettes. Six dividers included. An excel­

~! value . $11.95 t~~ 

DISK CADDIES 
The original ft1p-up holder !or IO 5 v..· 
diskettes. Beige or grey only. 

. 	 $165 -2QC ....._ 	 • ea.Shpng. 

PRINTER RIBBONS 

AT BARGAIN PRICES! 


Brand new ribbons produced 10 manulecturer's specs. 

Epson MX-70/80 $3.5B ea. • .25 Shpng 

Epson MX-100 $6.99 ea. - .25 Shpng. 

Okidala Micro 83 $1 .411 ea. ' 25 Shpng. 

Okidata Micro 84 $3.66 ea. + .25 Shpng . 


Shipping: 5''' DISKETIES-Add S3 00 per 100 or fewer 
c1ske1tes Other ltemt: Add shipping charges as shown 1n 
aoel1t1on to dtSkette sn1ppng charges. Payment: VISA and 
MASTERCARD acccpled. COD orders only, add S3 .00 
handling charge. Taaea: lllmols residents only, ado 8% 
sales 1ax 

MINIMUM ORDER: $35.00 

FOR ORDERS ONLY : 

1-800-621-6827 
(In llhn01s: 1-312-944-2788) 

INFORMATION & INQUIRIES: 

1-312-944-2788 only! 
HOURS: 9AM · 5PM Central Time, 


Monday· Fnday 


WE WILL BEAT ANY NATIONALLY AOVERTISEO PRICE 

ON THE SAME PRODUCTS ANO QUANTITIES! 


DISK WORLD! , Inc. 
Suite 4806 • 30 Eas Huron S11ee1 • Cn1cago. Illinois 60611 

DISK Authorized Reseller 
Information Processing ': BASF

WORLD! Media 

Use the card 

in the back of 

this magazine 

to order your 
COMPUTE! Books 

SAT• ACT• GRE • NTE 

GMAT • LOGO• LSAT 

Score increase performance warranties make KRELL'S SAT* and ACT* 
Preparation Series the clear choice for those who care about results. 
se-L. Krell's unique, SELF-CUSTOMIZING LOGIC la ilors leorning to the needs ond 
progress of eoch individual studenl . The Se.L's limitless and penetroting instruclion 
library makes our money-bock performonce warranly unmalchoble by imilators. 

ACT THE ONLY ACT SERIES WITH A PERFORMANCE WARRANTY! 
Coverage of All ACT Topics * English Usage * Mathematics * Social Science * Natural Sc ience * Unlimited 
Drill and Practice * ACT Format and Diff iculty level * Instant Answers and Explanations * 5(1~ * 
full Documentation 

COMPLETE SERIES (Blue Label) $249.95 WARRANTY * 10% OR tO POINT SCORE INCREASE OR 
FULL CASH REFUND **** 

CONDENSED VERSION (Red Label) $t19.95 Cover> Moth ond Engli•h Sections 

SAT THE ONLY SAT SERIES WITH A PERFORMANCE WARRANTY! 
WINNER 1984 OUTSTANDING SOFTWARE AWARD - CREATIVE COMPUTING 
Classic Set * Provides Comple te Coverage * Math, Verbal , Test of Standard Written English * Unlimited 
Drill and Practice * Simulates SAT Exam Format and Difficulty level * Instant Answers and Explanations
* Sl!.L * Full Documentation * Workbooks Unnecessary! 

EXPANDED SERIES (Gold label) $299.95 WARRANTY * BO POINT SAT SCORE 

INCREASE OR FULL CASH REFUND. Eaponded Vocabulary, Reading 

Comprehension, Word Relationship, Mathematics, ond TSWE Caveraqe **** -~~ 

NEA..,.COMPLETE SERIES (Blue Label) $229.95 WARRANTY * SO POINT SAi SCORE 

INCREASE OR FULL CASH REFUND**** 


CONDENSED SERIES (Red Label ) $t39.95 15 Prog•om• Cover Moth ond 

Ve rbal Sections
**** INClUDf.~ A-, & 61 OF ACADEMIC SCHOLARSHIPS by SC HWAB & lEIOE A 


KRELL'S LOGO M.l.T. Authori zed Ver~on* 4-Di•k Set• Two Copie•ol LOGOlor ,............. 

Apple II * All Utility Program!> * Sprite Drivers * All M.l.T. Demonstration Programs
* Shope Editor * Mu,ic Editor * 21 ·Program ALICE IN LOGOLANO Tutoriol Series
* Unlike Imitations, ICRELL'S LOGO Offers All M.I.T. Features and Picture Saving 
* 	 NETWORKING AVAILABLE . SPECTACULAR PRICE - $89.9S 


TOP RATED IN INFOWORLD-EXCEU.ENT IN AU CATEGORIES! IBM lOGO ••••lablo 


Call for KINDERLOGO 
BEST Fiut Comprehe nsive INDIVIDUALIZED Instruction * Reading , Writing. and Mothemotics * Highly 
Interactive * The Fundomentols * Unlimited Practice * $(!..L * Ideal for Self·lnstruction * En riching
* Profuse Graphics * Enthralls ond Enlightens 

THE LANGUAGE OF MATH. Nine Modules * Concepts and Ideas of Mathematics: Numbers, Processe s, 
Geometry, Graphs ond Charts, Money Terms, Measurements, Rotes and Ratios, Comparative and 
Descriptive Terms. Dictionary of Mathematical Terms. Ages 9 & up . More than 20 di1kl! 
$49.95 Per Mulli·Disk Module; Any Fi•e Module• $199.95; Complete Sot $299.95 

LINEAR EQUATIONS. How 10 U•e. Build and Solve Them. Age• 9 & up. Multi-Disk Set St 19.95 
OPERATIONS 	AND PROCESSES. ADVENTURES THAT TEACH *Addition, Subtraction. Mulhplicolion, 

D1v i,ion. and hponents. Ages 8 & up. Muhi·Di1k Set $169.95 

GRAMMAR, WHAT BIG TEETH YOU 'HAVE! Comprehen•ive ln•truction 
'." Grommor. Punctuation and English Usage * Se,L * Powerful Diagnostic Programs focu s on Problems 
on Standardized Exam•. COMPLETE MULTI-DISK SET $119.95 

THE DEVIL AND MR. WEBSTER Delinitive Vocabulary Building Serie•* 9000 Key 
Words * Word Attack Skills * S(J~ * Tutoring plus Exciting Gome format '* leorn tha Vocabulary 
Skill• lndi•pen.,ble for SUCCESS. COMPLETE MULTI-DISK SET $119.95 

GRE * GMAT * NTE * LSAT * TOEFL 
il( I • •-- • ' ' ... ._..__C..oool~~- \,4 0 " ·c.q ~I NTf "15.& I IOl f l - ( .-_....,.,-.,.,........ ...-._.. ...... ..,_. _., •• • 


-c... il••--·•·---- .. •·••i........ c... ,,_ .,..,,..._. ._. _ .. ..,.,...... cn1 .. .i..1 1• ...._ _ _ ,...., .._.'""'""'• •<..,. ---............
... ,.. . ...._... .. __ ...............__..,.,,._""__,.. ._______.,. ........ -.... ···-··-----­
_ .._ •.__.. _ _·~--·- ............. . ..__.... ...... ,_,.,. ~c--c ...-- •·-c--c· r-.<..--•- ­
I_,,...._, .... ( _ ., ( ...__ _ .._.__....,.._., (•IP lo-~o .... 

CALL OR WRITE FOR FREE CATALOG - DEALER INQUIRIES INVITED 


OUTSIDE N.Y. STATE ..;;:. "' "'""'""'°""''"" 
 K...EI!:L 
800-245-7355 • Pf::::,;~,~ ~=~o~~~=is I~ ­

1320 Srany Brook Road, Stony S.ook, New Yo•k 1t790 f5t6) 751 -5139 SOFTWARE CORR 

APPLE, ACORN, ATARI, KAYPRO, IBM-PC, IBM-PCjr, C-64, EPSON, TRS-80' 



• • • 
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To protect the res~ 


• against the 
frustration of 
incorrect data 
output and 
damage to 
software disks 

i/il 

• against lost time due to 
unexpected data loss 
and 'trashing" systems 

Special features of th e BN Models include a Master ON·Off 
switch. suppressor indicator light and a "press·to-reset" circuit 

breaker. Decorator beige unit mounts on wall or under desk. 

get the best. 
All of these unexpected problems can be caused by brief but intense 

surges on the power lines that carry electricity to your outlet. 
Unfortunately, severe surges can melt the electronic components 

in your computer. Plug into a Brooks Surge Stopper. It controls 
the flow of power to your equipment and dissipates harmful 

•""' ­
!W!_,--··­

--J 


surges. Your worries are eliminated and your satisfaction 
is guaranteed by our 5 year unconditional warranty. 

Brooks l'tarketing Corp. 
3569 Bristol Pike, 
Bensalem, PA 19020 
1·800·52.H551 
IN PA (215) 244·0264 

$5.00 Rebate Offer!! 
After purchasing a Surge Stopper (Model BN4·6 or BN6·6 ONLY), send the store receipt. this 
ad, and a side panel from the package showing the model• to Surge Stopper Rebate Offer, 
P.O. 672, Holmes. Pi\ 19043. We will send you a rebate check for $5.00. Please allow 4·6 wreks. · 
All conditions must be met to qualify for rebate. 

Limit of J ~bates ptr holl!chold. Offer txpl~s January JI. 1985. 

Name ------- ------ Address - -----------­

City State __ Zip Phone------­

COM JAN/{ you can't find a Surge Stopper dealer in your area call us TOLL FRt:E. 

You probably know who DISK 
WORLD! is: our ads are scattered 
throughout this and every other major 
computer magazine. 

We 're one of the largest computer 
supply marketers in the country. 

And we want you! 
But, no matter how much we ad­

vertise, we still can 't reach every com­
puter user . . . but you can. 

We're looking for people who want to 
run their own part- or full-time comput­
er supply business. 

You'll have our help. 
You won 't be alone. 
You'll have the accumulated experi­

ence , buying power and merchandis­
ing skills of DISK WORLD! working 
with you . (And, if you don't think that 's 
important, just remember this : 
eighteen months ago DISK WORLD! 
didn 't exist .. . and now we're one of the 
largest distributors in the nation.) 

$24.95 gets you started. 
We'll send you a complete business 

plan that tells you everything you need 
to know. 

It'll cost you $24.95 + $3.00 ship­
ping. 

But it's risk-free. Read it for fifteen 
(15) days and if you decide this isn't for 
you, send it back . We 'll refund your 
money. 

If it is for you, you 'll know what to do 
next. 

I 
I 

DISK WORLD! 
I 

Sulte4806 I
30 East Huron Street I 
Chicago, llllnols 60611 I 

I 

YES , I'm interested in the details of the l 
DISK WORLD! independent resellers pro-' 
gram. Please send me my manual. l 

I understand that if I don't like it, I can1 
return it within 15 days for a full refund. 1 

1 D My check or money order for $27.95 isl 
enclosed. 1 

0 Charge my VISA or MASTERCARD• 
# ____ _____ ___ 

Exp. __/__. 


Signature: _ _____ _____ 


PLEASE PRINT LEGIBLY! 
Name: _________ ____ 

Address: 

City: State: __ Zip: ___ 


1Phone: ( ) ___ 

L------------------------­



• • 

w. tmette, fl 60091 
13121256-4456 

23 PARK ROW 
NEW YORK CITY 
NEW YORK 

s229 "ik·~~-.~~TPI S2DVQea 

QTY. 20 DSDD-96TPI 

SOFT SECTOR ONLY! 

MINIMUM ORDER: 20 DISKEITES 


These are ractory-lresh 3M diskettes packed 1n bo•es 

ol 10 w11h Tyvek sleeves. reml0<ced hubs . 1dentihca­
11on labels and wrl!e--ptotect tabs 

LIFETIME WARRANTY! 

ON ALL 3M SCOTCH DISKETTES! 


SUPER SPECIAL! 

Order 50 3M Scol cl' Disk· 
ettes on this special otter and 
you can get an Amaray Media 
Ma1e 50 lor only S9 99 
(shipping included) Normally, a 
$14 .95 reta11value, th1s is one of 
1he bes1 oes1gneo disk storage 
uni ts we·ve seen Special slots 

and ndges tor stacking A great buy 

1V1tn 50 3M Scotch 5•1· D1ske11es $9.99 
Ordered alone: $10.95 ' S2 .00 Shpng . 

8 " 3M Scotch D isk e ttes 
8. SSSD $1 .96 ea 8. SSDD $2.42 ea 

8. DSDD $2.76 ea 

SOFT SECTOR ONLY! 

MINIMUM ORDER a· DISKETTES. 20 


3M HEADCLEANING KITS 

Stop swearing and start c\eantng This non·aOras1ve 

cleaning kit has everything you $18 QQ· S1 50 

need for 30 apphcat1ons • Snpng 

DISKETTE 70 STORAGE: 
STILL A GREAT BUY 

us1.1ree storage for 70 5 \{,,· disk· 
tes Six dividers included . An ex· 

ellent value -5~~~$11.g5 
• DISK CADDIES 

The original l/1p·up holder for 10 
5 ''•• diskettes Beige Of grey only 

' ' $165 · 20
'• ea Snpng 

PRINTER RIBBONS 

AT BARGAIN PRICES! 


Brand new nbbOns produced 10 manufacturers specs 
Epson MX-70/80 $3.58 ea. 25 Snpng 
Epson MX-100 $6.99 ea · 25 Snpng 
Ok1data Micro 83 S1.48 ea · 25 Snpng 
Ok•data Micro 84 S3.66 ea · 25 Snpng 

Shipping: 5 1 DISKETTES-Adel SJ 00 per 100 or tcwer 
d1ske1tes e· DISKETTES-Ace~ S.: 00 per 100 01 !ewer 
diskettes Other 1tem1: Aao sr1pP'ng Charges as snown rn 
aad1tron 10 01s~et1e snipping cnarges Payment: VISA ana 
MASTERCARD accepted COD oroers only. aod SJ 00 
nano 11ng charge Texes : Illinois res idents only. add 
8°c sales 1ax 

MINIMUM ORDER: S35.00 


FOR ORDERS ONLY: 


1-800-621-6827 
(In llhnOIS' 1-312-944-2788) 

INFORMATION & INQUIRIES: 

1-312-944-2788 only! 
HOURS 9AM · 5PIA Central Time , 


Monday - Fnday 

WE WILL BEAT ANV NATIONALLY AOVERTISEO PRICE 


ON THE SAME PRODUCTS AN OQUANTITIES! 

DISK WORLD!, Inc. 


Suite J806 • 30 Eas Huron Street • Chicago, llhno1s 60611 
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IBM PC wlDrtve 
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DISKETTES 
Holiday Special 

FREE Head-Cleaning Kit. 

PRINTER SPECIALS 

J1.1k l &100 ,.. 0~ 1 C:1119:;> 

Par.H Ol"•C l(X? 1091 ~ 0~ 1 c1 1 1 9J 
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9 a.m. - 5 p.m. Coast to Coast 7 days a week 

II El':lRRT ORTR H~C. 
PD Bo• 297 ,.,.. 

"RATED #1 FOR SERVICE & REUABIUTY" 
ORDER TOll-FREE 

800-221-8180 -Jrn1'il1USIC
IN NEW YORK STATE IYJO&JI~ WORlDCAll <2121 732-8600 10038 
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5 .25 INCH FLOPPY DISKS 
NASHUA W01D ~~ ".'C •1 99 ta 
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EPSON PRINTERS SALE 
Dot Matrix, Bidirectional with Logic 
Seeking , Paper Feed and Tractor Feed : 

RX 80 100 CPS 

RX 80 F/T 100 CPS 

RX 100 100 CPS 

FX 80 160 CPS ., 2 KButter 

FX 100 160 CPS , 2 KButter . 

LO 1500 200 CPS Draft , 67 
CPS Letter Quality , 2 KButter 51075.00 

Sn1pp1r19 and Handbng SJ 00 lor any ~ze oroer of Oiskenes, S9.00 
lor printers. C 0.0. orders aoo Sl 65 We accept croon cards al NO 
e><lra cnarge lllmors resklents please a<lO 7'/o sales la>< . 

Call now TOLL FREE ANYWHERE in the US 
Nationwide ............. 1 800 336-6875 
Illinois ..................... 1 800 942·5200 
International .......... 1 312 256·4456 
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THINK TANK 

NOTE; WE. CARRY A RJU LINE Of AUDIO, Vt0£0, ANO C'OMPUm!S 

IN EVERY MA.OR BRAND. THIS USllNC IS JUST A SM.AU SAM.PU: lN 

OUR ' 10.CXX>.CXX> INVENTOR'V. Pt.EASE CAU US TCU FREE CR mTE 


TO US F<R Pl<ICE5 ON ITTMS NOT umD ™<S AJJ 
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.----s=...IMACHINE & 
ASSEMBLY 
tANCiUACiEtJ lil~ []mJJlllf~r llllll~ mu~® PROGRAMMING 

Recognized as the authoritative source for micro users! 

Superior Performance 
Practical Price! 
More programs, projects, ways to use your micro 
for home, hobby, education, and business! 

Select 5 Books 
for Only s 2 95 

l.'CMl1Ul~~ll.Mb 
KlTOlr-" ... .,..... ,. ..... 

I
List $18.95 

....... --" 

1745 

List $14.95 
1706 

List $11.50 (paper) 

fNOlllll SHUl'ITl"<;,_~flt "'• 
a.u~PERSONAL • 8.1,5/Cl.fl"(lU"+,W<OllN 

.. l:J t" .. ~ I., 
Ptf .t~ JllS"1

Cffi:?f!.[.ERS 

1539 1521 
Llat $21.95 Lisi $17.95 

Plus FREE For Joining • 
7 very good reasons to join 
The Computer Book Club® 
• Big Savings. Save 20% to 75 "/c on books sure to increase 
your computer know-how 
• No-Risk Guarantee. All books returnable within 1O days 
without obligation 
• Club News Bulletins. All about current selections-mains, 
alternates, extras-plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute titles you can pick from 
• "Automatic Order." Do nothing, and the Main selection will 
be shipped automatically! But ... if you want an Alternate 
selection-or no books at all-we'll follow the instructions you 
give on the reply form provided with every News Bulletin 
• Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 60o/r to 
80% 
• Extra Bonuses. Take advantage of added-value promo­
tions. plus special discounts 
• Exceptional Quality. All books are first-rate publishers edi­
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 

r1r;;-[]~~;.;;i-;;'u';;[i1;L1-:--
j 

I - - I 
P.O. Box ao, Blue Ridge summit, PA 11214 I 
Please accept my membership in The Computer Book Club• and send the 5 volumes I 
circ led below, plus. my FREE 7985 Computer Era Calendar, billing me $2.95 plus I 
shipping and handling charges. If not satisfied, I may return the books within ten days I 
without obligation and have my membership canceled. I agree to purchase 4 or more 
books at reduced Club prices (plus shipping/ handling) during the next 12 months. and I 
may resign any time thereafter. I 

1055 1160 1195 1251 1295 1309 1394 1405 1495 I 
1506 1521 1533 1539 1540 1575 1588 1640 1643 1702 

1706 1707 1718 1745 1746 1748 1759 1798 1840 I 
Name ~~~~~~~~~~~~~~~- Phone -~~~ II 
M~~ I 
City ------- -------------- 1 
Stale Zip I 
Val id for new members onty. Foreign applicants will receive special ordering 1nstruct10ns Canada I 
must remit in U.S. currency. This order sutiiect to acceptance by The Computer Book Club•. 

L CMPT-185 • 

1985 Computer 

Era Calendar 

FREE when 

you join! 


Publisher's List $6.95 

- - - I -.- ~ •- _-.~1 - ~· .\_,_,_ - I 

- - -i _, 

http:l.'CMl1Ul~~ll.Mb


COMMODOREATARI. 
DEADLINE 534.75 800Xl COMPUTER CALL 	 COMMODORE CARDCOScarborough 	 $34.75 ENCHAN TER 


' $24.75 INFIDEL .. S34.75 

t050 DRIVE CALL 	 C64 COMPUTER . . CALL LIGHT PEN . . 529.75 

Songwriter . .. ... · · · · .. 10t 0 RECORDER . .... 555.00 	 SX 64 CO MPUTER ...... CALL 5 SLOT EXPAN. 64 .. 554 .00 
Picturewrlt ........ · .. · ' $24.75 t020 PRINTER .. $59.00 PLANET FALL S34.75 C 1541 DISK DRIVE .. $239.00 64 WRI TE NOW . . 539 00 
Phi Beta F .. .. '' $32.75 STAR CROSS S34.751025 PRINTE R. . $189.00 Ct 526 PRINTER.. $269.00 64 MAIL NOW . $29 .00 
Mastertype .. . '' 524.75 t027 PRINTER... . . . $249.00 MPS801 PRINTER. .5215.00 20 WR ITE NOW ... 529 .00SUSPENDED $34.75 


' ' 524.75 WITNESS. . $34.75 
Run f Money 	 1030 MODEM .. .. . . .. 559.00 C 1702 MONITOR.. 5249 00 64 KEYPAD 564 00 
MONKEY WRENCH II C64 105 LOGO 64 . S45 00Net Worth ..... ' . $52.75 	 S52 75 ZORK I . . $34.75 UNIV CASS INT 529 75 

Mlcroprose HOME ACCOUNT D 54 4 75 ZORK 11 $34 75 C64106 PILOT 64 S35.00 PRINTER UTILITY S 19 75 

Solo Flight $22.75 TAX ADVANTAGE S35 75 SIMON'S BASIC S29.00 6 SLOT EXPAN 579 96Scarborough 
NATO .. .. .. .. .. .. . $22.75 Fisher Price Songwriter . . . . . 524.75 SSI 3 SLOT EXPAN. S24 .95 

Spitfire . . . . . . . . . . $22.95 Dance .. .. .. . · $16.75 Picturewrit . . . 524.75 Baseball . ... -5 22.75 Scarboroug~ 
F·15 Strike . .. .. . . 522.75 Memory ... .. . . · · · S16.75 Mastertype . . . . $24.75 Germany 1984 .. . .. ... 532.75 Songwriter . . . . . . . . 524. 7 5 
Air Rescue ...... . 522.75 Logic 516.75 Run f Money ... $24.75 50 Missions .... ... .... S21.75 Picturewri t ... $24 .75 

Numbers ... 5t6.75 Ph i Beta F .. .. . $24.7 5 

Baseball ................. S22. 75 Solo Flight .. -S22 .75 Microsoft Mastertype . . . . 524.75 
SSI 	 Mlcroprose HES 

S51 .95Trill ium 
.......5t5.95
Questron . . . . . S26.75 Shadowkeep .......... 526.75 NATO .. .. 522.75 Type . ... Run f Money 524.7 5 


Germany 1985 ....... ... S32.75 Fahrenheit 451 . . . .. 526.75 Spitf ire $19.95 Turtle G ..528.95 Net Wort h .... ......... $24.75 


50 Missions ............ S21 .75 Amazon 526.75 F·15 Strike . · · ·S22.75 Hes Card .... S26.95 Batteries Included 

Maze Master .. . S14 . ."5 

Spinnaker 	 Air Rescue . ·522.75 Paper Clip ... ... 559.95Synapse 	 Grid Runner . . . . . $14.75 
Spell Pak . . .. $34 .95Alphabet ... $18.75 Synfile . . . . 548. 95 SSI 	 Tlmeworks .522. 75 	 Consultant . . . Baseball .. .. 564.95 

Ouestron .. ......S26. 75 
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The man who becomes a 
monster has just become a 
software game. 

Commodore introduces 
QUESTPROBE~" a series 
of adventures that begin 
where comics leave off, 
starring your favorite 
Super Heroes':" Like the 
Hulk'." And Spiderman'." 
(He's next.) 

Now you can do more 
than follow the Hulk's 
adventures, you can live them. 
On your Commodore 64 "' or 
the new Commodore PLUS/4'." 
Command the intellect of Dr. 
Robert Bruce Banner (the man). 
Harness the fury of the Hulk (the 

monster). Use every bit of logic, 
reason, imagination and cunning 
you possess (this is why educa­
tors like this series) to unlock the 
mystery of the chief examiner 
and his strength sapping door. 

We couldn't have captured 
the Hulk without the help of 
Marvel Comics '" and Scott 

Adams of Adventures 
International. 

But a puny human like you 
can pick up the Hulk all by 
yourself at any software 
store. (It's just a diskette.) 

And while you're there 
look at all the other 
Commodore software pro­
grams for fun and profit, 

home, business and monkey 
business. 

You'll see why Commodore is 
quickly becoming a software giant 

~ 

rr-.n ol Mar..1Comics OIOUll 
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