










The flrst product, DX-Droid, is 
a $245 librarian/editor program 
that links the ST via MIDI cables 
to a Yamaha DX- or TX-series 
keyboard synthesizer. The DX­
Droid librarian lets you store 
banks of 32 musical instrument 
sounds (voices) in the ST's main 
memory or on disk. Each instru­
ment stored in memory can be 
played on the Yamaha keyboard 
simply by pushing a button. And 
the DX-Droid editor lets you dis­
play pictures of each instrument's 
sound wave and modify the wave 
to create a new sound. 

DX-Droid has a certain 
amount of intelligence, too. If you 
tum it loose, it automatically fills 
up your disk with new instrument 
sounds it creates itself. Most of 
these sounds are random and not 
especially musical. But many tum 
out to be similar to real musical 
instruments or quality synthetic 
sounds and are thereby quite ap­
pealing. DX-Droid creates new 
sounds using many different 
methods, including random sound 
generation, averaging two instru­
ment sounds together (a piano 
and a saxophone, for instance), 
merging voices via a glide func­
tion, and randomly distorting a 
real instrument sound. 

The second Hybrid Arts ST 
product is EZ-Track ST. For $65, it 
turns the computer into a 20-track 
MIDI digital tape recorder. EZ­
Track lets you record music on up 
to 64 MIDI keyboards and other 
MIDI-connected devices, including 
drum machines, guitars, harmoni­
cas, harps, or whatever. You can 
combine separate tracks into a sin­
gle track, copy sounds from one 
·track to another, record in real­
time or step time, vary your 
song's tempo from one-half beat 
per minute up to 480 beats per 
minute, and control all of your in- . 
struments from a single master 
keyboard. The program works 
with all MIDI equipment, regard­
less of the manufacturer. Com­
mands are entered with the 
mouse or keyboard. 

Professional musicians who 
demand even more performance 
can purchase the MIDITrack ST 
for $375 or the MIDITrack Pro ST 
for $575. These programs let you 
E!dit sound waves by playing with 
Cl picture of the wave on the ST 
screen. They let you create your 
own movie soundtracks by syn­
chronizing your music and sound 
effects with a videotape via a 
SMPTE (Society of Motion Picture 
,md Television Engineers) clock. 
On a 1040ST, you can record up 
to 60 instrument sounds and up to 
100,000 notes in just one song. 
According to Frank Foster, chief 
executive offlcer of Hybrid Arts, 
"You can do a whole movie score 
and not run out of memory." 

A third ST music product is 
the ADAP SoundRack from Hybrid 
Arts and Nilford Laboratories. 
(ADAP stands for Analog to Digi-

tal Audio Processor.) The Sound­
Rack is expensive (from $1,995 to 
$15,000), but, according to Foster, 
it performs "better than audio 
processors that cost over $150,000." 
When plugged into an ST, it lets 
you sample sounds for 20-80 sec­
onds, then store those sounds in 
the computer. You can store up to 
64 samples in memory for instant 
playback on an electronic key­
board hooked up to the ST. 

Once a sound is in memory, 
you can use the SoundRack to look 
at a graphic representation of the 
sound on the screen. Then you 
can cut pieces out of the sound 
wave and paste them on different 
parts of the wave. You can also 
modify and create new sound 
waves by using digital effects pro­
cessing (including delay, echo, re­
verb, and so forth). 

lr:--rI,""IIThe Ear 
News, rumors, and gossip 

�~� heard around the ST community. 

Mum's The Word 
At this writing, Atari is �~�e�d� to soon armounce a major soft­
ware deal with a big-name software company-one of the big­
gest, in fact. If the deal goes through, it should turn a lot of 
heads and gain new respect for Atari and the ST. Even the Mac­
intosh and IBM people will be impressed. Sorry, but we prom­
ised not to reveal any more about this one. 

Death Of A Salesman 
When the 5205T flrst started appearing in Toys "R" Us stores 
around the country, Atari Chairman Jack Tramiel and an entou­
rage of other Atari execs dropped in unarmounced at an outlet 
near Sunnyvale and posed as customers to see how their com­
puter was being received. But the surprise visit turned sour when 
an unknowing salesman tried to steer Tramiel away from the 
520ST toward a Commodore 128. Jack was not amused. 

Beta Blockers 
Software developers use special codewords for prerelease versions 
of their programs: An alpha copy is the earliest version that func­
tions at all, and a beta copy is a nearly flnished version that needs 
further testing and debugging. Customarily, software developers 
distribute beta copies to beta testers-trusted people outside the 
company who test the program and file reports of any bugs they 
find. But recently some ST software developers have quietly started 
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You've captured the gold in Summer 
Games® and Summer Games If"'. Now 
it's on to the Winter Games! And what 
an incredible setting-a completely 
realistic winter wonderland featuring 
seven action-packed events. 

At the Ski Jump you control your 
fonn in mid-air, knees straight, leaning 
forward. Hot Dog Aerials challenges 
your courage and your sense of humor. 
In Figure Skating you leap into Double 
and lliple Lutz jumps-wow the crowd 
with a perfect Camel into a Sit Spin. 
It's timing and style that counts. Free 
Skating lets you choreograph your own 
routines. In Speed Skating it's you 
against a fellow speed demon-the 
fastest human beings on level earth! 
And the Bobsled-still faster as you fly 
around hairpin turns, leaning hard to 
stay in the tube. Finally the Biathlon, 
the ultimate challenge to your endur­
ance in cross-country skiing and 
marksmanship. 

All of this fun and excitement is 
easy to learn and play. You control the 

action with the joystick, animating your 
player for style and rhythm. You choose 
the country you want to represent. 
Listen to its national anthem. Then it's 
practice, training and learning a win­
ning strategy for each event. Now the 
Opening Ceremony and the competi­
tion begins-against your friends or 
the computer. Will you be the one who 
takes the gold at the Awards Ceremony? 
Will your name be etched amongst the 
World Record holders? 

The quest for the gold continues ... 
And it's all here-the strategy, the 
challenge, the competition, and 
pageantry of Winter Games! 

Available for Atari ST. 

ffJEILYK: 
1043 Kiel Ct., Sunnyvale, CA 94089 

Stri1tegy liilmes tor the ActJon-liiIme 141yer® 



moving all beta testing in-house. y? Because 
some UIlIuupuloUi beta testers h e been mak­
ing copies of the programs for frie~ ,and the 
undebugged versions are filtering , ugh the 
user community and causing all leis of prob­
lems. The in-house beta testing oft ~n takes long­
er, but apparently the feeling among these 
software developers is beta late thllm never. 

Unable To Cable 
One of the largest manufacturers a~ld suppliers of 
computer cables-a Dayton, Ohio-based outfit 
called Cables-To-Go-is stymied b the Atari ST. 
Since the ST has IBM PC-compati1:1e modem and 
printer ports, those cables are co only avail-
able. But a few months ago, peopl started asking 
Cables-To-Go for a video cable to onnect an 
A~ ST to a Sony I<V-1311CR. ~ I<V-1311CR 
is a do-everything TV/monitor that offers remote 
control, analog RGB, digital RGB, omposite vid­
eo, and 105 cable-ready channels flr about $600. 
Very popular among Amiga users, . e I<V-1311CR 
would work with the ST, too, with e right cable. 
Cables-To-Go figured it would be flO problem to 
whip one up in a week or so. 

Guess again. First they had ~uble locating a 
source for the weird 13-pin DIN c ()nnectors that 
Atari uses for video output on the ST. Then, 
when they finally found a supplier for the connec­
tors, the prototype cables didn't w rk as expected. 
Oddly, the ST's video and audio signals are both 
incompatible with the monitor. 

At this point, Sony itself step ed in to lend 
Cables-To-Go a hand. Sony engine~rs bought a 
1040ST and have been struggling for weeks to 
make a cable that works with the' monitor, yet is 
economical to manufacture. Appar mtly the cable 
will have to include some extra cuitry to avoid 
requiring modifications to the mOnitor. Sony is 
anxious to perfect the design beca se it plans to 
order at least 1,000 of the cables m Cables-To-
Go. Why so many? Because Sony ;vants to distrib­
ute the cables to its nationwide sa s force, which 
will then try to entice Atari deale into carrying 
the I<V-1311CR as an alternative t~ the Atari 
SC1224 color monitor. 

New ST BASIC? 
There's definitely going to be a ne and im­
proved version of ST BASIC. The ~ nly question is 
when and how much. The latest liumor is that we 
can expect something this fall. 

The new version is being wri en by Meta­
comco, the British company that "1 ote the origi­
nal BASIC that Digital Research and Atari 
eventually turned into ST BASIC. Metacomco 
also wrote AmigaDOS and Amiga ~BasiC, the 
language that was quickly replace . by Microsoft's 
Amiga BASIC soon after the Amig was released.) 
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Supposedly, the new ST BASIC will have greater 
support for GEM and VOl calls, but may not be 
completely compatible with the current ST 
BASIC. This shouldn't be a problem, though, be­
cause relatively few programs have been written 
in ST BASIC anyway. 

AhI's Well That Ends Well 
Atari has contracted with David Ahl and Betsy 
Staples to put together its in-house magazine, the 
Atari Explorer. Ahl founded Creative Computing in 
the mid-1970s and remained the magazine'S edi­
tor until it folded in 1985. Staples is his long-time 
associate. Both will remain based in New Jersey 
and edit the Atari Explorer from there. They're 
taking over the bulk of the Explorer workload 
from Atarian Nell Harris, who used to help edit 
Commodore's in-house magazines until he fol­
lowed Jack Tramiel to the new Atari in 1985. 

Quick Blit 
Atari has said that current 520STs and 1040STs 
can be upgraded with the long-awaited bUtter 
chip when it becomes available later this year. 
(The chip is designed to speed up screen graphics 
and must be installed inside the computer.) But a 
highly credible source at Atari is skeptical. Not 
only are there no empty sockets for the blitter in 
current machines, he points out; there also isn't 
any room to squeeze in a daughteJ'board. We 
hope our source is wrong on this one, but he 
comments, "Remember all those VIC and 64 up­
grades that Commodore owners got?" 

The Volkscomputer 
You've probably heard that about half of the ST's 
installed base is in Europe. But did you know that 
for the past year, more STs have been sold in 
West Germany alone than in the entire United 
States? One reason is that the ST was introduced 
in EUrope a few months before it first appeared in 
the U.S., because Atari had to wait for FCC ap­
proval. Another reason is that a significant portion 
of Commodore's traditionally strong dealer net­
work in Europe switched to Atari when Jack Tra­
miel took over. 

On The Whims Of Eagles? 
Just what is Electronic Data Systems (General 
Motors' data processing division) doing with the 
four Atari 1040STs they bought this summer? If 
you've got a handle on what EDS is up to with 
their STs, drop us a line. 

Whisper To The Ear 
Got something you want to get off your chest? The Ear 
wants to hear. Mail missives to The Ear, c/o COM­
PUTE!'s Atari ST Disk & Magazine, P.O. Box 5406, 
Greensboro, NC 27403. Or send electronic mail to Compu­
Serve ID 70675,463, Delphi ARLANL, or The Source 
TCT987. All sources treated confidentially. n 
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S
ay/~"nowto 
COMPUTEt's Atari ST 
Disk & Magazine, and 

get ,our first issue-FREE. * 
If you're one of the tens of thou­

sands who've recently purchased an 
Atari ST, here's great news! 

Introducing COMPUTEt's Atari 
ST Disk & Magazine-an exciting 
new publication devoted exclusively 
to the special needs and interests of 
Atari ST users like you. And this 
special FREE offer is a great way to 
get acquainted. 

Every other month, COM­
PUTE!'s Atari ST Disk & Magazine 
brings you exciting new action­
packed programs already on diskl 
Each is ready to run. Just load the 
disk and you're ready to go. 

You can depend on getting at 
least five new programs in each 
issue-high-quality educational, 
home finance, utility, and game pro­
grams you and the entire family will 
use, enjoy, and profit 
from all year long. 

& 
Fact is, the fantastic programs 

alone are worth much, much more 
than the low COMPUTEt's Atari ST 
Disk & Magazine subscription price. 
But exciting new programs are just 
the very beginning of what you'll get 
as a COMPUTEt's Atari ST Disk & 
Magazine subscriber. 

Has a hot new piece of software 
suddenly hit the markeU Turn to the 
magazine section and find out fast­
and first. Our up-to-the-minute soft­
ware reviews are timely and com­
plete. And you can depend on each 
Issue to deliver the latest inside word 

• Silm Tramiet S~QIa Out Alan's pre5idcnt reflcclll on the 
biggest business turnaround since Lee laeeoc:! revived Chrysler 

• Summer CES Report A complctl' rundown on l~ 1011(,.")\ 
hard .... '3te and softW'J.~ announced for your ST at the Summer 
Consumer Electronics Show 

• S T NtH'J & Noles All about whaCs hnppcnin~ in the 
ST community 

• Programming In C A rrgular column by noted author 
Sheldon Leemon 

. 0 " Tltis Montlt 's Disk: 

• £M:".,,(W Protect )('JUrfCn5Ilive files rrum 
USlecn..'Oder/dC'eoder 

. ~_Aff A read)'-I~picturefile· 

'" Nod ~~7'=:-:=~~ 
=-::"~1~:=-'::' 

A Z IN E 
on everything from interfaces to 
languages ... programming to disk 
drives. If it has anything to do with 
your Atari ST, you'll find out right 
here in the pages of COMPUTE!'s 
Atari ST Disk & Magazine ... the 
definitive guide to your new Atari ST 
computer. 

So subscribe today and take ad­
vantage of our special FREE SOFT­
WARE AND MAGAZINE offer. Sign 
up now and we'll give you your first 
issue of the disk and magazine-ab­
solutely free.· It's yours without 
charge as our way of saying 
IIWelcome Aboard." 

But hurry. A deal this special 
can't last forever. So return the at­
tached reply card now! 

Mail coupon today or 
call toll-free 

1-800-247-5470 
In Iowa 

1-800-532-1272 
COMPUIE!'s 

Atari 51 Disk & Magazine 

A COMPUTEI Publication 

••••••••••••••••••••••••••• 
Mail today to: 
COMPUTEt's Atari ST 
Disk & Magazine 
P_O. Box 10775 
Des Moines, IA 50340 

D YES! Sign me up for 
o Payment Enclosed 0 Bill My VISA/MasterCard 

CHARTER this no-risk offer. Send me my f irst 
issue of the disk and magazine FREE 

SUBSCRIPTION 
of charge-as my special 
"Welcome Aboard " bonus. 
Then enter my charter 

OFFER subscription for six MORE issues 
(a full rear's subscription) at the 
specia introductory price of just 
$59.95. I save more than $17 off the 
newsstand price. 

Credit Card # _______ Exp. Date' __ _ 

Signature' ______________ _ 

Name _____ __________ ___ 

Address _______________ _ 

City ________ State __ Zip ___ _ 

Outside U.S.A., please add $6 (U.S.) per year fo r postage . 



Sam Tramiel Speaks Out 

In the summer of 1984, Sam Tramiel 
followed his father-Commodore 
founder Jack Tramiel-to Sunny­
vale, California to become president 
of the new Atari Corporation. The 
senior Tramiel had just purchased 
Atari from Warner Communications 
in a last-ditch attempt to rescue the 
beleaguered company from impend­
ing bankruptcy. Another Tramiel 
son, Leonard, became vice president 
for software development. After two 
years, this management team has 
not only turned Atari around, but 
has also helped to inject new excite­
ment into the industry with its ST 
line of personal computers. This in­
terview was conducted on June 3 in 
Atari's booth at the Summer Con­
sumer Electronics Show in Chicago. 

Tom R. Halfhill, Editor 
Selrby Bateman, Features Editor 

Q: Tell us what you consider to 
be some of the key factors to the 
sUlccess of Atari over the past 
ye,ar-the things which have put 
you in the position you are in 
now with the ST. 

T miel: OK. As you know, we 
took over Atari in July 1984. We 
knew that Atari was in a mess, 
b It we had no idea of the extent 
th,at mess was. It took us until al­
m()st the end of 1985 to get the 
mtess turned around. So by the 
end of 1985, we had turned the 
co pany around, we had reorga­
ni.zed, and we almost set the com­
palny up into a number of 
different divisions. One group of 
g1.llys was cleaning up the old 
problems-cleaning up the ac­
counts, getting everything reorga­
nized, getting the overheads 
down, getting everything in place. 
Then we had a group of engi­
nE!erS, as you know, who started 
working on the new products. 
T ley started even before we took 
o rer Atari. They started really in 
June, conceptualizing how the 5T 
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should be designed. My brother 
Leonard [vice president for soft­
ware development], 5hiraz 5hivji 
[vice president for research and 
development], John Feagans [di­
rector of software development]­
we all sat down and said, "OK, 
the 5T will do the following 
things." We met with DRI [Digital 
Research Inc.] to discuss what 
would be the best interface for our 
operating system, and' everyone 
agreed wholeheartedly which way 
we should go. We made a very 
aggressive engineering plan, and 
at the January [Consumer Elec­
tronics] show of 1985, bang! We 
had the prototypes. 

It was amazing how four cus­
tom chips at one time came out, 
and every single one of them 
worked. We were just over the 
moon. Four custom gate-arrays in 
January came out. Two days 
before the show, 5hiraz was say­
ing, "I hope they work." And 
they all worked. 

The operating system took us 
a while to finish off. That was fin­
ished in April-May of 1985, and 
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we started shipping to Europe. 
And then we got the FCC [Federal 
Communications Commission] ap­
provals by July, and started ship­
ping in the U.s. 

So, separating the company 
from the old and the new was the 
key. Not that the old problems 
slowed down the new 
developmen ts. 

Q: Have you been surprised at 
the extent of the interest-how 
quickly it's come, the software, 
the users? It seems as if the ex­
tent of the interest has been 
even greater than you 
anticipated. 

Tramiel: Well , to be very frank, 
we anticipated the interest to be 
very high . We felt the market had 
not gotten a new machine at the 
right price si.nce the Commodore 
64 came out [in late 1982]. There 
was nothing that was really that 
exciting. The Macintosh-yes, a 
very nice machine, conceptually 
beautiful-but overpriced for the 
average man. And the ST was to 
October /986 

get that new technology at the 
price for the average man. That's 
been our whole philosophy. 

Q: Why has the ST sold so well 
in Europe? The European mar­
ket accounts for over 50 percent 
of the STs. 

Tramiel: I'm not sure why. We 
have ideas why. We have a very 
good team over there of men, old 
friends from our old company 
who know the marketplace very 
well. And I think the European 
dealers who are carrying the ST 
know value. They go into an of­
fice, let's say, in Germany or 
Switzerland, and they show the 
buyer in the office, " Why buy 10 
IBM PCs when you can buy 20 
STs and achieve the same solu­
tion?" It 's a much better machine 
for a lower price. And they go for 
it. 

Q: Do you anticipate increasing 
a move toward parity with U.S. 
sales? 

Tramiel: That's our plan. We're 
pushing the U.s . very hard this 
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year. We want to get the U.S. up 
and going. We have a promotion 
this summer which should do 
well on the ST: That's a mono­
chrome system complete with the 
floppy drive, monitor, and CPU 
[central processing unit] for under 
$599, for the 520ST. That should 
get the marketplace rolling bigger 
in the U.s. 

Q: What is your estimate of the 
installed base now, here ud in 
Europe, and what do you think 
it will be by the end of 1986? 

Tramiel: We don ' t publish coun­
try-by-country numbers. We never 
have and we don 't plan to. But on 
the ST worldwide, it 's now over 
200,000 machines. And we hope 
that before the end of 1986 to be 
around 500,000 machines. That's 
our target, and that's a conserva­
tive target . 

Q: Who do you think is buying 
the ST so far? 

Tramiel: For our market study we 
had some focus groups that we 
studied. Most of them are 



second-time computer owners. 
They own a Commodore 64, an 
Atari 800, or an Apple II, and 
they want to upgrade to the new 
technology. That, I think, has 
been our first buyers. I think as 
people realize that it's such an 
easy machine to use, then of 
course first-time buyers will get 
involved with it also. And that's 
our whole thrust this year: ease of 
use, power, and for a very low, 
low price. 

Q: There seems to have been, a 
few months ago, a real scarcity 
of machines in the U.S. We won­
dered why there was this scarci­
ty at that time, and were some 
units being diverted to Europe 
because of the strong demand 
there? 

Tramiel: We plan our production 
according to what -we think our 
requirements are. In the U.S. and 
around the world, we're very 
careful who we sell the machine 
to. The retailers are all shaking 
out-who's a good retailer and 
who's a bad retailer? So we're 
very careful who we sell to and 
how many we will sell to them. 
We will not stuff machines into 
the stores. We don't want them to 
be over-inventoried. So they have 
a lean inventory, and they get the 
machines and sell them right 
away. That's why there's a scarci­
ty. We're giving a little bit more 
now to each dealer so they have 
more inventory. 

Q: You've established some pret­
ty complete requirements for 
dealers who want to carry the 
1040ST. Is that part of your new 
philosophy? 

Tramiel: Yes. We're trying to 
build up a very strong dealer 
base-a sophisticated dealer base. 
They have to be a servicing dealer 
who knows how to fix an ST. We 
know that after the 1040 there 
will be a two-meg machine, a 
four-meg machine, Unix-based 
68020s next year, and you can't 
sell that through Toys "R" Us. 
You have to have sophisticated 
dealers. So we're trying to build 

up that base now, starting with 
the 1040. Slowly, but very strong. 
It's a good, strong base. 

Q: Will the single-sided drives 
be superseded by the double­
sid.ed drives, and if so, when do 
YOll anticipate that happening? 

Tmmiel: Yes. The single-sided 
drive now has a price advantage 
over the double-sided drive. I 
would assume, as it happened 
with the 5 1f4-inch drives, as time 
goes on they will merge to be al­
most the same in price. For the 
year of 1986 and part of 1987, 
there will be two drives. Maybe in 
labe 1987 it'll go to the double­
sided drives only. 

Q: We know that Toys "R" Us 
and Target stores are already in 
lin.e with you in the mass mar­
kelt. Any other major chains that 
YOlll anticipate carrying the ST? 

Triilmiel: There are some major 
reg~onal chains. Lechmere's on the 
East Coast is carrying the 520 and 
doing very, very well with it. Fed­
eralted on the West Coast is carry­
ing it and doing well with it. Also 
in Texas. We're also being careful 
which mass merchandisers will 
carry it. I had a meeting today 
with Zayre. The question is, can a 
Zayre support a 520? They're not 
sure and we're not sure. So in­
ste~ad of going full blast, we're go­
ing to take a small marketplace 
and study it. 

Q: Do you think that's key to 
th,e approach of avoiding the 
ki:nd of problems that happened 
two or three years ago, when 
home computers were put into 
stores and customers couldn't 
get adequate support or even 
just basic guidance? 

Tramiel: I think that the mass 
merchandiser has its place, and so 
does the specialty store. The mass 
merchandiser allows a machine to 
be~ sold at a very low price, and a 
lot of people who already know 
how to use a computer can just go 
there and buy it at that price. The 
support that the specialist dealer 
affords is important to people 
who want the support. Even the 
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guy who buys the low-priced ma­
chine from the mass merchandiser 
can go to the specialist for second­
time buying: for software support, 
peripheral support, and getting all 
the backup he needs. So there's a 
symbiotic relationship between 
the two of them. 

Q: You and other people at Atari 
have already talked about the 
different generations of STs. 
What's the next step, and how 
do you see the progression in 
the future? 

Tramiel: First there's the ST line, 
which will be going up in RAM 
[random access memory] as RAM 
technology and afford ability in­
creases. One-meg RAM should be 
big in 1986, and therefore we will 
be introducing a two-meg and a 
four-meg machine later in 1986-
probably the late quarter in '86. 
After that we'll be having en­
hanced graphics on the ST. Inter­
nally we call it the EST -E for 
Enhanced. It will be software­
compatible with the ST, an up­
ward growth path, and just have 
basically higher-resolution mono­
chrome and color screens, aimed 
more at the workstation markets. 
It will probably be more expen­
sive than the ST today, but aimed 
for the higher end of the personal 
computer market. And then we'll 
go into the 68020 market, which 
will have Unix-based software, 
and your STs will be able to be 
terminals to the 32-bit work­
stations. So the ST line will be go­
ing up and up and up in that way. 

Q: You mentioned two- and 
four-megabyte STs. Will there 
be any way possible to upgrade 
a 520ST or 1040ST to that much 
memory? 

Tramiel: No. We at Atari have no 
plans for that. Some entrepreneurs 
outside, I'm sure, will do some 
kind of boards to let people do 
that. People outside are already 
upgrading 520s to one meg, and 
they'll figure something out. 

Q: Will the 68020 Unix-based 
machines have expansion slots 
and so forth? 
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Tramiel: Yes. Absolutely. We're 
designing two new housings for 
the ST and EST machines which 
will be more like the conventional 
IBM-looking PCs-a detachable 
keyboard, a bigger box in the 
back-for a different part of the 
marketplace. 

Also, before I forget, there's a 
blit [bit-block transfer] chip that 
Shiraz mentioned in one of his in­
terviews. The blit chip is almost 
finished. We're making another 
pass at it. When the blit is ready, 
your 520 and your 1040 will be 
upgradable with the blitter. We're 
working that out. There will be no 
problem for both STs to take the 
blit. 

Q: How will that work as far as 
installation? 

Tramiel: That will be a dealer up­
grade. You'll go to your dealer 
and he'll plug it into your 
machine. 

Q: How about the status of the 
Amy sound chip? 

Tramiel: When we took over 
Atari, Atari had spent $3 million 
so far on the Amy chip. We did, I 
think, four passes on the Amy. 
Couldn't get it to work. It's an ex­
tremely complicated chip, but 
when it works, it will be phenom­
enal. So we now have an outside 
company working on it with us, 
and NCR is the fab[rication] 
house, and we hope the next pass 
will work. We just don't know. 
When it does work, then bang! 
We'll be starting to use it. It's go­
ing to be a dynamite product 
when it comes out. 

Q: It will be upgradable to pre­
vious machines? 

Tramiel: We definitely will make 
an ST with it inside, later on, but 
on the present ST it will be a car­
tridge that will plug into all the 
existing STs. 

Q: What about the eight-bit 
Atari computers? Will it plug 
into those? 

Tramiel: We have to discuss it. 
Perhaps. I don't see why it 
couldn't work. But on the STs for 
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sure, it will plug into existing STs. 

Q: When do you foresee CD­
ROM [Compact Disc-Read Only 
Memory] and CD-I [Compact 
Disc-Interactive] players coming 
out for the ST, and will they be 
from Atari? 

Tramiel: CO-ROM, as you know, 
we showed it here one year ago 
[at the 1985 Summer Consumer 
Electronics Show]. Now the soft­
ware is ready; the interface is 
ready; everything is ready to go 
from a technology point of view. 
But we don't want to sell it for a 
high price. We think it's better if 
we sell it for under $500. We're 
negotiating with our friends in 
Asia to get the price down to that 
point. With the recent yen revalu­
ation, it becomes more and more 
difficult. We think that if a CO­
audio player retails for about $200 
today, you can't expect the public 
to pay $700 or $800 for a CO­
RaM. It just doesn't make sense. 

Now on the CO-I, the CO­
RaM that we have is a subset of 
the CO-I product. When CO-I 
comes out, we will be into that as 
well. But the CO-I requires a 
brand-new TV standard, and we 
think that will be at least three 
years away. CO-I requires a whole 
new technology which is just 
starting to be worked on. Sony 
and Philips are the main pushers 
behind this, and they haven't 
even finalized the CO-I specs yet. 
But it will be coming. The whole 
CO-ROM thing I find extremely 
exciting. When you see it work, it 
just blows your mind. It's amaz­
ing, the speed of getting this data 
right at your fingertips. 

Q: We've heard rumors that the 
520ST could be selling for as 
low as $200 by Christmas. What 
do you think about that? 

Tramiel: Well, there could be cer­
tain promotions in a way that 
dealers and retailers could pack­
age the product, the system. With 
our summer special on a mono­
chrome system, our suggested re­
tail is $599 for that system, for 
this summer. The retailer could, 
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perhaps, take the 520 and say, 
"Buy this at $199, and then buy 
the floppy drive and the mono­
chrome monitor at regular retail­
that's $200 each-and it's $599." 
So it depends how they want to 
package the whole ball game. 

Q: What would you say is the 
future status of the eight-bit 
Atari line? 

Tramiel: From this show, we're 
very excited. Our old company 
raised their price on the [Commo­
dore] 64. They're recommending a 
retail now of $199. We feel the 
eight-bit market is very alive; it's 
a budget, entry-priced computer. 
From our meetings that we've had 
with the major retailers here, our 
65XE is getting back into the mar­
ket now. Everyone is very excited 
about it. It's $99; you get a lot of 
software with it-I think it's four 
titles-and it's a strong machine. 
Technically, it's just as good as a 
Commodore 64, if not better. 
With these price variances now, 
we feel the eight-bit line will 
come back to life. 

Q: Do you see Atari ever getting 
into major promotions in educa­
tional institutions and schools, 
as Apple has done? 

Tramiel: Yes. We are pushing 
that very hard. We just did a deal 
two days ago for the East Coast. 
We hired a man who is an educa­
tional expert who is going after 
that. And Sig Hartmann [presi­
dent, Atari Software] just closed a 
deal with a company called Arra­
kis [Montreal], and they're doing 
17 titles-educational-for the ST. 
A company called Computer Cur­
riculum Corp. [Palo Alto, Califor­
nia] is carrying the ST-the ST is 
their terminal for their products. 

Q: How satisfied are you so far 
with third-party software sup­
port for the ST? 

Tramiel: In the beginning we 
were not so satisfied because they 
were slow, but things are now 
coming out at a very good clip. 
And we have now, worldwide, 
about 1,500 software developers, 



and every week more and more 
stuff comes out. 

Q: What do you feel is your 
weakest category of software 
support? If you were going to 
advise a developer to work in a 
certain area, what would you 
advise? 

Tramiel: Right now I think that 
we're weak in spreadsheets-we 
don't have enough good spread­
sheets-and also the high-end 
word-processing market. But real­
ly, the machine is so strong, in the 
monochrome mode it's a wonder­
ful word processor with fantastic 
resolution. So that's why I think 
we should be getting more sup­
port on that. 

Q: What kind of future do you 
see the ST having in desktop 
publishing? 

Tramiel: My brother Leonard and 
Shiraz are working on our answer 
to the [Apple] Laserwriter. We're 
working with a number of Japa­
nese hardware firms, and we're 
now working internally on the 
software. The desktop publishing 
business is very big. Apple pio­
neered it, which we thank them 
for, and we want to get into it in a 
big way. Hippopotamus [Software, 
Los Gatos, California], as you 
probably know, has a driver for 
the Canon laser printer, the 
Hewlett-Packard laser printer, and 
it's just a great market to go after. 
We're definitely going into it. 

Q: SO Atari is making its own 
laser printer rather than depend­
ing upon a third-party company 
to do it? 

Tramiel: Correct. We're definitely 
doing our own hardware/software 
combination. Again, we think 
that's the best way to get the price 
to the right point. 

Q: Do you ever foresee yourself 
pushing the ST in the business 
market head-to-head against 
IBM, as Apple tried to do with 
the Macintosh? 

Tramiel: Yesterday there was a 
conference here at CES talking 
about home office products. I was 



asked, "What do you think about 
IBM, and how are you going to 
fight against IBM?" While we 
were at Commodore, and now 
that we're at Atari, we're not go­
ing to fight against IBM. We pass. 
We're not going to do it against 
them. They can smother you. So 
we're not going after the Fortune 
500; we're going after the small 
businessman-the man who him­
self is paying the money out of 
his pocket to buy the computer 
for his store or his office. IBM 
goes after the corporate buyer, the 
buyer who wants to be protected, 
who wants to have his life very 
easy, and who's not spending his 
own money. They can have that 
market. But we're definitely going 
after the lower end of the office/ 
business market. 

Q: What can you tell us about 
your IBM emulator, and how 
does that fit into this picture? 

Tramiel: Many people feel un­
comfortable-they have to use 
IBM software. They have the IBM 
machines in their office at work, 
and when they come home they 
want to be able to use that soft­
ware. So to answer that problem, 
we're not going to make the ST 
into an IBM PC, but with the em­
ulator you'll be able to use most 
of the heavy IBM software. 
There's a common Big Ten list 
which we got-the Lotuses, Ash­
ton-Tate products, the Microsoft 
products. We will run all that soft­
ware. It will be working in the 
most popular monochrome and 
color modes. There will not be 
slots, but it will be a good emula­
tor. It will run at IBM speeds; it 
will not be a slow emulator, be­
cause it's being done in hardware. 

Q: What kinds of specs will it 
have in terms of built-in memo­
ry and so forth? 

Tramiel: 512K of RAM inside; a 
socket, I think, for the 8087 math 
processor; and the 512K RAM, 
when not being used with the em­
ulator, can be a RAM disk for the 
ST. So you can have an ST run­
ning with a 20-meg hard disk, a 



one-meg or 500K floppy, and a 
512K RAM disk-a phenomenal 
array of outside memory. 

Q: What kind of price are you 
looking at for the IBM emulator? 

Tramiel: It depends on whether it 
will be with or without a drive, 
but $200 to $300 is the price 
range right now we're talking 
about. We're making it to give the 
user a bridge to the IBM software 
world, not a pure 100-percent em­
ulation. But it will run a lot of the 
software. 

Q: And you think it will be 
available at retail this fall? 

Tramiel: Yes. We hope it will be 
finished by August-let's say Sep­
tember-and start shipping 
around that time. 

Q: Of course, you know that the 
Amiga also will have its Sidecar, 
an IBM emulator. What do you 
think has been Commodore's 
biggest problem since Jack Tra­
mielleft Commodore, especially 
in terms of the Amiga? 

Tramiel: Well, we think there's a 
very simple answer. The new 
Commodore is like the old Atari, 
and the new Atari is like the old 
Commodore. Our philosophy is 
that if a product costs us $X, we 
make a fair profit on it and charge 
that to the consumer. Commodore 
and other companies look at the 
market and say, "Ah! This prod­
uct can get $X thousands of dol­
lars because that's the perceived 
value, so that's what we'll sell it 
at." We want to be more fair. We 
offer the technology at the afford­
able price. And the Amiga is just 
too high-priced. 

Q: If you were selling the 
Amiga, what would its price be? 

Tramiel: Around the price of an 
ST. 

Q: With the increased sales and 
cash flow you've got now, do 
you think that Atari is out of 
the woods financially? 

Tramiel: Absolutely. We have 
been out of the woods for quite a 

while now. In 1985 we were prof­
itable in our ongoing business, but 
there was a lot of old stuff to 
clean up. In 1986, we're just plain 
profitable-old and new, we're 
nicely profitable. We were very 
pleased with our first-quarter 
results. 

Q: Do you foresee a time when 
Atari might go public? 

Tramiel: There might be a time. 
We have no firm plans at the pre­
sent time. We're 100-percent in­
ternally financed, positive cash 
flow. We're very happy; very 
happy. 

Q: When we were out at Atari 
about a year ago, we noticed it 
was sparse in terms of employ­
ees. Have you started adding 
more people, expanding your re­
search and development teams? 

Tramiel: Well, we don't think 
we're sparse. That's the way a 
company should be run. We be­
lieve in having a low overhead 
and running things very cleanly, 
not having layers of management. 
Where we are investing our mon­
ey is, yes, in R&D, and now 
also, more in marketing. We've 
got to get the ST in front of the 
public'S eyes, and our eight-bit 
line as well. I don't know if 
you've seen our videogame adver­
tising-the TV ads for that. All 
three categories we carry-the vi­
deogames, the eight-bits, and the 
ST -are all doing very well. We 
will be advertising all three lines 
very heavily this year. So more 
money will go into that, and the R 
& D section, yes. That's always 
been our philosophy, to spend a 
lot of money in R&D, so that 
we'll be building up as time 
moves along. 

Q: Will the 68020 Unix-based 
system be the TT that we've 
heard about? 

Tramiel: That's our internal code. 
We might call it the TT, for Thir­
ty-two Thirty-two. We haven't de­
cided on a name yet, but that's 
the machine we're talking about, 
the TT. 
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Q: We've heard that you're try­
ing to get a 1024 X 1024 screen 
resolution, but that there are no 
monitors inexpensive enough to 
make that possible. 

Tramiel: I know. We have spoken 
to our monitor manufacturers, and 
they are now figuring out ways to 
bring that price down. Our Unix­
based machine will have very 
good resolution. Our EST will 
have the same good resolution, 
and the prices are coming down 
on the monitors right now. 

Q: Resolution greater than what 
the ST has now? 

Tramiel: Yes. Workstation-like 
resolution. It will be like Daisy [a 
high-end computer-aided design 
workstation] kind of quality-very 
high resolution. 

Q: Where do you see consumer 
computing going five years hom 
now? 

Tramiel: Shiraz could answer you 
better, but in our opinion, from 
the microprocessor point of view, 
the 68020, we think, is just about 
it. After that will be 64-bit micros, 
but that's a while away. The 
68020 32-bit processor is incredi­
bly fast-a lot of data going 
through. And with RAM going 
further and further ahead, there 
will be incredibly good software 
which will be very, very, very, 
very easy to use. It will be almost 
like an appliance. You won't have 
to think how to make the ma­
chine work; it' ll just work. You'll 
push a button and things will 
happen for you. The future com­
puters will be so simple to use, 
it'll be amazing. Also, five years 
from now, there'll probably be a 
lot more voice interaction-voice 
recognition, voice coming at you. 
Things like that will be 
happening. 

Q: And where do you see Atari 
five years hom now? 

Tramiel: Into that. Our plans are 
to be the biggest PC company in 
the world. At Commodore we 
achieved that, and we'll do it 
again at Atari. That is our target. ..,. 
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The 
Come­

back 

its strongest appearances ever at 
two crucial industry trade shows 
in May and June: the Spring Com­
puter Dealer Exposition (COM­
DEX) and the Summer Consumer 
Electronics Show (CES). Both 
shows are primarily intended to 
help manufacturers attract new 
dealers. To demonstrate the grow­
ing support for its computers, 
Atari subdivided its large exhibit 
areas into small booths which 
were rented to dozens of indepen­
dent hardware and software de­
velopers. Since many of these 
developers are relatively small 
companies, they had a rare chance 
to demonstrate their products at a 
pair of shows where booth space 
normally costs thousands of dol­
lars for a few square feet. 

if 
It resembled a frantic flea 

market. From morning to evening, 

O the developers met with thou­
sands of potential new dealers 
and curious onlookers. It's appar­
ent that at the one-year mark, the 

At · Atari ST has a greater volume and arl wider variety of software than 
. was available ~o~ any ot.her com-

puter after a similar penod. 
What's on the way? A verita-

Tom R. Halfhill, Editor 

A revitalized Atari Corporation is 
rapidly gaining the confidence of 
product developers and industry ob­
servers, and it's starting to show in 
the flood of new products being re­
leased. Here's an analysis of Atari's 
status as perceived in the summer of 
1986. 

B y this summer there was little 
doubt: Not only is the Atari 

Corporation back on its financial 
feet, but the Atari ST is here to 
stay. Just a year after its introduc­
tion, the ST is rapidly attracting 
support from hardware and soft­
ware developers both here and 
abroad and is accumulating a full­
fledged library of quality 
programs. 

These impressions were rein­
forced when the new Atari made 
October 1986 

ble flood. The new products span 
virtually every category of hard­
ware and software: home, educa­
tion, small business, and 
entertainment. Word processors, 
spreadsheets, desk accessories, 
utilities, database managers, pro­
gramming languages, drawing 
programs, animation creators, mu­
sic editors, games, simulations, 
educational programs, sound digi­
tizers, video digitizers, MIDI con-
trollers, sequencers, operating 
system emulators-you name it; 
you'll see it. 

Atari's corporate survival-a 
matter of grave speculation just a 
year ago-is no longer the central 
issue. Already, the company is 
setting its sights on widening the 
U.S. market for the ST and, in 
1987, introducing an even more 
powerful series of 32-bit comput­
ers. The new Atari may be the 
biggest corporate turnaround story 
since Lee Iaccoca revived 
Chrysler. 
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A tari's announcements in the 
first half of 1986 reveal the 

various directions in which the 
company is moving. The top pri­
ority seems to be a steady stream 
of enhancements to the ST line. 
Another priority is the mainte­
nance of the eight-bit line as an 
alternative for those who want to 
get into personal computing at the 
lowest possible cost. Meanwhile, 
Atari engineers are working on 
the next generation of Atari 
computers. 

The introduction of the one­
megabyte 1040ST in early 1986 
caught many observers by sur­
prise. The half-megabyte 520ST 
was afready considered a very 
powerful machine, and it was just 
gaining a foothold when the 
1040ST was announced. By mid-
1986, Atari was already talking 
about two-megabyte and four­
megabyte STs by the end of the 
year. 

Another early 1986 develop­
ment was the switch from a RAM­
based to a ROM-based operating 
system. The first 520STs required 
users to load the TOS operating 
system into RAM whenever the 
computer was switched on. Be­
sides wasting time, it also con­
sumed about half of the machine's 
available memory. When TOS 
was squeezed into ROM, more 
than 200K of RAM was freed up 
for application programs. In addi­
tion to building TOS into ROM on 
late-model 520STs and 1040STs, 
Atari sold the ROM chips at nom­
inal cost to owners of early-model 
520STs. 

Other enhancements planned 
for 1986 include a blitter chip­
which will speed up the ST by ac­
celerating the screen display hard­
ware-and the Amy sound chip. 
Amy is an unfinished project of 
the old Atari that has caused the 
new Atari a lot of headaches, but 
which will be worth the trouble if 
perfected. Those who have heard 
Amy, claim it can simulate musi­
cal instruments like a profession­
al-quality digital synthesizer. If 
the engineers can get the bugs 
out, Amy will be built into newer 



STs and sold as a plug-in car­
tridge for older STs. 

In effect, all of these upgrades 
represent Atari's efforts to contin­
ue design of the ST even after it 
has left the labs. The ST was put 
together from scratch in the in­
credibly short period of about six 
months after Jack Tramiel bought 
the remnants of Atari from 
Warner Communications in July 
1984. Six months isn't much time 
to design a computer, and Atari 
had to leave some things out. 
When the ST was introduced, it 
was immediately compared to the 
Macintosh and Commodore 
Amiga-computers which had 
benefitted from years of develop­
ment time. The blitter chip and 
Amy are clearly aimed at the 
Amiga, which boasts superior 
graphics and sound. 

According to both official and 
unofficial sources, the next gener­
ation of Atari computers will at­
tempt to go a step beyond. Watch 
for a machine with a 32-bit 68020 
microprocessor, two to four mega­
bytes of memory as a standard 
feature, built-in hard and floppy 
disk drives, monochrome screen 
resolution of 1024 X 1024 pixels, 
multitasking, and compatibility 
with both ST and MS-DOS 
software. 

P erhaps the most unexpected 
trend-at least for those fa­

miliar with Atari's history-is the 
emphasis on small business/pro­
ductivity software for the ST. 
When the first-generation Atari 
home computers hit the market in 
the late 1970s and early 1980s, 
most of the programs released for 
them were games. The top-notch 
word processors and productivity 
programs didn't come until later. 
As a result, the eight-bit Ataris 
were dismissed by many people 
as fancy game machines, despite 
their overall technical excellence. 
But it's just the opposite with the 
ST series. So far there are only a 
handful of arcade-style games, yet 
scores of more serious programs. 

One reason may be that the 
Atari ST delivers a lot of powerful 

hardware for the money-more 
than many personal computers 
now installed on office desktops. 
Software developers hope the 
power and low prices will lure 
some small-business customers to 
the~ ST. 

The hardware half of the 
equation is there. At a time when 
many industry observers are excit­
ed by the prospect of $500 IBM 
PC-compatibles with 128K or 
256K of RAM, Atari has been of­
fering a $599 summer promotion 
for a much faster, 16/32-bit com­
puter with 512K of memory; a 
fast, compact, 360K floppy disk 
drive; and a monochrome monitor 
that has the sharpest, highest­
resolution screen in the industry. 
Fo:r $999, Atari is selling another 
velrsion of the computer with a 
full megabyte of memory, a 720K 
floppy drive, and the same mono­
chrome monitor. Furthermore, 
both the 520ST and 1040ST come 
equipped with features that are 
usually extra-cost options on other 
machines: RS-232 serial port, par­
allel printer port, monochrome 
video output, RGB color graphics 
output with 512 colors, hard disk 
interface, and even a pair of Musi­
call Instrument Digital Interface 
(MIDI) ports. 

With its desktop-style user in­
terface and provision for memory­
resident desk accessories, the ST 
compares favorably to a PC-AT 
running such software as Microsoft 
W;fndows and Sidekick. It's no 
wonder that developers are anx­
ious to attract business people and 
so-called "power users." 

From the start, few people 
halve doubted the capabilities of 
the ST's hardware. The more im­
portant questions, however, have 
bE~en Atari's financial stability and 
the availability of useful software. 

lr he stability issue is raised less 
often now. Although Atari is 

hardly cash-rich, it doesn't appear 
to be drowning in debts, either. 
There are even rumors that Atari 
may go public with a stock offer­
ing next year. Under the leader-

26 

ship of Jack Tramiel and his sons 
Sam and Leonard, the new Atari 
is a very lean company that drives 
hard bargains with its Far East 
suppliers and keeps a close eye on 
expenses. One employee noted 
with a chuckle that Atari recently 
switched from two-color em­
bossed business cards to single­
color plain cards to save on 
printing costs. 

One way Atari does not make 
. money is by padding its retail 
prices with fat margins. Atari's 
"Power without the price" strate­
gy is a major factor in the ST's 
success. Unfortunately, this strate­
gy also hurts Atari's retail distri­
bution, since it makes Atari 
computers less profitable for deal­
ers than other brands. 

Atari is trying to widen its 
distribution by releasing the 
520ST to discount stores and oth­
er mass merchants, but most of 
these retailers backed away from 
computers after the 1982-83 
home computer boom went bust. 
Furthermore, as even Atari ad­
mits, these stores aren't the ideal 
places to sell products as complex 
as the Atari ST. The computers 
are often locked in glass cases, in­
accessible to browsers, and the 
salespeople know almost nothing 
about the machines. Also, these 
stores generally provide very little 
follow-up support-crucial for 
new computer owners. 

To strengthen its network of 
traditional computer dealers, Atari 
is adding some new requirements 
for those who want to carry the 
more powerful 1040ST. Among 
other things, these dealers must 
maintain an actual storefront with 
on-site parking (thus eliminating 
part-time dealers who operate out 
of a home or post office box); an 
authorized repair facility with a 
specified inventory of spare parts; 
and a certain inventory of 
1040STs and peripherals. This is 
one reason the 1040ST has been 
harder to find than the 520ST in 
most parts of the U.S. 

Atari has two goals with this 
approach. First, it wants to sell 
more STs to small businesses and 
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power users. This means it has to provide the busi­
nesslike image and follow-up support that these 
kinds of customers demand. Second, the 32-bit com­
puters that Atari plans to introduce in 1987 will be 
aimed squarely at the small business, workstation, 
and desktop publishing markets. This will put Atari 
in more direct competition with IBM and Apple, so it 
has to muster a dealer network to match. 

Since the days when Jack Tramiel was running 
Commodore and beginning to sell personal comput­
ers, he has never enjoyed rosy relations with dealers. 
When the original Commodore PET was announced 
in 1977, Commodore took advance deposits and 
kept hundreds of people waiting for many months 
before the machines were actually available. In 1983, 
dealers were alienated again when Tramiel slashed 
the prices of the VIC-20 and Commodore 64 and 
shipped the computers to mass merchants. Although 
it's arguable that these moves helped launch the per­
sonal computer age as we know it today, it also sug­
gests that dealer distribution is Atari's Achilles heel. 
Witness the fact that U.S. sales of the ST have been 
outpaced by sales in Europe, where Atari has a 
stronger dealer network. This is one major problem 
that Atari is still struggling to solve. 

T he software problem, on the other hand, appears 
to be solving itself. Although gaps remain, 

enough software is beginning to appear to satisfy the 
appetites of most hungry ST users. Still, there are 
three important developments to watch for as the ST 
achieves software maturity. 

First, the ST must start attracting software from 
the big-name developers. Although technically 
there's no reason why small startup companies ca~'t 
pro<,iuce top-notch software-witness the spectacular 
growth of Borland International in the IBM market­
the larger, more established companies lend an air of 
legitimacy that's valued by many business custom­
ers. Already, there are strong indications that this 
development is just around the corner-a major an­
nouncement was expected this summer. 

Second, as more software appears, there will be 
a shakeout among developers. Like all new comput­
ers, the ST has accumulated its share of substandard 
programs, and the companies which can't deliver the 
higher-quality programs that users will increasingly 
demand will be out of business. 

Third, somebody will come up with some soft­
ware for the ST (or its 32-bit successor) that can't be 
done as effectively or maybe at all on any other per­
sonal computer. A likely candidate: affordable desk­
top publishing. Atari is pulling out all the stops to 
drastically cut the costs of laser printers, and the 
1024 X 1024-pixel screens of Atari's upcoming com­
puters will make it possible to layout a full page of 
text and graphics on a single video screen. 

If or when these three developments occur, 
Atari computers could join the same league as the 
IBM PC and Apple Macintosh in terms of solution­
oriented software. And with their present price ad­
vantage, the Atari machines will be very serious 
competition. .., 
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ACTIQW PAK~ 
4 Atari STTM Programs 

., "lLQw"Pr,ce'f " "'N" 

DISK LASEteR 
Clisfotp deslgnyolJr own IJnlque 3.5 inch dl$k IlIbels. 
.. Create professional-looking labels using three 

windows on screen. Fully mouse driven. 
.. Up) o 38 * fil~on each iabel, alpha~ically, with 

moi1ochrotne monitor. Up to 18 files with color monitor. 
.. 35 borders and 4 type styles * . 
.. Includes 50 pin feed disk labels fOf 3.5 inch disks. 
.. Uses ST's full graphics capabilities * . 

BANNER MAKER 
Express.' yourselfl Create original 1 to 4 line banners 
up to -r2 characters In length. 
.. Includes 5 fonts. Custom design your own with 

Degas *. or use any fonts compatible with Degas * * . 
.. Left,~ right or center justification. 

" l'r;, ~ nqt rl!lq\Jire ~'Actiqn PElk (4 inJr :.; .* to print ",. 
. .' banners. Banner files can be given on disk or sent by 

modern. 

lYREWRrrE, ... ,.· .. 
Great for addressing envelopes, filling out forms or 
writing short memos. 
.. Turns your ST into a line-at-a-time typewriter. 
.. Always handy! Resides in RAM as a desk-top acces­

sory or runs as a stand alone program. 

SYNFJLE* * CONVERTER 
A real work-saverl Convert your 8-bit Synflle • • files 
fast without having to reenter data. 
.. Creates Si files compatible with Hippo Simple * * • 

Zoomracks* *. DB Master One* *, H & 0 Base* *, DB 
Map * • • dbOne * • , or Regent Base * • . 

• EasY to use! Completely self-prompting. Just answer 
the simple questions. 

.. Requires modem or null modem. 

··::1~~==~~~~~r~~J:~~ieto~ 
69 Otementina. Dept. AL, San Francisco,CA 94105. I 

I Please Include $3.00 shipping & handling. Calif. ! 
. 1 "i"2,,~~m!S P'!!~ .!i~ ,~.~.~)1!i,~1I ~.lMN' ." 'ih\'i' .\i}.' 

t 0 cheCk enclosed Bill my credit card: 0 VISA 0 MC I 
I Name 1 

I Add~ I 
I City Z State __ Zip I 
I Credit ~rd no. Exp. Date --- I 
I S~".:1~ __ ..: _________________ =J 
~ 819100king for. quality STprograms to publish. 
Call (415) 974-6638 . 

• Requires Epson ' • or Epson' • compatible graphics printer. 
Othet ;non-Epson" compatibles will print up to 18 file names', but 
may not accept graphics. ",., . 

••• Action Software, Atari Corp., Batteries Included. Synapse Soft­
ware, Ouickview Systems, Mirage Concepts. Versasoft Corp. , 
Oxxi, &nc., Regent Software and Epson Corp. respectively. 
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The Pawn 
Arthur Leyenberger 

Requirements: Atari ST computer with 
disk drive and monochrome or color 
monitor. 

One of the first games to take advan­
tage of the ST's advanced graphics is 
Firebird's The Pawn, an illustrated text 
adventure created by Magnetic 
Scrolls, a British software group. It is 
a graphics-and-text adventure which 
is startling in both its sophistication 
and playability. 

There's a lot more to The Pawn 
than just flashy graphics-it has one 
of the best parsers in the industry. 
(The parser is the portion of the pro­
gram that interprets your typed com­
mands.) If you've grown used to, or 
bored with, the parsers in other text 
adventures, you'll be amazed at the 
high quality of this parser. 

Not A Timex 
As the adventure opens, it seems that 
you've just awakened in the mythical 
land of Kerovnia with a mysterious 
wristband damped to your forearm. 
You don't know anything about the 
wristband or even how you arrived in 
Kerovnia. 

You're not the only one with 
troubles, though. Soon you learn that 
the king of Kerovnia is losing the loy­
alty of his subjects. The royal experts 
attribute this loss of devotion to King 
Erik's refusal to reinstate citizenship 
to the Roobikyoub dwarfs, who are 
thought to have been the instigators 
of the assassination of Queen Jendah 
II. The dwarfs have been banished by 
King Erik, but the facts of the assassi­
nation have never been discovered. 

Kerovnia's economy once thrived 
as a result of the dwarfs' production 
of the strongest malt whiskey this 
side of Obakanga. But vested interests 
are now at work to prevent the return 
of the dwarfs. These forces have gone 
as far as to form the Farthington Real 

A typical text screen in The Pawn. 
Note the scroll-shaped drop-down 
menus. 

Aile company, which produces a re­
freshing spring water. 

Escaping From Nowhere 
The land of Kerovnia is somewhere in 
the middle of nowhere, which makes 
sense within the context of the game. 
The object of The Pawn is to find a 
way to remove the mysterious wrist­
band, because while it's attached, it 
prlevents you from leaving thl;? coun­
try. It is imperative that you leave the 
land of Kerovnia as soon as possible. 

The program's parser understands 
relative phrasing in addition to more 
traditional noun-adjective-verb se­
qUlences. The parser is unique 
in its handling of objects. Objects 
may be referenced by location as well 
as name. Thanks to this powerful 
palrser, complex sentences can be en­
telred to let you interact realistically 
with The Pawn's characters and 
objects. 

Another attractive feature of the 
game is that drop-down menus, 
shaped like scrolls, are used to issue 
ad.ditional commands. Even more im­
pressively, when you pull down on 
the top of the screen with the mouse, 
a low-resolution color picture lowers 
like a window shade on top of your 
medium-resolution text screen. This 
eHect is one of the hallmarks of the 
Commodore Amiga, and it's a re­
m.arkable sight on the Atari ST. 
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One of The Pawn's unique features: 
You can pull down a low-resolution 
graphics screen atop the medium-resolu­
tion text screen. 

Creating The Pawn was a massive 
project that took more than a year of 
development time. This effort shows 
in the game's quality, sense of humor, 
imaginative play, and stunning graph­
ics. The Pawn is distributed in the U.S. 
by Firebird Software, an American di­
vision of Rainbird Software and a 
subsidiary of British Telecommunica­
tions PLe. The entire program is writ­
ten in machine language rather than 
compiled. C or Pascal, so it runs faster 
than most other text adventures. The 
graphics are dazzling, the plot is rich, 
and the implementation is top-notch. 

The Pawn 
Firebird Licensees 
74 North Central Avenue 
Ramsey, NJ 07446 
$44.95 

Personal Pascal 
James W. Maki 

Requirements: Atari ST computer with a 
disk drive, color or monochrome moni­
tor, and the TOS operating system in 
ROM. 

When the Atari 520ST first came out, 
I hesitated ' about buying it for two 
reasons: The TOS operating system 
was not yet in read only memory 
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FACTORY PROGRAMMING IlOW for the ST -
published exclusively by MichTroll 

Take aldesbina break fromllCade games without 
ficiDa tile excitement. Eqioy 5 diffaent COIltpider 
games. The rules are simple enough to learn quictly, 
lively enough to become addictive. The detailed JI1IPbic:\I 
IIId accul'IIe rules mate each game amazingly realistic. 
• SOUTARE: This classic will bog1e your mind! 
• KLONDIKE: SlaCk reel cads OIl bIact to UIICO\W 

buried aces (pictured). 
• POKER SQUARES: Align tile cards one It a time 10 

buDd tile best possible poker band. 
• CRIBBAGE: Test your sttalegy against the conplll'. 
• BLACK JACK: It's four players against abe boule ia 

tbis Vegas favorite. 

All reasonably priced, with more coming every day. Ask for our latest catalog! 

I
" ~ Dealer ,inquiries welcome· Visa and Mastercard accepted • Add $3.00 shipping and handling to each order. I 

"'I-c:hil"on 576S.TELEGRAPH,PONTIAc,MI48053 
~ • ORDERS AND INFORMATION (313) 334-5700 



(ROM), which meant that about half 
. of the memory in the computer was 
unavailable for application programs; 
and there was no Pascal compiler 
available. I'd been using Borland In­
ternational's Turbo .Pascal on an eight­
bit Atari with an ATR8000 in CP/M 
mode for three years, and I had 
grown accustomed to the speed and 
versatility of a high-level compiled 
language. When Optimized Systems 
Software (OSS) announced a Pascal 
compiler for the ST at about the same 
time that Atari announced shipment 
of TOS in ROM, I knew the time had 
come. 

Over the past several years, OSS 
has earned the respect of the Atari 
eight-bit community with the release 
of excellent programs such as the 
MAC/65 assembler, ACTION!, and 
BASIC XL/XE. With the addition of 
Personal Pascal, OSS now markets a 
high-level compiled language for the 
ST that promises speed, full access to 
routines in the Graphics Environment 
Manager (GEM), and more. 

Ideal For Development 
Personal Pascal comes on a disk with­
out copy protection and is accompa­
nied by a 276-page reference manual. 
If you're interested in writing pro­
grams for commercial or public do­
main distribution, you'll be pleased to 
learn that OSS permits such distribu­
tion without requiring fees or royal­
ties. The only requirement is to sign 
and return the registration card and 
give OSS credit in the documentation 
or title screen of your program. 

Personal Pascal adheres to the 
specifications established by the Inter­
national Standards Organization 
(ISO), but offers extensions which 
make the language more useful to ST 
programmers. These powerful addi­
tions revolve around the support of 
GEM functions such as windows, dia­
log boxes, alert boxes, drop-down 
menus, and graphics. What's more, 
Personal Pascal works in both the 
GEM and TOS environments. It 
should be easy to port Pascal pro­
grams written on another computer to 
the ST for use in the TOS mode. 
Writing programs that support GEM 
is more difficult because many stan­
dard Pascal procedures (such as those 
for reading and writing) do not work 
with GEM. 

Personal Pascal supports the sca­
lar variable types Integer (range 
-32,767 to +32,767), Long-Integer 

(-2,147,483,647 to +2,147,483,647), 
Real (positive or negative, 1.0E - 38 to 
1.0E38), Char (ASCII characters), 
String (as an array of char), and Bool­
ean (True/False). 

to information; it is divided into six 
sections covering the text editor, com­
piler, linker, GEM and Pascal library 
routines, and a reference section. The 
largest portion of the manual (138 
pages) is devoted to accessing the 
GEM/Pascal library and to managing 
events. GEM (and the programmer) 
must keep track of "events" such as 
window movement/redraw, mouse 

The manual is concise and points 
out that beginners should purchase 
additional text to actually learn the 
Pascal language. The manual is logi­
cally structured to allow easy access 

program UstFile; 
const 

type 

vU' 

{SI GEMCONST.PAS } 

{SI GEMTYPE.PAS } 
OneUne - strins(80); 
Ascii - file of Text; 

PathName 
i 
m,n 
UneOutput 
FileName 
fv 
: ascii; 
Printer 
b 
exitprompt 

: Path..Name; {Default path name for selectI.on box } 
: integer; 
: Long.-Integer; 
: OneUne; { Input variable from disk me } 
: OneUne; { Pilename returned from selection box } 

: file of Text; 
: Boolean; 
: Boolean; 

{ DIslt me variable } 
{ Printer me variable } 

{SI GEMSUBS.PAS } 

begin 

end. 

if IniLGem > - 0 then { Check to see if GEM is ready } 
begin 

PathName:- 'A.;·.PAS'; { Default path name for selection box } 
Rewrite(Printer, '1ST:'); 
if GeLIn....File(PathName, FIleName) then { GEM access for selection box } 
begin 

Reset(fv, FIleName); 
m:- l; 
n:- 1; 
repeat { Print page heading } 

Writeln(Printer); 
Writeln(Printer, 'Personal Pascal PIogram lJster':SS); 
Writeln(Printer, 'FIle ':36, FIleName); 
Write(Printer,' ------- -- -----'); 
Writeln(Printer,'--------------- - - -----'); 
Writeln(Printer); 
for i :- 1 to 56 do 
begin 

end; 

b : - BOF(fv); { Check for end of file } 
if not b then 
begin 

end 
else 
begin 

Reedln(fv, LineOutp.l.lt); { read disk me } 
Writeln(Printer, n:4, , " LineOutput); 
n :- n +1; { increment line counter } 

BxitPrompt : - true; { Boolean for exit flag } 
WriteLn(Printer); 
n :- n + 1; { inaement line counter } 

end; 

Writeln(Printer); 
Writeln(Printer, 'Page':38, m:3); 
Writeln(Printer); 
Writeln(Printer); 
Writeln(Printer); 
m :- m + 1; { inaement page counter } 

Until BxitPrompt; 
BxiLGem; 

end; 
end; 
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movementfbutton pressed, and key­
board input. 

The Personal Pascal disk comes 
with examples of how to use Pascal to 
access many of the GEM functions. 
With these examples to work from, I 
was quickly able to learn how to posi­
tion windows, draw simple graphics, 
and use dialog boxes, alert boxes, and 
drop-down menus. In contrast, I had 
trouble with mundane tasks such as 
printer output because neither the 
manual nor the demos included ex­
amples of the proper syntax. 

Text Editor Included 
When you run Personal Pascal, you're 
presented with the Manager-a GEM 
screen that offers the ability to access 
desk accessories (if any), manipulate 
fIles (Edit, Compile, Link, Run Pro­
gram, and Quit), and set program op­
tions (Compiler Options, Linker 
Options, and Save Options). On a 
520ST, Personal Pascal leaves 347K of 
workspace for the text editor, but this 
can vary depending on the number of 
desk accessories loaded. 

You can enter a new program or 
edit an existing one with the built-in 
text editor, or with any text editor/ 
word processor that can save fIles in 
ASCII format (for instance, 1ST Word 
with WP Mode turned off). The Per­
sonal Pascal editor does not support 
GEM features, although this may 
change in a future update. The man­
ual says the text editor is "adequate," 
and I found it easy to use and very 
useful due to its integration with the 
compiler/linker. Cursor movements, 
inserts, and deletes can be accom­
plished with the cursor keypad or by 
using WordStar-style key commands. 
Search-and-replace and fIle operations 
make use of the special function keys 
and have no WordStar eqUivalents. 

When you're using the text edi­
tor, help is only a keystroke away. 
Pressing the Help key displays a full 
screen of information about the func­
tion keys, moving the cursor, inserting 
and deleting, cutting and pasting, and 
manipulating fIles. 

Choosing the Compiler Options 
selection from the Manager allows 
you to customize the compiler's meth­
od of handling errors during compila­
tion and execution. During the 
compilation phase, errors are written 
to a disk fIle, but the programmer can 
choose to have the compiler pause 
after every error. At this point, the 
program presents three choices: exit 
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back to the editor to the point of the 
error, continue the compilation, or 
abort the compilation and return to 
the Manager. You can also choose a 
full debugging mode which locates 
and identifies any errors encountered 
during program execution. Of course, 
this mode adds more length to your 
executable code. 

Other compiler options include 
automatic linking of successfully com­
piled programs, and a choice of com­
piling for either the GEM or TOS 
environment. These options, as well 
as others such as modular compila­
tion, can also be selected via compiler 
directives included in the source code. 

Fast Compilation 
Personal Pascal uses a series of overlay 
programs for editing, compiling, and 
linking. To compile and link a pro­
gram, the compiler overlay is loaded, 
the program is compiled, the linker · 
overlay is loaded, and the fIles are 
linked. While this uses memory effi­
ciently, it is somewhat time­
consuming. 

Still, a small program compiled 
for GEM has a respectable compila­
tion/linking time of 1 minute, 42 sec­
onds. You can significantly speed up 
this process by using a hard disk 
drive, or better yet, a RAM disk to 
hold the Personal Pascal programs and 
overlays. (This is a good reason to up­
grade your 520ST to one megabyte of 
memory, or to use a 1040ST.) 

OSS has been very active in sup­
porting and upgrading Personal Pascal 
since its release. Additional infor­
mation and sample programs can be 
found in the Atari 16-bit Special In­
terest Group on CompuServe (enter 
GO ATARI16) and on OSS's own 
Bulletin Board System (408-446-3451). 
In both places, you'll find numerous 
fIles available for downloading that 
expand upon the manual, especially 
in the area of GEM functions. 

Upgrades are also available from 
these sources. I purchased version 
1.00 of Personal Pascal and, via 
CompuServe, was able to upgrade to 
the equivalent of version 1.02 simply 
by downloading a short patch pro-

co9Y 11 
Srr' 

BACKUP PROfECTED 
SOFlWARE FAST. 
From the team who brought you 
COpy II PLUS (Apple), COPY II PC 
(IBM) and COpy II MAC (MaCintosh) 
comes a revolutionary new copy 
program for the Atari 520 and 1040 ST 
computers. 
• Copies many protected programs­

automatically. (We update 
COPY II ST regularly to handle new 
protections; you as a registered 
owner may update at any time for 
$15 plus $3 slh.) 

• Supports Single and double sided 
drives. 

• Includes both a fast sector-based · 
copier and a true bit copy mode for 
protected disks. 

Requires an Atari 520 or 1040 ST 
computer with one or two drives. 

Call 503/244-5782, M-F, 8-5:30 
(West Coast time) with your Ole • 
in hand. Or send a check 
for $39.95 U.S. plus $3 slh, $8 
overseas. 

$39.95 

Central Point Software, Inc. 
9700 SW. Capitol Hwy. #100 
Portland, OR 97219 

Backup utilities also available for the IBM, Apple II, Macintosh and Commodore 64. 
This product is provided for the purpose of enabling you to make archival copies only. 
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gram. This is the type of upgrade pol­
icy the industry should try to emulate. 

Rough For Beginners 
My only reservation about Personal 
Pascal is the manual. I feel a beginner 
would be overwhelmed by the com­
plexity of GEM-based Pascal due to 
the paucity of examples and the in­
ability to use some standard input/ 
output procedures in the GEM envi­
ronment. I've had to rely on other 
sources and my own experimentation 
to deal with input/output problems, 
disk file access, and other more com­
plex tasks. Although I was able to 
learn Turbo Pascal from the manual 
provided, I cannot say the same about 
Personal Pascal. 

However, this doesn't mean that 
Personal Pascal is not a powerful and 
useful programming language, be­
cause it most definitely is. If you're a 
beginner, be prepared to dig for some 
of the information required to produce 
that gem of a Pascal program. 

Overall, I believe OSS has anoth­
er successful programming language 
on its hands. It's a quality program at 
a fair price, and it's backed up by ex­
cellent technical support. If you're 
looking for an alternative to interpret­
ed languages and would like full ac- . 
cess to the power of GEM, you should 
consider Personal Pascal. 

I've included a short program 
written in Personal Pascal which ex­
hibits the ease of GEM access. The 
program prompts the user with the fa­
miliar GEM item-selector window to 
choose a program to be listed to the 
printer. I find that a program listing is 
invaluable for debugging, yet Personal 
Pascal requires you to exit the Manag­
er and use the desktop file dump to 
get hardcopy. This program solves the 
problem. It prints 56 lines of code per 
page, inserts a page break, and num­
bers each page. It can be run from the 
Personal Pascal Manager and will print 
any ASCII file. The executable pro­
gram can be found on the magazine 
disk under the filename LISTERPRG, 
and the Personal Pascal source code is 
saved as LISTERPAS. 

Personal Pascal 
Optimized Systems Software 
1221B Kentwood Avenue 
San Jose, CA 95129 
$74.95 

Megamax C 
George Miller 
Assistant Technical Editor 

Requirements: Atari ST computer with 
disk drive and monochrome or color 
monitor. 

Many ST programmers are experi­
menting with the various program­
ming languages that have become 
available during the past year. Just 
about every popular high-level lan­
guage has been adapted for the ST, 
and after discovering the lim~tations 
of ST BASIC and DR Logo, even ca­
sual programmers are investigating 
the alternatives. 

It's always tough to learn a new 
language. It's even more difficult 
when you must also learn a new op­
erating system-such as the Atari 
ST's TOS-and how to communicate 
with a compiler at the same time. 
When something goes wrong, it 
seems as if there are too many places 
to begin looking for the problem. Is 
the source code at fault, or was there 
a mistake in the batch program? 
Sometimes the task appears 
insurmountable. 

After having worked with several 
languages, I was pleased to discover 
that Megamax C provides a very com­
fortable working environment on the 
ST. The C programming language, de­
veloped in the early 1970s by Dennis 
Ritchie and Brian Kernighan, has be­
come extremely popular on the ST, 
Commodore Amiga, and Apple Mac­
intosh computers because of its pow­
er, flexibility, and easy portability 
from one computer to another. 

A Shell Game 
The Megamax C version of the lan­
guage consists of two disks. The Sys­
tem disk contains the editor, compiler, 
linker, system library, header files, a 
desk accessory library, a double­
precision math library, and a shell 
program. The shell is a command in­
terpreter which functions as an alter­
native to the GEM desktop. Although 
the Megamax C shell is somewhat lim­
ited in terms of the commands it of­
fers, it does allow you to manipulate 
the system quite easily. Everything 
you need to use is accessible from the 
shell. 

If you'd prefer to program in a 
Unix-like environment, Megamax C 
works well when used with Micro C­
Shell from Beckemeyer Development 
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Tools. Portions of the Megamax C doc­
umentation even refer to the proper 
command line syntax to be used 
when running it from within C-Shell. 

The second disk in the Megamax 
C package is the Utility disk. It con­
tains a folder of example programs, a 
resource construction program, a·li­
brarian, a disassembler, a sample 
game compiled with Megamax C, and 
a code improver. It's really quite a 
package. 

The compiler was designed to ad­
here to the standards espoused in The 
C Programming Language, a book writ­
ten by Kernighan and Ritchie that has 
become the bible for C programmers. 
I referred to this book frequently dur­
ing testing and have found Megamax 
C to be compatible. 

The Megamax C manual is an at­
tractive looseleaf notebook. No at­
tempt is made to teach C; it's 
assumed that you're already familiar 
with the language. The manual pro­
vides you with information about this 
specific implementation of C, the sup­
port programs, and the interface to 
GEM. With this understanding, the 
documentation is quite complete. 

The Text Editor 
Megamax C includes a text editor that 
is simple to use, yet very powerful. 
You can access the editor from the 
desktop or the shell. In many ways, 
the shell is more convenient. 

The text editor isn't designed to 
be used as a word processor; it simply 
creates source code in ASCII format to 
be compiled later. Howev.er, since it 
creates ASCII files, at times I've found 
myself using this fine editor to create 
files for other purposes-even in 
place of the ST BASIC editor. 

As with any good text editor op­
erating under GEM, text is manipulat­
ed in a screen window. Up to four 
windows may be open at a time, and 
text may be moved between the win­
dows. The windows may be moved 
and resized to suit your preference. 
As you edit a file, you can select op­
tions from drop-down menus or by 
typing keyboard commands. A help 
screen is available by pressing the 
Help key. 

Naturally, the cut, paste, and 
search functions you'd expect are in­
cluded. About the only function that 
seems to be missing is a means to 
print source files from within the 
editor. 
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ATARI 520ST SYSTEM PACKA 
Comes complete with 5208T 
computer with modulator, disk 
drive, mouse, logo, Basic, 
1st Word, and monochrome 
or color monitor. 

1040ST OWNERS 
CALL! 

SUPRA 
DISK 14 

MONOCHROME SYSTEM 

$64900 
COLOR SYSTEM 

$74900 

20 Meg HARD DRIVE SUPRA MODEM 
MODEL $15900 1200ST 

1 Me. Sided 

ANCHOR 
520 

Connect MOrl.EI~1 
300/1200 Baud 

$82900 
DISK DRIVE 

$21900 $14900 

CITIZEN - PANASONIC 
MSP· l0 (80 colo) ............................ $279.00 

PRINTERS - KX1091 .. .. ....... $239.00 
. .............. $359.00 JUKI MSp·15 (132 COL)... ...$419.00 

MSP·20 (80 colo).... .. ....... $349.00 
KX1092 .. . 
KX1592 .. . ....... $469.00 6000 Letter Quality ............................ CALL LEGEND 

MSp·25 (132 cOl.) .......................... $499.00 6100 Letter Qual ity ................ .. ......... CALL 
6200 Letter Quality ........................... CALL 

880 Dot Matrix 100 cps ................. $179.00 
1080 Dot Matri x 100 cps... .. .... . $259.00 C.ITOH 

Prowriter 1550P ............................. $299.00 6300 Letter Quality .......................... CALL 1380 Dot Matrix 130 cps.... . ....... $289 .00 TOSHIBA 
P321 (80 colum n) .......................... $489.00 

Starwriter 10·30... . ........... $299.00 6500 Letter Quali ty ............................ CALL 1385 Dot matri x 165 cps... .. .$339.00 
P341 (132 colu mn)... . .............. $749.00 5510 [;ot Matrix .... ............................. CALL 

NEC P351 (132 column) ...................... $1049.00 EPSON 
Homewriter 10, LX80.... . ......... CALL 

55.10 Color ........................................ CALL 
OKIDATA 3000 Series... . . ................. $779.00 

FX85 , FX286, RX100 ........................ CALL 182. 183. 192. 193, 292, 293, 84 ...... CALL STAR 
NX/SB/SD/SR Series ......................... CALL 

8000 Series ................................. $1099.00 
SQ2000, H180 , HS80, AP80 .............. CALL Okidata 93 ............. .... ................ $279.00 ELF 360... . .. .... .......... $399.00 

Powertype Letter Qual ity... .. .. CALL LQ800. LQ1000 ................................. CALL Okimate 20 ................ .... ............... $149.00 Pinwriter 560, 660, 700 ..................... CALL 

SUBLOGIC 
Flight Simulator II 

$3799 

ACCESS 
Leaderboard ................ $29.99 

ACTIVISION 
H acker .. . .... $29.99 
Borrowed T im e ............ $34.99 

BATTERIES INCLUDED 
D.E. G.A. S .. .. $27.99 

ELECTRONIC ARTS 
F inancial Cookbook ..... $37 .99 

HABA/ARRA YS 
H ippo·C .. .. ............... $44.99 
Business Letters .......... $29 .99 
W rite Your Own W ill .... $29.99 
Hab a W ri ter ................. $37 .99 
H abadex Phonebook ... $27 .99 
M ail Room Manager .... $39 .99 

SOFTWARE 

INFOCOM 
Cutthroats .. .. . .............. $29.99 
Deadline ............. .. .... $34.99 
Enchanter .. ................. $29.99 
H itchhiker's Gu ide ...... $29.99 
Infid el .. . .. ....... $34 .99 
Planetfall.... . .. $29.99 
Sea Stalke r .. .. $29.99 
Sorcere r .. . ... $34.99 
Starc ro ss ...... .. .. $34 .99 
Suspect.. ................... $29 .99 
Suspended . $34.99 
Wishbringer .. .. .... $29 .99 
Witness ............. $29 .99 
l ork I. ................. $29.99 
lark II. ... $29.99 
lork III ......... $29.99 

MINDSCAPE 
Deja Vu ............. .. . ..... $37 .99 

MIRAGE 
Express ... ... $34 .99 

MUSE SOFTWARE 
Final Wo rd .. .. ............... $99 .99 
Hex .. $27.99 
PC Interc om ................ $79.99 

0.5.5. 
Personal Pasca l .......... $ 49.99 

PENQUIN SOFTWARE 
Crimson Crown ............ $29.99 

SIERRA·ON·LlNE 
Ultima II ......... .. ..... $39.99 
K ing 's Quest .. .. . $37.99 

V.I.P 
Professio nal .. ...... $139.00 

ATARI520ST 
Hardware/Peripherals 

Atari 520 CPU .... ........... ....... ...... .... ....... .... $369.00 
Atari 124 Monochrome Monitor"""" .... ..... $189 .00 
Atari 1424 14" Color Monitor .... ....... : .... .. .. . $269.00 
Atari 354 Single Sided Drive ........ ,., ....... ... $179.00 
Haba 10 Mb Hard Drive .... ..... " ... ......... ... .. $669.00 

BLANK DISKETTES & ACCESSORIES 
AMARAY 

D isk T ub 3 '/2' .. .. .. .. ... $9.99 SONY 
MAXELL (10) 3 '12' SSIDD ...... $ 18.99 

(10) 3 '12' SSIDD ...... $18 .99 (10) 3 '/2 ' DSIDD ...... $29 .99 
(10) 3 '12' DSIDD ...... $29 .99 

Emerald .. 
Ruby ..... 
D iamond 

CURTIS Surge Suppressors 

............ $39 .99 Safety Strip .......... .... $t9.99 
...... $59 .99 Sapph ire .... . $49.99 
..... . $29.99 

COMPUTER IMA~1b ORDER 
CiC CALL TOLL-FREE 1·800·233·8950 51!:~~:~98 [ "~::- l 

477 East Third Street, Dept. A608, Williamsport , PA 17701 

ffi POLICY: Add 3% (Minimum S7.(0) shipping and handling. Larger shipments may requ ire additional charges. Personal and company checks require 3 weeks to cl ear. For faster delivery 
use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All prices are subiect to change and all items are subiect to availability. 
Defective software will be replaced with the same item only. Hardware will be repaired or replaced at our discretion within the the terms and limits of the manufacturer's warranty. We 
cannot guarantee compatibility. All sales are final and retu rned shipments are subiect to a restocking fee. 

1-800-288-3974 1-800-288-4559 
CANADIAN ORDERS 

1-416-B2B-0866 
T .... :O.-218 .. 0 

2505 Ounwin Drive. 
Ontario/Quebec Other Provinces All pnces shown are for U.S.A. orders 

CaJ l lhe CanadIan Office for Can. pnces 
In Toronto M ississauga, Ontario 

Canada L5L tTl 



The Compiler 
The compiler portion of Megamax C 
may be executed from the desktop or 
the shell. Compiling is fast and easy. 
In one pass it checks syntax and gen­
erates the object code. 

To help you optimize your pro­
grams, Megamax C includes a machine 
language assembler. The manual con­
tains instructions for formatting 68000 
code for assembly. Of course, you'll 
need a 68000 reference book if you're 
not already familiar with this subject. 

If your source code contains er­
rors-and whose doesn't?-Megamax 
C creates a special disk file with infor­
mation about the errors. This makes it 
much easier to correct many of the 
more common mistakes. When an er­
ror forces the compiler to abort while 
you're working from within the shell, 
Megamax C reloads the text editor, 
places your source code in a window, 
and opens another window to display 
a list of the errors. Line numbers 
make it easier to find the portion of 
your program which needs further 
attention. 

C does not use line numbers for 
program execution, of course, but the 
text editor does have a GOTO func­
tion that positions the cursor a speci­
fied number of lines down from the 
top of your source code. 

The Linker 
Using the linker is also very easy. 
Linking can be a confusing process 
with some development systems, but 
not with Megamax C. All you have to 
do is select Link from within the 
shell, then use the mouse pointer to 
select the files to be linked from the 
dialog window. Only valid link files 
are displayed, so you can't link an im­
proper file type. 

The linker is a semi-intelligent 
program. Although it reads an entire 
object file from the library, it loads 
only those routines and external data 
definitions which are referenced by 
your program. This results in smaller, 
more efficient executable object code. 
To test this, we ran some sample 
source code through Megamax C and 
another popular C compiler for the 
ST. The Megamax C object code was 
up to 66 percent smaller. 

The resource construction pro­
gram included with Megamax C makes 
it easier to create and edit disk-based 
resources such as drop-down menus, 
dialog boxes, and GEM icons. The 
manual takes you step by step 

through the process of creating your 
own resource files . 

Another helpful section of the 
manual covers the use of the standard 
input/output functions in C. There 
are also sections on using the GEM 
Application Environment Services 
(AES), GEM Virtual Device Interface 
(VDI), Basic Input/Output System 
(BIOS), Extended BIOS (XBIOS), and 
GEM Disk Operating System (GEM­
DOS) functions of the ST. Although 
this information is very complete, 
you'll probably want additional refer­
ence material as well. The manual 
provides a complete description of 
each function, but it makes no men­
tion of any necessary preparatory 
routines. 

Overall, Megamax C is worth a 
look by serious programmers. You'll 
find it fast and easy to use. Megamax 
C just might become the C standard 
for the Atari ST. 

Megamax C 
Megamax, Inc. 
P.O. Box 851521 
Richardson, TX 75085 
$199.95 

Thunder! 
Tom R. Halfhill, Editor 

Requirements: Atari ST computer with 
disk drive and monochrome or color 
monitor. 

One of the trendiest features appear­
ing in word processors recently is the 
integrated spelling checker-a pro­
gram that compares every word in 
your document against a disk-based 
dictionary, then flags any unrecog­
nized words as possible misspellings. 
However, most word processors for 
the ST still lack a spelling checker, 
even though the ST's speed and 
memory make it ideal for this 
purpose. 

Batteries Included has a solution: 
a spelling checker that's designed to 
work with practically any word pro­
cessor. In fact, it works with virtually 
any program that supports GEM, in­
cluding text editors, database manag­
ers, terminal programs, and spread­
sheets (although obviously, a spelling 
checker may not be very useful in 
some of these cases). 

It's called Thunder!, in apparent 
homage to Borland International's 
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Turbo Lightning, one of the most pop­
ular spelling checkers for the IBM Pc. 
Thunder!, like Turbo Lightning, is a 
realtime spelling checker-miraculous­
ly, it's capable of detecting your mis­
spellings and typos the very instant 
they're entered. 

Two Programs In One 
Actually, Thunder! consists of two in­
dependent spelling checkers that can 
be used in completely different ways. 
As a realtime checker, Thunder! proof­
reads your text as you type, alerting 
you to errors instantly. As a stand­
alone program, Thunder! works more 
like a conventional spelling checker, 
proofreading a finished document that 
is stored on disk. Let's examine the 
realtime version first. 

Installed as a desk accessory 
when you boot up the ST, Thunder! 
hovers inviSibly in the background 
and constantly monitors your key­
strokes-whether you're using a word 
processor or any other kind of pro­
gram. (It can be temporarily disabled 
if you wish.) Whenever you finish 
typing a word (as delimited by a 
space character or sentence termina­
tor), Thunder! checks to see if that 
word exists in its 50,000-word diction­
ary. If it can't find a match, it alerts 
you by beeping the monitor speaker. 

Now you have three options. 
First, if you're sure the word is cor­
rectly spelled (remember that Thunder! 
beeps at any word it can't find in its 
dictionary), you can simply ignore the 
beep and continue typing. Second, 
you can keep typing up to 80 more 
characters, perhaps to finish the 
phrase or sentence while it's still fresh 
in your mind. Then you can ask 
Thunder! to suggest a correct spelling 
for the word it beeped at. Or third, 
you can stop typing after the beep 
and ask Thunder! to suggest a correct 
spelling immediately. 

To ask Thunder! for its sugges­
tion, you can either press the Alt-Z 
keys or select Thunder! from the desk 
accessory menu. This pops open a 
window that displays the beeped 
word and a list of alternatives sug­
gested by Thunder!. 

If the word you intended to type 
is on the list, you can simply point to 
it with the mouse cursor and click the 
mouse button. In a flash, the Thunder! 
window closes, the mistyped word in 
your document is deleted, and the 
corrected word is automatically re­
typed in its place. If you typed a few 
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tarvScr trava 
ATARI5Z0 

SYSTEM PACKAGE* 
ATARI 1040 ST 

SYSTEM PACKAGE* 
*Includlng RGB or Monochrome Monitor, Mouse, Disk Drive, Basic, 
Logo, Neochrome, 1st Word, TOS on ROM, and RF Modulator 

*Includlng RGB or Monochrome Monitor, Mouse, Double­
sided Disk Drive, Basic, Logo, Neochrome, 1 stWord, TOS on 
ROM, and Built-in Power Supply CALL CALL 

MONOCHROME RGB/COLOR 
SYSTEM SYSTEM CALL FOR CURRENT PRICE 

SUPRA 
20 MEG 

3.5 INCH 
HARD DRIVE 

only 

S659 

Double slded/ 
1 Megabyte 

storage 

SZ09 
PRINTERS 

Panasonic 1091 .. 239 Epson Call 
Panasonlc 1080 . 21 5 Star SG- 15 369 
Star NX-IO . 239 Star SD- IO 339 
Star NL-IO . Ca ll Star SD-15 449 
Silver Reed Cal l Star SR- IO ........... Call 
Juk i Call Star SR- 15 Call 
Tosh iba 321 ......... 529 Star NB- 15 ........... Call 

ATARI 520 ST 
ABACUS HIPPOPOTAMUS 
Tex(pro 3795 Almanac . . 23.95 
Fllepro 3795 Disk Utilities 34.95 
FOrIh/MT . 37.95 Eprom Burner 11995 
Pa1ntpro 3795 Jokes & Ouotes . 23.95 
Texldesigner . 3795 Ramell5k 2395 
Assempro 3795 Backgammon 27 95 
PC Board DeSigner 29995 Hlppo(oncepi 6295 

Hlppoplxel 27 95 INFOCOM ST Hlpposlmple 3495 Forever Voyaging 2995 Hlppospell 27 95 Ballyhoo 2795 Hlppoword 6295 CUlhrOcllS 27 95 X-IO Powerhouse Call Deadline 3495 27 95 Enchamer 27 95 Hlppofonls 
DIgtltzer 11995 Httchlker 27 95 

In fidel 2995 MICHTRON 
Planet fall 2795 Alt 3495 
Sea Stalker 17 95 BBS Call 
Sorcerer 2995 BUSiness Tools 3495 
Spellbreaker 3495 Calendar 2095 
Starcross 3495 Cornerman 3495 
Suspeci 2995 D FT 3495 
Suspended 3495 DOS Shell . 27.95 
WlShbrrnger 2795 Echo 27.95 
Witness 27 95 Fltpslde 27.95 
Zork I 27 95 Goldrunner 27 95 
Zork II or III 2995 
Trinity 2795 

Ktssed 3495 
Lands of Havoc 1695 

Moonmlst 2795 M-Copy 54.95 
Leather Goddess 27 95 M-Dlsk 27.95 
ST BUSINESS Major MOltOn 27.95 

MI-Term . 34.95 VIP ProfeSSional 11995 
Synsofl Gen ledger 44 95 Mlchtron Ulthltes 39.95 
SBM (POint of Salesl B495 Mudp,es 2795 
Cash Dlsbursemems . 6995 Soltspool 27.95 
Sterra Accls. Rec 6995 Soltlalre 2795 

The Animator . . 27.95 Stprr~ Gen ledger 6995 
TIme Bandits ............ 27.95 S,erra Payroll 6995 
Mighty Mall .. .. 34.95 VIP ltle 6795 

Financial Cookbook 3495 Mlss'n Mouse IMonol 27.95 
SWlftcalc IT 5995 Easy Record .... 54.95 
DAC Easy Accounting 4995 Imro to logo .... .... 34.95 
DAC PayrOll .. 34.95 Personal Money Mngr . 34.95 
Isgur POrtfoliO .... Call 

Direct connect 
with ST talk 

S159 
MODEMS 

Prometheus 1200 .... 299 

Maxwell 1200 ....... 229 

OMI 1200 ST . 159 

PRINTER 
BUFFERS 

• ATARI 1040 ST SOFTWARE 
STWORD ST GRAPHICS DlSKEITES STTELE-
PROCESSORS Degas 27 95 Call for our current low dIsk. COMMUNICATION 
Final Word . .. .... 94.95 N-Vlslon 27 95 prices on Sony. Maxell & F<JJI PC Intercom .. .. B4.95 
Paperclip Elite ... .. .. . ... Call Easy Draw .. . 99.95 35 DISkettes STTaik .. . . 17.95 
Regent Spell ... .. .. 3195 PC Board DeSigner . .. 29995 ST ACCESSORIES ST PRINT UTILITIES Parntworks 4995 Habawfller 5495 Flip n· File ii-Micro 1995 l)tpesener 24 95 Regent Word III ST UTILITIES DusI(Qvers Call 

Gem-Based 64 95 3 5 D,sk. Dnve Clean Kit Call Rubber Stamp 2495 
STToolbox 2495 Pnntmaster .. 24 95 WordwrHer ST 5995 Macrodesk 2795 Mouse Pad 895 Art Gallery I 19.95 Thunder 27 95 Deskmaster 2795 Mouse House ... 695 Art Gallery II 1995 

ST DATABASES ST Forth 3195 ST ADVENTURES Fontwflter ...... 2795 
MUSIC Sludto 3995 Ultima II 3995 ST ARCADE GAMES DB Man 10995 Sound Wave 3395 Farenhen 451 33.95 Zoomracks ~4 9'> Abacus Books Call Hex 2795 

Regen! Base Treasure Island 2795 Monkey BUSiness 16.95 Time link 3495 KIng's Ouest II 3395 IGem Based) 64 95 ST MUSIC Box 3195 Della Patrol .. 1695 
Data Manager ST . 59.95 Perry Mason . 3395 Compubrrdge .. 1995 Macro Manager 4995 Word Invaders 22.95 DB Maller One . Call TOS on ROM 25.00 Borrowed Time 3395 Brrdge 40 2095 

Est* 1982 Loglchron Clock .. 3995 Hacker 2995 Wimer Games 2795 

9 Princes/Amber 3395 Rogue 2795 

-eomputqlhilit#- Sundog 2495 DIablo .. 2095 

Mtndshadow 3395 Super Huey 27.95 

Winnie The Pooh 1995 Phamasle 2795 

Black Cauldron 2795 Mean 18 . 2995 
PO. Box 17882. M ilwaukee. WI 532 17 Amazon 3395 Leader Board 27.95 

ORDER LI NES OPEN Sptderman . 1695 Bra{[acus .. 3395 
Donald Duck 2095 

M on.-Fn . I I a.m .-7 p.m. CST - Sat. 12 p .m .-5 p .m . CST Famasllc Four 1695 Sllem Service 2795 Apshal Trrlogy 2795 
Untverse II . 47.95 Flight Simulator II 3495 

To Order Call Toll Free The Pawn 2995 Champ. Wrestling 2795 

Uluma III 3995 World Games 2795 

800-558-0003 Slar Ouest .. 3395 Mastertype 27.95 
Vtdeo Vegas 2395 Kings Ouest III 3395 BlaZina Paddles 27 95 Hacker II 3395 Chessn ter 2000 3295 

ST LANGUAGES computt :eball .... 27 95 For Technical Info, _ Order Personal Pascal ............. 49.95 Stnp Poke, . ............. 27.95 

Inquiries, or for Wisc. Orders 
Personal Prolog ............. 59.95 Super Huey . ................ 27 95 
Fasl BaSIC ..... . ......... .. 89.95 Stargltder .. ................. 2995 
Fasl C Compiler ......... 99.95 Alternale Reality .............. Call 

414-351-Z007 Fast Fortran ................. 199.95 lillIe (ompuler People 3495 
Smoothtalker .. Call 

ATARI IS a trademark of ATAR!. INC 

No surcharge for MasterCard I. or Visa Z 
ORDERING INFORMATION: Please specify system. For fast delivery send cash,er's check or money order Personal and company checks allow 14 bUSiness days to cleat School PO's welcome C.O.D. charges are $l.00. In Contmental USA Include 
S300 for ~oftware orders. 4% shipP,ng for hardware Minimum $400 MasterCard and Visa orders please Include card #. explral!on dale and signature WI resldenls please Inctude 5% sates tax HI. AK. FPO. APG. Puerlo RICO and Canadl.ln orders. please 
add 5% Shipping. mInimum 15.00. AII,other foreign orders add 15% ShippIng, mInimum 110-00, All ordell ,hipped OUllide the Comlnental U S.A ale ,hipped fll't clalS Insured US mal l If foreign Shipping charges exceed the minimum amount. you 
Will be charged the addlllonal amount tOget your package toyouqulckly and safely All goods are new and Include factorywarramy Due !Dour low prrces aU sales are final All defHtive returns must have a return authorization number. Please (aU 
/4141351-200710 oblam an R.A II Of your return WIll no! be accepted Prrces and availabIlity subJecl to change WithOUt nollCe 



words past the misspelled word 
before opening the window, Thunder! 
even restores this text after retyping 
the corrected word. Either way, you're 
free to pick up where you left off. 

Transparently Fast 
We tested Thunder! with a few popu­
lar word processors, including 1ST 
Word and HabaWriter. Besides beeping 
virtually instantly after you mistype a 
word, Thunder! also has negligible ef­
fect on the word processor's keyboard 
response. Kudos for Mark Skapinker, 
the programmer behind this bit of 
magic. 

Part of the secret is that uniike 
most spelling checkers, Thunder! 
stores its entire main dictionary in 
memory instead of on disk. And the 
main dictionary employs a bit of mag­
ic itself, because it squeezes 50,000 
words into only 86K. 

Even with 50,000 words, how­
ever, there are some inevitable omis­
sions. In particular, the dictionary's 
weak points are contractions and 
compound words. Thunder! beeps at 
all contractions, such as don 't, I'm, 
isn't, can't, and so on. Compound 
words such as online also provoke 
beeps, because Thunder! apparently 
thinks you left out the space by mis­
take-it suggests on line as the proper 
spelling (which, in this case, is debat­
able, anyway). 

Fortunately, like all spelling 
checkers, Thunder! lets you customize 
the dictionary by adding words which 
are common to your vocabulary. In 
fact, Thunder! offers three ways to do 
this. 

One way is to expand the main 
dictionary. You can add about 2,000 
words, but there's a catch. Because of 
the data-compression techniques used, 
you can't delete a word after it's 
added. 

Another way to add words is to 
create a supplementary dictionary. Al­
though a supplementary dictionary 
can hold only about 200 words, you 
can create as many of these as you 
want. However, only one supplemen­
tary dictionary can be loaded into 
memory at one time. 

The third way to expand Thun­
der!'s vocabulary is to create what is 
called a learned-words dictionary. 
This dictionary is unique in that it's 
more like a realtime search-and­
replace feature. It consists of up to 
100 word pairs, and the second word 
in a pair automatically replaces the 

first word as soon as it's typed. For 
instance, one word pair could be re­
cieve and receive. Whenever you type 
recieve, Thunder! automatically deletes 
it and substitutes receive. 

Another use for the learned­
words dictionary is to automatically 
expand abbreviations. For example, 
JCD could be instantly expanded into 
John Carter Doe. The learned-words 
dictionary even includes two built-in 
abbreviations: tdate and ttime auto­
matically expand into the current date 
and time as set by the system clock. 

The Stand-Alone Checker 
Realtime spelling checkers are fun to 
watch in action, but some people find 
them intrusive. To keep everyone 
happy-and to make Thunder! useful 
with programs that don't support 
GEM desk accessories-Thunder! 
comes with a stand-alone spelling 
checker as well. This version of Thun­
der! lets you check any ASCII file 
stored on disk. It loads and runs as an 
independent program, but can use the 
same dictionaries as the realtime 
Thunder!. 

Once the stand-alone Thunder! is 
loaded, you can open a text file for 
spell-checking. Just be sure this is an 
ASCII file; when one of our testers 
tried checking a non-ASCII 1ST Word 
file that contained style codes, the file 
was irreparably scrambled. 

As the stand-alone Thunder! 
proofreads your document, it displays 
the text in a small window and beeps 
whenever it doesn't recognize a word. 
The list of alternatives then appears in 
another window. As usual, you can 
substitute a suggested word for a 
beeped word by pointing and clicking 
with the mouse. If you decide that the 
beeped word is actually correct, you 
can tell Thunder! to skip the word and 
even subsequent occurrences of that 
word. 

Additional options let you auto­
matically change all occurrences of a 
beeped word to a corrected word 
throughout the document, enter cor­
rect words yourself from the key­
board, check words that you enter 
against the dictionary, add beeped 
words to the main or supplementary 
dictionaries, and exit the spell­
checking process. 

Like the realtime version of 
Thunder!, the stand-alone program is 
fast. When proofreading a text file 
stored on floppy disk, it checks about 
40 words per second. That speed dou-
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bles if the document is stored in a 
RAM disk. 

Extra Features 
As a bonus, the stand-alone Thunder! 
can also analyze your document for 
readability. Among other things, it 
counts the number of characters, syl­
lables, words, words longer than three 
syllables, sentences, and paragraphs. 
Then it applies two common formulae 
which evaluate the readability of the 
document in terms of school grade 
levels. 

The stand-alone Thunder! has a 
few other advantages, too. It can han­
dle learned-word dictionaries of up to 
300 word pairs and supplementary 
dictionaries of up to 600 words. 

Both versions of Thunder! can be 
customized. For instance, you can 
specify that certain supplementary 
and learned-word dictionaries should 
be loaded automatically, and that 
words beginning with uppercase let­
ters should be ignored (this keeps 
Thunder! from beeping at proper 
names). These and other options are 
saved to disk in a configuration file 
that is checked the next time Thunder! 
is loaded. 

Thunder! is not copy-protected, so 
you're free to make backups for per­
sonal use and put Thunder! on all 
your word-processing disks. 

Overall, Thunder! is an extremely 
fast and flexible spelling checker that 
is a worthwhile addition to the soft­
ware library of any writer, student, ,or 
professional. If Thunder! saves you 
from embarrassing misspellings in a 
resume, term paper, business report, 
or important letter, it's probably well 
worth the price. We suspect Thunder! 
is destined to make a lot of noise. 

Thunder! 
Batteries Included 
30 Mural Street 
Richmond Hill, Ontario 
Canada L4B 1B5 
$39.95 
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ATAHI 520 ,ST ATARI HARDWARE 
520 ST Computer w /Modulator, 

Mouse & Software 
SF 354 3 '12" SS/DD Disk Drive 
SF 314 3 '12" DD/DD Disk Drive 

SM 124 12" Monochrome Monitor 
SC 1224 12" RGB Color Monitor 
SH 204 5 '12" 20 Meg. Hard Drive 

PERSONAL COMPUTER SYSTEM 

ABACUS SOFTWARE 
PC Board Designer .. . ...... $279 

ACADEMY SOFTWARE. INC. 
Typing Tutor and 

Word Invaders ... .. .. . . .. $27 

ACCESS 
Leaderboard Golf . . . . . . . . . $29 

ACTIVISION 
Borrowed Time . . . . . . . . . .. . $35 
Hacker . .................. . $39 
Hacker II . .. .... . . .. . . .... CALL 
Mindshadow .......... . . . . . $39 
The Music Studio . . .. . .. . . .. $39 

ATARI CORP. 
1 st Word ... .. . . . .. . . . .. . CALL 
ST Planetarium ............. $24 
CP/M-Zao Emulator ... . . . ... $39 
DB Master One . . . . .. . .. . . . . $39 
Joust .. .. .... . .. .. . . . .. ... $24 
Millipede. : ......... . ...... $24 
Star Raiders .. . .. .... . . . .. . $24 

AUDIO LIGHT 
N-Vision ......... . ... . . . .. $21 

BATTERIES INCLUDED 
Degas ................... $ 29 
Homepak ........ . ....... $ 54 
Paperclip Elite ..... . ...... CALL 
Isgur Portfolio System . .. .. . $149 

BAYVIEW SOFTWARE 
Word For Word ...... . ..... $29 

ELECTRONIC ARTS 
Financial Cookbook . . . . . . .. . $39 
Marble Madness .......... CALL 

ELECTRONIC MUSIC 
PUBLISHING HOUSE 

MIDI Play I ....... .. ... . ... $39 

EPYX 
Rogue ... . ................ $25 
Temple of Apshai Trilogy . . . . . $27 
Winter Games . ............. $29 

FIREBIRD LICENSES. INC. 
The Pawn . . . .. ... .. ....... $34 
Starglider . . . . .... . ..... . . . $34 

CALL FOR PRICESII 
INDIVIDUAL ITEMS OR PACKAGES 

CALL ON THESE AND OTHER PRODUCTS 
WE CARRY A COMPLETE LINE OF SOFTWARE AND HARDWARE 

HABA SYSTEMS 
Haba Check Minder .... ..... $59 
Haba Hippo " C" . . . . .. $59 
Haba Solutions: 

Business Letters .......... $39 
Haba Solutions: Wills ...... . . $39 
Haba Dex Phone Book ... . ... $45 
Haba View .. . . . . .. $59 
Haba Writer . . $54 

HIPPOPOTAMUS SOFTWARE 
Hippo Almanac ... . .. .... .. . $25 
Hippo Art I ..... . .. $29 
Hippo Backgammon . .. . ..... $29 
Hippo Fonts I .... . ... $29 
Hippo ST Disk Utilities . ...... $39 
Hippo ST Ramdisk . .... ... .. $26 
Hippo ST Sound Digitizer . . . $109 
Hippo Video Digitizer .. . .. CALL 

HOLMES & DUCKWORTH 
Toolbox ......... . ......... $29 
Forth ... . . ....... . ........ $39 
H & DBase ... ........ ..... $79 

INFOCOM SOFTWARE 
A Mind Forever Voyaging .... $35 
Ballyhoo . ....... . .... ..... $29 
Cutthroats .. . .. . . .. . . . ..... $29 
Deadline . . . . . . . .. . . • .... $39 
Enchanter . . . . . . . . . .... $29 
Hitchhiker's Guide 

to the Galaxy ... . ..... . . .. $29 
Infidel .......... . . . .. . . ... $35 
Planetfall .......... . .. . .... $29 
Seastalker ... .... . . . .. . .... $29 
Sorcerer .... .. . . . . . . . . . ... $37 
Suspect. . . . . . . . . . . . . . . .. . $37 
Witness . .. ..... .. .... . .... $29 
Wish bringer ..... .. ... . .... $29 
lork I . . .... . ..... . • .. ..... $29 
lork II . . . . . .. . . . . .. ..... $37 
lork III . ........... . . ...... $37 
Invisiclue Books . .. .. .. . . . .. $ 7 

MICHTRON 
Animator .................. $39 
Calendar . .... . .. . . . . . . . ... $29 
Cornerman ...... . .... • . ... $39 
Desk Diary ... . ... . ... . . ... $29 

DOS Shell . . . .. .. . . . • . .. . .. $29 
Echo ........ ... . .. .. . . ... $79 
Flip Side ........ . ... . .. . . . $29 
Gold Runner . .. .. . . . . . ..... $29 
Kissed . ... . ... .. . . . . ...... $29 
Major Motion .... • .. • ... . .. $29 
Mi-Dupe . .. .. . . .. .. ... . . . CALL 
Mighty Mail ... .. . . . ...... $39 
Soft Spool. . . .... $29 
Time Bandit .. ... $29 

MICRO-W DISTRIBUTING. INC. 
MIDI Magic .... . .. . . . .. . ... $39 

MICROPROSE 
Silent Service . . . . . . . . . . $29 

MIGRAPH 
Easy Draw ... . ... . .. . . . $129 

MINDSCAPE 
Brataccus .......... . .. . .. . $39 

OMNITREND 
Universe II .. ... .. .. . . .. . ... $54 

OPTIMIZED SYSTEM 
SOFTWARE. INC. 

Personal Pascal .... . . . ...... $59 

PHllON 
FAST/BASIC-M . ........... $99 
FAST/"C" ................ $109 
Henry's Fundamental 

BASiC . . ... .. . . . . . . .. . .. $39 
FAST/FORTRAN .. . . . . . . ... $109 
FAST/PASCAL . ........... $1 09 

POLARWARE 
The Crimson Crown ......... $29 
Transylvania ... .. .. . . .. . .. . $29 

SIERRA ON-LINE 
Black Cauldron ....... .. . . .. $29 
King 's Quest II . . .. . . . .. . ... $34 
Ultima II . . ... . . .. . ........ $49 
Winnie The Pooh ........ . .. $19 

SPINNAKER 
Homework Helper Math . . .... $35 • 

SUBlOGIC 
Flight Simulator ... . . .. . .... $29 
Jet . .... .. . . . .. . .. . .. .. . . . $29 

TELARIUM CORP. 
Fahrenheit 451 . . . . .... . . . .. $29 
Nine Princes in Amber .. . ... . $29 
Perry Mason . . ... . . . . . ... . . $29 

WINDHAM CLASSICS 
Treasure Island . . . . .. . ...... $29 

UNISON WORLD. INC. 
Printmaster ..... . . . .... . . . . $29 
Art Gallery .. . . . . . . . . . . . . . . . $24 
Art Gallery II . .. .. . . .. . . ... . $24 

VIP TECHNOLOGIES 
VIP Professional . . . . . . . . . . . $129 

XlENT SOFTWARE 
Megafont .. . ... . .......... $29 
Music Box . .. . .. .. . . . . ..... $39 
Rubber Stamp .. . .. . . . .. . . . $29 
Typesetter . . ... . . . .. . . ..... $29 

ST BOOKS 
ST Internals ...... . .... . . $18.00 
GEM Programmer's 

Reference . ... . . .. ... . . $18.00 
ST Tricks & Tips . . . . . .. . . $18.00 
ST Peeks & Pokes .. . . .. . . $15.00 
Basic Training Guide . . . . . . $15.00 
ST 3D Graphics .... . . .. .. $19.95 
Presenting The ST .. . ..... $15.00 
Beginner's Guide ... . ..... $12.95 
Machine Language . . . . ... $18.00 
Graphics & Sound . . .. . . . . $18.00 
ST Logo Guide .... . . . . .. $18.00 
ST Basic to C ... . . .. . . . .. $18.00 

PRINTERS 
OTHERS AVAILABLE - PLEASE CALL 

Star-NX-10 . . .. ..... ...... $279 
Epson FX-85 . ...... . . . .. . . $399 
Panasonic 1091 .. . . .... . . .. $229 
Okimate 20 . . . . . . .... .. . .. $145 

DISKS 
3 '12 " Sony DSDD ... . . .. . ... $39 
3 '12 " Sony SSDD . ... . . .. .. . $25 
5 '1. " Bonus SSDD . . ........ $ 8 
5 '1." Bonus DSDD .......... $10 

DUST COVERS 
520 ST Computer .... . . .. . $7.00 
SF 354 SS/DD . . . . . .. . .. . . $7.00 
SF 314 DS/DD .. . .. . . . . . . . $7.00 
Mouse House . .... . . .. . .. $5.50 
Mouse Mat .. . ... .. . . .... $7.50 



Major Motion And Time Bandit 
Andy Eddy 

Requirements: Atari ST with disk drive 
and color monitor. Joystick optional for 
Time Bandit, but recommended. 

Michtron has been one of the most 
prolific supporters of the Atari ST 
since the computer's introduction. The 
company's utilities and applications 
make the most of the ST, putting the 
power of the computer at your com­
mand. Now they've released two 
nearly addictive games as well: Major 
Motion and Time Bandit. 

Hit The Road 
Major Motion appears to be patterned 
after the popular arcade game Spy 
Hunter. You're the driver of a sleek, 
but deadly automobile on the prowl 
for enemy spies. Your mission is to 
remove the spies from the road by 
any means possible-by using guns, 
oil slicks, smoke screens, or just plain 
metal-to-metal bumping. 

You start with a machine gun­
equipped car, but by successfully con­
tinuing your pursuit, your arsenal will 
be frequently beefed up by a weapons 
van that cruises by. When you roll up 
the ramp behind the van-much like 
Kitt does in TV's "Knight Rider"­
your car is outfitted with new weap­
ons. Each weapon is different: 
helicopter-destroying rockets, repul­
sors that push all nearby cars from 
the road, turbo power, and other le­
thal items. 

Some cars can be blown off the 
road with your guns, while others are 
armored against bullets and must be 
bumped off the highway. More points 
are awarded for knocking the cars 
from the road, but don't think they're 
defenseless. Some of the cars bristle 
with spikes that ' cut your tires. They 
seem to hover around the weapons 
van and strike before you have a 
chance to get full control of your car 
when you exit. In later levels, the en­
emy cars fire machine guns and rarely 
miss. There are even twins of your car 
which have fallen into enemy hands. 
They're almost impossible to shake 
off, and usually succeed in turning 
you into twisted roadside wreckage. 

Still more obstacles impair your 
chase. The missile-firing helicopters 
leave craters in the road that must be 
avoided. The road itself forks and 

twists, posing hazards that are bad 
enough, even without the constant 
harassment from your adversaries. 

Of course, the road isn't devoid 
of civilian drivers, either. If you be­
come recklessly destructive and wipe 
out a few too many of your fellow 
motorists, it's assumed that you have 
become a traitor, and a roving aircraft 
will surgically remove you from the 
road. Each time your car is destroyed, 
you'll lose some of the weapons you 
had stored. Fortunately, you win a 
bonus car for each 10,000 points you 
score. 

Waterlogged Roadhog 
As a change of pace, occasionally 
your car takes to the water. It be­
comes mandatory to scan the roadside 
for the indication that this transforma­
tion is about to take place-a tiny, 
flashing sign that reads, "Bridge Out." 
Most of your trailing opponents will 
pile up at this obstacle, but there are 
plenty more where they came from. 
Mines, rocks, and islands dot the wa­
terway as hazards, along with the 
continuing contingent of villains. Your 
strategy on water differs from your 
strategy on pavement. You're moving 
at nearly a crawl as you weave 
around all the dangers in your path. 
Still, the pace of the contest remains 
frantic. 

Major Motion is obviously the re­
sult of careful programming. The rich­
ness of detail is remarkable. Signs are 
positioned along the roadside both as 
humorous touches and required read­
ing. Burned-out cars and boats litter 
the path, getting bashed around until 
they're off the screen. And the action 
is realistic. When you hit another ve­
hicle, your car rebounds with an 
equal and opposite reaction-remem­
ber physics class?-sometimes causing 
your car to careen to the other side of 
the road. 

Among the other cute touches are 
familiar musical passages that pop up 
now and then. The theme tunes from 
"Mission: Impossible" and "Batman" 
float out while you're driving. And 
when your boat hits the water, you'll 
chuckle at the "Hawaii Five-O" 
theme. All this contributes to the en­
joyable experience of playing Major 
Motion. 
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Hurtling down the highway in Major 
Motion. 

A Busy Mouse 
As good as it is, though, Major Motion 
is not flawless. One drawback in this 
high-energy arcade game is the use of 
the mouse controller instead of a joy­
stick. Sometimes I feared I would 
damage the mouse with all my flail­
ing. The mouse also requires a large 
amount of table space. 

In addition to the mouse, you 
also have to use the keyboard to acti­
vate the various weapons you gather, 
since you may have more than one 
weapon available at any given time. 
The program defaults to the keypad, 
but you can set whichever keys you 
prefer with the aid of a function key. 
All of this means that the keyboard 
must be close by, and glancing down 
at the keys may distract you just 
enough to cause a fatal collision. 

Another problem is extremely 
rare, but an annoyance nevertheless. 
In your travels down the road, the 
surface can change from pavement to 
dirt to ice. I discovered that if you're 
destroyed on ice or dirt, the weapons 
van sometimes doesn't come back to 
drop off a new car. Perhaps this has 
something to do with the way the 
program simulates sluggish responses 
on these surfaces. At any rate, you 
end up watching all the cars and heli­
copters pass by while you sit impa­
tiently waiting. You can always restart 
the game, but it's frustrating if you 
were doing particularly well at the 
time. 

Fortunately, these few problems 
don't significantly detract from the 
game. In fact, Major Motion is so fasci­
nating that you'll find yourself be­
coming more and more deeply 
absorbed. This is one of those just­
one-more-time games. You'll probably 
lose sleep and miss some appoint­
ments over this one. 

COMPUTEt's Atari ST Disk & Magazine 



)I'-ATARr )Il 
STation 

TO ORDER 

CALL TOLL FREE 

1-800-225- 5878 IN 
313 

HARDWARE 
ATARI520st ................................ $349 
ATARI 1040st .... .... ............ .. $629 
SF354 Drive ........ ........................ $139 
SF314 Drive .... .... ......................... $199 
SM1224 RGB Monitor .. ... ........ ..... $309 
SM124 Mono Monitor ...... .. ...... . $139 
SHANNER SD 2000 .... ... ... .. . $349 
Supra 20 MEG H.D. .. $649 
Supra 30 MEG H.D. . ..... $899 
AVATEX 1200 Modem .... ............... $89 
Challenger 120 Modem ... ............. $149 
Casio CZ-l0l ....................... : ....... $299 
Casio CZ-23OS ............................ CALL 
MEGARAM UPGRADE ................ $129 
Panasonic 1080 ........ .................. $199 
Panasonic 1091 · .............. ......... .. . $239 
Panasonic 1092 .. .... ..... ... .. .. ......... $299 
STAR NX-l0 ....... ............. ............. $229 
STAR LV-1210 ............................. $169 

SUPPLIES 
Diskettes 

Box 
Bulk 5V. w/sleeve .... ....... ...... $ 4.50 

~~~;~ ::::: ::::::::::: ::::::: ::::: :::::::: ~.~~:~; 
Maxell . . .......... ....... .. $14.95 

Ribbons 
Black. Red, Green, Blue 

·Star-OKI . . ..... ....... ........... $2.99 
IIMAGEWRITER ..... .... .................. $6.95 
b<MM801 /Legend .. ....... ................ $7.95 
Panasonic ....... ..... .. .... ......... ........ . $9.95 
Epson FXlRX .. .... ...... ........ ........... $4.95 

Paper & Labels & 
Cards 

Pink, Yellow, Blue, Green, Salmon, White 
500 Sheets per pack 

20 lb. lazer cut ....... .... ......... ......... $6.95 
Rainbow pastel ...... .... ....... ........... $6.95 
Rainbow Bright ..... .... .......... ...... ... $6.95 

Mail Labels 
1000 pack, colors .. ... ....... . ..... ... .. $9.95 
Disk Labels , contino .. ........ ....... ... . $4.95 
Disk Labels Pac 50 ........... ... ..... .. $1 .95 

Continuous card stock (250) 
Red, Green, Blue, Orange, White 

3X5 ............................... ... .... .... .. $4.95 
4X6 .......................... ....... ... ....... ... $7.95 
5X7 ................ ... ..... ... ....... ... .... .... $9.95 

ACCESSORIES 
Storage 

Disk File 40-3V2 ..... . .. $6.95 
Disk File 6O-5V • ..... .. ............... .. .. $6.95 
Library Case 10-5% ... . ...... ... $1 .95 
Library Case 3-5V • .................. ... . $ .99 
Library Case 5-3 V2 ...... . .. $ .99 
Disk Directory .. . .. $22.95 
Pocket Pac ... .. .............. $14.95 

Dust Covers 
520 st .............. ... ...................... $6.95 
1 P40 st . .......... ...... ...... .. . .... . CALL 
SF354 .. ......................... .. . .. $5.95 
SF314 ... .. ................ .. ___ ......... .... .. $5.95 
SM1224 ..... ...................... ........ $11 .95 
SM124 . . .................... ........ $11 .95 
All Printers .. ... .... .......................... $6.95 

Cable-Interfaces-Etc. 
St Printer cable 6' .... ... ..... ........... $6.95 
St Printer cable 10' .... ... .... $9.95 
RS 232 M/F 6' ....... ..... ... ... ........... $9.95 
ST Drive Cable 6' ..... .. $14.95 
XE SERIAL 6' .... . .... $9.95 
P.R. Connection .... $59.95 
Microprint ..... ....... . . ....... ..... $34.95 
U Print A ....................... $49.95 
APE FACE ................... .. ... $42.95 
Microstuffer ............. __ .. ... ............ $59.95 

Controllers 
Atari .............. .. . ..... ... ... ..... .. $6.95 
Wico Bat ....... .. .... ... ........... .. ..... . $17.95 
Wico 3-Way ........... ... _ ........ ...... .. $22.95 
TAC 2 .. ................ ... .. _ ... ... .......... $8.95 

Power Without the Price™ 

MICHIGAN 
595-0788 

Miscellaneous 
Amaray Printer Stand ............ .... $14.95 
5'/. Disk Notcher ................ ...... .. $7.95 
Six outlet surgestrip ..... $14.95 
Mouse Mat .... .... .. . .... .. ..... ......... $7.95 
Mouse House ........... ..... .. $4.95 

SOFTWARE 
H & DBASE ...... . ....... ..... $69.95 
TIME BANDITS .. . $27.95 
LANDS OF HAVOC ..... ... $14.95 
MASTERTYPE ............. ....... $27.95 
HIPPOWORD ...... ........ $62.95 
HIPPOCONCEPT ... ..... $62.95 
HIPPOSIMPLE ......................... $34.95 
HIPPOSPELL .... . .............. $27.95 
HIPPO RAM DISK $24.95 
HIPPO COMPo ALMANAC ........ $24.95 
HIPPO JOKES' & QUOTES ...... $24.95 
PRINT MASTER ..... $27.95 
FINANCIAL COOKBOOK ......... $34.95 
ART GALLERY I ... . .......... $20.95 
PAWN ... .. . ......... $31 .95 
ZOOMRACKS ...... . ........ $55.95 
BALLYHOO .............. $27.95 
MINDSHADOW ......................... $34.95 
MUSIC STUDIO ............... $41.95 
SILENT SERVICE .. ... .. $24.95 
BRIDGE 4.0 ... .... .... ... $20.95 
BRATACCUS $34.95 
TYPING TUTOR WORD IN ..... . $24.95 
UNIVERSE II ........................ $48.95 
BLACK CAULDRON ......... ...... .. $27.95 
KING 'S QUEST ......................... $27.95 
F-15 STRIKE EAGLE ........ .. ..... . $27.95 
HOME PAK ...... ............ ............. $48.95 
ROGUE ......... ... .... ............. ... ..... $27.95 
EASY DRAW ............... ... ... ...... $104.95 
1 ST WORD ... ......... .... .... ........... $34.95 
NEOCHROME ... ......... ... ..... ....... $34.95 
JOUST .... .. ......... ............... ......... $18.95 
CP/M EMULATOR ... ...... ........... $34.95 
FILE & REPORT ....................... $41 .95 
CHESSMASTER 2000 .............. $32.95 
NEW TECH COLOR BOOK ..... $14.95 
TRINITY .. . ................. $27.95 
MEAN 18 ...................... . ..... $34.95 

SUITE lOlA 

35540 MICHIGAN AVE. 

WAYNE, MI . 48184 

COMPUTER BASEBALL ...... $27.95 
PHANTASIE ........... .. ... .... ......... $27.95 
MINDWHEEL ......... ... ..... .. ......... $32.95 
CHECKMINDER ......... . ......... $52.95 
LEADER BOARD $77.95 
FILE ......... . .............. ... ... .... ....... $52.95 
DB GRAPH . . ... ..... ...... $52.95 
MAJOR MOTION ..... .... ...... $27.95 
ANIMATOR ... . .... ...... ... $27.95 
WINTER GAMES . .. $27.95 
TEMPLE OF APSHAI TRI 1 .... . $27.95 
TOURNAMENT DISK-L.B. 1 .. ... $13.95 
D B MASTER ........... . .... .... $34.95 
2KEY ACCOUNTING ..... ........... $34.95 
HOME PLANETARIUM .... ..... ... . $18.95 
DEADldNE ........................ ...... ... $34.95 
STARCROSS ................. ........... $34.95 
ZORK I .................. __ .............. $27.95 
ZORK II ........................... .. ........ $32.95 
ZORK III .... ............... ......... ........ $32.95 
WITNESS .. ................... ... ... ....... $29.95 
SUSPENDED .................... ..... .. $34.95 
PLANEFALL .... ........... .. ......... .. $27.95 
SORCERER ... .......... .... _ .... .... .. $32.95 
SEA STALKER .. ................... .... . $27.95 
CUTIHROATS ................ .... $27.95 
HITCHHIKKERS GUIDE G ....... $27.95 
SUSPECT .. ... . .... $32.95 
WISHBRINGER ... . .... $27.95 
INFIDEL ............ ... ... ...... .. ........ .. . $32.95 
ENCHANTER ....... $27.95 
VIP PROFESSIONAL .. .... ....... $125.95 
MIND FOREVER VOYAGIN ... .. $32.95 
ULTIMA II ........... . ........ $41 .95 
KING 'S QUEST II .. .... ... ....... ...... $34.95 
HEX ...................... .... ... ..... ........ $27.95 
SPELLBREAKER .... .. .... .... ........ $34.95 
SUNDOG ...... . .... .. ........ $27.95 
FAHRENHEIT 451 .. .... .... ..... ..... $34.95 
AMAZON .......... . $34.95 
PERRY MASON:MANDARIN ... $34.95 
NINE PRINCES .. ....... .... ... ..... ... $34.95 
DRAGONWORLD ..... .... $34.95 
HOMEWORK HELPER MATH . $34.95 
HOMEWORK HELPIWRITIN .... $34.95 
WORK PROC W/SPELL CH .... $41 .95 
TREASURE ISLAND .. .... ........... $27.95 
HACKER ........ .......... ... ....... ..... ... $32.95 
DEGAS ..... ...... ... .... .... . .... ... $27.95 
BORROWED TIME ...... .. ........... $34.95 
WINNIE THE POOH .. $17.95 

No surcharge for MasterCard t.'j or Visa \ VISA \ 

ORDERING INFORMAtiON: Please specify system. For fast delivery send cashier's check or money order. Personal and company checks allow 14 business days to clear. 
School P.O.'s welcome. C.O.D. charges are $3.00. In Continental U.S.A. include $3.00 for software orders. 4% shipping for hardware, minimum $4.00. MasterCard and Visa 
orders please include card # , expiration date and signature. MI residents please include 4% sales tax . HI. AK. FPO, APO, Puerto Rico and Canadian orders, please add 5% 
shipping, minimum $5.00. All other foreign orders add 15"10 shipping, minimum $10.00. All orders shipped outside the Continental U.S.A. are shipped first class insured U.S. 

ail . If foreign shipping charges exceed the minimum amount, you will be charged the additional amount to get your package to you quickly and safely. All goods are new and include 
factory warranty. Due to our low prices all sales are final. All defective returns must have a return authorization number. Please call (313) 595-0788 to obtain an R.A. # or your 
eturn will not be accepted. Prices availability subject to change without notice. 



Negotiating a monster-filled maze in 
Time Bandit. 

Tim.e Bandit 
If Major Motion makes you lose track 
of time, Time Bandit might make you 
lose your sanity. The attention to de­
tail in this game is phenomenal-over 
350K of program code attests to 
that-and the artwork resembles fine 
drawings, something noticeably lack­
ing in most game graphics. 

Best described as an arcade ad­
venture, Time Bandit contains 16 var­
ied puzzles, each with 16 levels of 
advancing difficulty. The best part is 
that the difficulty isn't increased 
merely by speeding up the action, an 
easy way out that most programmers 
take. Instead, everything in the puzzle 
changes, including the shape of the 
maze, the placement of treasures, and 
the rate of movement. This requires a 
global change in your strategic 
thought as well. 

All of these scenarios are com­
prised of various challenges. Most re­
quire running through the scene, 
blasting away at the local creatures, 
collecting treasures, and avoiding 
death. But each puzzle is different­
there is even a Pac Man-style maze to 
test your mettle. 

Each location is represented by 
an icon on the main map, and moving 
your character onto the icon will 
transport you to that place. The title 
of the location helps you keep track 
of where you are. Names like "Bomb 
Factory" and "Ghost Town" give you 
an idea of what you'll be up against 
in that situation. 

Teasingly Tough 
Throughout Time Bandit, you can 
gauge the success of your quest by 
your progress through the various 
levels. Level 1A is the first you'll face, 
and each completed puzzle (lB, Ie, 
and so on) brings you closer to the ul­
timate level, 4D, and the game's com-

Another example of the many different 
screens to be found in Time Bandit. 

pletion-a goal that may not be 
humanly possible. I had trouble just 
getting through each of the contests 
on level 1A. 

You'd think that with a supply of 
ten characters and a bonus character 
awarded for every 1,000 points, you 
could play for quite a while before de­
pleting your reserves. Fat chance. This 
game is tough, although not so tough 
as to become discouraging. Just taunt­
ingly, teasingly tough. 

Most of the game's quests involve 
searching for a key (or keys) which 
will enable you to depart from your 
present level. Whenever you enter a 
maze, you can't exit until the task is 
completed. Along the way, you may 
choose to pick up the treasures for ad­
ditional bonus points, but beware­
the swarms of nasties and baddies 
constantly cruising the grounds are 
just hoping for a shot at you. Some 
are easily dispatched with your gun, 
but you must be careful to strike oth­
ers from a distance. Bombs, for ex­
ample, can explode in many 
directions, and standing nearby may 
cost you a life. 

The monsters in this contest are 
all different and look like little works 
of art, a testimony to the program­
ming and artistic prowess of the au­
thors. When the monsters are 
destroyed, they usually go out with 
some kind of unique farewell-a big 
cloud of smoke, a sour look, a tiny 
POW! balloon, and so forth. It's like 
jumping into a comic book and run­
ning wild amidst "the creatures in their 
native land. 

Split Personality 
Three of the lands you visit require 
text-adventure skills to solve the mys­
teries. Walking up to a sign, scroll, or 
character will bring up a screen which 
gives information or a question for 
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you to answer. The text parser is 
bare-bones, probably due to the fact 
that Time Bandit doesn't rely on it a 
great deal. 

But this added dimension to the 
game means that you have to use all 
of your skills to make as much pro­
gress as possible. Someone who's 
good only at arcade games will be 
somewhat handicapped, as will the 
player who excels only at text adven­
tures. But overall, Time Bandit has a 
great deal to offer to all gamesters. 

Major Motion 
Time Bandit 
Michtron 
576 South Telegraph 
Pontiac, MI 48053 
$39.95 each 

Sundog: Frozen 
Legacy 
Selby Bateman, Features Editor 

Requirements: Atari ST with disk drive 
and color monitor. 

Sundog: Frozen Legacy has already 
gained a solid reputation in Apple II 
circles as one of the best action/ 
adventure games available. Happily, 
FIL's Atari ST version is even better. 

The ST's excellent color graphics 
and fast disk drive combine to give 
this science-fiction adventure the kind 
of detailed multicolor screens, smooth 
scrolling, rapid response, and mouse­
driven playability it deserves. 

A Big World 
The game itself is huge. You'll wan­
der through 50 cities on 18 different 
planets in a dozen star systems. Your 
star freighter, the Sundog, is no small 
environment in itself: six engineering 
bays to maintain; a sophisticated navi­
gation system with 3-D star map dis­
play, a star system map, and a 
planetary map; a pilot tactical display 
with combat status, weapons, shield, 
and ship condition indicators; and a 
self-propelled cargo pod for land trav­
el on the different planets. 

Learning your way around the 
ship, and then figuring out how to 
move around planets and star sys­
tems, is as entertaining as it is chal­
lenging. But that's just the start. The 
real fun begins as you undertake the 
adventure itself. 
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You've inherited the Sundog from 
the estate of an uncle you never 
knew. The facts surrounding his death 
are unclear, but the uncle also be­
queathed to you all of his debts. That 
includes a contract to help build a re­
ligious colony on the planet Jondd. 
You not only have to find the colony, 
named Banville, but you must also 
amass all the materials for the colony 
and then find the cryogenically frozen 
colonists who are temporarily stored 
throughout the Drahew Region of star 
systems. 

Finding Banville is not easy. 
Learning the intricacies of trading to . 
get all the building materials is even 
harder. And, finally, recovering the 
cryogenic colonists from storage is no 
snap, either. For these reasons, Sundog 
is a game that's quite difficult to con­
quer even though it's relatively easy 
to play. 

Pirates and muggers make your 
task harder still. You've also got to 
keep your ship in repair and take time 
out for nourishment and sleep, or 
you'll collapse from exhaustion or die 
of starvation. Fortunately, you can 
save the current status of your game 
on disk at different stages to resume 
playing later. If your character is elim­
inated for some reason, you can go 
back to the point where you last 
saved the game and continue. 

Life Goes On 
Sundog's attention to detail is one of 
its strongest features . The interior of 
the ship is colorful, and there's plenty 
to keep you busy. The cities offer ev­
erything from hotels and restaurants 
to trade exchanges and banks (called 
unitellers). You can go just about any­
where. For example, you can walk 
into the lobby of a hotel and up to 
the front desk. The lobby is busy, 
with customers coming and going. A 
clerk comes over and asks if you'd 
like a room. You say yes, and in a 
moment, you're checked in and ready 
for a nap. The room looks nice, and 
it's yours until checkout time. Sundog 
is a realtime game, so life goes on 
around you even when you're catching 
up on sleep or moving from planet 
to planet. 

There are also nice touches of hu­
mor built into Sundog. In one of the 
first games I played, I made the mis­
take of illegally parking my cargo pod 
outside a store. All I needed was to 
pick up a couple of control nodes, a j­
junc module, two photon bridges, and 
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a scanner flux modulator for my ship. 
When I came out, the local police had 
ticketed the cargo pod and I had to go 
to a uniteller to pay a 90-credit park­
ing fine. 

The streets of a city can be un­
friendly, so it's wise to keep your 
sidearm and shield with you while 
walking about. However, trying to 
shoot your way out of every potential 
confrontation is not the best ap­
proach. Often, passersby will have 
information or items to sell you. 
Learning to spot a good deal and an 
honest person is a valuable ability. 
But be cautious, or you could end up 
out of money and out of luck. 

Each time you start a new adven­
ture, you create your character, mix­
ing varying levels of strength, 
intelligence, charisma, dexterity, and 
hick. From then on, you're on your 
own. The game comes with a helpful 
manual, but you'll have to stumble 
around at first to find out how things 
work, what needs to be repaired, 
where to get new parts, and how to 
keep yourself in food and fuel. City 
buildings aren't marked, and it's easy 
to get lost as you wander around the 
streets. Take notes on what you need, 
learn to recognize the shapes of build­
ings and what each building offers, 
and draw a few maps to help you re­
member what you've seen of value. 

It's Up To You 
One of the more interesting aspects of 
Sun dog is that you have to learn a 
great deal on your own. It's not just a 
matter of completing tasks that are 
laid out for you. You have to figure 
out many of the problems and their 
solutions. Ingenuity and experimenta­
tion are rewarded, although the latter 
can sometimes result in a short life. 

Learning the ins and outs of trad­
ing is crucial to your survival and to 
completing your tasks. Just when you 
think you're a pro, someone comes 
along and tricks you, steals your car-
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go, or worse. But you won't be able to 
keep your ship running or gather all 
the goods you need to succeed with­
out becoming a savvy bargainer. 
You'll also need a bit of luck, but 
that's part of life for the captain of a 
star freighter. 

Sundog offers you all the elements 
of a first-rate computer game: a well­
planned world within the computer, 
balanced game play, excellent graph­
ics, and an engaging story line and 
goal. Originally designed for the Ap­
ple II, it's now a worthy addition to 
your Atari ST software collection. 

Sundog: Frozen Legacy 
Oasis/FTL Games 
P.O. Box 112489 
San Diego, CA 92111 
$39.95 .". 
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AstroPanic! 
Alien ships weave about, bobbing 
and diving. Don't let them hypno­
tize you, though-it's your duty to 
stop the cosmic horde from achiev­
ing total dominance of your monitor 
screen. This entertaining action 
game works on any 520ST or 
1040ST with either a color or mono­
chrome monitor in all three screen 
resolutions. Written in compiled C, 
the program's source code is includ­
ed on the magazine disk along with 
the executable game. 

Just when you're beginning to 
think life is a picnic, here they 
come. That's right-the aliens­
strange, wicked creatures from an­
other world (or who knows, per­
haps another dimension 
altogether). They have entered 
earth orbit, and their six-ship at­
tack squadrons have managed to 
penetrate earth's orbital defense 
system, one wave after another. 
You're earth's last hope, the hot­
test laser jock yet to graduate 
from Defense Command's rigor­
ous training program. 

Via a video link, you control 
the massive neutron beam can­
non, an instrument of fury that 

Charles Brannon, Program Editor 

hurls a devastating bolt of matter­
shredding energy. Since no mirror 
system can deflect this beam 
without itself being destroyed, the 
neutron cannon is shuttled back 
and forth at high speed across a 
magnetic levitation (maglev) track. 
The aliens know that the cannon 
is too heavily shielded to be at­
tacked by energy weapons, so 
they use the only tactic possible­
a kamikaze strike. 

The aliens bounce about (in 
an attempt to evade your shots 
while calculating the best collision 
trajectory): then careen in for a 
confrontation. The experts at De­
fense Command have anticipated 
even this mad strategy, so at hor­
rendous cost they have manufac­
tured three neutron cannons, each 
popping up to replace the previ­
ous one. But after the three can­
nons are vaporized, there are no 
more chances left-the invaders 
will finally achieve their victory. 

Playing AstroPanic! 
The executable program file for 
"AstroPanic!" is stored on the 
magazine disk as PANIC.PRG. 
Choose the screen resolution you 
want with Set Preferences, then 
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run PANIC.PRG from the maga­
zine disk menu or from the desk­
top by double-clicking on the file. 
The game automatically adjusts it­
self to the screen resolution you 
have selected. 

AstroPanic! is almost like 
three games in one. In low resolu­
tion, the saucers are large, multi­
colored objects that reveal lots of 
detail and crowd the screen. In 
medium resolution, the objects are 
smaller and show less detail. 
Since the saucers are smaller in 
relation to the screen, the "sky" 
seems bigger, so the saucers are 
harder to hit. In high resolution, 
.the saucers are even smaller and 
the sky is even bigger. If you're 
lucky enough to have both a color 
and a monochrome monitor, try 
playing the game in all three reso­
lutions to experience the different 
feel. 

When you run AstroPanic!, a 
Let's Play! button appears in the 
center of the screen. Click on it 
and get ready to start shooting­
the aliens immediately swarm into 
action. Use the mouse to move 
your cannon left and right across 
the bottom of the screen, and 
press the right mouse button to 
fire. 
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The awesome energies of the 
neutron cannon aren't unleashed 
casually-you can only fire one 
bolt at a time. If you see that your 
shot has already missed, though, 
you can fire another bolt immedi­
ately, canceling the previous shot. 
Keep your cannon moving (to 
avoid destruction) and watch out 
for the edges of the screen, where 
the saucers ricochet off the sides. 
When you have destroyed all six 
ships, you move on to the next 
level. 

"AstroPanic!"-low resolution: The 
alien saucers are large, finely detailed 
objects that crowd the screen. 

"AstroPanic!" -medium resolution: The 
saucers are harder to hit because they're 
smaller in relation to the sky. 

"AstroPanic!"-high resolution: On the 
monochrome screen, the saucers are tiny 
objects and the sky seems even bigger. 
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Answer: J040ST™ 
Question: Which computer is the first 
in the world to give you J Megabyte of 
power for under $J,OOO? 

The 1040ST is a major breakthrough in personal computers. 
Indeed, it's the world's first computer with an original list 
price that represents less than $1 per kilobyte. 

To give you an idea of what an extraordinary accomplish­
ment that is, let's look at the price-per-kilobyte figures for 
some well -known competitors. 

The Macintosh,TM for example, comes in at over $4 per 
kilobyte, the Am iga ™ is over $5 per kilo­
byte and the PC AT TM is a whopping $9. 

In contrast, the 1040ST comes in at 
an incredible 98 cents per kilobyte and 
a total price of just $99995 for the com­
plete system: CPU, disk drive and 
high- resolution monochrome 
monitor. 
ATARI and 1040ST are trademarks of Atari Corp. 
Amiga is a trademark of Commodore-Amiga, Inc. 
AT is a trademark of International Business 

Machines, lnc. A~ARI® .... Ma.cintOs. h is a.trade.mark.licen.sed t.o APP.le co.mpu.ter, In.c. ')Il ":;'986 Atari Corp. '-

A status display at the bottom 
of the screen shows the number 
of cannons remaining, the current 
level, and your score. The closer 
the alien is to the bottom of the 
screen, the more points you get 
for hitting it. Every time you hit a 
saucer, the remaining ones move 
a little bit faster. The speed of the 
survivors gradually increases as 
you move through each level of 
the game, and all of the saucers 
speed up after each level. By the 
time you reach level 20, you're 
bound to lose. Try it; you'll see. 

How It Works 
The source code for AstroPanic! is 
included on disk under the file­
name PANIC.C. You can load the 
source code into any ASCII text 
editor or word processor, or dis­
play it from the desktop by dou­
ble-clicking on PANIC.C and 
selecting SHOW or PRINT. Astro­
Panic! was developed with the 
Megamax C compiler, but you 
should be able to modify and 
compile it with any C compiler 
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and linker with the proper header 
and library files. 

Accompanying this article is a 
copy of the source code inter­
spersed with extra comments. If 
you're interested in writing your 
own ST games or simply learning 
more about C, you should find 
the source code very educational. 

Perhaps the most remarkable 
aspect of the game is its speed, 
considering theft it is written in a 
high-level language. In addition, 
the executable program is only 
about 13K long. This is due partly 
to the exceptional efficiency of the 
compiler. We examined a disas­
sembly of the compiler's object 
code and found that it would be 
difficult to write much better code 
by hand in machine language. For 
example, integer variable assign­
ments such as SCORE = 0 can 
translate into a single 68000 in­
struction. A program such as a 
game can exploit this efficiency by 
using only integer math, thus 
avoiding some of the larger C li­
brary modules. 



AstroPanic 
Annotated Listing 

Charles Brannon, Program Editor 

/. AstroPanic ST by Charles Brannon • / 
/. created June 12 1986·/ 
/. last modified June 27 1986 • / 

These are obligatory include files needed to access GEM and AES routines, and to call the 
standard input/output (STDIO) functions. You may need to use different header files 
with your C compiler; include only as many as are needed to eliminate undeclared 
identifier error messages. 
#include <define .h> 
#include <gemdefs.h> 
#include <obdefs.h> 
#include <osbind.h> 
#include < stdio.h> 

These are the raster operations that can be performed when copying a shape to the 
screen. They specify how the bits in the source are to be combined with the bits on the 
screen. XOR is eXclusive OR; REPLACE overwrites the display; and ERASE clears only 
the part of the display overlapped by one bits in the source image, while TRANSparent 
sets to 1 only the part of the display overlapped by one bits in the source image, leaving 
the background alone. REVerse TRANSparent complements (flips zeros to ones, and ones 
to zeros) the source image before merging the source with the background. 
#define fdbJOR 6 
#define fdb-REPLACE 3 
#define fdb_ERASE 4 
#define fdb_ TRANS 7 
#define fdb-REVTRANS 13 

This macro is used to extract a pseudorandom number from 0 to (x-1), using the XBIOS 
random number trap. 
#define md(x) (Random( )%(x» 

Other useful macros for hiding or displaying the arrow pointer. (The pointer doesn't need 
to be on the screen during the game.) 
#define HIDE-MOUSE graLmouse(M-OFF,&dummy) 
#define SHOW-MOUSE graLmouse(M-ON,&dummy) 

Since we need to adjust the game throughout for color or monochrome mode, this defi­
nition makes the source code more readable. 
#define COLORMODE worLout[35] 

You can change NUMSPRITES and recompile the game to get more saucers, but this 
slows down the action. Using six saucers is the best compromise. 

#define NUMSPRITES 6 

The height and speed of the missile can also be changed if you want to fine-tune the 
game. However, since the saucers can move in increments of up to 12 pixels per move, 
don't make the missile move in too large an increment, or it will sometimes skip over the 
saucers. The collision routine checks to see whether a saucer is somewhere within the 
height of the missile, so a tall missile can prevent the fast-moving missile from skipping 
over a saucer (but also affects the speed of the game). Notice the use of the ternary con­
ditional operator to select one of two values. If the value preceding the question mark is 
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The ST video hardware 
doesn't have any provision for 
sprites. On machines like the 
Atari 400/800 /XL/XE, Commo­
dore 64, and Amiga, sprites great­
ly simplify game programming (or 
any programming that employs 
movable objects). Sprites exist on 
a separate video plane, so they 
don't interfere with an underlying 
background display. Since the 
video hardware merges the sprites 
with the video at hardware speed, 
sprites can be moved quickly 
without tying up the microproces­
sor. On the other hand, the 68000 
has power to spare-it can easily 
simulate sprites by virtue of its 
high-speed memory-moving 
capabilities. 

ST Sprites? 
The best way to simulate sprites 
on the ST would be to write your 
own routines in machine lan­
guage. Yet AstroPanic! is written 
completely in C, using only docu­
mented operating system routines. 
The core' of the animation is based 
on a function called vrocpyfm( ), 
which can be found in the Virtual 
Device Interface (VOl) library. It's 
used to copy a rectangular block 
from one area of memory to an­
other. It can be used to copy one 
part of the screen to another~ or to 
copy a shape from a memory 
buffer to any part of the screen. 

These memory buffers are 
supported through a C language 
structure called a memory form def­
inition block, or MFDB. The con­
tents of an MFDB include a 
pointer to the memory containing 
the shape data; variables specify­
ing the width, height, and number 
of bit planes (range of allowable 
colors) in the shape; as well as a 
flag specifying whether the format 
of the shape data conforms to the 
GEM standard or is machine­
specific, using the same memory 
organization expected by the vid­
eo hardware. 

You can use two methods to 
animate an object without erasing 
the background graphics. The first 
method is to preserve and restore 
the background as the shape 
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Answer: JO40ST™ 
Question: Which computer was 
specially designed for people 
who hate to wait? 

Let's face it, any time you spend waiting on a computer is 
time wasted. That's why Atari® built the 1040ST with a sizzling 
clock speed of 8 MHz. 

And with 1024K bytes of Random Access Memory, the STTM 
gives you an incredible combination of power and speed. (The 
PC ArM for example, has 512K of memory.) 

So you'll spend time working on your ST, instead of 
waiting on it. 

In addition, the 1040ST costs an 
amazingly low $99995

, which makes it the 
first computer in the world to deliver 
1 Megabyte of memory for under $1,000. 
(The PC AT costs about $4,500.) 

So if you haven't checked 
out the ST yet, what are you 
waiting for? 
ATARI , 8T, and 10408T are trademarks of Atari Corp. 

_
AT is a tra_demarkOf_lnternatio_nal BUSineslIIIIIiIIs _ JI'-fi.~"A R I® Machines, Inc. 
~ 1986 Atari Corp. 

passes over it. Before drawing a 
shape, save in a buffer the rectan­
gular area that would be over­
lapped by the shape. When you 
move the shape to the next posi­
tion, you then restore the over­
written area from the buffer. 

This works fine for one shape 
or for shapes that don't pass 
through each other. But imagine 
what happens when these kinds 
of shapes do pas~ over each other. 
Each shape first saves the image 
of the shape it overlaps. After the 
shapes pass through each other, 
they have both restored the area 
they overlapped, leaving behind 
images of the shapes. 

Another method relies on a 
special binary mathematical oper­
ation known as exclusive-OR 
(XOR). The binary truth table for 
XOR is (0 XOR 0=0,0 XOR 1=1, 
1 XOR 0=1, 1 XOR 1=0). If you 
know something about binary 
math, you can see that XOR 
works much like binary OR, or 
even normal addition-except that 
when you XOR two l 's together, 

45 

you get a O. (Interestingly, binary 
addition yields the same result, 
but with a carry of 1 that must be 
added to the bit to the left.) When 
you copy a shape to the screen, 
you can specify the way the bits 
in the shape are combined with 
the bits in the background image. 

A Magic Stamp 
Let's use a simple example. On a 
monochrome ST system, white is 
represented by 0 and black by 1 
(the opposite of most computers­
the ST monitor displays its screen 
in reverse to simplify program­
ming). If you XOR a black shape 
(1) against a white background 
(0), you would see the shape 0 
XOR 1 as 1 (black). On the other 
hand, if screen memory was filled 
with l 's (black), and you attempt­
ed to XOR a shape made out of 
O's (white), you would see noth­
ing, since 0 XOR 1 is 1 (black). 

But notice what happens if 
you put a black shape against a 
white background, then copy the 
black shape back on top of itself. 



nonzero (true), the first value before the colon (:) is used as the value of the three-part ex­
pression; otherwise, the value following the colon is used. I use this technique in many 
parts of the source code. 
#define MISSILEJi (COLORMODE? 8 : 16) 
#define MISSILE_SPEED (COLORMODE? 7 : 12 ) 

TOPSCREEN is the top border from which the saucers bounce. TEXTBOX is the size of 
the score box at the bottom, in pixels (this is doubled in monochrome mode). 
#define TOPSCREEN 4 
#define TEXT BOX 32 

/* global variables * / 

These declarations are required for the sake of GEM and the library routines. 
int dummy,ch,cw; 
int work-handle,contrl[12),pxyarray[10); 
int intin[128),intout[128),ptsin[128),ptsout[128); 
int work.....in[11),worLout[57J; 

At least with Megamax C, I have to create an MFDB (memory form definition block) 
"manually." Each shape has an MFDB to specify the bit image and proportions of the 
object. 

struct my-fdb 
{ 

char *fd...-addr; /* address of raster * / 
int fcLw; /* width in pixels * / 
int fcLh; /* height in rows * / 
int fcLwdwidth; /* width in words * / 
int fcLstand; /* 0 for ST, 1 for standard * / 
int fcLnplanes; /* how many planes * / 
int fcLrl, fcLr2, fcLr3; /* reserved· / 

} saucer,screen,can~on; 

The following comments explain the purposes of these varia:bles. 
int colortab[16)[3); /* used to save colors * / 
unSigned long score; /* you know what this is! * / 
int ships; /* how many cannons are left * / 
int missile; /* flag for whether missile is in flight or not * / 
int missile-x,missile_y; /* position of missile in flight * / 
int cannoll-'<, cannoIl-Y; /* horizontal & vertical position of cannon * / 
int xborder,yborder; /* screen boundaries * / 
int x[NUMSPRITES),y[NUMSPRITES); /* holds x/y position of sprites * / 
int xacc[NUMSPRITES),yacc[NUMSPRITES); /* acceleration factors * / 
int isdead[NUMSPRITES); /* is this sprite dead? * / 
int deatlL-toll; /* saucers shot this round * / 
int textline; /* line where text box starts * / 
int round; /* current level of game· * / 
int speed; /* saucer speed * / 

The main( ) routine controls the game. Most routines have meaningful names, so it is 
pretty easy to follow the "recipe" for AstroPanicl. 
main( ) 
{ 

int sprite; /* sprite index * / 
int prev-x,prev_y; /* stores previous position of a sprite * / 
appUnit( ); 
iniLworkstation( ); 

Set screen to black and hide the arrow cursor. 
seLcolors( ); 
HIDE~OUSE; 

Fill the screen with stars. 
clear-sky( ); 

Wait for the plarer to click on the alert button to start. 
fOrrIl-alert(1,6[l)[AstroPanic!ICharles Brannonl(C) 1986 COMPUTE!IJ[ Let's Play! n; 

Load the appropriate shapes. 
init-llhapes( ); 

Here, we adjust the boundaries of the screen according to workstation width 
(work-out[O]) and height (work-out[l ]). The height and width of the saucer are found in 
saucer.fLlt and saucer.fd-w, members of the my-fdb structure. The value of 
work-out[31] is 0 for a color screen or I for monochrome, so we can select the position of 
the text lines in the score box. This figure needs to be doubled (by left-shifting it by one) 
for the 400-line monochrome mode. 

xborder=worLout[O)-saucer.fcLw-4; 
textline=worLout[l)-«COLORMODE)? TEXTBOX : TEXTBOX«l); 
yborder = textline - cannon.fcLh; 
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The first operation is 1 XOR 0 = 1. 
When you XOR the black shape 
on top of itself, though, the opera­
tion is 1 XOR 1 = O-the shape 
has removed itself. This method 
works no matter what the back­
ground data is; XOR is a revers­
ible operation. 

One way to think of XOR 
animation is that you're using a 
rubber stamp inked with a magi­
cal negative ink-an ink that re­
verses the color of whatever it 
touches. Naturally, stamping twice 
is the same as not stamping a 
shape down at all . If you are care­
ful, you can stamp two different 
shapes so that they overlap. Then, 
when you restamp these shapes, 
the background will be completely 
restored. The only problem is that 
the area where the shapes overlap 
is reversed. The l' s in the shapes 
XOR together in the overlapped 
area to give white. 

It's a little more complicated 
with a color display, since the 
XOR is performed on the binary 
screen data. A binary pattern of 
11 XORed with a binary pattern 
of 10 gives a result of 01. Two 
different colors, when overlapped, 
give a third color. Despite this 
color variation, though, using 
XOR is fast and effective as a 
technique for sprite simulation. 
When shapes are moving quickly, 
you rarely notice the strange over­
lap effects. 

AstroPanic! uses the XOR 
method of animation. When a 
saucer moves, the program draws 
the shape, moves it to the next 
position, and erases the old shape. 
XOR lets us perform this erasure 
without cutting holes in the back­
ground display (the star field) . 

Simulated Simultaneity 
The inner loop of AstroPanic! up­
dates all of the moving objects in 
the game: the saucers, the ·cannon, 
and the missile in flight. Of 
course, all of these objects aren't 
really moving simultaneously­
they just seem to be because the 
program alternates the animation 
quickly and smoothly. First, sprite 
one gets to move one notch, then 
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Answer: JO40ST™ 
Question: Which computer builds 
in multiple features instead 
of hidden costs? 

It seems that a lot of our competitors design stripped down 
computers, and then charge extra for every feature and upgrade 
you add. 

Atari® doesn't do that, because we believe the features and 
level of performance you want should be built in to begin with. 

That's why the l040ST gives you a full Megabyte of memory. 
While the competition only gives you the chance to spend big 
dollars trying to improve their memories. 

Another trick they use is to make sure 
their interfaces don't meet industry stan­
dards, so you're locked into their system. 
In contrast, the ST'M uses standard inter­
faces across the board,suchas the RS-232C 
port for serial modem communica­
tions and the parallel interface for 
an industry standard printer. 

Of course, the ST's best 
built-in is the price, which is an 
incredible $99995 ! 

.J1~ATARr 
ATARI. ST, and 1040ST are trademarks of Atar; Corp. 
© 1986 Atar; Corp. 

sprite two, then sprite three, and 
so on. Then the program checks 
to see if the cannon should move 
and if the missile has been fired. 

When a saucer is destroyed, 
the program stops drawing it, 
skipping to the remaining shapes 
instead. Since drawing the shapes 
consumes the most time, skipping 
a saucer makes it possible for the 
others to move that much faster. 
When there is just one saucer left, 
it moves six times faster than 
when there are six saucers being 
animated. To ease this, the pro­
gram uses a delay loop to simu­
late the time taken to draw a 
shape when one of the saucers is 
no longer being displayed. 

To prevent unsightly flicker, 
the cannon is redrawn only when 
it needs to move to a new posi­
tion. Therefore, the saucers slow 
down somewhat if you keep mov­
ing the cannon. Since drawing 
and erasing the missile takes some 
time, too, it can slow down the 
animation loop. Despite all this, 
AstroPanic! is still quite effective. 
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If you are familiar with GEM, 
and have your GEM reference 
manuals handy, this program is 
fairly easy to follow, with a good 
sprinkling of comments and liber­
al use of meaningful variable and 
label names. The program is bro­
ken up into a number of small 
modules, which makes it easier to 
understand than if the whole 
game were written as a large main 
loop. Using these modules is 
somewhat analogous to using sub­
routines in BASIC, except every 
module has its own private 
variables. 

AstroPanic! contains most of 
the elements found in arcade 
games, and can serve as a model 
for your own game programming. 
Even if you aren't ready to write 
your own game from scratch, it 
can be very instructive (and fun) 
to modify this game, customizing 
certain details. If you come up 
with something interesting, send 
it to us. Perhaps in an upcoming 
issue a reader will provide us with 
Super-AstroPanic!. sr 



Set the vertical position of the cannon. 
cannoIL-y = yborder; 

Set the score to zero and the number of cannons to three. Initialize the saucers (ufos) and 
draw the screen. 

reseLgame( ); 
/. ye olde main loope • / 

FOREVER is defined in define.h as for(;;;), an infinite loop (exited with the Terminate( ) 
call when the game is over). 

FOREVER 
{ 

Look for a keypress and pause if one is found. 
checLfor_pause( ); 

Begin looping for all sprites, updating their positions and images. 
for (sprite = O;sprite<NUMSPRITES;sprite+ +) 
{ 

If a sprite has been shot, we don't draw it, but we do delay a bit via dumdum( ) to simu­
late the time it would have taken to draw the image. That way the surviving saucers 
don't speed up too much. However, this delay loop is decreased after each wave, so the 
survivors gradually move faster and faster. The continue keyboard breaks out of the cur­
rent iteration of the loop, but continues with the statement following the above for (as 
opposed to break, which terminates the entire loop). 

if (isdead[sprite» { dumdum( ); continue; } 

We remember the previous position of the "sprite," since we are about to add in the hori­
zontal and vertical acceleration factors (displacement from current position) in order to 
move the saucer to the next position. 

prey -x = x[ sprite]; prey _ y = y[ sprite]; 
x[sprite]+ =xacc[sprite]; 
y[sprite]+ =yacc[sprite]; 

If the position exceeds the screen boundaries, we reverse the direction by negating the 
displacement, and reset the position to the previous position so that the shape doesn't es­
cape from the screen. 

if (x[sprite]<4 I x[sprite]>xborder) 
xacc[sprite] = -xacc[sprite],x[sprite] = prev-x; 

if (y[sprite]<TOPSCREEN I y[sprite]>yborder) 
yacc[sprite]= -yacc[sprite],y[sprite]=prev_y; 

The first put() erases the previous image of the saucer; the second updates it at the new 
position. 

put(&saucer,prev-x,prev_y,fdb-XOR); 
put( &saucer ,xl sprite], y[ sprite ],fdb-XOR); 

If this sprite is within eight pixels of the saucer, we check to see whether the horizontal 
positions of the sprite and the saucer overlap. If so, the cannon is destroyed and the loop 
is canceled with break, since we will call iniLufos() within the kilL.cannon() routine to 
reset the saucer positions for the next round. 

if (cannoIL-y-y[sprite]<8) 
if ( (cannoIL-X>=x[sprite] && cannoIL-X<=x[sprite]+saucer.fcLw) I 

(cannoIL-X+cannon.fcLw>=x[sprite] && 
cannoIL-X+cannon.fcLw<=x[sprite]+saucer.fcLw) ) 

kilLcannon( ); 
break; 

} 
} j'". end for • / 

We move the cannon and update the missile only after all the saucers have been updated; 
otherwise, the saucers would move too slowly. This works just fine, though. The missile 
is updated only if the missile-is-in-flight flag is active. 

move_cannon( ); 
if (missile) update-IItissile( ); 

} 
} 

End of the main function and the beginning of the supporting modules. 

Terminate() ends the game when all the cannons have been destroyed. We restore the 
colors we've changed, close the virtual workstation, tell AES that we've finished,-and 
exit( ) back to the desktop. The flag allows the calling routine to pass an error value back 
to ihe operating system (such as -1 for an emergency exit), but we really don't use this 
feature in this game. 
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Terminate(flag) 
int flag; 
{ 

reseLcolors( ); 
v_clsvwk(worLhandle); 
appLexit( ); 
exit(flag); 

The endpoint of the loop decreases as the round increases. Unfortunately, I had to use 
this busy-wait technique, which prevents background programs from running during the 
delay, since the shortest time waited for by the XBIOS Delay() routine (despite the claim 
of its millisecond resolution) is too long. 
/. dummy routine, for short delay • / 
dumdum( ) 
{ 

int i; 
for (i=O;i+ + <42-(round«1);); 

} 

We need to reset the game the first time it is run and also after the end of a game. 
reseLgame( ) 
{ 

} 

missile = FALSE; r kill missile • / 
cleaLsky( ); 
speed = 2; /. maximum speed • / 
score = round = death-toll = 0; ships = 3; 
update-scorebox( ); 
canno~=O; 

put (&cannon,canno~,cannoILy,fdb-XOR); /. cannon appears • / 
iniLufos( ); 

We plot a hundred dots (a polyline with two identical coordinates) for a starfield back­
ground. Since the XOR animation technique used to move the saucers also preserves the 
background, it would be a shame not to provide a background to preserve. 
/. fill sky with stars • / 
clear-sky( ) 
{ 

} 

int star; 
v _clrwk(worLhandle); 
vsLcolor(worLhandle, 1); 
vswr-Inode(worLhandle, l); /. replace • / 
for (star=O;star<lOO;star+ +) 
{ 

pxyarray[2] = pxyarray[O] = rnd(worLout[O)); 
pxyarray[3]= pxyarray(1]=rnd(worLout[l)); 
v _pline(worLhandle,2,pxyarray); 

/. allow player to pause game by pressing a key • / 

The trick here is that evnt...multi normally waits for an event, but we just want to check 
for a keypress. If there is no keypress, we need to return to the main loop-otherwise the 
saucers will move only when you have pressed a key. The secret (divulged by Tim Oren 
in his GEM tutorials) is to wait for both a keypress event and a time event. It works be­
cause you are waiting for a duration of zero milliseconds, which makes evnt...multi return 
almost immediately. However, if the event that occurred was not a timer event, you know 
that the other event you were waiting for has happened. It's a little roundabout, but I 
couldn't find any other way to scan for any key within GEM or AES (I couldn't get 
vsm.....choice() to work, the next best thing). You have to really watch those zeros, though, 
to make sure the fields you do use fall in the right place. If there is a keystroke, we then 
wait for another keystroke with evnt...Jceybd( ) before continuing. 
checLfor_pause() 
{ 

} 

int key, which; 
/. poll keyboard by waiting for a null time duration • / 
which=evnLmulti(MU_TIMERIMUJ<EYBD,O,O,O,O,O,O,O,O,O,O,O,O,O,&dummy,O,O, 

&dummy,&dummy,&dummy,&dummy,&key,&dummy); 
if (which & MUJ<EYBD) evnLkeybd( ); 

/. initializes positions and vectors for saucers • / 
iniLufos( ) 
{ 

int sprite; 
death-toll = 0; /. no sprites dead yet • / 
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For each sprite (saucer), we c1l\OO8e a random acceleration (from -speed to +speed, where 
speed ranges from 2 to 8 or 12). A zero acceleration can't be used, though, or the saucers 
will move only horizontally, vertically, or not at all (if both xacc and yacc are zero). The 
saucer is then drawn on the IJcreen 80 that the animation loop will have a previous image 
to erase; otherwise, the first lPut( ) in the animation cycle will leave an image behind. 

for (sprite =O;sprite<NUMSPRITES;sprite + +) 
{ 

isdead[ sprite) = xacc[sprite) = yacc[ sprite) = 0; 
while (xacc[sprite)= =0) xacc[sprite) = (speed»l)-rnd(speed + 1); 
while (yacc[ sprite) = = 0) yacc[ sprite) = (speed> > 1) - rnd(speed + 1); 
x[sprite)=S+rnd(xborder-S); 
y[sprite) = S + rnd(yborder-50); 
put (&saucer,x[sprite,),y[sprite),fdb-XOR); r make it appear ·1 

} 
} 

This one is chock-full of VOl[ calls. It redraws the score box every time a saucer is hit, 80 

it has to be fast. 
update-Bcorebox( ) 
{ 

char temp(20); 
int y,d; 

First we draw a solid white bar (rectangle) using replace mode. 
pxyarray[O) = 0; pxyarrayl[l) = textline; 
pxyarray(2) = worLout[O); pxyarray(3) = worLout[l); 
vSWTJIlode(worLhandle,l); I· replace ·1 
vsLcolor(worLhandle,1); I· white -I 
vsLinterior(worLhandle, 1); 1* solid *1 
v_bar(worLhandle,pxyarray); 

Now we draw an expanding series of green lines (black in monochrome mode) over the 
white box, just for looks. (All these colors assume the default color palette.) Transparent 
mode is initialized so that the background of a text cell doesn't erase the white box or the 
green lines. 

vSWTJIlode(worLhandle,2); I· transparent ·1 
vsLcolor(worLhandle,COLORMODE? 3 : 0); 
for (y = d=O;y<TEXTBOX;y+ =d+ +) 
{ 

} 

pxyarray[O) = 0; pXyi:lrray(1) = y + textline; 
pxyarray(2)=worLout[O); pxyarray(3)=y+textline; 
v_pline(worLhandle,2,pxyarray); 

vsLcolor(worLhandle, ll); 

That ternary? operator is re.tlly handy. It lets us choose either red or black, depending on 
the color mode. 

I- draw text in red, if p,ossible ·1 
vsLcolor(worLhandle,COLORMODE? 2 : 0); 

The title is centered. 
VsLalignment(worLh'andle,l,O,&dummy,&dummy); I· center ·1 

The text origin is given as the center of the screen (the width shifted right by one, faster 
than dividing by two). The variable ch is the character cell height, defined by 
v-Opnvwk(). The text is posiltioned one line lower in monochrome mode 80 that it isn't 
drawn through the horizont.llline effect. 

v_gtext(worLhandle,worLout[O»> 1 ,textline + (ch«l) + (COLORM ODE? ° : 
ch)," ASTROPANIC"); 

In black, we prepare to draw the text with left alignment. 
vsLcolor(worLhandle,O); I· draw text in black ·1 
VsLalignment(worLhandle,O,O,&dummy,&dummy); I· left ·1 

The sprintf( ) function work:s like print£( ) except that the output is stored in a string in­
stead of appearing on the display. This makes formatted output possible with any display 
routine. 

sprintf(temp,"Cannons:%d Level:%d",ships,round + 1); 
v_ gtext(worLhandle,cw,textline+ ch-3,temp); 

The score line is right-aligned, and the origin is one character cell width to the left of the 
screen's right margin. 

VSLalignment(worLhandle,2,0,&dummy,&dummy); I· right ·1 
sprintf(temp,"Score:%o:nuo",score); 
v_gtext(worLhandle,worLout[O)-cw,textline+ch-3,temp); 
vsLalignment(worLha.ndle,O,O,&dummy,&dummy); 
vSLcolor(worLhandle, 1); 
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} 

The main loop calls this routine when a saucer collides with the cannon. 
/- when cannon is hit, kill it - / 
kilLcannon( ) 
{ 

int lum; 
put (&cannon,cannoIl-X,cannoIL-y,£db-XOR); /- remove cannon - / 

In color mode, we'll tum the screen red, and, after the explosion, gradually decrease the 
luminance back to black while the explosion sound effect decays. 

if (COLORMODE) setcolor(0,1000,0,0); r flash screen - / 
else setcolor(0,1000,1000,1000); /- monochrome - / 
explode(cannolL.X+(cannon.fcLw»I),canno11-y+(cannon.fcL.h»I),8,1); 
if (COLORMODE) 

for (lum= 1000;lum>=0;setcolor(0,lum- - ,0,0»; 
else setcolor(O,O,O,O); 
missile=FALSE; r kill missile - / 

One fewer ship now, so we show this by updating the score box display. 
- -ships; update-scorebox( ); 

The game is over when all the cannons are used up. 
if (ships = = 0) { encLgame( ); return; } 
SHOW-MOUSE; 

One nice touch is that we distinguish between the next and the last cannon, just to re­
mind the player that this is the last chance. 

if (ships = = 1) 
form.....alert(l, ' [3][ILast Cannonl][Ready!)"}; 

else 
form.....alert(l, W[3][INext Cannonl][Ready!)"}; 

HIDE-MOUSE; 

We reset part of the game by redrawing the screen and setting up new saucer positions. 
We can't use reset....game() since it sets the score to zero and the number of cannons back 
to three. 

} 

clear-sky( ); 
update-scorebox( ); 
cannolL.X=O; 
put (&cannon,cannoIl-X,cannoIL-y,fdb-XOR); /- cannon appears - / 
iniLufos( ); 

The explosion is used to destroy both the cannon and the saucers. It draws an expanding 
circle in white, then erases the circle from the inside. Because XOR mode is used, this 
explosion doesn't erase the background, and it improves the explosion effect, since some 
of the circles slightly overlap to create the illusion of an expanding shell. The game 
pauses when the saucer explodes, or else the explosion would be too slow. We need a 
longer duration for the explosion when the cannon is hit to leave time for the color effect. 
The sound effect happens in the background, allowing the program to continue immedi­
ately after Dosound( ). 
/- explosion effect radiating from center - / 
/- flag controls duration of sound effect - / 

explode(xcenter, ycenter,radius,flag) 
int xcenter,ycenter,radius,flag; 
{ 

} 

static char boom[ ] = 
{O,O, 1,0, 2,0, 3,0, 4,0, 5,0, 6,63, 7,Oxf7, 8,Oxl0, 9,0, 
10,0, 11,0, 12,10, 13,0, 255,0 }; 
int r; 
boom[25]=flag? 20 : 10; 
Dosound(boom); 
vswr-Inode(worLhandle,3); /- XOR - / 
vsLinterior(worLhandle,O); /- hollow circle - / 
for (r= O;r<radius;v_circle(worLhandle,xcenter,ycenter,r+ = 2»; 
for (r= O;r<radius;v_circle(worLhandle,xcenter, ycenter,r+ - 2»; 
vswr-Inode(worLhandle, I); /- normal - / 

At the end of the game, if the player wants to play again, we reset the game. Otherwise, 
Terminate( ) cancels the program and returns us to the desktop. 
encLgame( ) 
{ 

SHOW-MOUSE; 
if (form.....alert(I ,·[2][Play Again?][YESINO)") - - 1) 
{ 

reseLgame( ); 
. HIDE-MOUSE; 
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} 
else Terminate(O); 

We periodically check for cannon movement and missile firing in the main loop. 
I- moves cannon, checks for fire button -I 
move_cannon( ) 
{ 

int button,x,y,oldx; 

The released flag is used to make sure the player has released the mouse button before 
we allow another shot. 

static int released = TRUE; 
static char blip[ 1 = 
{O,O, 1,0, 2,10, 3,0, 4,0, 5,0, 6,0, 7,Oxfd, 8,0, 9,16, 
10,0, 11,0, 12,8, 13,4, 255,0 }; 

We save the old position of the cannon and poll the mouse for the horizontal position. 
oldx = cannoI1-X; 
vq-Illouse(worLhandle,&button,&x,&y); 

We use the right mouse button to fire the missile. The left mouse button is represented 
by bit 0, with a value of 1. The right button is bit 1, with a value of 2. af both buttons are 
pressed, we'd get 1 +2-3). The binary AND masks out the unwanted bits. We also check 
to see whether the button is released. The released flag is set only if the right button test 
fails. If a missile is fired, released is set to 0 (FALSE). 

if (button&2) 
{ 

if (released) 
{ 

if (missile) draw-Illissile( ); I- erase old missile -I 
Dosound(blip ); 

We fire the missile by enabling the missile-is-in-flight flag and giving the missile its 
horizontal and vertical positions. The first missile is drawn so that the update....missile() 
routine has something to erase the first time through the loop. 

missile = TRUE; missile-x = cannoI1-X + (cannon.fd-h> > 1); 
missile_y=cannoIL-y; 
draw-Illissile( ); 
released = FALSE; 

} 
} 
else released = TRUE; 

The horizontal mouse cursor position is used as the cannon's position, although the can­
non can be wider than the cursor, so we use only the legal horizontal coordinates. 

cannoI1-X = (x<worLout[Ol-cannon.f~w)? x : worLout[Ol-cannon.f~w; 

We redraw the cannon only if it has moved, to eliminate flicker. 
if (cannoI1-X != oldx) 
{ 

put (&cannon,oldx,cannoIL-y,fdb-XOR); 

} 
put (&cannon,cannoI1-X,cannoIL-y,fdb-XOR); 

This is called in the main loop if a missile is in flight. Each call to this routine moves the 
missile up one notch (defined by MISSILE-SPEED) and then checks this missile position 
against all the sprites. 
I- moves missile to next position, if missile is onscreen -I 
update-Illissile( ) 
{ 

int sprite; 
draw-Illissile( ); I- erase old missile *1 

When the missile reaches the top of the screen, it is turned off; otherwise, we draw it at 
the new position. 

if «missile_y- = MISSILE-SPEED» TOPSCREEN) 
draw-Illissile( ); 1* draw new missile *1 

else missile=FALSE; 1* end of mission *1 
The check for the missile collision seems complicated, but we're just checking to see 
whether the saucer lies anywhere within the bounds of the missile. Even though this 
loop executes six times every time the missile moves up one notch, it slows down the 
animation loop only a little. 
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} 

for (sprite = O;sprite<NUMSPRITES;sprite + +) 
{ 

} 

if (lisdead[sprite] && missile-x>=x[sprite] && missile-x<=x[sprite]+saucer.fd-w) 
if ( (y[sprite]>=missile_y && y[sprite]<=missile_y+MISSILE-H) I 

{ 

} 

(y[sprite] +saucer.fcLh> =missile_y && 
y[ sprite] + saucer.fcLh< = missile_ y + MISSILE-H) ) 

killsprite(sprite); 
break; 

This routine removes a saucer (sprite) from the screen and from the animation loop. 
killsprite(which) 
int which; 
{ 

put (&saucer,x[which],y[which],fdb-XOR); r remove saucer - / 
draw-Illissile( ); /- remove missile - / 
missile = FALSE; 

Explode the poor devil. 
explode(x[which] + (saucer.fd-w» 1),y[which],8,O); 
isdead[which] = TRUE; 

Your score is the vertical position of the saucer when it is hit. However, I see no reason 
why players in monochrome mode should get twice the score, since there are 400 scan 
lines in monochrome mode versus 200 in the color modes, so in monochrome mode we 
right-shift the value by one (which quickly divides by two). 

score + = (COWRMODE? y[which] : (y[which]«1»; 
update-scorebox( ); 

We simultaneously increment the counter which keeps track of the number of saucers 
shot and check to see whether all the sprites have been shot. If so, new saucers are pro­
vided, and we move up to the next level of difficulty, to a maximum of 20. The speed or 
the saucers is allowed to reach 8 pixels per move in color mode or 12 in monochrome 
mode (since there's more screen real estate to be covered). 

if (+ + death-toll = = NUMSPRITES) 
{ 

iniLufos( ); 
if (round<20) 
{ 

} 

round + + ; /- next round - / 
update-scorebox( ); 

if (speed«COLORMODE? 16 : 24» speed + +; 

This is the core routine for updating the missile, a polyline drawn in the XOR mode so 
that the missile doesn't erase any background. 
/- draws missile at missile-x, missile_y, with XOR - / 
draw-Illissile( ) 
{ 

} 

vswr-Illode(worLhandle,3); /- XOR drawing mode - / 
vsLcolor(worLhandle,1); /- white - / 
pxyarray[O] = missile-x; pxyarray[1] = missile_ y - MISSILE-H; 
pxyarray[2] = missile-x; pxyarray[3] = missile_ y; . 
v_pline(worLhandle,2,pxyarray); . 
vswr-Illode(worLhandle,1); /- replace mode - / 
vsLcolor(worLhandle,1); /- black - / 

Before we choose custom colors, we save the existing colors in an array so that it can be 
restored when the game ends. 
/- Saves colors in global array colortab[ I -/ 
save_ colors( ) 
{ 

int i; 
for (i=O;i<16;i+ +) 

vq_color(worLhandle,i,O,colortab[i»; 

This routine employs a convenient setcolor( ) routine which simplifies palette 
redefinition. 
/- sets colors for this program - / 
seLcolors( ) 
{ 
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save_colors( ); 
setcolor(O,O,O,O); r black ·1 
setcolor(1 , 1000,1000,1000); r white'; I 

It's easier to use this routine than to fill an array every time you want to call vs.....color( ). 
setcolor(index,red,green,blue) 
int index,red,green,blue; 
{ 

int rgb~n[3]; 
rgb~n[O] = red; rgb~n[1] = green; rgb~n[2] = blue; 
vs_color(worLhandle,index,rgb~n); 

The colors are restored when the game is over. 
reseLcolors( ) 
{ 

int i; 
for (i=0;i<16;i+ +) 

vs_color(worLhandlle,i,colortab[i»; 

Oops. I forgot to remove the~le two routines from the program after I no longer needed 
them. We could have deleted them from this listing, but they're in the disk file as well. 
Anyway, they're a worthy reJlDinder of any programmer's fallibility. (A good C source 
code analyzer like lint will d.~tect such foibles as unused code.) 
I· waits for a period of time ·1 
delay(period) 
int period; 
{ 

evn Ltimer(period,O); 
} 
I- returns TRUE if mouse button clicked, else FALSE -I 
int clicked( ) 
{ 

int pstatus; 
vq-1Y\ouse(worLhandle,,&pstatus,&dummy,&dummy); 
return(pstatus&2); 

This is one of the longest pads of th~ program, containing the data for the saucers ~d 
cannon. Since every screen rl~solution has different proportions and color capabilities, as 
well as varying internal meolory layout, we need different shapes for every resolution. A 
program should always support both color and monochrome modes, but needn't work in 
both low and medium resolu.tion. It's fun to take advantage of the characteristics of these 
modes, though: low res is thl~ most colorful-with big, detailed ships. The smaller ships 
in medium res make for the fastest game. 
I- initializes the shapes according to screen resolution -I 
iniLshapes( ) 
{ 

} 

screen.fcl-addr=O; I- sc:reen memory -I 
switch (worLout[13» I" number of colors -I 
{ 
r high res, 640 x 400 - I 
case 2 : ufo-high( ); 

cannon-high( );; 
break; 

I- medium res, 640 x 200 -I 
case 4 : ufo-1Y\ed( ); 

cannon-Ined( );: 
break; 

r low res, 320 x 200 -I' 
case 16: ufo-Iow( ); 

cannon--Iow( );; 
break; 

} 

Each word of data represent!1 16 pixels. The raster array is filled; then the fd-Addr field 
of the FOB structure is filled in by pointing to the array. This member is defined as a 
pointer to a char, so we cast the array name (which is similar to "pointer to int") to avoid 
compiler warnings. 
I- initializes data for high-rE!s saucer shape -I 
ufo-high( ) 
{ 

static int ufohigh[ ]= 
{7,Ox8000,Ox18,Ox6000,Ox20,Ox1000,Ox40,Ox800,Ox1ff,Oxfc00, 
Ox1e49,Ox27cO,Ox7fff,OxfffO,Ox80QO,8,Ox6aaa,OxaabO,Ox1d55, 
Ox55cO,Ox3ff,OxfeOO,0,0 } ; 
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} 

saucer.fcLaddr=(char -) ufohigh; I- raster memory -I 
saucer.f<L-w = 29; I- width in pixels -I 
saucer.fcLh = 11; I- height in rows -I 
saucer.f<L-wdwidth = 2; I- width in words -I 
saucer.f<L-stand = 1; I- standard FOB? -I 
saucer.f<L-nplanes = 1; I- one plane -I 

cannoILhigh( ) 
{ 

} 

static int cannonhigh[ ]= 
{16,0, 16,0, 16,0,Ox38,0,Ox54,0,Ox306c,OxI9cO,Ox68aa,Ox2dfO, 
Ox68aa,Ox2c08,Oxc4ba,Ox46bO,Oxd3ab,Ox97cO,Oxc8ba,Ox2600, 
Oxd6aa,Oxd600,Oxd6aa,Oxd600,Oxc8ba,Ox2600,Oxd3ab,Ox9600, 
Oxc4ba,Ox4600,Ox68aa,Ox2cOO,Ox6828,Ox2cOO,Ox307c,OxI800,Ox38,0 }; 
cannon.fcLaddr=(char -) cannonhigh; I- raster memory -I 
cannon.f<L-w= 23; I- width in pixels -I 
cannon.fcLh = 20; I- height in rows . - I 
cannon.f<L-wdwidth = 2; I- width in words -I 
cannon.f<L-stand = 1; I- standard FOB? -I 
cannon.f<L-nplanes = 1; I- one plane -I 

In medium res, two words are needed for every 16 pixels. If the second word is placed be­
neath the first word, then each pixel will take its color from the palette register pointed 
to by the top and bottom bit of each of the 16 columns in the stacked words. The left 
pixels of the two-pixel pair required to identify a color from 0 to 3 (00, 01, 10, 11) come 
from the first word, and the right pixels from the second word. 
I- initializes data for medium-res saucer shape -I 
ufo-Illed( ) 
{ 

} 

static int ufomed[ ] = 
{ 

}; 

0,0,Oxf800,0,0,Ox701, 
15,8,OxffOO,Oxl00,0,Ox800, 
Oxlff,Oxlff,Oxfff8,Oxfff8,Ox28,Ox701 , 
Oxffff,Ox5555 ,Oxffff,Ox5555 ,Oxfl cO ,Ox5 800, 
Ox3fff,Ox3fff,Oxffff,Oxffff,Ox8000,Ox8000, 
0,Oxff,0,OxffeO,Ox8bO,0 

saucer.fcLaddr=(char -) ufomed; I- raster memory -I 
saucer.f<L-w=36; I- wi~th in pixels -I 
saucer.fcLh = 6; I- height in rows -I 
saucer.f<L-wdwidth=3; I- width in words -I 
saucer.f<L-stand = 0; I- not a standard FOB -I 
saucer.f<L-nplanes = 2; I- two planes -I 

cannon-Ined( ) 
{ 

} 

static int cannonmed[ ]= 
{ I- plane zero -I 

}; 

Ox40,0, Ox40,0, OxaO,O, OxlfO,O, Ox2lfO,Ox8000, 
Ox51fl ,Ox4000, Oxd7fd,Ox6000, Oxdfff,Ox6000, 
Oxd9f3,Ox6000, Ox50al,Ox4000, Ox2000,Ox8000, 
I- plane one -I 
0,0, 0,0, OxeO,O, OxlbO,O, Ox2lfO,Ox8000, 
Ox7111 ,OxcOOO, Oxf7fd,OxeOOO, Oxfflf,OxeOOO, 
Oxf9f3,OxeOOO, Ox70el ,OxcOOO, Ox2000,Ox8000 

cannon.fcLaddr=(char -) cannonmed; I- raster memory -I 
cannon.f<L-w=19; ;- width in pixels-I 
cannon.fcLh = 11; I- height in rows -I 
cannon.f<L-wdwidth = 2; I- width in words -I 
cannon.f<L-stand = 1; I- standard FOB? -I 
cannon.f<L-nplanes = 2; I- two planes -I 
vr_trnfm(work-handle,&:cannon,&:cannon); 

In low res, it takes four words to define 16 pixels. Again, the words are stacked out, and 
each column is read top to bottom. The leftmost bit of the color number comes from the 
first word, and so on. 
I- initializes shapes for low resolution -I 
ufo-1ow( ) 
{ 

static int ufolow[ ] = 
{0,7,0,7,0,Ox8000,0,Ox8000, 
I,Oxle,0,Oxle,Ox8000,Ox6000,0,Ox6000, 
0,Ox3f,0,Ox3f,Ox4000,OxbOOO,0,OxbOOO, 
0,Ox7f,0,Ox7f,0,Oxf800,0,Oxf800, 
Oxlff,O,O,O,OxfcOO,O,O,O, 
0, 1 e49 ,Oxl b6,Oxl b6,0,Ox27cO,Oxd800,Oxd800, 
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} 

o ,Ox7fff,Ox7fff,Ox7fff,0 ,0xfffO ,0xfffO ,0xfffO, 
Ox8000,0 , Oxffff, 0 ,8,0 ,Oxfff8,0, 
Ox6aaa,Ox1555,Ox7fff,0,OxaabO,Ox5540,OxfffO,0, 
Ox1d55,Ox1d55,Ox1d55,Ox1d55,Ox55cO,Ox55cO,Ox55cO,Ox55c0, 
Ox3ff,Ox3ff,0,0 ,0xfeOO ,0xfeOO,0,0}; 
saucer.f~ddr=(char *) ufolow; /. raster memory • / 
saucer.fd-w = 29; /. width in pixels • / 
saucer.fcLh=ll ; /. height in rows·/ 
saucer.fd-wdwidth = 2; /. width in words • / 
saucer.frl-stand=O; /* not a standard FDB • / 
saucer.fcLnplanes=4; /. four planes • / 

cannoIL-low( ) 
{ 

static int cannonlow[ ] = 
{0,16,0,0,0,0,0,0, 
0,16,0,0,0,0,0,0, 
0,16,0,0,0,0,0,0 , 
0,Ox38,O,0,0,0,0,0, 
Ox28,Ox54,0,0,0,0,0,0, 
0,Ox307c,Ox3010,Ox3000,Ox1cO,Ox1800,Ox1800,Ox1800, 
Ox 1 000 ,Ox78fe,Ox7854,Ox7800 ,Ox11 fO ,Ox3cOO ,Ox3cOO ,Ox3cOO, 
Ox1000,Ox78fe,Ox7854,Ox7800,Ox1008,Ox3cOO,Ox3cOO,Ox3cO0, 
Ox3800,Oxfcfe,Oxfc44,OxfcOO,Ox38bO,Ox7eOO,Ox7eOO,Ox7eOO, 
Ox2cOO ,Oxefff,Oxff55 ,0xefO 1 ,Ox69cO ,0xeeOO ,0xfeOO ,0xeeOO, 
Ox3 70 1 ,Oxf7ff,Oxff45 ,Oxf70 1 ,Oxd800 ,0xdeOO ,0xfeOO ,0xdeOO, 
Ox2 901 ,Oxe9ff,Oxff55 ,Oxe90 1 ,Ox2800 ,Ox2eOO ,0xfeOO ,Ox2eOO, 
Ox2901 ,Oxe9ff,Oxff55,Oxe901 ,Ox2800,Ox2eOO,OxfeOO,Ox2eOO, 
Ox3 70 1 ,Oxf7ff,Oxff45 ,Oxf70 1 ,Oxd800 ,0xdeOO ,0xfeOO ,0xdeOO, 
Ox2cOO,Oxefff,Oxff55,Oxef01,Ox6800,OxeeOO,OxfeOO,OxeeOO, 
Ox3800,Oxfcfe,Oxfc44,OxfcOO,Ox3800,Ox7eOO,Ox7eOO,Ox7eOO, 
Ox1000,Ox78fe,Ox7854,Ox7800,Ox1000,Ox3cOO,Ox3cOO,Ox3cO0, 
Ox1000,Ox787c,Ox7854,Ox7800,Ox1000,Ox3cOO,Ox3cOO,Ox3cO0, 
0,Ox307c,Ox3000,Ox3000,0,Ox1800,Ox1800,Ox1800, 
Ox38,0,0,0,0,0,0,0 }; 
cannon .f~ddr=(char .) cannonlow; /* raster memory • / 
cannon.fd-w=23; /. width in pixels·/ 
"cannon.fcLh = 20; /. height in rows • / 
cannon.fd-wdwidth = 2; /. width in words • / 
cannon.frl-stand = 0; /. not standard FDB • / 
cannon.fcLnplanes=4; /. four planes • / 

Here is the primitive for drawing shapes with MFDBs. It fills in the pxyarray from the 
structure, passed through shape, a pointer to an MFDB structure. We are copying from 
(0,0) in the source bitmap (the arrays defined above) to the x and y position passed 
through (xpos, ypos). Copy raster, opaque is used to do the actual work. This routine is 
not blindingly fast. If only this routine were rewritten in machine language, the whole 
game could be speeded up considerably. There is some elegance to a game written en­
tirely in C, however. 
put(shape,xpos,ypos,mode) 
struct my-Edb ·shape; 
int xpos,ypos,mode; 
{ 

pxyarray[O]=O; pxyarray[1]=O; 
pxyarray[2]=shape- >fd-w-1; pxyarray[3]=shape->fcLh-1; 
pxyarray[4]=xpos; pxyarray[5]=ypos; 
pxyarray[6] = xpos+pxyarray[2]; 
pxyarray[7] = ypos + pxyarray[3]; 
vro_cpyfm(worLhandle,mode, pxyarray,shape,&screen); 

This routine combines all the elements needed to initialize a virtual workstation. 
iniLworkstation( ) 
{ 

int i, handle; 
worLhandle = handle = graLhandle( &cw,&ch,&dummy,&dummy); 
for (i=0;i<10;work.......in[i+ +]=1); work.......in[10]=2; 
v _opnvwk(work.......in,&worLhandle, work-out); 
if (!worLhandle) exit( -1); /. error if we can't open • / 

sr 
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Short-Term 
Robert M. Birmingham 

This brief program illustrates the ease 
with which a terminal program may be 
written on the Atari ST. Although it's a 
bare-bones program, the C source code is 
provided on the magazine disk so pro­
grammers can experiment and add their 
own features. The program works on a 
520ST or 1040ST in any mode: low-
or medium-resolution color and high­
resolution monochrome. 

"Short-Term" is a simple telecommunications pro­
gram that emulates a VT -52 terminal and operates in 
either half or full duplex. It also has an auto-redial 
function, selectable baud rates, and a linefeed on/off 
option. Although it's not intended to be a full-blown 
terminal program, it does provide the basics and can 
be expanded upon if you wish. The source code is 
written with Digital Research's Alcyon C, which 
comes with the Atari Developer System Kit. 

VT -52 emulation isn't very difficult because all 
of the necessary functions are part of the ST's oper­
ating system. Some of the functions needed for most 
terminal programs can be found as part of the ST's 
BIOS (Basic Input/Output System). After explaining 
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how to use Short-Term, we'll cover in detail how it 
works. 

Using The Program 
You'll find the executable program file on the maga­
zine disk under the filename SHORTERM. TOS. No­
tice the .TOS extender; Short-Term does not support 
drop-down menus and mouse input under GEM 
(Graphics Environment Manager). If you modify and 
recompile the C source code (disk filename: SHOR­
TERM.C), be sure to install the new object code with 
a .TOS filename extender. 

Table 1 shows the options in Short-Term which 
may be toggled on and off by pressing a function 
key. You can also press the Help key to get a full list 
of commands available in Short-Term. 

Other options not included in Short-Term may 
be set by first installing the VT -52 desk accessory, 
which came with your ST on the Language Disk. 
When the VT -52 emulator is installed, select it from 
the Desk menu and choose the configure terminal 
option by pressing' the Help key when the title 
screen appears. Change the settings as required, 
press the Undo key to return to the GEM desktop, 
and then run Short-Term. Settings such as parity 
and start and stop bits which are not selectable from 
Short-Term can be set in this way with the VT -52 
emulator. (See Figure 1.) 



Figure 1: VT-52 Terminal Emulator 

RS232 PORT COIFI6URATIOI 
hud Rite: I:mIl[JIIU211l .. 

Piri tg: 1II[]K]1I!il 
Duplex: IIIDDI[H!]]J 

Bits/Chir: _rnrnrn 
Strip Bit: IIDIII[]H][J 

Flav Control ~ 
Xon/Xoff: E:ln:JIIIIII 

Rts/Cts: E:ln:JIIIIII 

DO mim 

Table 1: Function Key Options 
Key Function 
F1 Changes the duplex from full to half or vice versa. 
F2 Changes the baud rate from 300 to 1200 or vice versa. 
F3 Forces a linefeed upon sensing a carriage return. 
F4 Auto-redial feature. Dial the number and then choose this 

option. 
FS Quit. 

For instance, Fl controls the duplex mode. In 
half duplex, everything you type is echoed back to 
the screen. If the remote computer. also echoes back 
everything it receives, you'll see every character you 
type displayed on your screen ttwwiiccee. To avoid 
this problem, switch to full duplex mode. On the 
other hand, if you don't see your typing displayed 
on your screen at all, switch to half duplex. 

Once you've dialed a phone number using the 
appropriate dialing code for your modem (for ex­
ample, ATDT for Hayes-compatibles), you can acti­
vate the auto-redial function. Short-Term will redial 
the number every 30 seconds until it receives a carri­
er signal. (Note: In compliance with Federal Com­
munications Commission regulations, Short-Term 
will not redial a number more than 15 times.) 

Since Short-Term emulates a VT-52 terminal, 
there are certain VT-52 keypresses that you can en­
ter to clear the screen, control word-wrap, change 
the background and foreground colors, and so on. 
Table 2 is a short list of some of the more useful 
ones. Esc means to hold down the Esc key while 
pressing the corresponding key. 

Table 2: Keystroke Commands 
Keystroke 

Esc-A 
Esc-B 
Esc-C 
Esc-D 
Esc-E 
Esc-H 
Esc-V 
Esc-W 

Action 
Move cursor up a line. 
Move cursor down a line. 
Move cursor to the right. 
Move cursor to the left. 
Clear the screen and home the cursor. 
Move cursor to home position. 
Word-wrap on. 
Word-wrap off. 

How It Works 
The following discussion is for C program!Jlers who 
want to analyze the source code and possibly make 
modifica tions. 

Short-Term is really a very simple program. To 
keep the code short, BIOS functions are extensively 
used. One problem when using BIOS functions, 
however, is that sometimes they do not return con­
trol to the program until they have actually per­
formed their task. For example, if a program calls the 
BIOS function which gets a character from the key­
board-Cconin( )-the program waits until a charac­
ter has been received. This could cause a loss of data 
if the remote computer is sending characters at this 
time. One solution to this problem is to use some 
additional functions, also provided by the BIOS, to 
check the status of the keyboard or auxiliary port. 

To read a character from the auxiliary port, 
check the status of the port by using the function 
Cauxis( ). If it returns a nonzero value, data is wait­
ing. You can then call Cauxin( ) to get the next char­
acter from the port. 

Table 3 lists the primary BIOS routines used by 
Short-Term. By taking advantage 9f these built-in 
routines, Short-Term compiles into a much smaller 
executable program. 

Table 3: BIOS Functions Used By 
Short-Term 
Function 
Cauxin( ) 

Cauxis( ) 

Cauxos( ) 

Cauxout( ) 
Cconis( ) 

Cconout( ) 
Crawcin( ) 

Rsconf( ) 
Setscreen( ) 

Description 
Gets the next character from the RS-232 port (the 
modem). 
Checks the auxiliary port input status. Returns a 
nonzero value if a character is available at the RS-
232 port. 
Checks the auxiliary port output status. Returns a 
nonzero value if the RS-232 port is ready to receive 
a character. 
Sends a character to the RS-232 port (the modem). 
Checks the keyboard status to see if a character has 
been entered. Returns a nonzero value if a character 
is available. 
Writes a character to the screen. 
Gets a character from the keyboard. All control char­
acters are returned. 
Configures the RS-232 port. 
Sets the logical base, physical base, and resolution 
for the screen. 

When you first run Short-Term, the variables 
must be initialized. These variables include settings 
for the baud rate, linefeeds, duplex, and so on. The 
help screen must be initialized too, but here it gets a 
little tricky. Instead of printing the help screen a 
character at a time whenever the user presses the 
Help key, the program prints it once by calling iniL­
help( ) and then displays it afterwards by page flip­
ping. That is, subsequent presses of the Help key 
simply change the screen address to point to an area 
of memory which holds the help screen. The 
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program then waits for a keypress before returning 
to the main screen. 

After initialization, the main body of the pro­
gram begins executing. This section consists of two 
parts: the routine to send a character and the routine 
to receive a character. The routine to send a charac­
ter · first checks to see if there has been a keypress 
and if the auxiliary port is ready to send a character. 
If both of these !;onditions are true (if both BIOS 
routines return nonzero values), the program checks 
whether the key being pressed is a function key. If 
so, the key is processed accordingly. 

If the key is not a function key, the character is 
sent to the modem. If there was no keypress, a check 
is made to see whether there is any data coming 
from the modem. This data could be a message such 
as NO CARRIER, or a character sent by the remote 
computer. 

Changing Baud Rates 
When you press the F2 key, the baud rate is toggled 
between 300 and 1200 bits per second (bps). If you 
have a 2400-bps modem, you can change the baud 
rate settings by altering the values of the parameters 
passed by the function Rsconf( ). The function 
Rsconf( ) uses this general form: 
Rsconf(speed, fluw control, ucr, -1, -1, -1) 

Speed sets the baud rate according to Table 4. 

Table 4: Baud Rate Settings 
Speed Baud Rate 

o 19,200 
1 9,600 
2 4,800 
3 3,600 
4 2,400 
5 2,000 
6 1,800 
7 1,200 
8 600 
9 300 

10 200 
11 150 
12 134 
13 110 
14 75 
15 50 

Flow control sets the RS-232 port for error 
checking. Short-Term is initialized with no flow con­
trol. Other possible settings are shown in Table 5. 

Table 5: Flow Control Settings 
Setting 

o 
1 
2 
3 

Type of Flow Control 
No flow control (default value) 
XON/XOFF 
RTS/CTS 
Both XON/XOFF and RTS/CTS 

The ucr parameter sets the corresponding regis­
ters of the 68901 chip. Table 6 shows the meaning of 
the bit settings. 
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Table 6: ucr Bit Settings 
Bit 
o 
1 
2 
3, 4 

5,6 

Meaning 
Not used 
Parity (1 = even, O=odd) 
Parity enable (1 = enabled) 
Start/Stop bits: 
Bit 3 Bit 4 

o 0 
1 0 
o 1 
1 1 

Word length: 
Bit 5 Bit 6 

o 0 
1 0 
o 1 
1 1 

Start bits 
o 

Stop bits 
o 

1 
1 
1 

Word length 
8 bits 
7 bits 
6 bits 
5 bits 

1 
1.5 
2 

Format 
Synchronous 
Asynchronous 
Asynchronous 
Asynchronous 

7 Clock mode (1=1/16 rate, O=full speed. Usually set to 1.) 

The -1 values in the parameter list are for oth­
er settings which are not useful and don't need set­
ting. The -1 value keeps the Rsconf( ) routine from 
changing these values. 

Auto-Redialing 
The remaining routines in Short-Term are called from 
the main routine. The dial( ) routine automatically 
redials a number if a busy signal is reached, and 
continues redialing every 30 seconds for 15 attempts. 
You can stop the redialing by pressing any key. 

What actually dictates-whether a number will be 
redialed or not is the message received from the mo­
dem. The only messages that a Hayes-compatible 
modem will return after dialing (under normal cir­
cumstances) are NO CARRIER and CONNECT. If 
the redial routine receives a NO CARRIER message, 
it sends the characters AI to the modem. This is the 
Hayes command to repeat the last command sent to 
the modem. If Short-Term receives a CONNECT 
message from the modem, control will return to the 
main body of the program, which handles input and 
output. 

The other routines in Short-Term-message( ) 
and show-Ilelp( )-are used to print a string and to 
page-flip to the previously drawn help screen. 

Modifying Short-Term 
All programmers love to tinker with a program. The 
source code included on the magazine disk is well 
documented and lends itself to tinkering. 

There is something to watch out for, though. 
Some C . compilers will have a problem with the size 
of the buffer defined for the help screen. One solu­
tion would be to compile parts of the program sepa­
rately, then hook them together with your linker. 
The source code included on the magazine disk com­
piled without any problems using Alcyon C, but 
modifications were necessary when using Megamax C. 
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Encryptor 
Douglas Wheeler 

Do you have sensitive information you 
want to protect from prying eyes? This 
utility automatically encodes any type of 
disk file and locks it with a password of 
your own choosing. It works on a 520ST 
or 1040ST in any resolution mode: in 
low or medium resolution with a color 
monitor or in high resolution with a 
monochrome monitor. 

Security is an important issue in today's world. In 
fact, everybody is becoming more security­
conscious. Businesses have important documents and 
contracts which should. not be viewed by just any­
body hanging around the office. Lawyers, doctors, 
and other professionals have to guarantee their cli­
ents complete confidentiality. Even the average teen­
ager may have letters or diaries which he or she 
would like to keep secret. If you've refrained from 
storing something with a computer for any of these 
reasons, this program is for you. 

"Encryptor" is a utility which will encode and 
decode any ST disk file, whether it is your latest pro­
gramming creation, a database file, a text file made 
with your favorite word processor, or even your 
mother's secret recipes. Once a file is encrypted, no 
one can decrypt it without entering the correct pass­
word or cracking the code. 

Using Encryptor 
You'll find two files on this month's disk for Encryp­
tor. ENCRYPT.TOS is the executable program file, 
and ENCRYPT.C is the source code for the curious. 
Encryptor is written in C, and although the file on 
disk is in Megamax C format, the source code is fairly 
generic and should work with most versions of C 
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with little or no modification. (More on this below.) 
Encryptor is very easy to use. Simply double­

click on the ENCRYPT.TOS icon to run the program, 
then answer the two questions it asks you. But 
before you begin, there are a few things you should 
know. First, the file you wish to encrypt must be on 
the disk in the default drive, the same drive which 
contains ENCRYPT.TOS. Second, there must be 
enough room on the disk for a copy of the file. 
Third, the file must not be in a folder; it must be on 
the disk's root directory. 

If the file is in a folder, the easiest way to move 
it to the root directory is to drag the file's icon to the 
drive icon. This makes a copy of the file outside of 
any folders. The original copy of the file remains in 
the folder, however, so you should delete it if you 
want to make sure no unencrypted version of the file 
remains on the disk. 

When you run Encryptor, the first question it 
asks is the name of the file you wish to encrypt. 
Simply type in the filename (wildcard symbols are 
not allowed) and press Return. 

The second question Encryptor asks is the pass­
word you wish to choose. The password may be up 
to 40 characters long and may contain any display­
able character except the space. Each file you encrypt 
can be secured with a different password if you like. 
But don't forget any of these passwords, because 
you'll need them to decrypt the files later. To de­
crypt a file, you simply enter the password at this 
same prompt after rerunning ENCRYPT.TOS. Either 
memorize the passwords or write them down and 
keep them in a safe place. 

Because of the nature of the encryption scheme, 
you can super-encrypt a file by encrypting it more 
than once using different passwords. To read such a 
file, you'd have to decrypt it as many times as you 
encrypted it using the same passwords in reverse 
order. 
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How It Works 
Although it is a short program, Encryptor is quite 
complex. If you're interesting in learning how it 
works, read on; otherwise you already know every­
thing you need to use Encryptor. 

Encryptor begins by opening the file you select­
ed for input and creating a temporary file named 
qqqq for output. The program then reads the input 
file, encrypt~ the data, and writes the results to the 
output file one character at a time. When it's done, 
the program deletes the original file and changes the 
qqqq filename to the name of the original file. Most 
of these operations are pretty straightforward; obvi­
ously, the encrypting is where the action is. 

As Encryptor reads each character, it matches 
that character with a corresponding character in the 
password. That is, the first character in the file is 
matched with the first character in the password; the 
second character in the file is matched with the sec­
ond character in the password; and so on, repeating 
the password as many times as necessary to match 
every character in the file. 

For example, if the file you're encrypting is a 
text file which begins Now is the time for all good 
men, and the password is Help, Encryptor would 
match up the characters as follows: 
Now is the time for all good men 
HelpHelpHelpHelpHelpHelpHelpHelp 

Now picture, if you will, the complete ASCII 
character set as a continuous line of characters, re­
peating indefinitely in each direction. For each char­
acter to be encrypted, Encryptor effectively reverses 
the ASCII character set around the corresponding 
letter of the password. Using the first letter of our 
sample file and its corresponding password letter, we 
would have the following: 
Original Ascn set: 
_ABCDEFGHIJKLMNOPQRSTUVWXYZ_ 

New ASCn set: 
... ONMLKJ IHGFEDCBA@?>-<i:9876 ... 

As you can see, the ASCII character set has 
been reversed "around" the letter H (the first letter 
of the password). If you then look up the first letter 
of the file-N, on the top line-you will see that this 
corresponds to the letter B, which would be written 
to the output file . Encryptor would then continue to 
the next character in the file and reverse the ASCII 
set around the next letter of the password. 

This process repeats until the complete file is 
encrypted and written to the output file. Encryptor 
then deletes the original file and changes the output 
filename from qqqq to the original filename. 

Incidentally, if you're adapting the source code 
for Encryptor to a different version of C to make 
modifications, the last two lines of the program 
whiCh perform this delete/rename operation are the 
only lines which may require rewriting. The filename 
is stored in a variable of type char and qqqq is a liter­
al string. 
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Improvements And Modifications 
One way Encryptor could be improved would be to 
add parameter passing to the program. This would 
make it easier to use when called from a command­
line processor shell. Instead of the program prompt­
ing you for the filename and password, you would 
include this information as part of the command 
which runs the program. For example, Encryptor 
could be made to emulate the Unix operating sys­
tem's CRYPT utility, which uses the format 
~RYPT [password] <oldname> newname 

where password is the password you choose, oldname 
is the filename of the original file, and newname is 
the name of the new, encrypted file. 

Another possible modification would be to read 
the file into a buffer in memory and then write out 
the encrypted data to the original file . This would 
eliminate the need to have room on the disk for the 
temporary output file, and would also prevent 
snoops with disk utilities from examining the disk 
for traces of the deleted original file. .,. 

ProCopy 
ST ~~~~~p $34.95 

* Duplicate virtually any disk 

* ProCopy works with all ST, SIS 
& DIS floppy disk drives 

* Updating policy: S 10 with return 

* Protects against accidental 
loss of expensive software 

* Not copy protected 
You can't back up your investment because copy 
protection locks you out. ProCopy is the key I 

Send 534.95 (check or money order). ~ 
VISA & MC accepted. Add 52.00 ... 
shipping & handling in North America. 
Overseas shipping & handling add I~I 
54.50. Dealer Inquiries welcome. 'C3C) 

PROCO PRODUCTS 
P.O. BOX 665, CHEPACHET, RHODE ISLAND 02814 USA 

For ordering only, call: (800) 843-1223 
For Information, call: (401) 568-8459 



Crash Analyzer 
George Miller, Assistant Technical Editor 

Here's a useful utility for advanced pro­
grammers: If your ST crashes when run­
ning a new program you're writing, run 
this utility to find out why. It recovers 
special information preserved in memory 
by the 68000 microprocessor to give you 
a report on the cause of the failure. The 
utility works in all monochrome and 
color modes on any ST, but some of the 
information it displays is not visible in 
the low-resolution color mode. 

Sooner or later it happens to everyone. As your care­
fully crafted program begins to run, bomb icons sud­
denly appear on the left side of the screen and you 
find that you've become another victim of a system 
crash. 

But now you can clear away some of that smoke 
and find out why your program crashed the com­
puter. "Crash Analyzer," a utility written in machine 
language, provides an explanation of those bomb 
symbols and helps you diagnose what caused your 
program to fail. It works even after you reboot the 
computer by pressing the reset button. And it's use­
ful to programmers who are working in practically 
any language: 68000 machine language, C, Pascal, 
Forth, and even ST BASIC. 

Taking Exception 
Since computers do exactly what you tell them to 
do-not always what you want them to do-the 
system crash is a fact of life faced by every program­
mer. In the past, on the eight-bit computers, your 
only choice was to turn off the power and start over. 
The computer would refuse to respond to any of 
your attempts to get its attention. 

The designers of the Motorola 68000 family of 
microprocessors felt the chips should be intelligent 
enough to recognize when they are heading for a 
system crash, and take steps to recover from it, if 
possible. So the designers made that kind of help 
p(' ~ ::>ible by including a feature called exception 
processing. 

Basically, an exception is the ability of the chip 
to interrupt whatever it is doing, do something else, 
and then return to the original task. Exceptions fall 
into two categories: those caused by external sources, 
such as input/output devices, and those caused by 
internal operations, like programming errors and 
TRAP instructions. An exception caused by an exter­
nal source is called an interrupt. 

Each 68000 exception is processed by a different 
routine. Pointers to these routines are stored in the 
first 1024 bytes in memory in a 68000 system. Each 
pointer, or vector, is stored in a long word memory 
location (four bytes). There are 256 possible vectors, 
numbered from 0 to 255. Therefore, the address of a 
vector is the vector number multiplied by four . 

Exceptions generated by programming errors use 
certain vector numbers. Table 1 lists the more impor­
tant preassigned exception vectors. Table 2 is a list of 
the vectors used by the ST. 

Here's why the vector numbers are important. 
As the ST begins to crash, the 68000 senses that 
something is going wrong. Immediately it stores a 
copy of the values in its address and data registers 
into an area of low memory. This area of memory 
usually survives the crash, and is not overwritten 
when you press the reset button on the rear of the 
ST to reboot. Then, to alert you that something has 
gone awry, the ST displays a number of bomb icons 
near the left side of the screen. The number of 
bombs corresponds to the vector number of the ex­
ception encountered. This information can point you 
to the right track when you are debugging your 
programs. 
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AC/FORTRAN ™ 

Mainframe quality, full feature ANSI FORTRAN 77 
compiler includes: Debugger, Linker, Library Manager, 
Runtime Library, IEEE math, and C interface. Supports 
Complex numbers, Virtual arrays, Overlays and 
Dynamic Linking generates directly executable object code 
for MC68000. Not copy protected. 

AC/BASIC ™ -- Coming Soon 

From the authors of Mhrosoft BASIC compiler for MaCintosh, 
comes AC/ BASIC for the Atari ST. Fully compatible with the 
MiO'osoft 68000 interpreter: plus programs written in MS BASIC 
can eas ily be ported from other machines. Includes Debugger, 
BLOCK IF, CASE statement, and STATIC keyword extensions; 
executes up SOx faster than interpreted BASIC. AC/ BASIC is the new 
reference standard for MC68000 based personal computers. Not copy 
protected. 

ab§!I!ft 
Scientific/ Engineering Software 

Telephone orders welcome 
_~IIU 
~ __ .u 

4268 N. Woodward, Royal Oak, MI 48072/ (3 I 3) 549-7 I 1 I 
Ata ri and ST, trademarks of Atari Corp. Microsoft and MS trademark of Microsoft Corp. 

ELECTRONIC ONE * 
CALL (614) 864·9994 WRITE P.O. BOX 13428 COLUMBUS, OHI043213 

ATARI 520 SOFTWARE 
PERSONAL PASCAL . .44 .99 
COPY II S.T. . ... 26.99 
VIP PROF . .99.99 
VIP LIGHT . . ... 74.99 
MUSIC STUDIO ..... 34.99 
UNIVERSE II . . .47.99 
PEGAS II . . . . . . . . . . . . ... 26.99 
PRINTMASTER ........... .26.99 
P.M. ART GALLERY ............. 17.99 
TYPESETTER ... 22.99 
STTALK ' ......... .. ........ 13.99 
SILENT SERVICE . . .. 24 .99 
SUN DOG . . .. 24.99 
THE PAWN . . 26.99 
BRIDGE ............... . 18.99 
ROGUE . . .. 24.99 
TEMPLE APSHAI . . .24.99 
WINTER GAMES . . .. 24 .99 
MACRO ASSEMBLER . . .. 54.99 
BRATACCUS . 32.99 
N·VISION . . . . . . . . . . . .26.99 
MAJOR MOTION . .26.99 
LEADER BOARD .24.99 
HIPPO RAM DISK . . .. 24.99 

ATARI520 ST 
COLOR 
SYSTEM 
BLACK & 
WHITE SYSTEM 
BOTH SYSTEMS: 

74800 

46800 

• 360K DRIVE 
• BUILT IN TOS 
• 512 KEYBOARD 
• SOFTWARE 
EXTRA SGL DRIVE 59.99 

w/purchase of system 

ATARI 520 ST HARDWARE 
SF 354 DISK DRIVE ............ 119.99 
SF 314 DIS DID .. ............. 199.99 
SHD 204 ATARI HARD DRIVE .... 649.99 
SM 124 12" BIW 

HIGH RES MONITOR ......... 119.99 
12" MED RES 

R6 B MONITOR ............. 279.99 

HOW TO ORDER: CASHIER CHECK, MONEY ORDER, MASTERCARD· . or VISA· 
(Add 4010 for charge cards) ... NO PERSONAL CHECKS ... NO C.O.D.·s ... SHIP­
PED U.P.S. PRICES SUBJECT TO CHANGE. 
SHIPPING: Prompt one day shipping on in·stock merchandise. Ohio res idents add 
5.5% sales tax. Add $3.00 on all orders under $100.00. Add $5.00 on all orders over 
$100.00. 
INTERNATIONAL: Actual fre ight charge on all orders outside the continental United 
States including A.P.O. 

CALL OR WRITE FOR FREE CATALOG 

Software Discounters r---~--t'v/} 
of America ~ S 0 of A ,) 

~~\ 
Orders Outside PA-1·800·225·7638 Open 
PA Orders - 1·800·223·7784 S d 
Customer Service 412.361.5291 atur ay 

• Free Shipping on orders over $100 
in continental USA 

• No surcharge for VISA/MasterCard 
• Your card is not charged until we ship 

Your ST Software Connection! 
ABACUS BOOKS 
ST Gem Prog. Ref. 
ST Graphics & Sound 
ST Internals 
ST Logo 
ST Machine Language 
ST Peeks & Pokes 
ST Tr icks & Ti ps 
Call For Low Prices! 
• Optional Program Disks 

are available for 
all books! ....... Call 

ABACUS SOFTWARE 
Assem Pro · CALL 
Forth/MT FOR 
ST Fi le Pro LOW 
ST Test Pro PRICES 
Tex i DeSi gner 
ACADEMY 
Typing Tutor . 
ACCESS 

.. S23 

Leader Boa rd Golf .. 525 
ACCOLADE 
Mean 18 Golf ....... 529 
ACTIVISION 
Borrowed Time ..... S33 
Hacker . . . . $29 
Hacke r 2 ... $33 
Littl e Computer 

Peop le . . .533 
Mi ndshadow ....... 533 
Music Stu dio ....... 539 
Paint Works . . .. . .. S44 
ARTWORX 
Bridge . $19 
Compubr idge ...... 519 
Mai l Li st . . $14 
Stri p Poker ......... 525 
BATTERIES INCLUDED 
D.E.G.A.S. . .... 525 
D.E.G.A.S. El ite ..... S49 
Home Pak .. $33 
I· S Tal k ........... $49 
Isgur Portfolio 

Sys tem ......... 5129 
Paperclip Elite ..... C.II 
Thunder .. 525 
Time Link .......... $33 
CENTRAL POINT 
Copy 2 ............ 525 
ELECTRONIC ARTS 
Financial Cookbook . 533 
EPYX 
Championship 

Wrestli ng ....... Call 
Rogue ............ 525 
Temple Apshai Tr ilogy 525 
Wi nter Games . . .. $25 
World Games ..... Call 
FIREBIRD 
Sta rglider .......... 529 
The Pawn . . .. 529 
FTL/SOFTWARE HEAVEN 
Sundog ........... 525 

ItoIFOCOM 
A M ind Forever 

Voyagi ng . .529 
Ballyhoo .. 525 
Cu tth roa ts ......... 525 
Deadl ine .......... 533 
Enc hanter . . .. 525 
Hitchh ikers Guide to 

the Galaxy ....... 525 
Inf idel . . .529 
Seas talker . . .525 
Spe llbreaker . . . . S33 
Tr in ity . . ........ 525 
Wishbringer . . .525 
Witness . . 525 
Zork t ............. 525 
Zork 2 or 3 . . .. 529 
MARK OF THE UNICORN 
Hex ............... 525 
PC I ntercomm . .579 
Fina l Word . . . $79 
MEGASOFT 
ST Copy . .$23 
X·Rated GraphIcs 

Library Disk for 
Prin tmaster .. .. $16 

MICHTRON 
Bulletin Boa rd System 549 
Ca lendar . . ... 519 
DOS Shell ... 525 
Kissed . . . ...... 525 
M·Di sk ... .. ..... 525 
Major Mot ion .. . ... S25 
Mighty Mai l ........ $33 
Mi·Term . . .. . 533 
Personal Money Mgr. 533 
Pro· Footba ll Wiza rd . 525 
Soft Spool ......... S25 
Time Bandits .. 525 
Ut i li ties ........... 539 
MICROPROSE 
Silent Service ...... $26 
MINDSCAPE 
Brataccus ......... $33 
Defender of the 

Crown . . Call 
King o f Chicago . . Call 
Sinband: Throne of 

the Falcon ...... Call 
OSS 
Personal Pasca l .... S49 
Persona l Prologue . Call 
OMNITREND 
Un iverse 2 . . . . 549 
ORIGIN 
Ultima 3 ........... 539 
PENGUIN/POLARWARE 
Crim son Crown ..... $14 
Oo-Topos .......... 514 
Transy lvania ...... $14 
QUICK VIEW 
Zoom Racks ....... $49 
REGENT 
Regent Base . . . $65 

SIERRA ON LINE 
Black Cauldron . . S25 
Hint Books . . .. Call 
Kings Quest 2 ...... 533 
Ult ima 2 . . . S39 ' 
Winn ie the Pooh . . S19 
SSI 
Phantas ie ......... 525 
SUBLOGIC 
Flight Simulator .. C.II 
Jet . . ........ C.II 
SYNAPSE 
Breakers ......... 529 
Mindwhee l ......... 529 
TELARIUM 
Amazon . . ..... 533 
Fahrenhei t 451 ..... 533 
Nine Princes in Amber $33 
Perry Mason: Case of the 

Mandarin Murder .. $33 
T1MEWORKS 
Data Manager ...... 559 
Swi ftca lc .. . .. 559 
Sy lvia Porter's Persona l 

Financial Planner . S59 
Word Writer .. 559 
UNISON WORLD 
Art Ga llery 1 .. 519 
Art Ga llery 2 .... 519 
Print Master .. $26 
VIP TECHNOLOGIES 
VIP Prolessional .... 599 
VIP Professiona l Lite 565 
XLENT 
Rubber Stamp 
ST Music Box 
Typesetter .. 
ACCESSORIES 

.. 525 
..... 533 

.. 525 

Bulk Disks3'h ..... Call 
Compuserve Starter 

Kit. .... $19 
Di sk Case (Holds 30) .59 
Dow Jones Starter 

Kil(5 hr) ......... 514 
Du st Covers . . C.II 
Kra ft Joys ti ck . ...... 59 
Panasonic 1080 Cps Dot 

Matrix PrinterGreat De.1 
Panasonic 3131 Letter 

Quality Daisy Wheel 
Printer .......... C.II 

Supra 20 Meg Hard 
Disk Drive ....... Call 

Supra 300 Baud Modem 
w/Omega Term inal S59 

Supra 300/1200 Baud 
Modem w /Omega 
Termi nal ... $139 

Wi co Boss . . ... 512 
Wico Bat Handle .... $17 

Hours: 
Mon.·Fri. 
S.t. 

East.rn Tim. 
9AM·5PM 

10AM·5PM 

• Pl •••• R •• d Th. Following Ord.rlng T.rm, • Conditions C.r.fully B.for. 
Placing Your Order: Orders w ith cas hiers check or money order shipped im­
mediately. Persona l & Company checks allow 3 weeks c lea rance. NO C.O.D.' s! 
Shipping: Contln.nt.1 U.S.A.-Orders under 51 00 add 53; fr •• 'hipping on 
ord.rs o •• r Sloo. AK, HI, FPO, APO-.dd S5 on .11 ord.rs. C.n.d •• Pu.rto 
Rlco-.dd S10 on .11 ord.rs. Sorry, no other international orders accepted ! PA 
r.,ld.nt, .dd 6% sal., tax on the tot.1 .mount of ord.r Including 'hipping 
ch.rg.a' Prices subject to change without not ice. REASONS FOR CALLING 
CUSTOMER SERVICE-412·361·5291 (1) Status o f order or back order (2) If any 
merchand ise purchased with in 60 days from S.D. of A. is defec tive. please call 
fo r a return authorizat ion number. Defective merchand ise will be rep laced w ith 
the same merchand ise only ! NO CREDITS ! After 60 days p lease refer to the 
manufac ture rs warranty included with the merchandi se & return di rectly to the 
manufac turer. Cuatom.r ,.rvlc. will not .cc.pt collect call, or c.lla on S.D. of 
A: , 8O()jf ord.r IIn.a! 



Exception' Errors 
Here's a brief explanation of the more commonly en­
countered types of exceptions. Refer to any good 
book on 68000 programming for a more detailed 
explanation. 

Resets (exceptions 0 and 1). Vectors 0 and 1 are 
used when the computer is first powered up (or, on 
the ST, when the reset button is pressed) to set the 
initial stack and the program counter. 
Bus error (exception 2). This indicates that your pro­
gram tried to access a nonexistent area of memory. 
Address error (exception 3). This may be caused by 
referencing a long word at an odd-numbered memo­
ry address. Long words consist of four bytes and 
must coincide with even addresses. 
Illegal instruction (exception 4). Your program tried 
to execute an instruction which is not part of the 
68000 instruction set. Check your source code for 
typing errors. 
Division by zero (exception 5). Since the 68000 in­
struction set includes division instructions, a check is 
made for the mathematically illegal operation of di­
vision by zero. 
CHK instruction (exception 6). Caused by the CHK 
instruction. 
TRAPV instruction (exception 7). Caused by the 
TRAPV instruction. 
Privilege violation (exception 8). This happens 
when a privileged instruction is attempted while the 
68000 is not in supervisor mode. 
Trace (exception 9). Used by many debugger pro­
grams to single-step through a program that is being 
debugged. 
Line A emulator (exception 10). A trap for opcodes 
using the format $Axxx. 

Line F emulator (exception 11). A trap for opcodes 
using the format $ Fxxx. 

Safe Deposit Boxes 
In addition to reading the exception vectors, you can 
gather even more irtformation about the conditions 
within the computer at the time of the crash. Before 
grinding to a halt, the 68000 saves the vital contents 
of its registers in some special memory locations 
which act as safe deposit boxes. After a crash which 
has been handled by an exception, it's possible to 
examine the information held in low memory (unless 
the ST is powered down). 

The first place to look is at location $0380. If 
this address contains the magic number $12345678, 
then the information about the crash is good. 

The data registers 00-07 are saved beginning at 
location $0384. 

The address registers, AO-A6, and the supervi­
sor stack pointer, A7, are stored starting at $03A4. 

The exception number is stored at $03C4 as a 
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long word, ' and the user register is stored at $03C8. 
Beginning at $03CC is a list of 16 words saved from 
where the supervisor stack was pointing. 

As you can see, when the 68000 crashes, it tries 
to help you by putting information where you can 
find it. However, unless you're using a monitor or 
debugger, it's difficult to examine all of these loca­
tions after a crash. That's when Crash Analyzer 
comes to the rescue. 

Run the Analyzer (disk filename: ANALYZER 
.TOS) immediately after rebooting the computer with 
the reset button. It informs you which exception was 
triggered and lists the contents of the data registers 
(00-07) and address registers (AO-A7). It shows 
you a list of flags which were set at the instant of 
the crash and displays the starting addresses of both 
the supervisor and the user stacks. Finally, it shows 
the contents of the supervisor stack at the time of 
the crash. 

In effect, Crash Analyzer takes a snapshot of the 
activity in your ST at the moment of the crash, then 
lets you examine it at your leisure. 

This information-plus a good book on 68000 
programming-will help you debug your program to 
correct the condition which triggered the crash. n 

Table 1: Preueigned Vectors 
Vector Address Function 
o $000 Reset initial supervUor stack pointer 
1 $004 Reset initial program counter 
2 $008 Bus error ' (nonexistent memory) 
3 $OOC Address error 
4 $010 mega! instruction 
5 $014 Division by zero 
6 $018 CHK instruction 
7 $OlC TRAPV instruction 
8 $020 Privilege violation 
9 $024 Trace 
10 $028 Une A emulator 
11 $02C Une F emulator 
12-14 $030-$038 Unueigned 
15 $03C Uninitia1ized interrupt vector 
16-23 $04O-$05C Unueigned 
24 $060 Spurious interrupt 
25-31 $064-$07C Level 0-7 autovector interrupts 
32-47 $08G-$OBF TRAP 0-15 instruction vectors 
48-63 SOCo-$OFC Unueigned 
64-255 SIDO-$3FF User interrupt vectors 

Table 2: Vectors Used by the ST 
Vector Function 

10 Line A emulator 
26 Level 2 interrupts 
28 Level 4 interrupts 
33 TRAP #1 GEMDOS 
34 TRAP #2 GEM 
45 TRAP #13 BIOS 
46 TRAP #14 XBIOS 

(All unused vectors are available to the programmer.) 
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Get started now by buDding 
NRI's complete IS-Bit mM PC compatible computer 

You get it all .. . training for America's 
fastest growing career opportunity . . . 
training to service all computers .. . 
training ~m a total computer system. 
Only NRI can give you the well-rounded 
training you need because only NRI 
gives you a complete computer 
system . . . computer, monitor, disk 
drive, printer, software, even test 
instruments like a digital multimeter 
and logic probe. It all adds up to training 
that builds the knowledge, competence 
and ability you need to succeed as a 
computer service specialist. 

Get inside the mM PC compatible 
Sanyo 

As an NRI student, you'll get total 
hands-on training as you actually build 
your own Sanyo IBM PC compatible 
computer from the keyboard up. As 
you assemble it, you'll perform dem­
onstrations and experiments that will 
give you a total mastery of computer 

operations and servicing techniques. 
You'll do programming in BASIC 
language-even run and interpret 
essential diagnostic software. 

Understanding you can get only 
through experience 

You need no previous knowledge 
to succeed with NRI. You start with 
the basics, rapidly building on the fun­
damentals of electronics with bite-size 
lessons to master advanced concepts 
like digital logic, microprocessors, and 
computer memories. 

Do it at home in your spare time 
NRI trains you in your own home at 

your convenience backed at all times 
by your own NRI instructor and the 
entire NRI staff of educators and engi­
neers. They're always ready to give 
you guidance, follow your progress, 
and help you over the rough spots to 
keep you moving toward your goal. 

100 page free catalog tells more ... 
send today 

Send the postage-paid reply card 
today for NRI's 100 page catalog that 
gives all the facts about computer train­
ing plus career training in robotics, data 
communications, 
TV l audio/ video 
servicing, and many 
other fields. If the 
card is missing, 
write to NRI at 
addreSs below. 

~~~SCHOOLS 
McGraw-Hili Continuing Education Center. 
3939 Wisconsin Avenue 
Washington, DC 20016 IIrJ Ij ~ 

~. 
We'D give you tomorrow I. n II 



BASIC Animatics 

This dazzling demonstration pro­
gram shows how you can create at­
tractive animation with simple 
color-cycling techniques. It's written 
in ST BASIC and runs on any 520ST 
or 1040ST in the low-resolution 
color mode only. 

Thanks to the graphics commands 
in ST BASIC, it's possible to use 
the technique of color cycling to 
create the illusion of motion on 
the screen. "BASIC Animatics" 
(disk filename: ANIMATIC.BAS) 
demonstrates this technique. Each 
time the program is run, it draws 
a different set of randomly gener­
ated multicolored ellipses. When 
the colors of these ellipses are cy­
cled, they appear as spinning 
rings, collapsing tunnels, or twist­
ing gyroscopes. 

ANIMATIC.BAS works only 
in the low-resolution mode be­
cause all 16 colors are needed to 
achieve the effect. User input is 
minimal, clearly prompted, and 
entered entirely with the mouse. 
Since the program is less than 4K 
in length, you should have 
enough memory to load and run 
it without turning off the buffered 
graphics 'option, even on early 
520STs without the TOS' operat­
ing system in ROM. 

Illusory Motion 
All animation in film and televi­
sion relies on the phenomenon of 
persistence vision. Our brains per­
ceive movement when our eyes 
see a progressive sequence of at 

Robert G. Geiger 

least nine images every second. 
When we see fewer than nine im­
ages per second, each image fades 
on the retina before the next im­
age refreshes it. The illusion of 
movement disappears and we per­
ceive separate images. In practice, 
to avoid flicker, more than nine 
images per second are required to 
achieve smooth animation; TV 
screens, for example, are refreshed 
30 times per second. 

Computer graphics animation 
also relies on persistence vision, 
and computer animation tech­
niques can be classed into three 
groups, each with its own special 
concern for movement. First, the 
most sophisticated form of anima­
tion,is realistic simulation. Here, 
the whole world of movement 
and all of its facets must be con­
sidered in order to convincingly 
reproduce reality. Examples are 
seen in animated TV network lo­
gos, commercials, and films. 

The second type is cartoon 
animation, where the concern is 
over the characteristics of move­
ment, which are often exaggerated 
for effect. Examples of cartoon 
animation can be found in com­
mercials and children's TV shows. 

The third type of computer 
animation is presentation graph­
ics, where movement is used in a 
highly abstract way, primarily for 
the purpose of communicating 
information. Simple representa­
tions of movement add dimension 
to an illustrator's artwork, better 
explaining a process or concept 
that requires both movement and 
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a diagrammatic treatment. Net­
work news and weather bulletins 
are the main applications, but 
many educational and training 
programs also use this technique. 

An anima tic is the simplest 
type of presentation graphics. 
Each animatic consists of several 
frames, continuously cycled-one­
two-three, one-two-three, and so 
on. Each image is held on the 
screen long enough to be ab­
sorbed by the eye. Alternatively, a 
single image can present the illu­
sion of movement when it creates 
a "flow" effect with simple color 
cycling. This is the technique used 
by ANIMATIC.BAS. 

One Frame Per Color 
Animation produced by color cy­
cling, though simple, can be very 
effective for certain applications. 
The number of "frames" you can 
create is determined by the num­
ber of colors available. In the 16-
color low-resolution mode on the 
ST, you can have a maximum of 
15 frames (one color is required 
for the background). ANIMATIC­
.BAS uses 14 colors, retaining 
white (palette 0) for the back­
ground and black (palette 1) for 
the text. . 

You can create effective ani­
mation with far fewer frames. 
Let's say you're drawing a dia­
gram which shows the flow of a 
liquid through a pump. You might 
need only five arrows, placed 
within the pipe at strategic loca­
tions, to show the pattern of the 
flow. This means you could draw 
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your diagram in 11 colors and still 
have enough colors left over to 
achieve the illusion of a single ar­
row rushing along the pipeline. 
Each arrow would change from 
the color of the pipe to a contrast­
ing color (thus becoming visible), 
then back again (to become invisi­
ble), in sequence. 

In the same manner, clouds 
can be made to move over a 
weather map, or a graph can grow 
before your eyes. Ideally, you 
would use a graphicsdesign pro­
gram to draw the complicated im­
ages. If the program has color­
cycling features, you can bring the 
picture to life. 

How It Works 
The design of ANIMATIC.BAS is 
straightforward, with labeled sub­
routines at the start, followed by 
the initialization section, the main 
October 1986 

Disk Drive ..............•..• 35.00 
a-Bit Repair ............••.• 44.95 
ST 520 Repair ..........•... 129.00 
ST 1040 Repair .......•.••.• 169.00 
Monitor Repair ........••••••• CALL 

PARTS AND DIAGNOSTICS INCLUDED 
(FREE Return Freight in the OSA, 
APO-FPO, C3PO add $10) 

(916) 655-5725 
SECOND SOURCE ENG. 
26649 MERCANTILE DR. 
RANCHO CORDOVA, CA 95670 

.i~: 
CIC DATARi SERVICE 

MCTORY AUTHORIZED NETWORK 

drawing section, and finally a 
WHILE-WEND loop to create the 
animation effects. 

When you run ANIMATIC­
.BAS, the program checks the cur­
rent resolution. If the computer is 
set for medium or high resolution, 
an alert box pops open to signal 
that the program must be run in 
low resolution. Click the mouse 
on the I'LL CHANGE button to 
abort the program, then change 
resolutions. 

If the mode is correct, the 
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program jumps to its BEGIN­
SHOW routine. Various functions 
are initialized and the output win­
dow is set to full-screen size. The 
FASTFILL routine then darkens 
the window for the best contrast. 
Next, the title of the Output win­
dow is changed to ANIMATIC­
.BAS using the WINDOWTITLE 
routine. 

In the GETOLD routine, the 
three decimal intensity values for 
each palette (one red, one blue, 
and one green) are PEEKed and 



stored in the array OLD% so you 
can restore the original colors 
when you're finished. 

Next, the main dialog box ap­
pears and two options are pre­
sented: begin the demonstration 
or exit the program. The demon­
stration begins by turning off the 
mouse cursor and calling a VOl 
(Virtual Device Interface) routine 
to avoid interference between the 
cursor and the graphics. Several 
variables are randomly set and a 
series of ellipses is drawn, each in 
alternating colors (palettes 2-15.). 
This produces a nice string-art 
picture. After a moment, however, 
the picture seems to vanish as 
each palette is changed to black 
(GOBLACK). 

Alternating Ellipses 
Now the animation begins. The 
duration of the display is con­
trolled by the value of the vari­
able LOOP in the WHILE-WEND 
loop. First, one set of ellipses be­
comes visible when the color of 
its palette is changed to green 
(GOGREEN). Then the palette is 
changed to black (GOBLACK) and 
the next palette is changed to 
green, causing a different set of el­
lipses to appear. Then that palette 
is changed to black, and the next 
palette is changed to green, and 
so on. 

When the variable LOOP 
counts down to zero, all of the 
palettes are restored to their origi­
nal colors using the SETOLD rou­
tine. Finally, the main dialog box 
reappears. 

ANIMATIe.BAS gives only a 
sampling of the exciting tech­
niques available in such powerful 
graphics-design systems as Quan­
tel's Digital Paint Box or Aurora 
Imaging Systems' Video Graphics. 
Most of the paint programs now 
available for the ST don't offer 
color cycling, but this feature will 
be showing up in the more ad­
vanced programs soon to come. In 
time, software will take better ad­
vantage of the ST's power and 
provide more of the higher-level 
computer graphics techniques. 57' 

Word Count: 
A Writer's Accessory 

Tony Roberts 
Production Director 

Here's a compact, efficient desk llccessory that quickly 
counts the number of words in a text file. It's a useful 
tool for writers and can be summoned in a flash from 
within any word processor. It works on any 520ST or 
1040ST in any resolution mode: in low or medium reso­
lution with a color monitor or in high resolution with a 
monochrome monitor. 

One of a writer's traditional guideposts is the word count. It measures 
both what has been accomplished as well as what remains to be done. 
Writing assignments take shape when an editor specifies how many 
words are expected, and a writer working past deadline often relies on 
word count references to keep the anxious editor at bay. 

Although most computers, the ST among them, can report the 
number of bytes in a file, writers and editors rarely bandy about byte 
counts. There are various mathematical methods for converting number 
of bytes to number of words, but they're rather haphazard. More pre­
cise counting methods are often painfully slow. 

"Word Count" is a desktop accessory program that solves these 
problems. It provides a fast, convenient word count for all types of text 
files-including documents in ST Writer and 1ST Word formats as well 
as plain ASCII files . 

Using Word Count 
You'll find Word Count on the magazine disk under the filename 
WRDCOUNT.Ae. Don't try to run it from the disk menu. Instead, copy 
the file to one of your own boot disks and rename it WRDCOUNT­
.ACe. The .ACC extender tells the ST's operating system to install the 
program as a desk accessory when the computer is switched on. (To in-
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stall any desk accessory, you have to boot up the 
computer by turning on the power; merely pressing 
the reset button doesn't do it.) Once the computer 
has been started, it's not necessary to keep the 
WRDCOUNT .ACC disk in the drive. 

After Word Count is installed, it's instantly 
available from the Desk menu on the GEM desktop. 
To activate it, simply drop down the Desk menu on 
the desktop or from within an application program 
(such as your word processor) and select it. 

Once activated, Word Count provides a standard 
GEM item selector dialog box which lists the files on 
your disk. The dialog box displays the files in the 
current folder, but, as usual, you may switch to other 
folders to locate the desired file. This is accom­
plished by clicking the mouse on the directory line, 
editing the line to reflect the desired pathname, then 
moving the pointer down into the file area and click­
ing again to inform GEM that you want to view an-
other directory. . 

Upon receiving a valid filename from the dialog 
box, Word Count reads through the specified file 
byte by byte, looking for space characters, tab char­
acters, and line-ending characters, which it assumes 
are word delimiters. When it finds a delimiter, Word 
Count increments the counter and continues the search 
l,lnless the previous character also was a word delim­
iter, in which case the counter is not incremented. 

When the count is complete, another dialog box 
opens and displays the complete pathname of the 
file selected and the results of the count. After you 
click on OK or press Return, Word Count retreats 
back into the desktop and you can pick up where 
you left off. 

It Has To Be Fast 
Word Count works rapidly. The time it takes depends 
on the length of the text file, of course, but normally . 
it finishes the job in only a few seconds. Because it's 
a memory-resident desk accessory and because it 
sets aside a large buffer for reading the text file, 
time-consuming disk accesses are kept to a mini­
mum. Another advantage of Word Count as a desk 
accessory is that it's available whenever the Desk 
menu is displayed-while you are using your word 
processor, programming in BASIC, or even using a 
telecommunications program that supports GEM. 

One shortcoming of Word Count is that it can­
not analyze the document currently in memory until 
you've stored it on disk. But aside from that, you can 
ask it to count any disk file, including program 
(.PRG or .TOS) files-but with these, of course, the 
results are rather meaningless. It's also possible to 
count BASIC program files and Pascal or C source 
files, but because most source code is inconsistently 
spaced, the results are less than accurate. 

Word Count ignores the format lines that are 
stored at the beginning of 1ST Word and ST Writer 
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document files. If you're using another word proces­
sor, you might have to experiment to see what effect 
(if any) its format lines have on the word count. 

If you own an early Atari S20ST that has not yet 
been upgraded with the TOS operating system in 
ROM, you may have to rename WRDCOUNT.ACC 
to DESKS.ACC for it to work properly. 

Word Count works with text files stored on flop­
py disks, hard disks, and RAM disks, but a caution is 
in order if you're using a single-drive floppy system. 
Because of an operating system bug, the computer 
may crash if you attempt to switch to Disk B from 
the file selector dialog to access a text file on another 
disk. To circumvent this problem, close the Disk A 
window, remove the disk from the drive, and insert 
the disk containing your text file before activating 
Word Count from the Desk menu. 

Word Count was written using Personal Pascal from Optimized 
Systems Software. Portions of this program (the linked libraries) 
are copyright 1986 by OSS and CCD. Used by permission of OSS. .'f' 

It's Here! 

BASIC 
COMPILER 

For Atari 520/1040 8T 

• Produces fast assembler code 
• Atari interpreter compatible 
• No line numbers needed 
• Supports fully dynamic arrays 
• Double-precision floating point numbers 

fully implemented 
• EASY TO USE! 

For the BEST professional BASIC Compiler 
on the market today send: 

$119.95 personal check (wait 10 days to ship). money order. 
cashiers check, VISA and MIC, C.O.D. (add $2.00). (Ca lifornia 

residents add applicab le sa les tax .) 

- - - --- ------- - ~- --'-I.I'-AI 

- Dealers Welcome -

Logical Design Works, Inc. 
780 Montague Expwy., Suite 205 
San Jose, CA 95131, USA 
Telex: 294526 LOW UR 

(408) 435·1445 
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The Azure Dragon 
Lee Noel, Jr. 
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Each issue, COMPUTE!'s Atari 
ST Disk & Magazine will fea­
ture a screen of computer 
artwork contributed by an ST 
artist. The screen is stored on 
the magazine disk in Neo­
chrome format under the file­
name ART.NEO. It can be 
loaded into any graphics design 
program compatible with 
Neochrome files. (Programs to 
convert Neochrome files to oth­
er formats are widely available 
in the public domain.) If you 
want to contribute a screen of 
your own, send the disk to 
COMPUTE!'s Atari ST Disk & 
Magazine, P.O. Box 5406, 
Greensboro, NC 27403. All 
artwork must be completely orig­
inal and previously unpublished 
in any form. Screens should be 
drawn in the low-resolution 
color mode. If you wish, you may 
include several paragraphs of 
text describing the artwork and 
any special techniques employed. 
We pay $100 for each screen ac­
cepted for publication. Artwork 
accepted for publication becomes 
the property of COMPUTE! 
Publications, Inc. 

For this premiere issue of 
COMPUTE!'s Atari ST Disk & 
Magazine, our featured artwork 
is "The Azure Dragon" by Lee 
Noel. Noel is the assistant editor 
for art and design at COM­
PUTE! Publications, and the co­
author (with Features Editor 
Selby Bateman) of the forthcom­
ing book, COMPUTE!'s ST Art­
ist. He created "The Azure 
Dragon" with Neochrome ver­
sion 0.5, and his main goal (be­
sides meeting an impending 
deadline) was to demonstrate ' 
some unusual techniques possi­
ble with the program. 

Although "The Azure Dragon" is not highly detailed or wondrously at­
mospheric, it does demonstrate a number of Neochrome's impressive 
and useful features. These are probably best explained in the context of 
a brief look at the evolution of the artwork. 

The dragon originally started out as a great blue reptile, destined to 
sprawl all over the screen. Initial plans called for a richly textured skin 
made up of many scales. Neochrome's copy box tool would be used to 
cut down on the work involved in producing the desired level of skin 
detail. 

To start the process, a small number of individual dragon scales 
were created-drawn pixel by pixel with the pencil tool. These were 
shaped and shaded in anticipation of their eventual placement in the 
overall design. Then, these few basic scales were grabbed by the copy 
box, repeated, and pasted all over an underlying sketch of the dragon. 

For the most part, this went as planned. However, even using the 
copy box, it became apparent that building up the desired surface for a 
full-screen figure would still require. a great deal of pixel-by-pixel edit­
ing. Time was restricted, so a less ambitious design was called for-one 
that could use the work already completed on the dragon. Naturally, 
there were already plenty of backup files on disk for the abandoned 
creature. It was safe, but what to do with it? 

Since the dragon's head was virtually complete, one obvious idea 
was to use it as a central motif, and then to surround it with a decora­
tive border. At this point, the dragon image was reloaded and the head 
section was placed in Neochrome's buffer using the copy option. 

The copy box is also an excellent tool for creating borders. Once a 
satisfactory .element has been designed, all that's needed are a few du­
plicates placed in a rectangular configuration. That's easy, but how best 
to show off Neochrome? 

Neochrome's extraordinary ramp lines provided the answer. Ramp 
lines enable the artist to effortlessly construct regions of smoothly gra­
dated colors. (The copy box is used to multiply the original ramp line 
into a usable area.) In this case, a short ramp line was used as the basic 
building block of two thin, gold-colored rectangles. these were modi­
fied and shaded to give the appearance of golden cylinders-one lying 
horizontally, the other standing vertically. By cutting their ends at 45-
degree angles and joining them, a perfect framelike comer was formed. 

This was then sliced and recombined with the copy box to create 
the basic square element visible in the border. A glance at the dragon 
picture's palette still shows the golden ramp line colors in position be­
tween the ramp pointers. (By the way, try color cycling with this setup. 
The results on the border are fairly impressive.) 

At this stage, the dragon's head was recalled from the buffer with 
the copy box's paste option. The head was carefully aligned and 
dropped into position, and the border element was tested around it. 
The element turned out to be a little too large to provide a tightly fit­
ting border. 

To fix this, the dragon was cut from the screen to provide working 
room, and the border segment was shaved down for a better fit. (The 
contents of the Neochrome buffer are preserved unless the cut or copy 
options are used to put new design work into it.) Once again, the head 
was dropped into place. 

This time, the border worked out well. With a few last touches 
from the pencil tool, the picture was finished. Sf' 
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Welcome to the C language pro­
gramming column. In future is­
sues, I plan to cover a variety of 
topics ranging from general C pro­
gramming techniques to the ways 
in which C programmers can take 
maximum advantage of the many 
machine-specific features offered 
by the ST operating system and 
GEM (Graphics Environment 
Manager). But since many of you 
are still unfamiliar with C, I'm go­
ing to use this first column to dis­
cuss what C is like as a 
programming language, and why 
it has become so popular on 
"next-generation" microcomputers 
like the Atari ST series and Com­
modore Amiga. 

If you're coming to the ST 
from the world of eight-bit Atari 
computers, you may feel that C 
has emerged from nowhere to be­
come the dominant programming 
language on the ST. After all, on 
the older eight-bit machines, 
BASIC and machine language 
have been far and away the most 
popular programming languages, 
almost to the exclusion of any 
other languages. BASIC has filled 
the role of the beginner's lan­
guage, easy to learn and easy to 
use because of its interactive na­
ture. Since most home computers 
come with BASIC built into ROM 
(Read Only Memory), many peo­
ple equate making the computer 
"do something" with giving it 
commands in BASIC. 

Assembly or machine lan­
guage (ML for short), on the other 
hand, has become the language of 
choice for commercial programs 

Sheldon Leemon 

WhyC? 
on eight-bit micros. Since ML is 
the only code that the computer 
really understands without the 
need for translation, ML programs 
can be smaller and faster than any 
other kind. They are, however, 
much more difficult to write than 
BASIC programs. 

To many current Atari own­
ers, these two languages have 
proven to be sufficient. So where 
did C come from, and why, all of 

. a sudden, is it the language that 
you have to learn in order to pro­
gram the ST effectively? 

The Balance Of Power 
Contrary to what the frustrated 
programmer might think, C is not 
a new language that somebody 
dreamed up to spring on the long­
suffering microcomputer hobbyist 
who has finally mastered BASIC 
and grudgingly come to terms 
with ML. Rather, its recent popu­
larity reflects a natural evolution 
in software that has paralleled the 
rapid transformation of low-cost 
computer hardware into high­
powered gear like the ST. 

Choosing the right program­
ming language for any computer 
involves weighing tradeoffs be­
tween the level of performance 
that the finished program must 
meet, and the time required to de­
velop and maintain that program. 
Programs that are written in ML 
execute quickly and take up rela­
tively little memory, but they are 
relatively difficult to write and 
maintain. It's much easier to pro-

. gram in higher-level languages, 
but these languages generally 
don't offer the same performance 
as ML, and the programs are gen­
erally much larger in size than 
comparable ML programs. 
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On the older eight-bit com­
puters, there isn't much weighing 
to do. After all, you can't run a 
lOOK Pascal program on a com­
puter that has only 64K of memo­
ry. These machines usually don't 
have enough memory or mass 
storage to obtain reasonable per­
formance from J?fograms written 
in higher-level languages, so ML 
is more or less a necessity. 

Minicomputers and main­
frames, on the other ltand, have 
so much power that they can 
achieve excellent performance 
from programs written in higher­
level languages like FORTRAN 
and Pascal. As a result, the em­
phasis is on writing a functional 
program in a reasonable amount 
of development time. 

The ST computers fit some­
where between these two ex­
tremes. They have a much faster 
microprocessor than do the older 
micros, along with large mass­
storage capacity and lots of main 
memory. Still, they're not quite in 
the same league as mainframes. 

A Mid-Level Language 
That's where C comes in. It repre­
sents a good compromise between 
high-Ievellanguagesolike FOR­
TRAN that are used extensively 
on mainframes and the machine­
level programming that is a must 
for micros. C supports most of the 
fundamental features of high-level 
languages, but it also supports 
lower-level functions like bit ma­
nipulation of memory. In addition, 
it interfaces easily with ML pro­
grams, so time-critical portions of 
a C program can be written in ML. 

Although C may not offer 
features like sophisticated handling 
of text strings, it does generate 
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fairly compact code that executes 
rapidly enough to achieve good 
performance. In fact, most of 
GEM-which controls the win­
dowing environment on the ST­
is written not in ML, but in C. 
(This is another reason that C is 
the natural choice for those who 
wish to make use of GEM's 
features.) 

Besides the strictly pragmatic 
considerations of the size and per­
formance of C programs, the lan­
guage itself has many features 
that make it well-suited for soft­
ware development. It's a modern, 
structured language, the philoso­
phy of which is based on the use 
of small subprograms called func­
tions. Each function is a self­
contained program that performs 
a particular task. The use of func­
tions allows the programmer to 
break down the overall task into 
small, manageable pieces. Each 
piece can be independently tested 
and debugged, and then incorpo­
rated into larger functions that 
perform more complex tasks. 

This modularity not only 
makes it easier to write and main­
tain properly working programs, 
but it also helps to eliminate du­
plication of effort. For instance, 
assume you're writing several pro­
grams, each of which requires the 
user to enter some specific kind of 
information, such as an amount 
expressed in dollars and cents. 
You can create one general mod­
ule that prompts the user and ac­
cepts the input, and then include 
that same module in each of your 
programs. In fact, libraries of such 
commonly used modules are 
available commercially. In C pro­
gramming, it is quite common to 
obtain the skeleton of an applica­
tion like a telecommunications 
program or database manager 
from a commercial or public do­
main source, and then expand and 
customize the program to meet 
your own needs. 

Portable Programming 
Another aspect of C is the kind of 
output it generates. C compilers 
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create machine language code, 
just like machine language assem­
blers. (In fact, some C compilers 
generate assembly source code 
that is later assembled.) Such pro­
grams generally run faster than 
those compiled by languages 
which generate semi-interpreted 
code or pseudo-code (p-code). Fur­
thermore, compiled C programs 
can be executed without requiring 
any special support programs or 
runtime packages, so they're easy 
to operate and easy to distribute. 
The programs created by a C 
compiler can also be fairly com­
pact, since they include only those 
parts of the language that are ac­
tually used in the program. 

Finally, C offers a fair degree 
of portability-you can usually 
translate a C program to another 
computer without completely re­
writing it. Although there isn't an 
official standard version of C, in 
practice, most implementations of 
the language are very similar. 

Of course, programs that in­
clude any kind of graphics or win­
dowing generally use very 
hardware-specific display meth­
ods, which makes it harder to 
convert them for use on comput­
ers with different types of display 
hardware. But by isolating these 
display routines into a small 
group of distinct functions, C pro­
grammers need to convert only 
these functions to enable their 
programs to operate on another 
machine. This makes it much easi­
er to convert a C program written 
for the IBM PC to one for the 
Atari ST (particularly if it uses the 
GEM interface) than it would be 
to convert a similarly complex 
program from IBM BASIC to ST 
BASIC. 

Delayed Gratification 
Despite these many advantages, 
there are still several reasons that 
newcomers might feel put off or 
intimidated by C. For one thing, 
it's a compiled, rather than an in­
terpreted, language. Using an in­
terpreted language like BASIC is 
an interactive experience. The lan-

73 

guage has a built-in screen editor, 
and after you enter a line of code 
you need only type RUN to see 
the program execute. Some BA­
SICs (such as eight-bit Atari 
BASIC) even provide syntax 
checking on entry, so you get in­
stant feedback if you make a typ­
ing mistake. If you run the 
program and discover it doesn't 
function properly, you just list the 
lines that are to blame, make 
some changes, and run the pro­
gram again. 

Compiled languages such as 
C are not so easy to use. First, 
you must compose the source 
code using a separate text editor. 
Then you use the compiler pro­
gram to convert the source code 
into object code. The compiler 
may be a single program, or it 
may be composed of two or more 
programs, each of which handles 
a different phase of the compila­
tion process. Finally, you must use 
a linker program to combine the 
object code with portions of the C 
library and convert it into an exe­
cutable format. 

If an error occurs at any stage 
of this process (due to a typing 
mistake in the source code, for in­
stance), the whole procedure must 
be repeated until the program 
compiles and links successfully. 
Only then can you actually run 
the program to determine whether 
or not it does what you want it to 
do. If it doesn't, you've got to 
load up your text editor and try 
again. This is a far cry from 
BASIC, where you type PRINT 
"HELLO", press RETURN, and 
the computer prints HELLO. 

Fortunately, many products 
have appeared which make the 
process of generating C programs 
much less tedious. Very sophisti­
cated text editors are now avail­
able, and some can even perform 
syntax checking so that you don't 
have to wait until compiling time 
to discover syntax errors. Many 
DOS shell programs are available 
for the ST which let you run 
batch programs to automate the 
process of compiling and linking 



into a single step. Some will re­
turn you to your text editor if the 
compiling process fails and give 
you error messages that help you 
locate the problem. 

There are even some inter­
preted versions of C (though not 
yet for the Atari ST). These allow 
a programmer to develop pro­
grams in an interactive environ­
ment that is much more like 
BASIC. The difference is that once 
programs have been written using 
the interpreter, they can then be 
compiled and run with a speed 
that BASIC can't touch. 

Memory Leverage 
Thankfully, the power of the ST 
computers is a big help in compil­
ing C programs. Even with com­
piled (rather than interpreted) C, 
the large amount of memory 
available in the 520ST and 
l040ST provides a luxurious envi­
ronment in which to work. Using 
one of many programs available 
either commercially or in the pub­
lic domain, you can partition 
some of that memory as a RAM 
disk, then run your text editor, 
compiler, and linker from memo­
ry. The amount of time saved by 
not having to compile and link 
from floppy disk can dramatically 
increase your productivity. In fact, 
some compilers work so fast from 
a RAM disk that they hardly take 
longer than interpreters. 

The main point to keep in . 
mind is that deep down, a pro­
gramming language is a program­
ming language. Though C has its 
eccentricities of syntax and style, 
it still incorporates the basic con­
cepts of co~ditiomil branching (IF­
THEN-ELSE), loops (FOR-NEXT, 
DO-WHILE), and so on. If you've 
learned to program in BASIC, you 
can learn to program in C. And 
once you get used to it, you may 
really enjoy creating programs 
that run rings around eight-bit 
machine language without the te­
dium of machine language 
programming. 

Now that's what I call "Pow-
er without the price." 5'J' 

THE WAIT IS OVER! 
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IS HERE. 
MAIN FRAME PERFORMANCE 

FOR YOUR ST ... 

• Multiuser and Multitasking 
• Electronic Mail 
• Print Spooling 
• Unix'· Like Environment 
• And it Runs TOS Programs 
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$12995 
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BASIC Compiler For The ST 
Logical Design Works (LDW) is mar­
keting a BASIC compiler for the 520 
and 1040 ST computers. The LDW 
BASIC Compiler supports VDIGEM and 
SYSGEM calls; symbolic labels; dy­
namic arrays; all file management 
calls; all basic graphics and sound 
commands such as WAVE, COLOR, 
and others; and CALL, BLOAD, and 
BSAVE functions. 

The LDW BASIC Compiler recog­
nizes almost all of the ST BASIC In­
terpreter syntax, with a few 
exceptions. As a result of compilation, 
LDW BASIC produces an M68000 as­
sembler source file in ASCII format. 
This file can be assembled using any 
available assembler (the package in­
cludes AS68 assembler), and then 
linked with any other object files pro­
duced with other compilers of any 
other language. LINK68 linker is 
provided. 

The suggested retail price is 
$119.95 ($2 postage and handling). 
For an additional $10, LDW will send 
an unprotected copy of the program. 

Logical Design Works, Inc., 780 
Montague Expwy, Suite 205, San Jose, 
CA 95131. 
Circle Reader Service Number 200. 

Abacus Personal 
Productivity Packages 
Abacus Software has announced the 
release of several new productivity 
packages for the Atari ST. 

TextPro is a professional word 
processor that features multi-column 
output, automatic indexing and table 
of contents, fast text inp~t and scroll­
ing, definable function keys, sideways 
output (to Epson printers), and flexi­
ble drivers for other printers. Text De­
signer is a page-making package for 
creating layouts from ST Text Pro or 
other ASCII word processing files. 
DataPro is a database management 
system that allows up to 64,000 re­
cords of unlimited length, and sup­
ports both RAM disk and floppy. 
PaintPro is a design and painting 

package that uses the GEM interface 
exclusively, supports three active win­
dows, and has an extensive array of 
sophisticated drawing tools. And 
AssemPro is a complete assembly lan­
guage development package; it in­
cludes a full screen editor, fast macro 
assembler and debugger that can also 
simulate 68020 mode. All packages 
retail for $49.95, with the exception of 
AssemPro, which is $59.95. 

Abacus has also introduced an­
other volume in its ST series of books. 
Introduction To MIDI Programming For 
The Atari ST is a $19.95 book explain­
ing how to get the most from the ST's 
MIDI interface. The book also in­
cludes the source code for a MIDI edi­
tor, driver, and animated player for 
any of the Casio CZ-series 
synthesizers. 

Abacus Software, P.O. Box 7219, 
Grand Rapids, MI 49510. 
Circle Reader Service Number 201. 

Interplanetary Combat 
Simulation 
Starglider, a new fast-action arcade 
game from Firebird for the ST, puts 
you in the pilot's seat as you try to 
destroy an invading fleet from the 
planet Ergon and annihilate the flag­
ship, Starglider. The game features 
air-to-air and air-to-ground combat 
ffight simulation, and ·uses animated 
3-D vector graphics with first-person 
perspective. The program also em­
ploys digitized sound and all 16 col­
ors on the Atari ST. Mouse, joystick, 
or keyboard control is available. 

Suggested retail price is $44.95. 
Firebird, P.O. Box 49, Ramsey, NJ 

07446. 
Circle Reader Service Number 202. 

New Epyx 
Entertainment Programs 
Epyx has announced that three of its 
popular entertainment packages, Tem­
ple of Apshai Trilogy, Rogue, and Win­
ter Games, are now available in ST 
versions. 
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Temple of Apshai Trilogy is actual­
ly the three Apshai graphic adventure 
games in one package. Included are 
the classic Temple of Apshai, and the 
two popular sequels, Upper Reaches of 
Apshai and Curse of Ra. Rogue is an­
other popular adventure game in 
which you search for the Amulet of 
Vendor, trying to avoid trap doors, 
deadly darts, sleeping gas, and other 
insidious obstacles. 

Winter Games, which has also 
been very popular in earlier versions, 
features seven action Olympic 
events-bobsledding, ski jumping, 
figure skating, free-style skating, 
speed skating, hot dogging, and the 
biathlon. 

Epyx plans to release many of its 
new titles in Atari ST versions later 
this year, as well. Prices vary. 

Epyx, Inc., 1043 Kiel Ct., Sunny­
vale, CA 94089. 
Circle Reader Service Number 203. 

Ultima III For The Atari ST 
Electronic Arts has released an Atari 
ST version of Ultima III, a popular 
fantasy role-playing game originally 
written by Lord British and published 
by Origin Systems. This new version 
takes advantage of the graphics, 
sound, and music capabilities of the 
ST and adds an enhanced user inter­
face as well as full mouse control. The 
adventure game features 3-D anima­
tion such as waves washing against a 
shore, banners flapping in the breeze, 
and snarling monster attacks. 

Suggested retail price for Ultima 
III is $59.95. 

Electronic Arts, 1820 Gateway Dr., 
San Mateo, CA 94404. 
Circle Reader Service Number 204. 

ST Golf Simulation Game 
Mean 18, a colorful golf simulation 
game, is the first ST product an­
nounced by Accolade Software. Play 
on one of three famous courses in­
cluded on disk-Pebble Beach, St. 
Andrews, and Augusta National-or 
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10,000.00 
Atari ST 

Programming Contest! 
First Prize $5,000.00 Second Prize $2,500.00 

Third Prize $1,000.00 
Three Honorable Mentions $500.00 each 

COMPUTE! Publications, Inc. is looking for the very best original software for the Atari ST series 
computers. And to prove we're serious, we're offering a total of$10,OOO.00 in prize money to the top 
six winners. That's $5,000.00 for First Prize, $2,500.00 for Second Prize, $1,000.00 for Third Prize, 
and $500.00 each for three Honorable Mentions. In addition, the winners will receive our standard 
royalties when their programs are published. And even if your program doesn't win a prize, you can 
still earn purchase fees and royalties if we accept your entry for publication. 

Interested? If so, read these rules: 

1. Entries must be your original work, previously unpublished. All those 
whose programs are accepted will be required to afftrm this in writing. 

2. You can submit as many entries as you want, but we cannot consider 
programs which have been entered in other contests or submitted for 
publication elsewhere at the same time. 

3. The deadline is October 1, 1986. All entries must be received at our 
offices by this date. Programs submitted after this date will still be consid­
ered for publication, but will not be entered in the contest. 

4. Entries are allowed (and encouraged) in virtually all software categories: 
home and business applications, education, recreation, telecommu­
nications, graphics, sound and music, utilities, and desk accessories. 

5. Entries may be written in any programming language-including 
BASIC, Logo, C, machine language, Pascal, Modula-2, Forth, FORTRAN, 
and Prolog-as long as they meet two requirements. First, if you're using a 
compiled language, the compiled object or run-time code must be a self­
standing program that can be run by someone who doesn't own a copy of 
the language. (Exceptions are ST BASIC and Logo. Since these languages 
come with the ST, it can be assumed that everyone owns a copy.) Second, 
we must be able to legally distribute the program without incurring licens­
ing fees or other obligations to the maker of the language. If you're not sure 
whether a certain language qualifies, contact its maker for clarification. 

6. Entries must be submitted on a single- or double-sided 3 th -inch ST disk 
with both the run-time code and source code included. 

7. Entries must be accompanied by an article which explains how to use the 
program, what it does, and so on. If your program employs any new or un­
usual techniques that you think will be of interest to other ST pro­
grammers, you can also describe how the program works. 

8. Submissions which do not win a prize and are not accepted for publica­
tion will be returned only if accompanied by a self-addressed, stamped 
mailer. 

9. All judging will be handled by the staff of COMPUTE! Publications, Inc. 
All decisions regarding contest entries and acceptances will be solely at the 

discretion of COMPUTE! Publications, Inc., and all decisions are final. This 
includes decisions regarding creativity, similarity among entries, and so 
forth. 

10. Winners will be announced by COMPUTE! Publications, Inc. in late 
1986. 

11. This contest is void where prohibited by law. Full-time, part-time &. 
previous employees of COMPUTE! Publications, Inc., and Capital Cities/ 
American Broadcasting Corporation are ineligible for the contest, but may 
still submit work for publication at standard rates. 

Every Contest Entry Must Contain This Form: 

I warrant that the program presently entitle!odl-________ _ 

is my own original work 
and that the work has not been submitted for consideration elsewhere, nor 
has it been previously published. If my work is accepted by you, I under­
stand that your decision as to the selection of winners and awarding of 
prizes is final and without recourse on my part. I agree, should you select 
my submission, to sign your standard contract, which includes assignment 
of the copyright of the program to COMPUTE!, and to allow you to use my 
name and image in promotional materials and other forms. (If you are under 
age eighteen, 'your parent or legal guardian must sign for you.) 

Address entries to: 
ATARI ST CONTEST 
COMPUTE! Publications, Inc. 
P.O. Box 5406 
Greensboro, NC 27403 

~9.~n~~!!!~s~~blications,lnc,. 
One of the ABC Publishing Companies 



create your own course with the built­
in course architect. 

You must develop your timing 
and rhythm in order to hit the ball 
well. A practice tee is included to help 
you in those efforts. Different levels 
of play, including a Pro-mode, are 
also a part of Mean 18. Each tee has a 
yardage marker stating par and dis­
tance to the pin. Distance-to-hole is 
noted after each shot. And a bird's 
eye view shows you where you 
you've been and where you have to 
go. 

Suggested retail price is $49.95. 
Accolade, Inc., 20833 Stevens Creek 

Blvd., Cupertino, CA 95014. 
Circle Reader Service Number 205. 

New From MichTron 
MichTron offers almost two dozen 
products for the ST, including the fol­
lowing new programs. KISSED is a 
complete debugger with full-screen 
editor, mini assembler/disassembler, 
help functions, and other features. M­
Disk is a RAM-disk emulator that 
gives you the power of an extra disk 
drive. 

Another utility package, MichTron 
Utilities, repairs damaged disks, re­
stores killed files, modifies disk mem­
ory, and saves screens to disk. 

The Animator is an applications 
program that animates graphic pic­
tures for business presentations or for 
your own enjoyment. It can be used 
with Degas or Neochrome. 

KISSED, M-Disk, and The Anima­
tor retail for $39.95. MichTron Utilities 
retails for $59.95. 

MichTron, 576 S. Telegraph, Ponti­
ac MI 48053. 
Circle Reader Service Number 206. 

New ST Products 
From Activision 
Activision recently added several new 
programs to its Atari ST product line. 

Paintworks is a comprehensive 
paint program and graphics editor 
that utilizes the sophisticated graphics 
and color capabilities of the ST. It 
contains an extensive list of profes­
sional-level graphics options, such as 
clip art, cut-and-paste, and freehand 
drawing. A multilevel magnification 
feature is also available for detailed 
graphics editing. Paintworks provides 
the user with a palette of hundreds of 
different colors and shades that can 
be mixed and blended for unique 
combinations. Designs may also be 

enhanced with pre-designed lettering 
and messages for use in things like 
posters, newsletters, and invitations. 
The program retails for $69.95. 

Hacker II: The Doomsday Papers is 
a sequel to Activision's earlier hit, 
Hacker. In Hacker II, a diabolical plot 
exists to destroy the United States. 
This scheme has been uncovered by 
the government, and you are asked to 
help collect details on the project 
known only as "The Doomsday Pa­
pers." Hacker II retails for $49.95. 

Designers at Activision, who had 
previously discovered little people liv­
ing inside Commodore and Apple 
computers and provided "houses on a 
disk" to lure them out, have now dis­
covered that little people also live in­
side Atari STs. The Activision Little 
Computer People Discovery Kit lets the 
user communicate with, play games 
with, and be entertained by the little 
person living in his or her computer. 
The program retails for $49.95. 

Activision, Inc., 2350 Bayshore 
Frontage Rd., Mountain View, CA 
94043. 
Circle Reader Service Number 207. 

Batteries Included Features 
Several New ST Programs 
Batteries Included is shipping several 
new Atari ST programs. Included are 
the following: 

Thunder! The Writer's Assistant of­
fers three time-saving accessories that 
work within ST word processing pro­
grams. Its spelling checker comes with 
a 50,000-word dictionary, and allows 
you to add thousands more words of 
your choice. It works in realtime 
mode, to instantly identify errors as 
you type (the computer beeps to alert 
you to misspelled words), or lets you 
check an entire document after you've 
finished it. The abbreviations expan­
der saves time by automatically ex­
panding an abbreviation you enter to 
its full form. For instance, if you type 
TV, the program displays Television. 
The document analyzer displays a sta­
tistical report of a document you've 
written, including number of words, 
average sentence length, and other 
factors . Thunder! retails for $39.95. 

Batteries Included has also an­
nounced ST conversions of several of 
its other titles. I*S Talk is a full-scale 
telecommunications package based on 
the GEM graphics interface. It in­
cludes a 50,000 word spelling checker 
and three levels of macros ($79.95). 
HomePak conti\ins three integrated 
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productivity programs: a word proces­
sor, database manager, and terminal 
software ($49.95). I*S Degas Elite is a 
sophisticated graphics program that 
offers flexible control over colors, 
multiple text fonts, and fill and brush 
patterns ($79.95). And the Isgur Port­
folio System, designed by Wall Street 
analyst Lee Isgur, is a powerful in­
vestment management program 
($199.95). 

Batteries Included, 30 Mural St., 
Richmond Hill, Ontario, Canada L4B 
1B5. 
Circle Reader Service Number 208. 

Timeworks' Personal 
Productivity Software 
ST versions of some of Timeworks' 
most popular titles are now available. 
Word Writer ST is a powerful 80-col­
umn word processing system for 
home and business use. It offers an 
85,000-word spelling checker, built in 
outliner and five-function calculator, 
thesaurus, and onscreen highlighting. 
SwiftCalc ST helps develop budgets 
and business forecasts accurately and 
effectively, incorporating colorful, 
high-resolution 3-D graphics and 
Sideways (a sideways printing option). 
Data Manager ST is a complete general 
information storage and retrieval sys­
tem that helps with report-writing, 
business graphics, statistics, label­
making, and more. 

Each program retails for $89.95. 
Timeworks, Inc., 444 Lake Cook 

Rd., Deerfield, IL 60015. 
Circle Reader Service Number 209. 

Color Printer For ST 
Okidata now offers a cable that al­
lows the Okimate 20 color thermal 
transfer printer to work with the Atari 
ST. The Plug 'n Print Module for the 
ST includes the cable, cartridge rib­
bons, paper, and instructions. 

The Okimate 20's 24-element 
thermal printhead is capable of pro­
ducing more than 100 colors, and 
prints text at 80 cps (characters per 
second) in draft mode or 40 cps in 
NLQ mode. The printer can facilitate 
expanded print, boldface, italic, frne 
print, underlining, superscripts, and 
subScripts. The Okimate 20 with Plug 
'n Print module retails for $268. 

Okidata, 532 Fellowship Rd., Mt. 
Laurel, NJ 08054. 
Circle Reader Service Number 210. 

SF 
COMPUTEt's Atari ST Disk & Magazine 



VIP PROFESSIONAL 
-This integrated program has features and commands identical to LOTUS 1-2-3, 
including Spreadsheet Analysis and Information Management. 
Extraordinary graphics with more characters per line, more color & different fonts. 

LIMITED - TO THE FIRST TWO HUNDRED ORDERS 

RETAIL 
$179.95 

AVATEX MODEM 
-300-1200 Baud 
-Standard RS232 Port 
-Auto Answer-Auto Dial 
-8 LED Status Indicators 
-Compuserve Kit 
-Hayes Compatible 

ONLY - $89.95 
COpy IIIST 

OUR PRICE 

$59.95 

-Backup Protected Software Fast 
-Copies Many Protected Programs Automatically 
-Supports Single and Double Sided Drives 
-Requires Atari 520 & 1040 ST Computers - One or Two Drives 

ONLY $31.95 
HARDWARE & ACCESSORIES DISKS (Box of 10) DISKS (Bulk) 

SF 314 3 %" DS/DD Gold Star 3 %" DS/DD . .. ... '. ea. $1 .79 
Disk Drive ...... . .. .. . . . . . $199.95 Sony 3 %" DS/DD . . ..... . . ... $29.00 Sony 3 %" DS/DD . . . . .. . ... ea. $2.05 

100 Quality 5 '/.0" DS/DD ... . . ea. $ .69 
SF 354 3 %" SS/DD Sony 3 %" SS/DD . . . . ........ $19.00 100 Quality 5 '/.0" SS/DD . . . . . ea. $ .59 

Disk Drive .. . .... . ... . . . . . $159.95 Less Than 100 
Bonus 5 '/.0 " SS/DD . ........ . . . $ 8.00 5'/.0" DS /DD .... . .... .. ea. $ .79 

SH 204 20 Meg. Less Than 100 
Hard Drive ..... . . . . . . .. .. . $599.95 Bonus 5 '/.0" DS/DD . . . . .. . . ... $1 0.00 5 '/.0" SS/DD ........... ea. $ .69 
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How To Use The Disk 
Every issue of COMPUTE!'s Atari ST Disk & Magazine includes a microfloppy 
disk bound inside a protective sleeve next to this page. If you experience a 
problem with the disk, please contact us at 919-275-9809 from 8:30 a.m. to 4:30 
p.m. (Eastern Time), Monday through Friday. 

To remove the disk, carefully cut the sleeve with a pair of scissors. The 
sleeve is designed to be tear-resistant; attempting to rip it open may damage the 
disk. 

To use the disk, simply insert it in a drive and click on the appropriate file 
drawer icon to display the directory window. If you wish, you may boot up your 
ST with this disk by inserting it in drive A and switching on the computer, but 
normally it contains no active desk accessories. 

There are two ways to access programs and files on the disk. You can sim­
ply run or examine the files from the GEM desktop. Or you can use the custom 
menu program on the disk that contains descriptions of each file as well as spe­
cial instructions. To run the menu program, double-click on the file named 
DISKMENU.PRG. It works in all screen modes: low- and medium-resolution 
color, and high-resolution monochrome . 

DISKMENU.PRG displays a directory of files on the disk, one screen at a 
time. Click on the lower buttons labeled PreY or Next to display the previous or 
next screens. 

At the top of the disk menu are three buttons labeled Description, QUIT, 
and Run program. 

The Description button calls up a screen which describes the program or 
file. At the bottom of this screen is the filename and two buttons labeled MENU 
and RUN. Clicking on the MENU button returns you to the disk menu. Clicking 
on the RUN button loads and runs the program. However, if this particular file 
is not an executable program (for example, a source code or data file), the RUN 
button is dimmed and disabled. 

You can also run a program directly from the disk menu by clicking on the 
Run program button at the upper right. However, if this particular file is not an 
executable program, you'll be alerted to this fact. 

Clicking on the QUIT button on the disk menu returns you to the GEM 
desktop. 

Note that many files on the disk require special instructions or explanation; 
please refer to the corresponding article before attempting to run a program or 
access a file. . 

Our disk is not copy-protected. You are encouraged to make a backup of 
the disk as soon as possible. However, the contents of the disk are copyrighted 
and may not be used by anyone other than the owner of the magazine. Since the 
writers and programmers whose work appears on this disk are paid in part ac­
cording to the volume of sales, we ask that you respect the copyright. 

Special Notes 
There are four files on the disk which are required for the disk menu program: 
DISKMENU.PRG, DISKMENU.RSC, MONOMENU.RSC, and CONTENTS . 
OCT. Do not delete these files if you intend to use the disk menu. If you plan to 
use the disk menu, be sure these files are copied when you back up the disk. 

This issue's disk contains a bonus-a complete listing of all Atari user 
groups worldwide. It is an ASCII text file which can be viewed or printed from 
the GEM desktop, a word processor, or a text editor. To view the file from the 
desktop, double-click on the filename or icon. A dialog box should appear which 
offers three options: Show. Print, or Cancel. Click on Cancel to return to the 
desktop. Click on Print to make a printout. Click on Show to view the list on 
the screen. You can scroll through the list a line at a time by pressing the Return 
key, or a screen at a time by pressing the space bar. Press the Control and C 
keys together to abort the listing and return to the desktop. 

The user group list was supplied by the Atari Corporation and updated by 
COMPUTE! Publications, Inc. Please send updates or additions to our User 
Group Coordinator, COMPUTE!'s Atari ST Disk & Magazine, P.O. Box 5406, 
Greensboro, NC 27403. 

One final note: The article and disk menu description for "Encryptor" states 
that the program works in all screen resolution modes. However, in low­
resolution color mode, the filename prompt is not completely visible due to the 
narrow 4O-column screen. If you have a color monitor, we recommend switch-
ing to the medium-resolution mode before running Encryptor. 5J' 



DYNAMIC SPACE COMBAT 
SIMULATION FOR YOUR 

520 

STARGLIDER 
Starglider - is an all 
action combat simulation 
featuring fast moving, 
animated, 3D vector 
graphics . The animation 
and speed of the action is 
superior to anything yet 
seen on a home micro. 
The scenario places the 
user in the role of a pilot 
of the only surviving 
ground attack vehicle left 
to oppose the alien 
invaders of the planet 
N ovenia. The mission is 
to destroy the aliens 
powerful flagship the 
Starglider. To achieve the 
final conflict requires 
flying skill and battle 
strategy. 

The novella 
accompanying the 
product incorporates 
many clues necessary to 
survive the increasing 
levels of combat difficulty 
and sets the mood for the 
player as the protector of 
the human race. 

RAINBIRD 68000 RANGE 

FACTSHBET/ORDER BOTLDIB: 201.934,7373 
FlREBIRD LICENSEES INC. P.O. BOX 49. RAMSEY. N.J. 07448 

ATARI 620ST IS A TRADE MARK OF THE ATARI CORPORATION 



Word processor for the ST 

STPalntPro 
A GEM'" among ST drawing 
programs. Very friendly, but very 
powerful. A must for everyone's 
artistic or graphics needs. Use 
up to three windows. Free-form 
sketching; lines, circles, ellipses, 
boxes, text, fill, copy, move, 
zoom, spray, paint, erase, undo, 
help. $49.95 

FllePro ST TextPro 
Simple-to-use, versatile data- Wordprocessor with professional 
base manalger. Help screens; features a~~ easr-to-usel Full 
lightning-fast operation; tailor- screen editIng With !""ouse or 
able displa)1 using multiple fonts; keyboard Sho~cuts. HIgh ~p.eed 
user definable edit masks· RAM input, scrolling and edIting; 
disk support for 1040ST; Multiple sideways printi!",~; multi-column 
files; 64,0001+ records. Complete output; automatic Index and ta~le 
search, SOl"t & file subsetting. of contents; 30 definable function 
Interfaces t , TextPro. $49.95 keys; much more. $49.95 

ST Text Designer 
An Ideal package for page layout 
on the ST. Accepts prepared text 
files from TextPro or other ASCII 
wordprocessors. Performs block 
operations- copy, move, col­
umns . Merges bit-mapped 
graphics. Tools to add borders & 
separator lines, more. Available 
September '86. $49.95 

Sf INTERNALS 
E.Mntlal guide 10 
learning Inside Inlorma­
tIon 01 lhe ST. Detailed 
~Ions 01 sound and 
graphics chip., Internal 
hardware. 1/0 ports, 
using GEM. Commenled 
BIOS lilting. An lndIapen­
aIbIe reterence lor your 
ST ba'1. 45Opp. 5UI.1IS 

OEM PnlgramlMl'. ReI. 
For Mrious prograllllMfS 
In nMd 01 del.lI.d 
Inlormatlon on OEM. 
Written with an •• sy 10 
undersland lonnal. All 
e.a"l'ias are wrIIIen In C 
& .... mbly. Required 
it)rary addblon that no ST 
programmer should be 
wIIhclUI. 45qlp. 519.11S 

ORAPtlCS • SOtJolD 
Detailed guide 10 under· 
alandlng graphlca & 
aound on the ST. 20 & 3D 
function ploners, Molr. 
paIIema, various resoll· 
lions & graphic memory, 
I",etals, wavelonn gener· 
.Iion. Examples wriI1en In 
C, LOGO, BASIC .nd 
MocUa2. 519.95 

PEEKS. POKES 
Enhance your programs 
with Ihe e.a"l'les lound 
within this book. Explores 
using dIIIerent languages 
BASIC, C, LOGO and 
machine language, using 
various Interfaces, mem· 
ory usage, reading and 
saving Irom and 10 disk, 
mono. $16.95 

STBASlCtoC 
Move up lrom BASIC to 
C. II you're already a 
BASIC programer, learn 
C a. Ihal much lasler. 
Parallel examples demo 
onstrate the programing 
lechniques & constructs 
In bolh languages. Vari· 
ables, arrays, poinlers, 
data _no. $19.95 

3DORAPtlCS 
Fanlastlcl Rotale, zoom, 
and shade 3D objects. All 
programs wrlnen In 
machine language lor 
high speed. Learn the 
mathemalics bah Ind 3D 
graphics. Hidden line 
nomoval, shading . wnh 
3D panern maker and 
animator. $24.95 

ST and 10005T are Irademarks 01 Alarl Corp. - - - - - - - - - l GEM Is a Irademark 01 Digital Reeearch Inc. 

I Pleas-; send me a copy of your latest catalog: Optional diskettes are available for all book titles at $14.95 
� ____________________ ..... Call now for the name of your nearest dealer. Or order directly from ABACUS 

'I with your MasterCard, VISA, or Arnex card. Add $4.00 per order for postage 
I Name: 

I Address: 

and handling. Foreign add $10.00 per item. Other software and books 
coming soon. Call or mail the coupon in for your free catalog. Dealer 
inquiries welcome-over 1400 dealers nationwide. 

I----------------------.----~ Telex 709·101· Phone (616) 241·5510 
I City: State: Zip: 

I Send to: Abacus Software, P.O. Box 7219, 
~ept. S9, Gran~RaPids~MI~9510 

I Abacus IliHmUI Software 
---1 P.o. Box 7219 Dept. S9 Grand Rapids, MI49510 


