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S OF PERFECT MEMOR

\D ONE HALF EARTH DOLLA

AT LAST: THE WHOLE
TRUTH ABOUT FLOPPIES.

Amazing book reveals
all!

How to keep from
brainwashing your disk
S0 it never loses it's
memory.

How fingerprints can
actually damage disks.
Unretouched Kirlian
photographs of UFO's
(Unidentified Floppy
Objects)! The incredible
importance of making
copies: the Department
of Redundancy Depart-
ment—and what goeson
when it goes on! Power-
ful secret methods that
scientists claim can ac-
tually prevent computer
amnesia! All this, and
much more.. ..

In short, it's an 80-
page plain-English,
graphically stunning,
pocket-sized definitive
guide to the care and
feeding of flexible disks.

For The Book, ask your
nearest computer store
that sells Elephant™
disks, and bring along
one and one half earth
dollars.

For the name of the
store, ask us.

ELEPHANT MEMORY
SYSTEMS® Marketed
exclusively by Leading
Edge Products, Inc,,
Information Systems
and Supplies Division,
55 Providence Highway,
Norwood, MA 02062. Call
toll free 1-800-343-8413,
In Massachusetts, call
collect (617) 769-8150,
Telex 951-624.
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You'll never make So what'll it be, Mario? Think your tires -
grand Prix chlampion just V\iill holgfup fO(Ii‘ another lap? Or should you ¥ < S
riving in circles. play it safe and go get some new ones?
You've got to stop Think it over. Because Pitstop™ is the PITSTOP
sometime. The questionis  one and only road race game where winning \ g
when. Right now you're is more than just driving. It’s the pits.
in the lead. But the faster Goggles not included.
you go, the more gas you consume. And the Omne or two players; 6 racecourses,
quicker your tires wear down. joystick control.
If you do pull into the pits, though, you lose
precious seconds. So it’s up to you to make sure the é ?g Epm
pit crew is quick with those tires. And careful with campuree sorTwaRE
that gas. Otherwise, poof! you're out of the race. STRATEGY GAMES FOR THE ACTION-GAME PLAYER.

See your retailer for available computer formats.




AT LAST!!

A REAL FLIGHT SIMULATOR!!

— From The Creators of HELLCAT ACE!

A real flight simulator allows the pilot to practice takeoffs,

landings, cross-country navigation, and emergency
procedures in Day, Night, Cross-Wind, and Instrument Flying

scenarios! This practice requires realistic three-dimensional

terrain graphics, actual instrument panel configurations, and

a realistic simulation of the thrill and challenge of the flight

experience! The experienced fighter pilots of MicroProse
bring vou the excitement and joy of flving with SOLO FLIGHT!

¢ Three Dimensional
Terrain Graphics

e Multiple Airports
and Runways

¢ Dual Radio Naviga-
tion Instruments

¢ Full Feature, Actual
Configuration
Instrument Panel

o Multiple Air
Navigation Charts

¢ Instrument
Approaches

r T 2 e
| ; & /A " _—
8 ;i /
e " 5 p v
; J

CEIL: 10000
- TrsEEs

¢ Takeoffs
¢ Landings

¢ Cross-Country
Navigation — Day,
Night, VFR and
IFR Flying

¢ Emergency
Procedures Practice

¢ Air Mail Delivery
Game for 1-4 Players

¢ Smooth Landing &
Good Navigation
Scoring

e For All Atari Com-
puters, Disk or
Cassette . . . $34.95

¢ Coming Soon for
Commodore 64

Look for MicroProse’s two new exciting real time combat simulations — MIG ALLEY ACE & NATO COMMANDER.

Wirite or call for our Free Catalog.

If you cannot find our games at your local store, you can order by MasterCard or VISA, Money Order,
COD or Check. Add $2.50 for Postage and Handling. Maryland Residents add 5% Sales Tax.

MicrolProse Software

DEALER INQUIRIES INVITED.

10616 Beaver Dam Road, Hunt Valley, MD 21030

(301) 667-1151

ATARI and Commodore 64 are the registered trademarks of

ATARI, Inc. and Commodore Business Machines



WOULD YOU SHELL OUT
$1000 TO MATCH WITS

SUSPENDED;" The WIT-
NESS" PLANETFALL'

ENCHANTER" and INFIDEL*-

w' I H I Hls ® has become an iynstant best-

Meet your match. Meet Infocom games:
perhaps the best reason in software
for owning a personal computer.

In fact, people have been known to
purchase computers and disk drives
solely for the purpose of playing our
games. And they haven’t been disap-
pointed. Because Infocom’s prose stim-
ulates your imagination to a degree
nothing else in software approaches.
Instead of putting funny little creatures
on your screen, we put you inside our
stories. And we confront you with start-
lingly realistic environments alive with
situations, personalities, and logical
puzzles the like of which you won'’t find
elsewhere. The secret? We've found the
way to plug our prose right into your
imagination, and catapult you into a
whole new dimension.

If you think such an extraordinary
experience is worth having, you're
not alone. Everything we've ever
written—ZORK" I, II, and III,
DEADLINE;" STARCROSS;"

ApMAPIPNY. I

seller. For the simple reason that Infocom
offers you something as rare and valu-
able as anything in software—real
entertainment.

At last, you can fritter away your eve-
nings playing a computer game without
feeling like you're frittering away your
computer investment.

Step up to Infocom. All words. No
pictures. The secret reaches of your
mind are beckoning. A whole new
dimension is in there waiting for you.

(For more information on Infocom
games contact: Infocom, Inc., PO.

Box 855, Garden City, NY 11530.)

INFOCOM

The next dimension.

For your: Apple I, Atari, Commodore 64, CP/M 8;DEC Rainbow, DEC RT-11,
IBM, MS-DOS 2.0, NEC APC, NEC PC-8000, Osborne, TI Professional,
TI99/4A, TRS-80 Model I, TRS-80 Model I11.
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Prints with built-in Changes line
format or lets you spacing, margins,
create your own: print type,
center, underline. paragraph indents
Boldface, elongated, anywhere in the
proportional and document.
condensed print.
Instantly reformats.

Inserts and deletes
characters, lines or Enters text easily,

blocks of text.

Duplicates and moves
blocks of text.

Searches for and/or
replaces words or
phrases, one at a time
or all at once.

Prints double
columns, form
letters, multiple
copies of a page or
document, at the
touch of a key.

Numbers pages and
creates section
numbers
automatically.

Corrects spelling
(with extra software).

with word wrap,
one main menu and
helpful prompts.

Creates multi-line
headers and footers.

Chains and merges
files.

Has “print preview”:
you can check your
copy before it’s
printed.

You can'’t find a friendlier; more
powerful word processor at twice the price.

New AtariWriter:

Now you can do multi-featured word pro-
cessing at home, simply. At a family budget price.

Our ROM-based cartridge technology means
you can use new AtariWriter on any ATARI®
Home Computer {even 16K) for personal and
business correspondence, term papers, commit-
tee reports, mailings, etc.

It also lets you choose between cassette and
disk storage systems.

One very special AtariWriter feature: you
can correct as you write, without switching back
and forth between Create and Edit modes.

©1983 Atari, Inc. All rights reserved. @ A Warner Communications Company

"Under *100.

And our memory buffer offers an “undo”
command to let you change your mind, and re-
store text you’ve just deleted.

Check into our remarkable AtariWriter, and
our choice of letter quality and dot matrix print-
ers, also reasonably priced, at Atari dealers. Call
800-538-8543 for dealer nearest you. In Califor-

nia, call 800-672-1404. ——

m\;

You'll do more with
Atari Home Computers.
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&AI(:()\" THE I INAL l)A\S

ﬂ By Jyym Pearson, Robyn Pearson & Norman Sailer
Gritty realism and historic fact blend to form a unique adventuring experience
that plunges you into a controversial chapter of recent history.

Visit your local dealer foday, or call us for your copy!
» 800-327-7172 dventuré

Available for your 16K TRS-80 Model 1 or 3, in either tape or disk format, for 1 NA-E,‘“EIORN ES’C\OI AIDSSI‘\,{CA L )
only $24.95. ;

The Atari tape version (needs 16K) is $24.95. BOX 3435 ¢« LONGWOOD, FL 32750 .

The Apple version has great full-color hi-res graphics for $34.95. (305) 862-6917

gt EW

\oto by Paul Grupp
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by Jon A. Bell

A.N.A.L.O.G. Computing is going monthly as
of January 1st. We have contemplated going month-
ly since our first issue. However, we had to consider
the single most-asked question from our readers —
can we keep up our quality?

I believe that we can maintain our editorial stan-
dards. A.N.A.L.O.G. Computing will continue
to publish the honest, in-depth product reviews
that have earned us the respect of the ATARI com-
munity. Our programming columns, feature tutori-
als and advanced utility programs will help you get
the most from your computer investment. And
A.N.A.L.O.G. will always publish the finest
public-domain games to be found in any magazine, in
both BASIC and machine language (with full com-
mented source code). We are lucky to have an ex-
tremely talented readership, judging from the quality
of recent program and article submissions. I can
promise a number of fantastic things to appear in
future issues.

Editorial content aside, there are other aspects of
going monthly that should be mentioned. If you al-
ready subscribe to A.N.A.L.O.G., you will still
receive the correct number of issues, but your sub-
scription will run out sooner. The new subscription
rates are as follows: a one-year subscription will be
$28.00 (a saving of 20% over the cover price) and a
two-year subscription will be $52.00. We will be
offering half-year cassette and disk subscriptions for
those who do not want to pay an initial large fee for a
year’s worth of programs. A half-year cassette sub-
scription will be $48.00; a full year, $90.00. A half-
year disk subscription will be $72.00 or $130.00 for

a full year.

While we’re on the subject of rates, I ought to ex-
plain the increase in our cover price. It’s no secret
that magazine publishing is an expensive affair, and
that printing costs are rising steadily. We have re-
mained at a cover price of $2.50 for almost a year,
while our number of pages has increased from 124 to
156 for this issue. I believe that our mixture of soft-
ware reviews, tutorials, public-domain games and
previews of new products is well worth our new

$3.00 price.
A.N.A.L.O.G. Computing has had a toll-free

number for new subscribers for over a year. The

number is 1-800-345-8112 (in Pennsylvania, 1-
800-662-2444). I'd like to emphasize that this
number is for new subscriptions only. The operators
on duty work for a magazine fulfillment service
which handles A.N.A.L.O.G. Computing as well
as other magazines. They cannot answer program-
ming questions, advertising questions or queries
about the editorial content of upcoming issues, so
please don’t waste your time — or theirs.

A lot of people are wondering where the A.N.A.
L.O.G. Compendium is. There have been some
printing delays in our first book, but we think our
readers will agree that it was worth the wait. We have
added a number of new programs that did not appear
in A.N.A.L.O.G. Computing, along with en-
hanced versions of some old favorites. We are also
going to include the complete assembly-language
source code for Tony Messina’s Disk Tool utility.
These last-minute additions have raised the total
page count from 150 to over 190 pages — with no
increase in the cover price. The A.N.A.L.O.G.
Compendium will be out before Christmas gift-
giving time. We thank you for your patience and
patronage.

Finally, if you have a programming question, we
would prefer that you send in your query by mail,
along with an SASE if you want a personal reply.
Send to:

Technical Division
A.N.A.L.O.G. Computing
P.O. Box 23
Worcester, MA 01603

It is very difficult to answer programming
questions over the phone. We do not accept collect
calls dealing with program questions or subscrip-
tion problems.

1027 update.

Additional information provided from ATARI
indicates that the 1027 Letter Quality Printer is
designed strictly for sheet fed paper. Contrary to
what we reported last issue, roll or tractor feed paper
will most likely jam in the printer.
AtariWriter is reportedly being updated to work
on the soon-to-be-released 1027. O
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Great Software * Great Service -MPnces

from Sierra
On-Line

Frogger

16K Tape / 32K Disk $22.88

The official Atari computer version of
the smash coin-op hit. Beautiful
graphics. The disk version features
seven different tunes.

All Sierra On-Line programs, including
Ulysses & The Golden Fleece and The
Wizard & The Princess in stock and
available at similar savings.

from Thorn-EMI

Soccer

ROM Cart. $34.88

In our opinion, this is the best arcade
sports game available today. Play vs.
the computer or human opponents.
Fantastic graphics.

All Thorn—EMI Cartridges including Orc
Attack, River Rescue, Submarine

Commander and Jumbo Jet Pilot
avallable at similar savings.

o from Tronix

Juice!

32K Tape

w2 Disk $21.88

Q-Bert fans rejoice! Bounce around the
game board squares but don't collide
with any of the cute little characters you
see. It's challenging and, sometimes,
maddening. But, most of all, it's fun.

from Synapse
Blue
Max

" 32K Tape or Disk $23.88

The premier Atari software house brings
you still another fabulous program. As a
member of the Royal Air Force, you will
command a biplane fighter/bomber and
will battle the Axis on the ground and in
the skies.

All Synapse programs including
Shadow World, Dimension X, Pharoah'’s
Curse, Necromancer and Shamus Case Il
in stock.

“ﬁ‘g@ ~ from Broderbund
P Bank St. Writer
= 48K Disk $49.88

If you own a disk drive, but haven't yet
acquired a word processor because the
programs you've investigated are too
complex and/or expensive for your
needs, this program should excite you.
Developed at the Bank Street School, it's
surprisingly powerful and perfect for
students and first-time users.

All Broderbund Software including AE,
Choplifter and Stellar Shuttle in stock
and available at similar savings.

from Infocom

The Witness
32K Disk $34.88

Workmg from a clue-laden police flle
and battling a 12-hour time limit, you're
up against your toughest murder case to
date: a sordid family affair that may
land everyone from the knockout
heiress to the poker-faced Oriental
butler in the slammer. . . and the only
testimony you can trust is that of your
own eyes—because you are “The
Witness. ”

All Infocom programs including Zork|,
[I, and Ill, Suspended, Deadline and
Starcross in stock and available at
similar savings.

from Lightning
Mastertype
32K Disk $25.88

A breakthrough in interactive
educational software. Learn to type as
you battle wave after wave of invading
words riding in hi-res spaceships! 17
pre-programmed lessons, plus others
that you can create, guarantee
continuous challenge and help you
develop mastery of the Atari Keyboard.

from Thorn-EMI
Home
Financial
Management

16K Tape $19.88

Set up a budget and then see where you
stand financially either in figures or
through bar charts. This program should
pay for itself!

All Thorn-EMI tapes including Figure
Fun available at similar savings.

Please call or write for FREE CATALOG

from Datasoft

Zaxxon

16K Tape or Disk $25.88

The long-awaited version of the 3-D
arcade hit of 1983. A must-have game for
the space gamer.

All Datasoft programs, including Sands
of Egypt and Text Wizard available at
similar savings.

from Spinnaker

+/ In Search of the
Most Amazing
Thing

48K Disk $26.88

The newest program from Tom Snyder,
author of Snooper Troops #1 and #2.
Bargain with aliens at an auction, raise
currency, then buy your provisions and
board your specially-equipped B-Liner
in search of the Most Amazing Thing. It's
educational — and it's fun. Free bonus
novelette included.

All Spinnaker software including
Facemaker, Story Machine and Snooper
Troops #1 and #2 in stock and available
at similar savings.

M from MUSE

wle s.xi’\“
&ﬂf =2 Castle
: Wolfenstein

48K Disk $18.88

One of the most popular games ever re-
leased for the Apple is now available to
you. Try to find the war plans and es-
cape from the Nazi stronghold in this ex-
citing blend of strategy and arcade
action

from Sirius

Bandits

48K Disk $22.88

Bouncing nerve gas balloons, energy
shields, space bandits attempting to
steal your supplies — they're all on the
screen in one of the best space arcade
games yet.

All Sirius Software including Alpha
Shield, Way Out and Sneakers in stock
and available at similar savings.

Mail order prices do not apply
at our retail location.

HDW T00 ER o
Use mai ne. For imm
Money O
Master Card (

required for C. O D.

ertified Check, Cashiers Check, VISA, o
dd 4% for credit card). Personal checks are
accepted but require 1-3 weeks to clear. 10% deposit
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Dear Editor:

Raymond Tillman wrote a very
comprehensive article regarding
ATARI Pascal in issue no. 11 of
A.N.A.L.O.G. Since we have
this Pascal up and working (and
very user friendly) in our high
school laboratory, we thought we
would share some pertinent in-
formation.

Figure 1 shows the use of
memory as originally packaged by
ATARI (as near as we can tell).
Figure 2 shows how we redesigned
the use of memory for our labora-
tory (according to ATARI mem-
ory mapping). These changes were
possible by overlapping the com-
piler’s phases so that when one
phase was finished the next phase
started at the same beginning ad-
dress.

170 & Graphics

Paslib & User Area

Linker Area

Compiler & 2

Cowpiler # 1

Compiler # 8

Editor

Pascal Menu

Figure 1.

We apportioned the same
memory for graphics or [/O rou-
tines instead of using contiguous
memory and repackaged the li-
brary. The user area grew from

around 22K to 32K. We use a
48K ATARI 800 machine.

I/0 & Graphics

Linker

Compiler 8,1,2

Editor

liser area

Pascal Menu

Figure 2.

The incomplete documentation
was supplemented by a 19-page
user’s guide written by Charles
Tucker, one of our senior stu-
dents. We download certain de-
bugging tools into the user’s area
when we need them. These in-
clude Trace, Decompose, Track,
[/0O Test and others. The original
documentation does not give an
adequate explanation of these
tools.

The delivered Pascal needed
four disks (not two as Mr. Tillman
mentioned). One disk was the
linker, one for the compiler, one
for the editor and one for the ad-
dendum library and certain test
functions. We repackaged the
four disks into one two-sided
disk. One side contains the editor,
linker and Pascal menu, the ob-
verse side contains the compiler
and I/O routines.

The three library functions that
do not work are ABS, SQR, and

SQRT. We fixed SOR and SORT
and write an algorithm when we
need absolute value. The prob-
lems with random disk access
(RDA) — segmented files — have
not yet been solved. The sequen-
tial [/O does not lend itself to seg-
mented files. We are disassembling
the compiler and hope to fix the
block read and block write im-
passes. The formatting routines
for real numbers also have to be
fixed. The system cannot format
any number smaller than one-
tenth.

Compilation problems were
ameliorated by correcting the
error pointers so that the com-
piler returns to the menu instead
of having the computer “lock-
up”’ on us. The only time it “locks-
up”’ now is for the fatal error mes-
sages. The “string”’ data type dec-
laration does not work because of
the interference of the screen
editor associated with the ATARI
800. Apparently, strings use some
of the same memory locations as
the screen editor.

The debugger points to error
codes in the standard ATARI
DOS manual. The explanations of
error codes and fatal error codes
within the ATARI DOS manual
are poorly done. Some of the
documentation comes with the
product. Our changes have in-
creased the capacity from about
300 program lines to 500 lines per
program. We are still unable to
chain modules, however, this does
not affect our work in the high
school environment. When we
accomplish our disassembling of
the compiler, we hope to correct
the chaining malfunction. The
similarity of ATARI Pascal to MT
+Pascal has allowed us to fit the
ATARI Pascal into our laboratory
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where 16 non-ATARI computers

run CP/M with MT+Pascal.
Our environment requires the

Pascal to handle the solutions of:

1) A five by five Gaussian
reduction algorithm that
finds the inverse matrix of
the coefficients and refinds
the roots by matrix multipli-
cation.

2) Mean-Median-Mode, a
large program that uses a data
file built with the editor. This
program works on a class
roster. [t sorts on the names,
computes means, does a fre-
quency distribution (mode),
and finds the median of an
array of numbers — i.e., the
class’s grades.

3) A solution for the roots
of a fifth degree polynomial.

We still are working on a RDA
program, binary searches, and
tree sorts using files developed
through the program. Because of
the problems with block reads
and block writes associated with
disk access, these algorithms must
await the reconstruction of the
compiler. When we complete
these programs, ATARI Pascal
will satisfy the needs of the new
Computer Advanced Placement
curriculum.

obsolete by the end of the year.
Eight months!

This bodes badly for those of us
who bought the 1200 thinking
that it was ATARI’s best computer
and that we’d get at least a few
years out of it before it was super-
ceded. In less than a year, my 1200
will be a museum piece, with a
one-of-a-kind operating system,
and will be the only ATARI com-
puter with no provision for expan-
sion. That is, unless we can con-
vince ATARI to offer us some sort
of trade-in for a 1400XL or (at
least) an 800XL. I urge all 1200XL
owners who feel as I do to write to
ATARI and let them know, and
maybe we’ll get some results.

Now that I’ve gotten that off my
chest, I have a question for any-
one who could help me. Whatdol
do if I have typed in a program,
only to find out when I try to save
it that my disk drive isn’t turned
on?! Is there any way to activate the

disk drive and load AUTORUN.
SYS without clobbering what-
ever’s in memory?

Sincerely,

Neil Weinstock

Livingston, New Jersey

The only practical way around this
problem is to save the program on
cassette. The computer can then be
re-booted with DOS, the program
loaded from cassette and re-saved on
disk.

—TH

Send letters to:

READER COMMENT
P.O. BOX 23
WORCESTER, MA 01603

Attention Programmers!

A.N.A.L.O.G. Computing is interested in programs,
articles, and software review submissions dealing with
the ATARI home computers. If you feel that you can

write as well as you can program, then submit those
articles and reviews that have been floating around in
your head, awaiting publication. This is your oppor-
tunity to share your knowledge with the growing
family of ATARI computer owners. A.N.A.L.O.G. pays
between $30.00-$360.00 for all articles. All submissions
for publication must be typed, upper and lower case
with double spacing. Program listings should be pro-
vided in printed form, and on cassette or disk. By sub-
mitting articles to A.N.A.L.O.G. Computing, authors
acknowledge that such materials, upon acceptance
for publication, become the exclusive property of
A.N.A.L.O.G. If not accepted for publication, the
articles and/or programs will remain the property of
the author. If submissions are to be returned, please
supply a self-addressed, stamped envelope. All sub-
missions of any kind must be accompanied by the
author’s full address and telephone number. Send
programs to: Editor, A.N.A.L.O.G. Computing, P.O.
Box 23, Worcester, MA 01603.

[rwin |. Hoffman, Ph.D.
Jim Branche, E.E.

Russell Anderson, Editing
Charles Tucker, Research
Computer Laboratory

George Washington
High School

Dear Editor:

Your preliminary coverage of
the new ATARI computers (issue
12) was good, but you brushed
over one item which I feel deserves
more attention — the phasing out
of the 1200XL when the new ma-
chines become available.

Whether the 1200 is phased out
or upgraded (as I have also heard),
ATARI must be setting a record
for shortest projected lifespan of a
new product. The 1200 was intro-

duced in mid-March, and will be
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NEW PRODUCTS

by The Program Doctors

As the Christmas season nears, computer
companies are releasing a great variety of new games,
peripherals, educational products, and computer
accessories. Most of them have not hit the stores yet,
but will be there by the time you are ready to answer
that age-old question from your great-uncle Ralph,
“What do you want for Christmas?”’

In this column we will discuss the best of the new
releases and touch upon the expected new products.
With the VCS market dying a slow death (many
stores will drop the VCS after Christmas), more and
more of the VCS companies are turning to the home
computer market. Activision, Imagic and Mattel are
just a few of the latest converts to the micro market,
but the best of the new games come from established
companies such as Gamestar, Synapse, Sirius,
Broderbund, Datasoft, and yes, ATARI.

By the time you read this, the 1983 baseball season
will probably have ended for all the other people in
the world except for ATARI-users. Star League
Baseball has finally arrived and to say it is realistic is
an understatement. Available on 32K disk or
cassette, Gamestar has thought of everything in its
attempt to create a ‘‘you are there” baseball game.
After hearing the National Anthem you can choose
your pitcher, either “Heat” Muldoon or “Curves”
Cassidy, and the make-up of your batters, the
“Liners” who hit for average or the “Sluggers” who
swing for the fences. You can play against a tough
computer opponent who is excellent in the field and
tenacious with bat or you can play with your friend.
Batted balls are either grounders or fly balls (through
the use of the “shadow technique”). Fielding is
accomplished solely through the joystick and it takes
a little practice to become an Ozzie Smith in the field.
At first the fielding aspect of the game will frustrate
you but as the old adage says, “practice makes
perfect.”” Other features include a special batting
practice mode to fine-tune your hitting against
“Heat,” bunting, and a choice in the 8th inning to
bring “Knuckles” Flanagan, your ace reliever
(they did think of everything), along with a few other
surprises. With Starbowl Football, Baja Buggies,
and now Star League Baseball, Gamestar has
definitely cornered the sports game market for the
ATARI.

A7250 HI 17250 LIVES B8

2 i
i

Pooyan

Synapse has enlarged its library of game software
by three with the release of Blue Max, Drelbs, and
Zeppelin. The sleeper of the trio is Drelbs, a fantasy
arcade game with very addictive qualities. Drelbs are
peaceful creatures whose land was invaded by evil
gnomes called trollaboars who are out to destroy
them. The friendly Drelbs have tricked these
gnomes to follow them onto the atomic flip grid.
Your task is to defeat the trollaboars and free all the
captured Drelbs. This game combines the features
of many different arcade games such as Pacman,
Ladybug, and Kid Grid.

Whenever an author has written an arcade classic
for the home computer most people anxiously await
his next work. Such is the case with William Mataga,
who wrote both Shamus and Shamus I1. Zeppelin
is his latest game. It is totally different from his
previous work and includes 250 screens. As you fly
your heavily armed Zeppelin, you navigate through
seven treacherous levels (each different)
encountering earthquakes, falling rocks, balloons,
enemy zeppelins, buildings and towers. You are
searching for the dynamite and plunger to blow up
the enemy lair present on each level. This game
scrolls automatically depending on the location of
your Zeppelin on each screen. This game is not for
the easily frustrated or the faint of heart. The last of
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the new trio of games from Synapse is Blue Max.
This game is simply superb in all programming and
playability aspects. Flying your WW1I fighter plane
over land and water, you can fight enemy biplanes,
bomb superdestroyers, blow up bridges, and strafe
targeted buildings. Your mission is to be a good
enough flying ace to earn a chance to destroy three
major buildings in the awesome -capitol city.
Through the use of the “shadow effect’” and diagonal
scrolling, this 3-D game is definitely one of the top
10 games of the year.

Blue Max

Sirius has finally released Wavy Navy, a game
which should satisfy all of the gamers who were
disappointed with Galaxian from ATARI. This 48K
disk-based game can be played with 1-4 players. It
becomes constantly harder as you increase your
proficiency against the enemy. You are a P.T. boat
traveling in the ocean. The sky is covered with enemy
bombers, backed up with machine gun helicopters.
Your mission (obviously) is to rid the skies of the
enemy. If you succeed, you are then confronted with
sea mines, along with another fleet of bombers and
choppers. This continues until you become
President. Sirius has given us a quality piece of
software, with top-notch sounds and graphics.

Congratulations are extended to Datasoft for their
recent price decreases. Almost every product in their
large line of utility and game software has been
decreased in cost. Another trend-setting move has
been their new policy of packaging both the disk and
cassette version in the same box. This accomplishes
two things: it reduces the number of stock-keeping
units for the retailer, and gives the consumer both
versions of the product if at a later date there is an
upgrade to a disk drive. In the way of products,
Datasoft has released Pooyan, an arcade game about
pigs and foxes. The good guy is the pig as he attempts
to prevent the foxes from invading his home. This
game is an excellent re-creation of the original

Wavy Navy

licensed from Konami. Also, the long awaited
O’Riley’s Mine and Moon Shuttle are both now
available, and while neither break any new ground
they are decent arcade games for the collector.
Matchboxes from Broderbund is an excellent
“Concentration” style game. Not only must you
match hidden pictures, there is also a hidden word
puzzle underneath that must be solved. Each picture
is colorful and animated, and to aid your memory
even further, each picture has its own catchy tune.
This one will really appeal to the kids, as will 3 Little
Pigs, the first of Amulet Software’s Magic
Storybook series. The story is portrayed on the
screen as the voice track reads to you, and the child
can take part in the story with the use of a joystick.

3 Little Pigs

ATARI has not been asleep at the wheel (just

dozing). They have released LOGO, an excellent
language for children which is totally compatible

with all the literature written about Apple Logo.
(Read the review of LOGO on page 19.) Also by the
time you read this, both Pole Position and Ms.
Pacman should be in the stores and both are excel-
lent arcade translations of the original classics.



The Challenge: @
Match Wits with the Mind Games
from Broderbund!

OPERATION WHIRLWIND"
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; The object of the game is to match
tical squares and then solve a hidden word puzzle.
There are many game variations with puzzles that are i
frontward, backward, or scrambled. Matchboxes. It’'s the
memorable memory gam ou’ve ever played! ‘
vailable on disk and cassette.

G OPERATION WHIRI_.WlND AND MATCHBOXES
FOR THE ATAR|® HOME COMPUTERS ATARI® is a trademark of Atari, lnc

- Make sure to look for The Arcade Machine™and Brgderbund’ s
new game phenomenon, Lode Runner"‘-—also for Atan
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Discover the Difference

17 Paul Drive San Rafael, CA 94903



INTERACTIVE
GAME EVER!

The wildest, most addictive adventure game to date-a
genuine merger of fantasy and real-time arcade elements.
‘A virtuoso feat of programming..."' —-New York Magazine.

For the Apple 11 48 K, Apple 11 E, the Atari 400 or 800,
B 32 K, Atari 1200 XL. $29.95 By Silas Warner.

"MUSE
ceniﬁc?te of M_er" ' 347 N. Charles Street
For Outstanding Achievement \ Baltimore, MD 21201 (301) 659-7212

Call or write for information and the name of your nearest
MUSE dealer. Apple is a TM of Apple Computer Corp.
Atari is a TM of Atari Inc
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Several new disk drives are hitting the market, and
now when you decide to make the big step up to a
drive it is not only a matter of when, but which one?
There seems to be a lot of confusion about not only
the ATARI 1050 disk drive but the other third party
disk drives as well. The 1050 is not a true double
density drive, but in actuality is only “‘one and one-
half”’ density. Power pack problems were discovered
with the first shipments and have been corrected, but
more importantly, the 1050 had some problems
booting third party software. The question remains
“will the marketing wizards at ATARI view this as
their problem or a problem of the third party
manufacturers, similar to the way the 1200XL was
handled?”

The Rana 1000 is a sleek-looking drive with a
fancy front that has been advertised since April and
has only recently become available. (A full review
of this drive will appear in a future issue.)

Another new drive is the Astra 1620, a double
density, double drive unit priced at an unbelievable
$595. Packaged with the OS/A+ DOS, it is
software-selectable as either single or double density.
The Astra uses the MPI mechanism while both the
1050 and the Rana use the Tandon half-height
mechanism. Percom, the leader in third-party drives
for the ATARI, has just released a new single or

W THE MONKEY WRENCH |
EVY A PROGRAMMERS AID FOR ATARI 800
NEW AND IMPROVED — 18 COMMANDS

If you are a person who likes to monkey around with
the ATARI 800, then THE MONKEY WRENCH Il is
for you!! Make your programming tasks easier, less
time-consuming and more fun. Why spend extra
hours working on a BASIC program when the
MONKEY WRENCH can do it for you in seconds.
It can also make backup copies of boot type
cassette programs. Plugs into the right slot and
works with ATARI BASIC cartridge.

The MONKEY WRENCH provides 18 direct mode
commands. They are: AUTO LINE NUMBERING — Pro-
vides new line numbers when entering BASIC program
lines. RENUMBER — Renumbers BASIC's line numbers

including internal references. DELETE LINE NUMBERS

$59.95
— Removes a range BASIC line numbers.

VARIABLES — Display all BASIC variables and their current value. Scrolling — Use the
START & SELECT keys to display BASIC lines automatically. Scroll up or down BASIC pro-
gram. FIND STRING — Find every occurrence of astring, XCHANGE STRING — Find every
occurrence of a string and replace it with another string. MOVE LINES — Move lines from
one part of program to another part of program. COPY LINES — Copy lines from one part
of program to another part of program. FORMATTED LIST — Print BASIC program in
special line format and automatic page numbering. DISK DIRECTORY — Display Disk
Directory. CHANGE MARGINS — Provides the capability to easily change the screen
margins. MEMORY TEST — Provides the capability to test RAM memory. CURSOR
EXCHANGE — Allows usage of the cursor keys without holding down the CTRL key.
UPPER CASE LOCK — Keeps the computer in the upper case character set. HEX CON-
VERSION — Converts a hexadecimal number to adecimal number. DECIMAL CONVER-
SION — Converts a decimal number to a hexadecimal number. MONITOR — Enter the
machine language monitor.

In addition to the BASIC commands, the Monkey Wrench also contains a machine
language monitor with 16 commands used to interact with the powerful features of the
6502 microprocessor.

dASTER
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BB TARTRTATY) N\

THE
MONKEY WRENCH
]

EPROM PROGRAMMER

double density unit with a built-in printer port.
Consumers please note: the jury is still out on these
third party drives; don’t be price-conscious while
drive shopping and make sure you research your
purchase carefully before you buy, or you could be
stuck with a lemon.

If you are shopping for an 850 interface, you may
become frustrated in your search since there are not
many to be found. No, they have not been
discontinued, ATARI just stopped making them for
three months during their move to Taiwan. Luckily,
an alternative to the 850 has arrived from Advanced
Interface Designs. The Interfast-1 is a printer
interface that is programmable with any dot matrix
printer with graphics capability. It has a 4K buffer
and is equipped with a 6502 microprocessor so it can
be set up to print the entire ATARI character set,
including the control characters. The operative word
here is printer; you should be aware of the fact that
there is no provision for a modem. The reasoning
behind this is there are several new direct connect
modems coming out, and by eliminating the modem
port, a better printer interface could be produced ata
lower cost.

In conclusion, Gary, Marcia, and Theo wish you

all a happy, healthy, holiday season and a bug-free
1984.00

More than just an Assembler/Editor!
Now for the “64”

¢ e wh MAE

It 'S d & for

t Professionally PET
Designed ! APPLE

b Software ATARI

l Development

ATARI AND PET

System Ne\'rv
Price

Programs 2716 and 2532
EPROMs. Includes hardware
and software. PET = $75.00 -
ATARI (includes sophisticated
machine language monitor) =
$119.95

Eprom Cartridge- A.P.C.
board and case which can be
used in the ATARI 400 or 800
in the left or right slot. Uses
2532, 2732, or 2716 EPROMs.
May contain up to 8K bytes.

$19.95

Memory Test- Make sure your
RAM memory is normal. $6.95
or $9.95 on disk.

Typing Exercise- A typingdrill

program for beginners and
experts. On disk. $12.95

3239 LindaDr.

$99.95

biast off with the software used on the space
shuttle project!

* Designed to improve Programmer Productivity.
 Similar syntax and commands — No need to relearn
peculiar syntaxes and commands when you go

from PET to APPLE to ATARI

* Coresident Assembler/Editor — No need to load
the Editor then the Assembler then the Editor, etc.

* Alsoincludes Word Processor, Relocating Loader,
and much more.

* Options: EPROM Programmer, unimplemented
opcode circuitry.

* STILL NOT CONVINCED: Send for free spec sheet!

5% INCH SOFT
SECTORED DISKETTES

Highest quality. We use them on
our PETs, APPLEs, ATARIs, and other
computers.  $22.50/10 or $44.50/120

EPROMS 2716 = $4.50 2532 = $7.50

Winston-Salem, N.C. 27106 ——

(919) 924-2889 (919) 748-8446
Send for free catalog!
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Now, You Can Become a Programming “Genius”
with these Step-by-Step, Comprehensive Guides

from Linda Schreiber and

TAB

See how to tap ALL of the enormous programming

potential offered by your ATARI® 400 or 800!

ATARI Programming
. . . with 55 Programs

by Linda M. Schreiber, ANTIC columnist

A must-have learning guide for every ATARI user!

Written in non-technical, easy-to-follow language,
this deluxe “programmer” provides a host of practical
and fascinating programming ideas. From ATARI oper-
ation to organizing and writing your own programs . . .
from mastering commands and statements to using the
ANTICS® chip for more modes and colors on your
screen, this is your key to discovering the exciting world
of your ATARI computer. 256 pp./44 illus./7" x 10"/
Hardbound/$21.95/No. 1485.

Also available: Book plus combination disk (including all
programs) for use on ATARI 400 or 800 with 16K. Com-
bination Regularly $41.95. ANTIC Readers Save 15%.
You pay Only $35.66. No. 5046.

Just Published

Advanced Programming
Techniques for Your
ATARI®, including Graphics
and Voice Programs

by Linda M. Schreiber

Discover ATARI capabilities
you never knew existed!

ol

Now, you can move beyond the limitations imposed by
BASIC to become master of your machine! With clear,
step-by-step guidance from an ATARI specialist, you'll see
how to use player/missile graphics, scrolling and screen
flipping . . . enter a machine language subroutine to play
music while a BASIC program is running . . . and a host of
other unique programming tips and techniques. 244 pp./33
illus./7"” x 10"/Hardbound/$19.95/No. 1545.

Also available: Book plus companion disk (including all
programs) for use on ATARI 400 or 800 with 16K. Combi-
nation Regularly $44.95. ANTICS Readers Save 15%.You
pay Only $38.21. No. 5047.

l Account No. Expires
I Name
I Address

City State Zip
I Signature

h---------------------

ATARI

MING
PROGR AM N aMS

A learn-by-doing guide to BASIC programming techniques!
BY LINDA M. SCHREIBER

Buy Both Books, Save 15%!

TAB BOOKS Inc.

Blue Ridge Summit, Pa. 17214

TAB

I All Orders Must Be Prepaid

| (TAB pays postage and handling)

I Please send me:

| Book No. 1485 ($21.95)

I Book/Disk Combination No. 5046 ($35.66)
|

|

|

Book No. 1545 ($19.95)
Book/Disk Combination No. 5047 ($38.21)

Both Books at 15 % Off Combined List Price
No. 5045 ($35.62)

l Check enclosed in the amount of $
I Charge my [1 Visa [ MasterCard

ALOG-103
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ATARI LOGO
SON OF LISP

by Brian Moriarty

ATARI LOGO

by Logo Computer Systems
ATARI, Inc.

P.O. Box 61657

Sunnyvale, California 94086
16K Cartridge $99.95

“Logo with Turtle Graphics” is the hottest
educational catchphrase since ““Computer Literacy.”
BASIC cartridges across the nation are gathering
chalk dust as teachers leap onto the Logo
bandwagon. School departments will soon be
making big purchasing decisions based on the
availability of a good Logo system — and woe to the
manufacturer who doesn’t offer at least one.

Why is Logo so popular among educators!?
Reasons vary, but the two most often cited are its
simplicity and its versatility.

Logo was designed from the ground up to be easy
to learn. Developed by Dr. Seymour Papert at the
Massachusetts Institute of Technology, Logo uses a
direct, procedure-oriented command syntax that
encourages logical thinking and good programming
technique. Its turtle graphics system is a great
motivator for young students, who delight in
creating patterns and movement on a TV set with
their own programs. Yet Logo beliesits MIT heritage
by incorporating many of the powerful list
processing functions found in Lisp, Prologand other
so-called artificial intelligence languages. Logo’s list-
oriented structure makes it suitable for parsing,
pattern recognition and other exotic applications
that would be difficult to implement in a
conventional language like BASIC.

ATARI has taken their sweet time about coming
out with a Logo. But the new Atari Logo package
looks as if it was worth the wait. The 16K cartridge-
based language was developed for ATARI by Logo
Computer Systems, Inc. (LCSI), a Toronto-based
firm best known for its implementation of Logo on

the Apple computer. As a result of this
collaboration, the Atari Logo system and documen-
tation have a clean, confident ‘‘feel’’ thatis noticably
lacking in ATARD’s previous language releases.

Figure 1 shows all of the built-in commands or
“primitives” in the Atari Logo vocabulary. These
are the basic building blocks that are used to define
new words called “procedures,” which are in turn
combined to form applications called ‘‘useful
programs.” Many BASIC hackers would sacrifice
their little sister for the ability to define new
commands. New commands are exactly what Logo
programming is all about.

Figure 1. Atari Logo Vocabulary.

TURTLE GRAPHICS

ASK BACK BG
CLEAN COLOR CS

EAGH EDSH FORWARD
GETSH HEADING HOME

HT ICEFT PC

PE PEN PENDOWN
PENUP PN POS
PUTSH PX RIGHT
SEIBG SETC SETH
SETRE SETPN SETPOS
SETSH SETSP SETEX
SETY SHAPE SHOWNP
SPEED ST TELL
WHO WINDOW WRAP
XCOR YCOR

WORDS, LISTS & VARIABLES

ASCII BUTFIRST BUTLAST
CHAR COUNIT EMPTYP
EQUALP .EXAMINE FIRST
EPRUJ LAST LIST
EISTP LPUT MAKE
MEMBERP NAMEP NUMBERP
SE THING WORD
WORDP
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MATH & LOGIC OPERATIONS

AND COS FALSE
INT NOT OR
PRODUCT  RANDOM REMAINDER
RERANDOM ROUND SIN

SQRT SUM TRUE

ke L *

/ = =

>

PROCEDURE CONTROL & EDITING
CALL COND EDIT

EDNS END IF

OUTPUT OVER REPEAT
RUN STOP e
TOUCHING  WAIT WHEN
INPUT/OUTPUT

@T FS JOY

JOYB KEYP PADDLE
PADDLEB PRIMITIVES  PRINT

RC RL SETCURSOR
SETENV SHOW Ss

TOOT g TYPE
MEMORY & FILE MANAGEMENT
CATALOG DEPOSIT ERALL
ERASE ERF ERN

ERNS ERPS LOAD
NODES PO POALL

POD PODS PONS

POPS POTS RECYCLE
SAVE SETREAD SETWRITE

Raster reptiles.

Nearly one-third of the Atari Logo vocabulary is
devoted to its turtle graphics system. The concept of
turtle graphics may seem strange if you’ve been
brought up on ATARI BASIC. Instead of PLOTting
points on an X-Y grid and using DRAWTOs to
describe lines, turtle graphics uses a “‘drawing pen”’
which is dragged around the TV screen by an
imaginary entity called a “turtle.” You can instruct
the turtle which way to turn, how far to move, to
pick up a pen, put it down or switch to another pen
color. Turtles are easier for novices to grasp than
PLOT-type graphics because their movements more
closely resemble the familiar act of drawing on a
piece of paper.

The turtle graphics in Atari Logo make the
Apple, Tandy and Commodore Logos look
primitive. By exploiting many of the ATAR’s special
hardware capabilities, including player/missiles and
color indirection, the Logo cartridge offers a
definitive implementation of the turtle graphics
concept on an 8-bit micro.

Atari Logo supports four independent turtles
and three drawing pens. You can control the speed,
direction and absolute positioning of each turtle,

individually or simultaneously. The turtle, pen and
background colors can be set to any of 128 different
hues. The system includes a .SETSCR command
that controls the aspect ratio of the turtle’s
horizontal and vertical steps, and a WRAP
command that determines whether or not turtles will
“wrap around” if they move off the edge of the
screen.

The turtles in Atari Logo actually look like little
turtles. If you get tired of looking at them, you can
use the HT (Hide Turtle) command to make them
invisible, or type EDSH to enter the built-in shape
editor. The editor lets you design and store up to 15
alternate turtle shapes. You can instantly change the
shape of a turtle by TELLing it to assume one of your
predefined designs. An enterprising Logo
programmer could use this capability to create
smooth animation and other special effects.

Shape Editor

Unlike BASIC, which lets you set up dozens of
different graphics modes, Atari Logo allows only
three screen formats: full text, full graphics with
BASIC mode 7 resolution, or a split-screen mode
with five lines of text on the bottom. Old-timers may
consider this limitation somewhat restricting. But
Logo isn’t designed for hackers — it’s for rank
beginners who want to make pictures on their TV set

without having to worry about graphics modes or
color clocks.

The Atari Logo vocabulary includes a pair of
interesting commands for the manipulation of
sound, TOOT and SETENV. TOOT wins the award
for best command name of the year. Its syntax is:

TOOT woice frequency volume duration

The “‘voice” parameter specifies one of Logo’s
two sound channels. Why just two, you ask? In order
to improve the frequency range and resolution, Logo
slaves together sound channels 5 and 3%4. The benefit
of this technique becomes apparent with the

(continued on page 148)
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reduce your taxes by
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All along you've heard there isn't much of a
selection of low cost microcomputer course-
ware. Well, do you want to learn Physics,
Psychology, or Philosophy? Accounting or
Auto Mechanics? Sociology, Supervision or
Statistics? Economics or Electronics? How
about English as a Second Language? Would
you like to teach your children Math or Read-
ing? If you do, then we have the educational
programs for you—and at affordable prices.

It's true there aren't many companies that of-
fer full-length courses in subjects other than
reading and arithmetic, and what is offered
seems to be drills, tests, games, or simula-
tions. What you really want is a course that
covers the subject with, say, 16 full-length
lessons called tutorial programs, where you in-
teract with an expert programmer backed by a
staff of experts. That's exactly what we have

Is there something wrong with our software?
Well, we don't ask you to enter your name so
we can drop it into some later text. We don't
ask you to type in your answer and refuse to
accept it if it's not spelled just right. And, we
don't branch around a lot when you make an
error. Our programs simply let you know if
you're wrong by proceeding only when you
select the right multiple-choice answer.

This proven learning-by-positive-reinforce-
ment method lets you proceed quickly and
smoothly through the programs, without a lot of
cute tricks. But, if you're a devoted com-
puterist or game freak you may be disap-
pointed at the lack of motion in most of the pic-
tures, or our special visual effects. We have
some dandies, like the mushroom cloud that
rises over Hiroshima in our History series, but
your learning is not distracted by needless
special effects.

OVER 1000 PROGRAMS

We have 64 courses of 16 half-hour pro-
grams: 1024 programs! All are easy-reading,
upper- and lower-case. All are in color. All are
ilustrated by frequent graphics composed of
special and regular characters. And, best of
all, every frame of every program is accom-
panied by high-quality, full-time audio narration
by professional voice talent. David Stanton,
James Mathers, Pam Barrymore. Recorded
and played back, not synthesized or digitized!

.

\' For Your Atari Computer |

TRS 80 Color, I, 1ll, 4 or Apple Computer

— If your child is having trouble with Reading or
Math, or if he or she is exceptional, and
could benefit from professionally program-
med lessons or courses, then you need our
educational programs for your Atari, Apple,
or TRS 80 to help your child

—If you want to build your math skills, we have
programs on Numbers and their meanings,
Addition, Subtraction, Multiplication, Divi-
sion, Fractions, Decimals, Percents, Angles,
Graphs, Word Problems, Algebra, Statistics.
There are ten series in all, 160 math pro-
grams. Again, all with color, pictures, and a
friendly tutor's voice—all the time

—If your verbal skills need polishing, try our
Talk & Teach programs on the alphabet,
spelling skills, and every level of vocabulary;
Sight Words or Learn by Phonics: develop
Reading Comprehension skills from stories
and articles There's even a series on the
Great Classics

—For self-development, try a 16-program
course in Economics or Psychology. Or
Supervision, Socioiogy, Counseling (Per-
sonal, School, or Employee), Writing,
Business. Philosophy, Government. World
History, U.S. History, or Accounting

| baily Hewsbou Earnings

Joe Dave carl
Hhat is the title of this graph?

d4aily earnings
Of newsboys

boys selling
newspapers

Over 1000 Programs with Full Time Audio Narration, Pictures & Text!

Interactive Tutorial Programs

— For vocational skills, study our 16-program
courses in Electronics, Fluid Power, Auto
Mechanics, Shop, Carpentry, Construction,
Meat Processing, Military Skills (64 pro-
grams), and there are many more.

There are 832 programs for your Atari, Apple
and TRS 80 Mod I'lIl’'4 and 160 for the Color
Computer. Send for a free catalog

Would you like to do something more than
play games on your computer? Tired of
squeaks and robotics and want to hear a
human voice? Do you want to further your
education or help your children along in theirs?
Now you can. For just $8.80, we'll send you
one cassette with 2 programs from the course
of your choice, 100% guaranteed to work in
your Atari, Apple, or TRS 80 computer, and
you can try us out. Better yet, get one full
course of 16 programs on 8 cassettes for only
$59.90. Atari Master Cartridge, $9.95; Apple
T/T Board, $99.00; and T/T Player, $79.00.
That's less than books and tuition for most col-
lege classes. And we offer a 10 day, 100% ex-
change allowance. Does your alma mater? Send
us your check, or call us at 1-800-654-3871
with your Visa/Master Card number. We'll send
your educational software pre-paid. Please
allow 15 days delivery. Or see your computer
dealer. He may have some of our courses in
stock. You've got nothing to lose but your games!

We’re Your Educational Software Source.

Course No. of Programs
Reading 256
Mathematics 128
Comprehension 48
History 382
Algebra 16
Spelling 16
Government 16

16 Programs in each of the following:
Carpentry-Electronics-Health Services
Office Skills-Statistics-First Aid/Safety

Economics-Business-Accounting-Psychology
And Many More!

For your Atari 400/600/800/1200, you will
need the Atari cassette recorder and the Dorsett
4001 Educational Master Cartridge, $9.95. For
your Apple Il, you will need the Dorsett M402
T/T plug-in board, $99.00, and the M401 stereo
cassette player, $79.00. All programs listed are
available for TRS 80, |, lll, 4, which require the
M203 speaker converter, $99.00, and 401
stereo cassette player, $79.00.

Send for a catalog of over 1000 programs
for Atari, TRS 80, Apple, etc.

For more information, write or call: TOLL FREE 1'800'654'3871

Dealer inquiries welcome

=) DORSETT

Educational Systems, Inc.
P.O. Box 1226, Norman, OK 73070
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16K Cassette or Disk

by Peter C. Budgell

Including the hidden graphics modes, the ATARI
supports a total of 6 text modes, 8 graphics modes
plus 3 GTIA modes. However, by turning on the
GTIA modes when not in GRAPHICS 8+16 (con-
trary to the operating system) other graphics modes
appear. Most of these are useless, but in this article I
implement a beautiful one.

It is called Graphics 10/7 and features 80 by 80
pixels plus a text window, or alternately 80 by 96
pixels. It can display 7 colors simultaneously and
occupies the 4K of a Graphics 7 screen. The method
to enter Graphics 10/7 is to execute Graphics 7,
then POKE 623,128, then POKE 87, 10. To enable
the text window a display list interrupt is used
(see Listing 2). Because of the DLI this mode cannot
be used in the immediate mode, so always exit the
program by hitting the SYSTEM RESET key.

Listing 1 is the demo program and it shows both
the case with and the case without the text window.
A simple array of lines gets lots of color onto the
screen. Try changing the lines doing the plotting and

assigning color to the color registers to examine this
new mode.

The assignment of colors is a little odd and the
reason lies somewhere inside the hardware. The
following table gives the color registers and shows
what color values for plotting (as in COLOR 3) will
present the color register on the screen. In Listing 1,
I simplify color choice by using the array “C” in
what might be called “indirection-indirection.” It is
simpler!

Table 1.
@olopRepister ol am v et Color to access
TR e e e S M SN O&1 &4 &5
O S el s T e T s e e 2& 6
OGRS e Iy et B 0 el S 38 77
O S et T T e e e nothing
08 = e ey N et ST e 9
THOSL SRR Lol DGt S i o s S e o S 10
TR (B s s S L R e e L 11
Tl G R e e R S e nothing
T e 8& 12 & 13 & 14 & 15
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Other interesting things can happen when the
GTIA modes are switched on while in the other
graphics modes and text modes. Experimentation is
required, and not in all cases will the OS have to be
fooled by POKEing location 87.

Have fun with these new capabilities in your
machine. [J

Listing 1.

i8 REM GRAPHICS 18/7 DEMO

11 DIM DLIS(3I2)

25 DIM CU6) :C(BI=B:C(13=2:CL(2I=J:C(II=
2:CC43=18:C(5)=11:C(63=8

38 GRAPHICS 7+i6:GOSUB 48:GRAPHICS 7:6
05UB8 1808:605UB 48:607T0 30

35 REM

48 POKE 623 ,128:REM GTIA GR.18

:g :gnE 87,18:“5" FOOL SCREEN HANDLER
58 POKE 784,8:REM COLOR 8

68 POKE 7085,12:REM COLOR 2

78 POKE 706,38:REM COLOR 3

88 POKE 708,98:REM COLOR 9

986 POKE 709,146:REM COLOR 18

i88 POKE 718,288:REM COLOR 11

118 POKE 712,258:REM COLOR 8

128 REM

138 FOR CL=8 TO 73:TRAP 168

135 COLOR C(7¥(CL/7-INTI(CL/731)

148 PLOT 8,8:DRAWTO CL,95

158 PLOT 79,95:DRANTO 79-CL,8

155 PLOT B8,0:DRANWTD 79,CL

156 PLOT 79,95:DRANWTO 0,935-CL

168 NEHXT CL

288 FOR X=1 TO SO0:NEXT M:RETURN

1688 RESTORE 10808:FOR K=0 7D I1:READ
I:POKE ADR(DLISI#X, T:NEHT X

zfoo POKE PEEK(568) +Z256*PEEK(561) +84,1

2568 POKE S513,INT(ADR(DLIS) /256) : POKE
512, ADRIDLIS) -PEEK (5133 %256

2578 POKE 54286,192

2988 7 THIS IS GRAPHICS 18/7':?
“ P. BUDGELL 1983

3886 D=PEEK(163)-128:IF D<{® THEN RETURN
3818 POKE 16,D:POKE 53774 ,D:RETURN
ieees bavTa 72,169,0,141,10,212,141,27,
208,141,26,208,169,144,69,79,37

10881 DaTn 78,141,24,288,169,18,69,79,
37,78,141,23,2088,104,64

CHECKSUM DATA
(See p. 58)
i8 baTh 317,958,776,484,278,8081,217,27
2,536,282,312,358,753,689,876, 7885
128 pavTHh 88,513,1085,518,775,524,828,65

2,555,247,985,638,492,788,937,8541
3018 DATA 362,218,537,1189

Listing 2.

'SULIEE DLI FOR GRAPHICS 16/7
8128  #=5600

2
8148 COLPFi=5D817 ; THE TEXT
8158 COLPF2=5D818 ; THE WINDOW
8168 COLBK =5Dp8ia ; THE BORDER
8178 WSYNC =5D484a ; WAXT FOR SYNC
8180 COLRSH=S54F ; QTTRACT
8198 DRKMSK=S4E i MODE

8288 PRIOR =5DB8iB
8218 ;

8228 PHA

8236 LDA HA
8248 57TA WSYNC
8258 S5TA PRIOR
8268 5Ta COLBK
8278 Lba #5930
8271 EOR COLRSH
8272 AOND DRKMSK
8288 S5TA COLPF2
8296 LDA #5840

WAIT HORIZ SYNC
SWITCH OFF GTIa
BLACK BORDER

FOR
PROTECTION
DARK BLUE WINDOMW

we s we

LR TR T

8231 EOR COLRSH ; FOR

82932 OND DRKMSK ; PROTECTION
8388 S5TA COLPF1 ; WHITE TEXRY

83if PLA

#3228 RTI ; RETURN FROM INTER.
®

COMPILE
ATARI BASIC
AND FLY!

’

With ABC™, Monarch’s lnew BASIC
compiler for ATARI 400 ™ and 800, you
develop and debug pro-  grams using
your ATARI BASIC car- &'tridge, then

use ABC to transform g them into
compact code that runs 8 up to 12

times faster, without the @cartridge

(and protects your source\code, too).
40K and disk required. For your ABC
diskette and manual, send check or
money order for , $69.95 (or $9.95 for
manual alone). Monarch Data Systems

, P.O. Box 207, Cochituate
y 2l

A 01778, (617) 877-3457.
Mastercard/Visa by phone. Dealer
inquiries invited. Mass. residents add

5% sales tax. ATARI, ATARI 400, and

ATARI 800 are trademarks of ATARI, Inc.




ATARI’
MEANS BUSINESS

BUSINESS PACKAGES FOR $195.00 EACH

For the first time, Financial Software Plus introduces businesss packages
for the Atari 400 or 800 computer that simulates business packages found
on much larger and expensive computer systems. All our packages are
written by an accountant-programmer and program designer so that you
can be assured that our packages will meet your individual requirements.

INVENTORY

Capacity of 500 part numbers, 250
customers, 250 vendors per disk.
Maintains customer files, vendor files, and
sales history by month and year-to-year
date.

Generates purchase orders, invoices, quota-
tions, regular mailing labels, and shipping
labels.

Reports Include: Quantity in stock, quantity
on order, backorder, reorder, and sales
activity.

Ability to limit reports by part numbers and
vendor or both.

PAYROLL

Capacity of 100 Employees per disk.
User changeable tax codes-five different tax
tables may be set up.

Miscellaneous earnings and deductions
categories are user specified and
changeable at any time.

Prints checks, W2's, month-end, quarterly,
annual and tax reports.

Fixed or variable deduction capability

COMMON FEATURES

Will run on a one or two disk drive system at any time.

All data disks are created automatically-unlimited storage capacity.

All reports can be printed to the screen or printer-printer is optional.

Can act as a stand alone package or a fully integrated system with our general

ledger package.

Stop on down to your nearest dealer and ask for a demonstration.

Atari is a registered trademark of Atari Incorporated.
General Ledger, Accounts Payable, and Accounts Receivable Packages Available Soon.

FINANCIAL SOFTWARE PLUS

121 WEST CEDAR
KALAMAZOO, MICH. 49007
- (616) 345-8546
DISTRIBUTOR AND DEALER INQUIRIES WELCOME
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FINE SCROLLING
PART Il

16K Cassette or Disk

by Kyle Peacock

Well, you can stop holding your breath. We’re
ready to continue our discussion of fine scrolling.
This installment will deal with horizontal scrolling.
By the end of Part II, we’ll be able to selectively
smooth scroll any line of text (or bit mapped
graphics) to the left or right. This effect is accom-
plished with three simple steps:

Ist: A slightly modified display list.

2nd: An organized memory map for screen display.

3rd: Changing a hardware register called HSCROL
(location: 54276, $D404 hex)

You should already be versed in setting up
customized display lists, so I'll just mention a few
things to add to your existing knowledge. The most
important display list instruction needed to
accomplish horizontal scrolling is the Load Memory
Scan (LMS). This 3-byte instruction tells ANTIC
where to “fetch” its screen RAM. Last issue, we
found that by adding 64 ($40 hex) to a display list
opcode and tacking on a two byte address in lo-byte,
hi-byte fashion we gotan LMS instruction. Now let’s
go one step further and set the “horizontal scroll bit”
on a display list opcode.

For those of you who feel a wee bit (no pun
intended) confused when I say it’s time to do some
bit setting, have no fear. All that needs to be done to
set the horizontal scroll bit of a display list opcode is
to add the decimal number 16 ($10 hex) to that
instruction. Any display list instruction that has its
horizontal scroll bit set will smooth scroll upon
changing the hardware register HSCROL. Let’s take
a look at what I mean.

PAGE 25
ANTIC Instruction Explanation
Decimal Hex
02 $02 Display 1 GR.O line of text
+16 +$10 Add on to set horizontal scroll bit
18 $12 New ANTIC instruction
66 $42 GR.O LMS instruction
XX XX LO-byte of screen RAM address
yy YY HI-byte of screen RAM address
+16 +%$10 Add on to set horizontal scroll bit
82 $52 New ANTIC instruction
XX $XX LO-byte of screen RAM address
vy $YY HI-byte of screen RAM address

Note that only the opcode was changed, NOT the
lo and hi bytes pointing to the screen RAM.

Here’s a short BASIC program that sets the
horizontal scroll bit on the first three lines of a
graphics mode zero screen, and smoothly scrolls the
text on these lines.

Listing 1.

id REM
28 REM * HORIZONTAL SCROLL DEMO 3*
38 REM * LISTING B1 *
48 REM 3¢ BY KYLE 5. PEACOCK *
58 REM 3 ANALOG COMPUTING 14 *
68 REM
78 REM

88 GRAPHICS @

98 FOR X=@ T0 18

188 PRINT "THIS IS A TEST OF HORIZONTA
L SCROLL"™

118 NEHXT XK
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128 REM

138 REM -—-— FIND THE DISPLAY LIST
146 REM

158 DLIST-PEEK(S612¥256+PEEK (568)
168 BITA-PEEK(DLIST+33

178 BITZ2-PEEK(DLIST+62

ige g%;x:PEEK(DLIST+7)

ise
288 RENM -—- NOM ADD 16 (HEH: 5i@8) TO
%%g RE: —-—— DISPLAY LIST INSTRUCTIONS

RE
238 POKE DLIST+3I,BITi+16
248 POKE DLIST+5,BIT2416
258 :gKE DLIST+7,BITIH+i6

M
278 REM -—- HORIZONTAL SCROLL
288 REM
298 FOR X=@ TO0 7
388 POKE 54276, X
3i8 FOR TEO TO 188:NEXT T

338 GOTO 29%@

CHECKSUM DATA
(See p. 58)
18 DATA 771,951,963,487,621,781,263,16
6,278,279,761,808,396,86,218, 7893
1680 DATA 142,151,158,101,238,354,82,31

9,325,331,94,0,188,330,335,3048
31@ paATA 531,768,725,2824

As mentioned in Part I, ANTIC sets up its GR.0O
display list somewhere near the top of available
memory. The 1st byte of the display list’s address is
stored in LO-byte, Hl-byte at locations 560 and 561
($230/231 hex). Experience tells us that a GR.O
display list looks something like:

Display List Instruction

Decimal Hex Explanation
1812 $70 Blank 8 Scan Lines
112 $70 Blank 8 Scan Lines
112 $70 Blank 8 Scan Lines
*66 $42 GR.0 LMS Instruction
XX $XX  LO-byte of screen RAM
yy $YY  Hl-byte of screen RAM
*Q2 $02 Display a GR.O line
(where ANTIC last left off)
*02 $02  Display another GR.O line

(Remainder of Display List)

By setting the horizontal scroll bit of the
instructions with an * next to them, the characters
on these lines will be shifted “N” color clocks (or
positions) to the right. (““N”’ being the value stored
in HSCROL.) To make our display scroll to the left,
change line 290 to read: FOR X = 7 TO O STEP -1.

Three things become apparent when looking at the
display generated once the horizontal scroll bits are

set. First, the text on the screen appears shifted over
slightly. (There might even be a little garbage in the
lower right corner of the screen.) When horizontal
scrolling is enabled ANTIC needs more bytes of data
for the screen RAM. Instead of using 40 bytes for a
GR.0 line of text, it uses 48 bytes. Consequently, the
entire display gets shifted over 8 bytes for every line
having its horizontal scroll bit set. This problem will
be remedied in Listing 2.

Second, you may notice how the text on the first
three lines smooth-scrolls for a while then “jumps”’
back to its original position and repeats again. Let’s
think about what ANTIC is doing. By changing the
value of HSCROL from zero all the way to seven, we
shift the text to the right. When HSCROL has a
value of O, the 1st character on the line is positioned
next to the second, the second character next to the
third, and so on. When HSCROL finally gets a value
of 7, the 1st character is very nearly where the second
character used to be, the 2nd character is close to where
the 3rd character used to be, etc. When HSCROL
goes back to O again the characters resume their
normal positions. To achieve true horizontal
scrolling, we should reset HSCROL back to zero
AND decrement the operands on our LMS
instructions (or increment if we’re scrolling to the
left).

Gee Kyle, that last paragraph flew right over my head.
How about an illustration? Sure!

AlB|C ABC

1st 2nd 3rd 4th 1st 2nd 3rd 4th
HSCROL =0 HSCROL =7

AIB|C

1st 2nd 3rd 4th
HSCROL =0

LMS INSTRUCTION OPERAND
DECREMENTED BY ONE

You may notice some occasional screen flicker
while the program smooth-scrolls the text. This is
due to the way ANTIC generates its display and the
way BASIC executes a program. If we try to change
HSCROL while ANTIC is drawing a line that has its
horizontal scroll bit set, the screen flickers. This
problem is a little more difficult to solve and requires
some assembly language programming. Let’s save

this problem for my last installment, “‘Fine Scrolling
Part IV: Taking The Plunge.”
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You may be wondering why Listing 1 only used a
scrolling range of O to 7. Well, devoted reader, the
value stored in HSCROL tells ANTIC how many
half-color clocks to shift the display. Graphics O
characters are only 8 half-color clocks wide. That’s
why I restricted the scroll to no more than seven
units.

Hey Kyle, can we get rid of that sloppy 8-byte shift?

We can accomplish this by setting up a display list
where every line consists of an LMS instruction and
the range of displayed memory on the LMS operands
is 256 bytes (exactly one page). Then our screen and
screen RAM will look something like this:

cvessovUw .
eeccoevce
eececcoce
eooevene
sceccese
eeceocese
60000000
e0ccc0ece
2s0ecce0eo0
eesssecese
secececooe
so0vcesoe
seoeccecoe
eececccoe
sececcscoe
se0eo0eceo
erecoco0
eevecooo0
o000 nece
eccecseve
ss6cseccne
eceecvece

~so00e0

Screen arrangment.

By arranging our display list in this fashion and
creating an organized memory map, the screen
becomes a smaller window on a larger piece of
memory. We can then change the value of HSCROL
and update the LMS operands of our display list, and
VOILA! Horizontal scrolling is achieved.

As an example of what I mean, here is Listing 2,
exemplifying the fine horizontal scrolling capabilities
of the ATARI computer. O]

Listing 2.
1@ REM
28 REM * HORIZONTAL SCROLL DEMO *
38 REM * LISTING 8182 ¥*
48 REM * BY KYLE 5. PEACOCK *
S8 REM * ANALOG COMPUTING #2214 *
68 REM
78 REM

8@ gg: - CLEAR OUHTY MESSAGE SPACE
188 DIM MESSS(68):? "RINITIALIZING...™

ii8 FOR X=@ TO0O 256
126 POKE 49%256+H,8
138 POKE 58¥%256%X,8
148 POKE S1%256+H,8
158 POKE S52¥256+H,0
168 POKE S3¥256+4K,0
178 HEXY X:POKE 712,64

198 REM - READ WHERE IN MEMORY

268 REM - MESSAGE GOES, ADDP ON FOR
218 REM - COLOR, & MESSAGE. THEN
228 REM - INSTALL INTO MEMORY

238 REM

248 FOR X=1 TO 5

258 READ WHERE,PLUS,MESSS

268 FOR Y=1 TO LENTMES535)-

278 POKE WHERE#+Y-1, ﬁSC(HESSS(Y+1 Y133
-32+PLUS

288 NEKT Y:NEKT H

298 REM

388 REM - NOW READ & INSTALL

316 REM - CUSTOMIZED DISPLAY LIST
328 REM

3@ TRaP 388

348 READ DLISY

358 POKE 6¥256+ADD,DLIST

368 ADD=ADD+1

378 GOTO 348

388 REM

398 REM - NOW TELL ANTIC WHERE TO
480 REM - FIND OLUR NEMW DISPLAY LIST

REM
428 PO“E 5608,8:POKE 561,6

448 REM - CHANGE VALUE OF °"HSCROL®
450 REM

468 FOR X=7 TO 8 STEP -1

478 :gﬁﬁ 54276, K

475 REM - LOOP VALLUE OF "Y' DICTATES
:;g :EH -~ SPEED OF HORIZONTAL SCROLL
480 FOR Y=8 TO SO:NEXT Y:NEHT X

498 REM

580 RE= - NOW UPDATE LMS INSTRUCTIONS

RE
520 LMS1=PEEK(6¥#256+11)+1
530 LMS52-PEEK(6¥#256+25)+1

REM
S48 :E: - TEST FOR WRAP AROUND

550 IF LMS1>68 THEN LMS51=8:LM52-0
568 POKE 6¥#256+11,LMS51

578 POKE 6%256+25,LMS52

588 GOTO 460

REM
6180 REM — MESSAGES

REM
8606 DATA 12544,64
818 pATA “HORIZONTAL SCROLLING™
828 DATA 12828,192
838 DATH "lEﬂT TIHE MWE*LL EXAMINE VERT
ICAL SCROLLING
848 DATAH 13056,128
856 DATA ** N.2.L.0.G."
868 DATA 13332 132
878 DATA “SEE YOU IN SINTY DAYS..."
888 DATA 13568,64

898 bavTa * ISSUE 14"

899 REM

328 REM - DISPLAY LIST baATA
a

REM

928 DATA 112,112,112

938 DaTa 78,08,49

248 pata 112,12, 112,112
958 DATA 86

368 DATA 115 112 112,112
378 paTA 78,88,51

988 DATA 112,112,112,112
99@ DATA 86,088,572

10080 DATA 112 112 112,112,112
1610 DATA 78, :

1628 DATA ss,oo,os

CHECKSUM DATA
(See p. 58)

10 DATA 771,951,966,487,621,781,263,49

5,267,22,352,653,631,637,643,8540
160 DATA 649.153,98,251,732,168,57,85,
314,781,595,58,542,183,827,5397

310 0aTh 685,84,731,61,235,969,724,182
|514,758,83,311,89,585,95,6826
42240a1a233 ggg 1053323933 1sg ,389,187
£s8 b 6 3s58,1, io 739, 64,%53 90,56,632
259,192,269,183,277,678,4481

880 baTa’'99,136,124,775,93,383,55,803,
56,889,45,815,74,93,163, 4443

1628 DATA 154,154
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Rhymes & Riddles
Spinnaker Software
215 First Street
Cambridge, MA 02142
48K Disk, $29.95

by Edward Bever

[ remember playing the word game “hangman”
and its commercial derivatives pretty often when I
was a child. In the game’s simplest form, one kid
would draw a gallows and a blank for each letter in a
word, and the other kid would try to guess the
letters. If the guesser guessed right, the other kid had
to fill in all instances of the letter; if the guesser
guessed wrong, the other filled in a feature of a figure
hanging from the gallows. If the guesser could guess
the word before the figure was complete, he won; if
not, he lost.

Rhymes and Riddles contains a set of three edu-
cational computer games based on ‘hangman’’ for
children ages five to nine. In the first game, the com-
puter displays blank spaces for the letters in a line of
a nursery rhyme; in the second, it presents a riddle
and the blanks corresponding to the answer; in the
third, it is looking for the letters that form a famous
saying. The child enters a guess by pressing the letter
on the keyboard. If it is right, the computer fills it in;
if it is wrong, the computer adds it to the list of
wrong answers, and adds a feature to a melancholy
face. In all three games, the child must fill in the
blanks before making six wrong guesses. If the child
makes a sixth, the computer completes the sad face,
emits a mechanical gnash, flashes a discouraged
message, and fills in the remaining blanks.

In both the riddle and famous saying games, the
hidden message is a one liner. If the child success-
fully completes it, the computer rewards him or her
with a display of sounds and graphics: music and a
happy face, jet planes roaring by, or a swirl of lines
and a metallic hiss of approval. In the nursery rhyme
game, the passage is longer, and the computer
rewards successful completion of each line with a
smiling face and a musical rendition of the portion
just completed. Whether the child succeeds or fails,
after its response the computer proceeds as before. If
the child successfully completes the last line, the
computer will play the entire song, and display a
drawing based on it. If not, the machine goes through
its standard lament.

Overall, the package is well done. It comes in Spin-
naker Software’s commendable standard container:
a flat plastic box that is sturdy and closes securely,
yet is easy for small hands to open. The documen-
tation is concise and comprehensive. The graphics
are well done, and the musical arrangements are im-
pressive. A simple menu appears automatically when
the drive boots the disk, and the computer randomly

picks one of what appears to be a large number of
possibilities when a game is selected. The machine
requests and uses the child’s name, which is especial-
ly exciting to young children. The program will only
respond to letter keys, and, in contrast to Spin-
naker’s otherwise excellent Kindercomp, the pro-
gram has yet to reveal any hidden bugs.

Rhymes and Riddles does have a number of
minor flaws. To begin with a trivial one, the docu-
mentation advises the user to turn off the disk drive
before removing the disk, but I have heard that it is
better to remove disks first. More seriously, while
the musical phrases that reward each line of the nur-
sery rhymes are quite good, they do not flow
together in the final, complete rendition. Presum-
ably, the computer has to move from one BASIC
subroutine to another, and the result is a perceptible
pause between the phrases. This defect is not critical,
but it does detract from the quality of the otherwise
impressive musical rewards.

My most serious reservation about the package is
the way it responds to a child’s failure. I think that
mistakes during learning exercises should not be dis-
paraged, but instead treated as normal, even neces-
sary. When a kid knows what to do but willfully
refuses, a rebuke may be in order, but when he or she
has difficulty mastering a task to begin with, remorse
is as inappropriate as censure. A crisp, unreproving
signal would be preferable to the programs’ mechan-
ical lamentations.

None of these drawbacks is critical, and on
balance Rhymes and Riddles is a very well done
product: educational and entertaining, easy enough
for a child to use alone, and diverse enough to long
retain its value. My biggest problem with the package
is that my son does not read well enough yet to really
enjoy it. However, he is still slightly younger than the
suggested age range, so | have no one to blame but my
over-eager self. Fortunately, educational software is
like hand-me-down clothes; if it is too big now, it will
fit fine next year. O
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64K Ram + Cable Kit/400/800 . . ... 160100 | W/ AK BUtfer. it e i 139.00
Bl HAMIKITR e s R L 94.00 sgg
;g/KS.ZRExpander ................. 64.95 | PRINTERS g
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Koala Touch Tablet. ............. 8995 1 GEMINIETOX: i S CALL E‘f
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FREE* SOFTWARE AND ACCESSORIES
SEE STOCKING STUFFING AD ON PAGE 119 FOR COUPON PROGRAM

ATARI

Conversational Languages - T . . .

Programming 2 & 3 -
Music Composer - C
My First Alphabet - D
Touch Typing - T

Home Filing Manager - D

Mailing List - T
Asteroids - C

Caverns of Mars - D
Computer Chess - C

Missile Command - C

Super Breakout - C
Star Raiders - C
Assembly Editor - C
Basic - C
Macroassembler - D
Microsoft Basic - D .

Pilot (Home Package) -

T

Invitation to Programming | - T

Speed Reading - T .
Basketball - C
Graph-it - T
Juggles House - D/T
Pilot (Educator) - C

Video Easel - C
Defender-C . ...
Galaxuan C

Donkey Kong - C
Ms. Pac-Man - C
Tennis - C
Eastern Front - C
Donkey Kong Jr. - C
Pengo-C
Logo-C
Robitron - C

Pole Position - C
Microsoft Basic Il - C
Paint - D
Caverns of Mars - C

PARKER BROS.

Q-Bert-Cart . ...
Frogger - Cart
Astro Chase - Cart .
Popeye - Cart
Tutankhamen - Cart

=) COMPUTABILITY
4 P.O. Box 17882

7 Milwaukee, WI 53217 ajother foreign software, please add 15% shipping, minimum $7.00 (U

14 days to clear) to COMPUTABILITY. Include $2.00 shipping on all software orders. Include 3% shipping on all
hardware orders, minimum $2.50. Mastercard and Visa please include card number and expiration date. WI
residents please add 5% sales tax. Canadian, APO & FPO software orders include 5% shipping minimum $5.00.

SEGA
43.95 SUPER SPECIALS Buck Rogers-Cart. . .« v o0 v v
21.95 Star Trek-Cart « e e e 0600000
32.95 TacScan-Cart . c e cecoeeewen
26.95 ANY SYNAPSE ARCADE TITLE CongoBongo-Cart . ........
B $PAIQDFE [T S DISK/TAPE
: EPYX
;ggg $29-95 ................... CARTRIDGE Sateway To Apshai -
2855 PRICES EFFECTIVE NOW THROUGH DECEMBER 31, 1983 e se e
§ n 37 gyn(gynm Swat Rescue-Cart. . .. ......
gggg ‘Q*c_{ﬂx,”y‘zn ‘g%%%%%@%%% Silicon Warrior - Cart
329 THORN SIRIUS Fun WithMusic-Cart . . . .....
4495 War Games-Cart .......... 81,95, Bandite= D) sl te s eyixty e, i A e S R
ragonriders of Pern - D/C
39.95 Hockey-Cart....c.covvvennn 31.95 Way Outi=D sues sivvisisies siiorsss 31.95 T .
emple Of Apshai-D/C.......
6595 Soccer-Cart . .ccooveennn 31.95 Repton = D: v e s oo v oo & siaters 31.95 | lifire Warrior - D/C
6595 ORCAfttack-Cart «.ooooononn 31.95 TWEIPS =Dt Sep o keiteutds s intos = Te Al R T S e TR
58.95 Submarine Commander - Cart . . . 3495 Blade of Blackpoole-D . . .. ... 31.95
1895  Jumbo Jet Pilot-Cart « . . ... .. 3495  Type AHack-D..vevvennnn. 3195 INFOCOM
5595 RiverRescueCart . ......... 31.95 BearRUN=D 5 o v eie o's e o biais o 2795 Deadline-D ...coceeecces
26.95 CriticalMass -D ¢ ¢ ¢ oo 00 0o e 3195 Witness-D .. .cvviinenns
15.95 SPINNAKER Wavy Naw/=B o s alieiie o Visislia o8 27.95" » Zorlc I IESD o essistoker sushehions
22.95 Starcrossi=Di. e oo sisio on e
5 Goamiolie<Gart s s+ snrs.ss 2795 CBS Plangiall D+ oooos
26,05 N e Dl 27.95 SolariFoxi-Gart-tr. L o3 s fess 31.95 Suspended-D ............
32.95 Alphabet Zoo-Cart + «v . ov... 27.95 Blue/Print=Cart &Esid geiors it 31.95
3295 Eraction Fever-Cart o v v v v ... . 27.95 Wings-Cart . .........en 3195  MISCELLANEOUS
3295 KidsonKeys-Cart . ... ..... 27.95 Omega Race- Cart .. ....... 3195  SpelUnKer-Dev v v evnennns
32.95 DeltaMUSic=Cartas s it e CALL DominoMan-Cart . ........ 31.95 Ken Uston's Blackjack-D . . . . . .
3795  pejta Drawing-Cart . . .« .. ... CALL Satan's Hollow - Cart . ....... 8195 Botailrae ~D v 3 o ate sort s
23.95 Story Machine - Disk . + « + « v .+ . . 27.95 Madden's Football - Cart ... ... 3195 Cryptoctibel.Disre. sttt as
7495 phymes & Riddles-D . . v ... .. 2395  K-Razy Shoot-Out-Cart ...... 2995  Spellicopter-Dv oo v vnn.
37.95 Amazing Things =D « « v« v o .. 31.95 K-Razy Antiks-Cart . . . . .. ... 2995  CreatureCreator-D . ... .. ...
39.95 Hey Diddle Diddle -D .+« .+ ... . 23.95 K-Star Patrol -Carte « ¢ oo s oo s 2995  Ppinball Construction-D . + .« . . ..
35.95 Snooper Troops 10r2-D . . ... 34.95 K-Razy Kritters-Cart . .. ..... 2995  Night Mission-D/T v v v vvuw ..
32.95 A Letter Perfect='Diiiis st st st oretstions
39.85 ADVENTURE FIRST STAR Juice = DA fe S afioie o s rals Lot s
AstroChase-D/T ¢ e e o oo o 2395  (Gastle-Wolfenstein - D
INTERNATIONAL Bristles - D/T 5305 iy Bt U SR
7 LR T UL SR leTe eeeielierley ph el el e 4 Monkey Wrench Il - Cart . ... ..
Preppie -D/T ¢ coeeeossees 28.95 FlipIFlop/= DT " s e o1 s totsl o)ieissisi e 2395 PMANMAtOr-D . v oo v o v v
; S.A.G.A. Adventures-D . .. ... 12132 RentWars -D/T ¢ ¢« oo eooeos 281001 AT Ty . S e B
65.95 SeaDragon-D/T « v v vvvuenn 7
3395  Stratos el 27.95 DATASOFT gﬁ;bgﬁf;o-‘?” e
30,055 M BUJOMT DT Gsrne s iereletatous st s 23.95 POOYAD = D/ Fene 2y 4 isselomsshas 23195 e S el s s T L
Prepplelll=D/C%L it i 27.95 Moon Shuttle -D/T .+ v v v v v aw PRICTI S e R ST S
Stone of Sisyphus -D v v v v vt 31.95 Sands of EGypt-D « oo vu v 23.95  giar | eague Baseball om.lll
3495 Eliminator - D/T + v vvvvnen s 20.95 TextWizard =D «cis o v it 87,950 pe s S
33332 Rally Speedway - Cart . .. .. ... 37.95 Spel|lWizard:=[D'y s i s e STV R s s e S I Ny
- Ultra Disassembler-D . . .+« « . . 39.95 Basic Compiler-D e v v v v vt 59.95 v SR s FE s
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GETAWAY

by Mark Reid

ATARI PROGRAM EXCHANGE
P.O. Box 3705

Santa Clara, CA 95055

32K Cassette/Disk $29.95

by Kyle Peacock

Most games nowadays are your basic shoot-em-
up. No matter how you cut it, by the time the screen
reads GAME OVER, someone has “bought the
farm.” Destroying wave upon wave of aliens may
sound sadistic, but it’s the law of the universe.

Mark Reid has managed to bring that sadistic edge
planetside. The object of Getaway is to drive your
gangster-mobile through the busy streets of a large
city, picking up various items with different cash
values. The game begins with your gangster-mobile
parked at your hideout. Here you are protected
against the police. Once you depart the safety of your
refuge, you must contend with various police cars,
stop signs (which constantly relieve you of any on-
hand cash), and road blocks (which cause leaks in

COMBAT LEADER

by David Hille

SSli/Rapidfire

883 Stierlin Rd., Bldg. A-200
Mountain View, CA 94043
48K Disk/Cassette $39.95

by Pat Kelley

“Attention all units. This is a message from
Battalion HQ. At 04:00 hours, all units will proceed
to a previously designated area and engage enemy
forces. This movement is vital to the survival of our
forces in Western Europe, and the survival of the
free world. Good luck, and Godspeed.”

Although the beginning of this review may sound
like very serious stuff, I think it is in keeping with the
tone of the new SSI strategic/action game Combat
Leader. This game is quite innovative in many re-
spects, and is refreshingly different than the other
“tactical simulations’ I have seen for the ATARI
Computer. In Combat Leader, you are in command
of a full-combat unit comprised of tanks, armored
troop carriers, support vehicles, and anti-tank
troops. You can choose the speed and mode of play
that best suits you. You and your men can take the
offensive, pushing forward into enemy territory ona

your gas tank ). And if this isn’t enough to make you
turn yourself in, you must constantly be wary of the
amount of gas in your tank. Should you run dry
during a high speed chase you’ll receive a long and
rather embarrassing trip up the river.

The stash.

Getaway may sound like it’s oriented towards the
long arm of the law, but it does include several thief-
oriented goodies. Large dollar bills, diamonds,
crosses, hearts, goblets, rings and magic wands lie in
the middle of the roadway. Driving over these items
allows your on-hand cash to accumulate. At first, the
police aren’t very interested in your illegal activities.
But as your cash increases you’ll soon find yourself
being pursued by several cruisers and paddy wagons.
Should you be caught before reaching your hideout,
you lose all your cash and are carted off to jail. Since
you only start with three gangster-mobiles it’s not a
good idea to get caught.

Probably the best item in Getaway is a roaming
armored truck. You can bet this little white vehicle is
stuffed to the brim with money. However, pulling off
this heist puts your picture on the front page of the
paper and in hot water with the cops. The chase that
ensues reminds me of a multi-screen Pacman
(without those life-saving power pellets).

Combat Leader

search-and-destroy mission. You collect points for
the number of enemy units you eliminate. Or, if you
like, you can command a troop of fast-reconnaisance
vehicles to probe enemy lines or gather intelligence
for your unit. The game also offers another interest-
ing feature: the ability to construct your own battle-
field. With this, you can specify to the letter the
strengths/ weaknesses of your opponents.

If you feel like taking the upper hand, you can
instruct the computer to give your enemy only a
token force of armor, infantry or firepower, thus
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Getaway

Darkness falls over the city.

An interesting feature of Getaway is the ever-
increasing level of difficulty. As day turns to night
the police get much craftier. Most criminals would
appreciate the darkening skies, but your gangster-
mobile isn’t equipped with headlights so the road
becomes increasingly more difficult to see. The
police usually nab you while speeding around

stacking the deck in your favor. Or, if you prefer the
General McAuliffe method of combat you can
defend your territory against numerically superior
aggressors, and garner points by keeping your casual-
ties at a minimum. Another interesting feature is a
chart provided with the game, giving you all the
specifications on current and historical tanks. This is
great if you wish to construct a game that pits current
day Abrams M-1s against Hitler’s Panzers.

The game’s graphics and playability are quite
good, enhanced by detailed sound effects. When
your tanks move out, you can hear the rumble of the
engines, along with the whistle of incoming mortar
fire and the crack of small-arms when in combat.
You control the movement of your forces by cursor
— simply place the cursor over the area on which you
wish your forces to go and issue the command “GO
CURSOR.” Your forces will behave splendidly, and
move out at a brisk pace across the full-scrolling
terrain map. But, if you feel the progress they are
making is not fast enough, simply issue the command
“HURRY.” This will speed up the assault, but cut
down their ability to deliver suppressing fire. I
promise you this — the frustration you will feel as
you watch one of your advances become bogged
down will give you a level of involvement not found
in your average comuter game. Watching your units
become cannon fodder for your adversary must
simulate the frustration that military commanders

corners, and they have a nasty habit of knowing the
city inside out.

The city itself consists of thirty-five different
screens. Your gangster-mobile is always positioned
in the screen’s center while the city smooth scrolls
about in Eastern Front type fashion. Mark must
have spent an incredible amount of time just redefin-
ing his character set. The city includes a warehouse
district, high school, golf course, airport, even an
attractive blue river. (Now we know Mark’s city
wasn’t fashioned after New York.) And of course
he couldn’t forget the usual complement of trees,
grass and houses.

Getaway is a great game. It utilizes many of the
ATARI graphic and sound capabilities. As men-
tioned earlier, it is a bit on the sadistic side. It

brainwashes you into thinking it’s okay to break the
law. But in the end, you’ll get caught, put on ice, and
come to the bone-chilling realization that crime
doesn’t pay. O

throughout history have felt on the battlefield. This
is one game that you will find hard to walk away from
without first dealing your computer-controlled
adversary at least a minor drubbing. If you are a
budding Patton, Rommel or Giap at heart, then SSI’s

Combat Leader may be the one for you. Move out!
]
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THE GREATEST
ATARI GAME
OF ALL TIME.

Object: Capture more programs than
from any other source.
Score: The best prices for programs win.

ctually, every member of
ACompuC/ub is a winner, because
no one pays lower prices for
Atari® programs than our members.
And no other source offers as many
programs, with a descriptive catalog cov-
erirg every piece of software we offer!
ompuClub has hundreds of Atari®
programs: games, education and busi-
ness. It's an astonishing selection, but just
as incredible are our prices and our
catalog.

Prices always at least
25% below retail

Fact is, usually our prices on selected
programs are even lower than that. And
we're always running sales with savings of
at least 50% from the list price on some
of your favorite programs.

And there are several ways to pay:
MasterCard, Visa, or the ever popular
check or money order.

Annotated catalog,
updated every 45 days

We don't like to knock the competi-
tion, even by implication, but there are
definite advantages to a CompuClub
membership. One of the best of them is
our catalog, which not only offers an
unbelievable number of programs, but
includes a description of each and every

one of them.

In fact, the catalog is so big and filled
with so much information that we printa
separate price list. And we keep adding
so many programs that we have to
update the catalog nine times a year dur-
ing the course of your membership.

Think of it! No more wondering what's
behind the fancy label, no more shootin
in the dark or depending on the word og
a clerk who may not be familiar with the
program you're interested in.

Exclusivity for Atari® owners

We're not trying to be all things to all
people. We are definitely the best thing
since the floppy disk for Atari® owners,
and only Atari® owners. CompuClub is
very exclusive.

Our catalog is thick with hundreds of
Atari® programs, and only Atari® pro-
grams. No more fumbling your way
through thickets of strange symbols and
codes for the different computers every-
body else’s catalogs try to cover.

The rules

The rules are simple. To play the
CompuClub “game,” you've got to be a

member. Anyone can join, as long as they
fork over a mere five bucks, and agree to
buy three programs during the year of
membership. Order and buy your pro-
grams at any time during the year, but
we're sure with our selection and prices
that you'll want to get going right away.

Five dollars buys you a one-year mem-
bership, exclusive Atari® program offer-
ings, a fully annotated catalog with 9
updates during the year, a current price
list (and any necessary updates), a sub-
scription to our newsletter, and dis-
counted prices at all times, including
announcements of our periodic sales,
which feature savings of 50% off and
more.

You can join by filling out the coupon
below, or get an instant membership by
calling our toll-free number and giving us
your MasterCard or Visa identifying num-
ber. We'll forward your registration and
sales order materials, your catalog and
price list, so you can begin ordering right
away.

That's all there is to it.

If you think you play a good game,
you've got to join CompuClub. It's easy to
play, and it saves you money.

We think it's the best Atari® game
going, because with us, everybody wins.

CompuClub

Where Atari owners belong.

CompuClub, PO Box 652, Natick MA 01760

l YES I want to play the greatest Atari® game of all. Please enroll me in CompuClub for one year, and rush my
? registration material, catalog and price list to me. | agree to buy any three programs during the
r of membership. | have enclosed my payment of $5, or authorization to bill my charge card account.

course of my ye

Please make your check payable to CompuClub
Payment enclosed (J check  [J money order.

Billmy (0 MasterCard [ Visa D #

Expires

Signature

Name

Address

City

Computer Model

State

N
°

Disk 0 Tape O

If youare not satisfied in any way with the conditions of your membership, you may cancel before
ordering any programs from CompuClub. Your membership fee of $5 will be cheerfully refunded.

To join by phone, call toll-free.

ready when you call. In Massachusetts, call

1-617-879-5232. We will forward your
L - membership materials after confirming

authorization for your charge.

Please have your MasterCard or Visa card



is a utility program for the basic pro-
grammer! The package contains:
the PMI RENUMBER utility, the PMI
BASIC CRUNCHER — program com-
pacter, BASICDOS — gives you the
most commonly used DOS functions
from BASIC, PMI AUTORUN system
— allows you to create your own
AUTORUN.SYS file using up to a 50
character BASIC statement, the PMI
RPM TEST — disk drive speed utility,
the PMI PROGRAM SELECTOR — al-
lows you to run any BASIC program
by selecting a number off the menu,
and the PMI PROGRAM ANALYZER
— will list all variables in your pro-
gram, how much RAM it occupies
and line numbers that the variables
first appear in. Requires 32K RAM,
BASIC cartridge and at least one

“\\

WORDPOWER, by Barbara Wolter-
beek, is a powerful vocabulary
building program. WORDPOWER
provides an easy, systematic method
for improving your English vocabu-
lary skills, With 32 sets of 25 words
each broken down into categories of
‘Root Words,’ ‘Synonyms’ and
‘Antonyms,” WORDPOWER makes
expanding your vocabulary fun! De-
signed for high school students in
preparation for college entrance ex-
aminations. But you may find this
program a challenge no matter what
your educational background. Re-
quires 32K RAM and one disk drive.
$27.95

$26.95

Want to know if this is your day or
not? Or when your day will be? Your
biorhythms can tell you and BIO-
GRAPH can show you. BIOGRAPH
will give you a colorful graphic chart
of your biorhythms for any month
you choose in any year. BIOGRAPH
will also point out critical days (ones
you should stay in bed on). A simple
to use, educational and enjoyable
program. Requires 32K RAM, BASIC
cartridge and one disk drive.

$24.95

if you have written a program that
is technically sophisticated and also
suser-friendly”, PMi would be in-

terested in publishing your work. For

information on how to submit your
material write to: PMI, P.O. Box 2895,
Winter Park, FL 32790-2895, Or phone

(305) 644-3822.

BRINGING COMPUTERS DOWN TO EARTH.

is a state of the art variable manip-
ulator with extremely powerful
programming abilities. You can
manipulate variable names virtually
any way you wish. Options include
automatic generation of one or two
character names, or all character one
name (Atascii character). You can
even rename all variables in your
program automatically to two char-
acter names and retain string and di-
mension integrity. Designed for the
novice or the advanced programmer.
VARICOMMANDER is ergonomically
designed with extensive error pro-
tection. Requires 32K RAM, BASIC
cartridge and one or more disk
drives.

$29.95

List the unlistable! RESTORE by
Wiliiam Fietcher will aliow you to
make a LISTABLE, EXECUTABLE copy
of any BASIC program. RESTORE is
extremely user-friendly and the sim-
plicity of operation is astounding.
RESTORE is a compiled program and
executes at machine language
speed. Utilizing the graphics and
sound capability of the Atari, RE-
STORE is not only an indispensible
programmer’s tool, but is fun to use.
if you have two disk drives RESTORE
will automatically seek out relocated
directories and give you the option
to either restore all BASIC programs
on the disk or make a copy of the
disk putting the directory in its nor-
mal location. Requires 48K RAM and
one or more disk drive.

$27.95

All PMI programs are available at

0 Lee Road, Suite 210, W

the best software stores throughout the world. or order direct from PMI:

e

THOROUGHBRED INFORMATION
PROCESSING SYSTEM, by Samuel
Corkin and Richard Lamb, is the
most comprehensive, accurate and
user-friendly performance projection
program ever written for use on a mi-
cro computer. NO program available
will give you more reliable results on
thoroughbred horse racing than
T.I.P.S. Everything the handicapper
needs to understand and implement
the program is included in a most
readable 46 page instructions man-
ual. T.I.P.S. is without a doubt the
most thorough program of its type. If
you want a winner T.I.P.S. is your
best bet! Requires 48K RAM and one
disk drive.

$45.95

Have you ever wondered what your
computer would have to say about
that party you had iast weekend? Or
the shape the world is in today? Weli
now you can find out. COM-CON has
arrived! COM-CON by William Austin
is an unique, exciting and entertain-
ing program for everyone. Your com-
puter can answer your questions on
virtually any topic. While carrying on
a discussion with COM-CON you will
notice that your computer actually
has a “personality” of its own. And
like any human being the answers
will sometimes be'as vague and neb-
ulous as a political candidate. And at
other times quite philosophical. If
you're 4 to 104 COM-CON is for you.
COM-CON is available for the Votrax
Type ’'n Talk, $31.95, the Alien Group
Voice Box $31.95, SAM $31.95, and in
a text only version $26.95. Requires
48K RAM, BASIC cartridge, one disk
drive and optional voice synthesizer.

VAF“COMMANbER and PROGRAMMIN’
STUFF - only $45.95.

, FL 32790-2895

) 5 RESTORE
] PROGRAMMIN’ STUFF (1 TI.PS. [ BIOGRAPH [ VARICOMMANDER [
[J COM-CON [ VARICOMMANDER and PROGRAMMIN’ STUFF PACKAGE [] WORDPOWER

Total $

[] CHECK (allow 3 weeks for personal checks to clear)
[ C.0.D. (add an additional $2.00 for C.0.D. orders)

, plus $3.00 postage & handling (Florida residents add 5% sales tax)
[0 MONEY ORDER




We just made
owning an Atari computer
a lot more logical.

RanaSystems #CO
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Introducing the Rana 1000 disk drive. It's a whole new game for Atari computers.

This two digit LED readout
displays a code that tells you
everything you need to know.

This beeping button tells you
your write protect feature is
keeping your information safe.

When Rana Systems introduced the Elite
Series of Apple® compatible disk drives, we didn't

know what a tremendous impact they would make.

It turned out to be a line so outstanding in perfor-
mance, styling, capacity, and price, that it instan-
taneously made us a major force in the market.
Well, needless to say, the response was so great
that we were forced to create the same highly ad-
vanced disk drive for Atari® A disk drive that when
coupled with Atari's computer, could perform
everything from accounting, financial planning,
and stock charting, to word processing, business
management, and letting you write your own pro-
grams. Plus, we made it simple enough for a child
to use, for learning anything from the alphabet to
a foreign language.

Working with a diskette
versus playing with a cassette.
Let's face it. The only reason Atari made a
cassette option to their computer was to make it

affordable. But now you don't have to settle for less.

Because now you can get a diskette for your Atari
computer which outperforms their cassette and
costs 3 less than their disk drive. With Atari's cas-
sette you only get half the functions of a com-
puter compared to what our floppy disk can give
you. Their cassette is not only limited in the soft-
ware available, but it also takes 20 times longer to
get the information you need. And Rana’s disk

RanaSystems

|

This button beeps when you
touch it, and the LED readout
tells you what track you're on.

The remaining buttons beep
when touched, and provide
readouts on density storage,
error status, and drive number.

drive offers twice the storage capacity of either
their cassette or disk drive.

Why even stylewise our new low profile design
not only looks 100 times more spectacular, but it
occupies 3 times less space. And our new Rana
1000 also gives you a piece of its mind every time
you use it, because our disk drive gives you informa-
tion as well as takes it. And we think that says a lot.

The disk drive
that has all the answers.

Rana offers you a myriad of features Atari
couldn't even conceive of. Like five electronic func-
tions on the front panel that actually beep and give
you a LED readout when touched. Our disk drive
tells you what track you're on, and what density
and how much information you're storing. It lets
you switch from a single density of 90,000 letters to
a double density of 180,000 letters, on a single
diskette. And, we have a write protect feature which
protects your diskette from being erased. In fact,
no other disk drive can offer you that.

As you can see, it was easy to build a disk
drive superior to Atari's. Because for every reason
you buy a disk drive, Rana has superior technology.

The Rana 1000 disk drive. It brings your Atari
computer to a higher level of sophistication for a
price one third lower than Atari’'s. So your choice
shouldn’t even be a matter of logic.

Just common sense.

Always a step ahead.

21300 Superior Street, Chatsworth, CA 91311 213-709-5484. For dealer information call
toll free: 1-800-421-2207. In California only call: 1-800-262-1221. Source Number: TCT-654

®Apple is a registered trademark of Apple Computer, Inc. ®Atari is a registered trademark of Atari, Inc., a Warner Communications Company. See us at the West Coast Computer Show. Circle 44



BOOKS for ATARI 400/600XL/800XL
1200XL

ATARI BASIC — Learning by Using

An excellent book for the beginner.
Many short programs and learning exer-
cises. All important features of the
ATARI computers are described (screen
drawings, special sounds, keys, paddles,
joysticks, specialized screen routines,
graphics, sound applications, peeks, pokes,
and special stuff),

Order-No. 164 $7.95

Games for the ATARI Computer
This book describes advanced program-
ming techniques like player-missile-

Contains many ready to run programs in
BASIC and one called GUNFIGHT in
machine language,

Order-No. 162 $7.95

How to program your ATARI in 6502
Machine Language

Introduction to machine language for the
BASIC programmer.

Order-No. 169 $9.95

FORTH on the ATARI — Learning by
Using

Introduction, programs, applications,
learning exercises.
Order-No. 170 $7.95

All programs from book No. 170 on disk.
Order-No. 7319 $22.00 only!

A Look into the Future—ASTROLOGY
on your ATARI 800, How to calculate
your own horoscope. Including listing of
the program.

Order-No. 171 $9.95

HACKERBOOK for your Atari computer
Tipsttricks—Very important subroutines
in 6602 machine language. How to make
bootable cassettes, disks, and EPROMs.
Complete construction article and soft-
ware on how to build an EPROM burner.
Order-No. 172

SMALL BUSINESS SOFTWARE FOR
ALL ATARI COMPUTERS

SUPERMAIL (500 addresses on 1 disk)
Completely written in FORTH. Comes on
autoboot disk. No cartridge, no DOS, no
FORTH language required.

Order-No. 7312 $49.00

SUPERINVENTORY (1000 items p.disk)
Completely written in FORTH. Same as
above. (Disk only)

Order-No. 7320 $49.00

BUSIPACK-1 (written in FORTH), Com-
plete order entry, inventory, mailing and
invoicing. (Disk only).

Order-No. 7313 $98.00
Microcomputer Hardware Handbook
Order-No. 29 81

graphics and use of the hardware-registers.

>

ATCASH
Convert your ATARI 800 into a powerful
cash register. (Disk only),

Order-No. 7303 $49.95
Invoicing program in BASIC

Order-No. 7201 (c) £29.95
Order-No. 7200 (D) $39.95
Mailing List in BASIC

Order-No. 7212 (C) $19.95
Order-No, 7213 (D) $24.95
Inventory control in BASIC

Order-No. 7214 (c) $19.95
Order-No. 7215 (D) $24.95

SOFTWARE IN MACHINE LANGUAGE
FOR ATARI

ATMONA-1

Machine language monitor.
Order-No, 7022 (c) $£19.95
ATMONA-2

This is a tracer (debugger) that lets you
explore the ATARI RAM/ROM area,
You can stop at previously selected
address, opcode, or operand. Also very
valuable in understanding the micropro-
cessor. At each stop, all registers ot the
CPU may be changed.Includes Atmona-1,

Order-No, 7049 cassette $49.95
Order-No. 7050 disk $54.00
ATMAS

Macro-Assembler for ATARI-800/48K.
One of the most powerful editor

assemblers on the market, Versatile editor
with scrolling. Up to 17k of source-code.
Very fast, translates 5k source-code in
about 5 seconds. Source code can be
saved on disk or cassette (Incl.Atmona-1),
Order-No. 7099 disk $£89.00
Order-No, 7999  cartridge  $129.00
ATMS APPLICATION DISK

All programs and machine language sub-
routines from Book No.169 on disk,
Order-No. 7311 $20.00
ATAS

Same as ATMAS but without macro-
capability, (32K and 48K RAM)

Order-No. 7098 $49.95
ATEXT-1

This wordprocessor is an excellent buy
for your money. It features screen oriented
editing, scrolling, string search (even
nested), left and right margin justification,
Over 30 commands. Text can be saved on
disk or cassette.

Order-No. 7210 cassette $29.95
Order-No. 7216 disk $34.95
Order-No. 7217 cartridge $69.00

Elcomp Publishing, Inc,

53 Redrock Lane,

TARI is a reg. trademark of ATARI Inc., VIC-20 + Commodare-64 are trademarks of Ci d B

FORTH for the ATARI

FORTH from ELCOMP PUBLISHING,Inc,
is an extended Fig-Forth-version, Editor
and 1/0 package included. Utility package
includes decompiler, sector copy, Hex-
dump (ASCII), ATARI filehandling, total
graphic and sound, joystick program and
player missile. Extremely powerful!
Order-No.7055(D) reg.899.00sale £39.95
Floating point package with trigonometric
functions (0 — 900),

Order-No. 7230 $29.95

Learn FORTH

A subset of Fig-Forth for the beginner.
On disk (32k RAM) or cass. (16k RAM).
Order-No.7053 reg. 79.00  sale $19.95

HARDWARE-ADD-ONs for ATARI

PRINTER INTERFACE
This construction article comes with
printed circuit board and software. You
can use the EPSON printer without the
ATARI printer interface. (Works with
gameport 3 and 4).
Order-No. 7211 $19.95
300 Baud serial interface (RS232+5V)
Software with connector and construc-
tion article,

$19.95

disk

Order-No. 7291
EPROM BURNER for ATARI 400/800
KIT, Printed circuit board incl, software
and extensive construction article,
Order-No. 7292
EPROM BOARD (CARTRIDGE)
Holds two 4k EPROMs (2532). EPROMs
not included.,

$29.95

$49.00

Order-No. 7043
EPROM BOARD KIT
Same as above but bare board only with
description,

Order-No. 7224 $14.95
Astrology and Biorhythm for ATARI
Order-Nol 7223 D/C $29.95
Birth control with the Atari(Knaus Ogino)
Order-No. 7222  disk only!  $29.95
The APPLE in your Hand, BRAND NEW!
Book includes introduction to 6502
Machine Language and FORTH. BASIC
programs never published before!
Order-No, 178 (200 pages) $12.95
CP/M —MBASIC and the OSBORNE
computer

Business Applications, compl. listings of
mailing list, datablock, inventory, in-
voicing and more.

Order-No. 177 $9.95

PAYMENT: Check, money order, VISA, MASTER

SUPERSOFTWARE f.the Commodore-64
BLIZTEXT! — The best wordprocessor
for the C-64 in the whole universe, In-
cludes terminal software for electronic
mail.

Order-No, 4965 (62 pages manual)$89.00

MACROFIRE - Editor/Assembler for
the C-64

The best macroassembler you can buy!
Order-No, 4963 $89.00

SUPERBOOKS for your C-64

The Great Book of Games, Vol, |

64 programs for the Commodore-64,
Order-No. 182 9.
Programs from this book on disk $19.95
MORE ON THE SIXTYFOUR

Tips, tricks, hints, very important sub-
routines,

Order-No. 182 $9.95
Programs from this book on disk $19.95
How to program in 6502 Machine
Language on your C-64

Order-No. 184 $12.95
Commodore-64 Tune-up, Vol. | =
How to expand your C-64,

Order-No. 185 $12.95

Small Business Programs for the C-64
Order-No. 186 $12.95

HARDWARE ADD-ONs for your C-64
Parallel printer interface, KIT

Order-No. 4990 $19.95
Universal Experimenter Board
Order-No, 4970 $9.95

Expansion Board (holds 4 exp. boards)
Order-No. 4992 $29.95

BOOKS, SOFTWARE, ADD-ONs for
VIC-20, APPLE II, OSBORNE, TIMEX
+ 0S| computers

Tricks for VICs (Book)

Order-No. 176 $9.95
Universal Experim.board for the VIC-20
(Save money with this great board). This
board plugs right into the expansion slot
of the VIC-20,

Order-No. 4844 reg. $819.95 sale $9.95

Programming in BASIC and machine
language on the ZX-81 (82) TIMEX1000

Order-No. 174 (book) $9.95

The Custom APPLE + Other Mysteries
A complete guide to customizing the
APPLE software and hardware.

24.95

Order-No. 680
We also stock the boards which are used

in the book No. 680 (bareboards).

CARD, Eurocheck, ACCESS, Interbank
Prepaid orders add $3.50 for shipping (USA)
$5.00 handling for C.0.D.

All orders outside USA: add 15% shipping, California

residents add 6.5 % sales tax.

Pomona CA 91766,

Phone: (714) 623-8314,

APPLE is a reg. trademark of APPLE Computer, Inc., CP/M is a reg. tradem. of Digital Research

Telex: 29 81 91
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HEXPAD

16K Cassette or Disk

by Randal C. Gibson

Hexpad is a subroutine that will allow you to easily
add DATA statements to your BASIC programs. 1
decided to submit this article after using Hexpad to
quickly and accurately enter the DATA statements
for the program Livewire!, published in the 12th
issue of A.N.A.L.O.G. Computing. In my mind,
Livewire! is certainly the best public-domain game
ever published for ATARI computers.

But there are probably some of you out there who
have not yet keyed in some of Tom Hudson’s other
games, such as Fill’er Up! from A.N.A.L.O.G.
Computing #10, or this issues’ Retrofire, because
of the large number of hexadecimal DATA
statements in those programs. [ hope a lot of you will
use this routine to turn your ATARI computer’s
keyboard into a hex/numeric keypad to facilitate
easy entry of BASIC DATA statements. This method
of data entry should also help you to be more
accurate. After keying in all 100 of the DATA
statements in Livewire! and then running the
D:CHECK2 error correction program, I discovered
that I had mis-keyed only five single characters.

Using the routine.

After keying in the Hexpad routine, LIST it to
cassette or disk with' a LIST*“C: ‘or a
LIST*D:HEXPAD.LST (or use any filespec you
want). The line numbers of the routine start at
3100, so that it may be merged into an already
existing program. This means that you do not have to
key in the DATA statements of the main program
first.

For example, if you are keying in a program that
has program lines from 1-990, DATA statements
from 1000-1990, and more program lines from
2000-0n, then you can first key in the program lines
from 1-990. You would then merge in the HEXPAD
subroutine with an ENTER‘C: or an
ENTER “D:HEXPAD.LST. To start entering the

DATA statements you would then type in “GOTO
31000”. The subroutine will then prompt you to
enter the starting line number and the increment of
the DATA statements. If the line numbers of the
DATA statements are 1000, 1010, 1020, 1030, and
so on, then you would enter “1000,10” and press
RETURN.

At this point the text “1000 DATA” will be
displayed on the screen and the cursor will be
flashing one space after the DATA keyword, waiting
for you to enter the data. Also, the keyboard will
have been forced into lowercase mode. In this mode
the hex/numeric keypad is active; if you manually
switch into uppercase or use the SHIFT keys then the
keypad is disabled and all of the letters may be
entered on the screen.

As you enter your data, the subroutine checks
each key that you press and then outputs a character
to the screen. Pressing the space bar, the m key
(lowercase M), or of course the O key will cause a0 to
be printed on the screen. Likewise, the j,k, and 1 keys
are converted to 1, 2, and 3, the uio keys to 456, and
the bn-gh-ty keys are converted to the uppercase AB-
CD-EF characters. Pressing any other keys will
output the normal characters or control functions.

Hexpad contains a machine language subroutine
that does all of the key-code conversions, so that if
you hold down any key (such as a cursor control
key) it will auto-repeat just as quickly as normal.

I used the lowercase mode in the conversions so
that all uppercase alphabetic characters may be
entered. But the space bar will produce a O character
in either upper or lowercase modes, so you will have
to generate a space character by using the CTRL-
cursor right function if you are at the end of the line.
You can also use the CTRL-INSERT function to
insert spaces into the middle of the line.



ATARI SINGS YOUR

THE Original VOICE BOX Speech Synthesizer by tie ALEN GROUP lias receivad rave reviews

MICRO COMPUTING- “The VOICE BCX iniect: an endeariig pe

FAVORITE SONGS

!

rsonality to vour computees The¥poss:ilities are enormous

COMPUTE--“The VOICF BOX offers mare human-tive tones nnd does not biank aui 11e s¢eer

CREATIVE COMPUTING~"Engish tex' and pmonet ¢ mode micy be
treely infermixed rather than requiting separate mades as is the case
withour excention with evar: other speech systern. A mode caileg
talking tace displavs o aumated faue with irnmiessve lip syre
arimation 4
ANTIC--"“There is a grea’ patential tor teaching chiid ento spel and
an odded dimension to aames averall. | kelieve: the JOICE BOX s
wel! warth the price tag .’

ANALOG- "For ATAR! nwnars who want (2 add speezh to their

programs the Alien Grurp VOICE BOX i3 probably the best
‘choice

POPULAR SZIEGICE- ‘The speech quality ig exceitent. Besides -4

creating speech the sofiware has « bit of fun with granhics ©

and on the new VOICE BOX i

TIME MAGAZINE-"Machine of the Year” “The VOICE BOX by the
Alien Group enables an ATARI o say aioud anything tvped on it
keyboard in any ianguage. It also sings “Amazing, Gruce” and

“When I'm 64" or anything else that anyone wants to fteach it.

- VOICE BOX i
Speech & Singing Synthesizer

To order by mail send a check or money order to the ALIEN GROUP
for $16%. Then, try the VOICE BOX i for 10 days, and if it isn‘t the finest
value you've ever seen in a computer peripheral, the most challenging and
provocative addition you've ever made to your system, return it in its original
condition for a full refund.

o

THE ALIEN GROUP
27 West 23rd Street
New York. NY 10010

(212) 741-1770

INCORPORATE THE SINGING HUMAN FACE
INTO YOUR PROGRAMS AND GAMES

e

The New VOICE BOX Il for ATARI plugs into the serial port of the ATARI

400/800 with sound coming out of the TV/monitor. 48K DISK is re-

quired. li has all of the features of the original VOICE BOX plus many

exciting new hardware and software features:

* The ability to sing with voice and 3 part music.

¢ A library of 30 famous songs.

* A comprehensive music system that allows the user to easily enter or
modify new, songs !

* Software that can convert the bottom two rows of the ATARI keyboard
into a piano with a range of 3% octaves using the shift and control
keys. i

* Programmable musical sound effects such as tremolo, vibroto, glis-
sando and click track

* A singing human face with lip-sync animation designed by Jerry
White ;

* Atalking or sinaing ALIEN face with software that allows the user to

.change the face and 8 mouth patterns as he sees tit.

* The ability to speak with inflection and feeling

* Can speak in o foreign language with correct foreign spelling as
input

* A talk and spell program by‘Ron Kramer. Users can program any

vocabulary for this spelling game. In fact, this program can even
speak in a foreign language like French, where the user must spell
the correct word in English, or vice versa.

* GREEN GOBLINS-A talking arcade game by John Wilson

* Random Sentence Generator—An amusilig grammar game that
helps teach school children to identify parts of speech and recognize
a variety of sentence structures.

* NUMBER SPEAK-A subroutine by Scott. Matthews that converis up to
a 9 digit number into normal English pronunciation. Ideal for build-
ing your own math games.

* STUD POKER-A talking poker game by Jerry White.

* The screen never blanks out while talking or singing.

* Singing or speaking subroutines can be incorporated into your
programs, requiring as little as 100 bytes of RAM plus 5 bytes for
each word. y %

* Entries into the $5000 talking or singing game contest can be
written using the VOICE BOX Il-send for contest information.

* Price $169.00 includes VOICE BOX Il and all of the above software.

* Inquire about our discounts tor educational institutions.

ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WORLD.

Atari is a registered trademark of Warner Commuriications.
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When you have finished keying in the data, press
the RETURN key. The line will then be entered into
the main program, the screen will be cleared, and the
next DATA line number will be displayed. Each new
line number is calculated by adding the increment
you specified to the previous line number. If the
DATA statements stop following the previous line
number sequence or increment, and you find that
the line number displayed is incorrect, just press the
TAB key and you will be prompted for a new starting
line number and increment.

When all of your DATA statements are entered,
or if you want to stop to enter some more BASIC
statements, then you need to exit the data entry
subroutine by pressing the BREAK key. You can do
this when a DATA line is displayed but you might
still be in lowercase mode. However, when you press
the TAB key to return to the starting line #,
increment prompt, the keyboard is put into the
uppercase mode. So if you just entered the last data
line (1990 in our example) and the prompt “2000
DATA?” is on the screen, you can quickly press TAB
and then BREAK to exit the subroutine in uppercase
mode. At this point you may continue entering
BASIC lines or you can enter more DATA state-
ments by typing in “GOTO 310007, RETURN.

When you have finished entering all of your
DATA statements, you may want to “‘get rid of”’ the
Hexpad subroutine. You can do this by simply
typing in “GOTO 32000”, RETURN. This will
cause every line of the Hexpad subroutine to be
deleted, leaving only your main program lines and

DATA statements.

How Hexpad works.

LINE 31000: The first line sets the margins
turns on the flashing cursor, and clears the
screen. The RESTORE function is used to
make sure that the data that isREAD in the next
line is the data at line 31012 and not any other
data that might be in the main program.

31001: This line stores the machine language
subroutine into Page 6 of memory. The
variables in this subroutine begin with QX, so
they hopefully will not conflict with the
variables in the main program.

31004: The line first closes [OCB #1 just in
case it was previously opened either by this
subroutine or the main program. Poking a 0 into
location 702 forces the keyboard into lowercase
mode. Lastly, the keyboard is opened for input,
one character at a time.

31005: This line clears the screen, prints two
blank lines and prints the current line number
with the keyword DATA. The two blank lines
are required for the “Automatic Screen
Statement Processing” to work correctly. The
ASSP is the method by which the DATA lines

that you key in are entered into the main

program. This will be discussed further at line
310009.

31006: The GET statement in this line will
place the ATASCII value of the next key that
you press into the variable QXD. If you press
the RETURN key (ATASCII value 155) the
subroutine will GOTO line 31009.

31007: If you press the TAB key then the
keyboard will be forced into uppercase mode
and you will be prompted to enter another
starting line number and increment.

31008: The USR on this line will run the
machine language subroutine previously poked
into Page 6. The ML subroutine will return into
the variable QXR the converted keycode as
discussed at line 31013.

31009: This line first prints a CONTinue
keyword to the screen for later processing. The
cursor is positioned at the top of the screen and
the ASSP is turned on by poking 13 into
location 842. When the STOP statement is
executed, the computer begins reading
statements off the screen as if you had keyed
them in yourself. Since we moved the cursor to
the top of the screen, the computer will first
“input” the DATA statment thay you just
keyed in. That line will be added to the main
program. Next, the computer will process the
CONT statement and jump back into Hexpad
where it left off by executing line 31010.

31010: This line first pokes 12 into location
842 to turn off the ASSP. If you BREAK out of
the Hexpad subroutine, you will then be in the
normal processing mode. Then the increment is
added to the last line number. If the new line
number is less than 30000, you will be
prompted to enter another DATA line.

31012: The first line of data is the machine
language code that performs the keycode
conversion.

31013: This second line of data is the
ATASCII values of the 14 keys to be changed
and the ATASCII codes of the new keys that
should be printed to the screen. Any keycodes
that are not among the first 14 numbers in this
list will remain the same. The first number in
this list (32) corresponds to the space bar. If
your DATA statements require spaces in them,
you can change this code to 48 so that the O key
will just be converted to itself. By changing
these numbers you can have any 14 keys
converted to any other 14 characters on the
screen.

32000: These last two lines are really not
part of the subroutine. They are only here to
allow easy deletion of the entire Hexpad utility.
The first line will print all of the line numbers of
the utility to the screen.

PAGE 39



32001: This last line will print three direct-
mode statements to the screen for later
processing. The cursor is positioned at the top
of the screen and the ASSP is turned on. All of
the lines of Hexpad are deleted from the main
program and the three direct-mode statements
will be executed. Poking 12 into location 842
turns off the ASSP. Finally, the screen is cleared
and you will see the READY prompt. [

Listing 1.

31806 CLR :POKE 82,2:POKE 83,39:POKE 7

52,8:7 CHRS (1253 :RESTORE 316127

31861 FOR GXI=1536 TO 1589:READ OXS:P0

KE OHI,QXS:NEHKT OHI

31882 ? CHR5(1253:? :? “ENTER STORTING
LINE 88, INCREMENT :":INPUT GXS,0XI
31883 QHS-INT (OXS) :QXI-INTCOHI) :IF QXS
{1 OR OX5>29999 OR OXI<1 OR OQXI}9999 7T

HEN 31682

ﬁégﬂl CLOSE M1:POKE 762,8:0PEN ##1,4,80,

31885 7 CHRS(125):2 :7 :? QXS:" DATA °

£

31886 GET #1,0XD:IF OQHD=155 THEN 31009
3%23;21F QHD=127 THEN POKE 782,64:G0T0
31808 OXR-USRUI153I6,0XDI :? CHRS COXR);:
0T0 31686

318689 2 ;7 "CONT":POSITION 2,08:POKE 84
Z2,13:5T0P

31818 POKE 842,12:0H5-0QXS+QXI:IF Q®s5(3
8888 THEN 3Iiaes

31011 CLOSE #1:570P

31812 DATA 162,13,104,184,104,221,26,6
2240,10,202,16,248,133,212,169,08,133,2
13,96,189,40,6,76,13,6

31813 DATA 32,189,106,167,188,117,185,
111,98,116,103,104,116,121,48,48,49,50
51,52,53,54,65,66,67,68,69,78

32008 CLOSE f1:7 CHRS5(1253:7 :? :FOR Q
HD=310868 TO 3I1013:7? QXD:NEXT OGXD:? 320
88:? 326801

32804 ? "CLR:POKE842,12:?CHRSC1253*:P0
SITION 2,8:POKE 842,13:S5TOP

CHECKSUM DATA
(See p. 58)

210800 DATA 131,772,656,463,722,424,619
,431,9?8,181,733,603,916,987,864,9412
3z881 pATA 253,253

°
Assembly Language Listing

8iee #= 5680

ai11a LDK #1213

8iza PLG

8138 PLA

8140 PLA

8158 CMPKY CMP OLDKC,H

68160 BEG GOTKY

a178 DEX

aige BPL CMPKY

8198 NEMKY STh 5D4

az2e6 LDA #a

8210 5Th 5DS

8226 RTS

6238 GOTKY LDA NEMWKC,H

8248 JMP NEMWKY

8258 OLDKC .BYTE " mjkluiobnghty™

8268 NEWKC .BYTE "88123456ABCDEFY

8278 .END

®

THE DISKED UTILITY PACKAGE
contains numerqus utility programs
plus a comprehensive users' manual.
With DISKED you can view and edit the
contents of any sector in HEX,

DECIMAL or CHARACTER

(ATASCI or SCREEN CODE).
iate mode files and multi-boot disks,
e Extensive memory reference
ELECTRONIC NOTEBOOK. Simple

v
N You can disassemble programs into
v 6502 mnemonics using virtual
addressing. You can recover deleted
files, save crashed diskettes, map
r used and crashed sectors,
PLUS MUCH MORE!
Each program is listable and
e Search routines (up to 128 bytes long)
Elactronic
to use. Flexible formatting. Comes with
a manual and its own redefined graphics

copy any sector or block of sectors,
49.95
ONLY 3 user adaptable.
characters. Save anything on the screen

move cassette boots up to
disk and vice versa, create immed-
e Disassemble code into source compatible files
e Support non-standard cassette format
If you can jotitdown on paper you
cando it even more efficiently with
to disk from drawings (high res) to mailing lists.
241G Diskette: i ¥ SRS e R $24.95

dtorybook

For young and old. See the
three little pigs unfold before
you in abeautiful scrolling story-
book. Enjoy animation and a
delightful musical narrative
sound track.

16K Cassette ........ $29.95

[ se d
Toorde
check or ™
order t0:

.II-I-I-II-I.IIIIIIIi
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GRIFFIN’S
LAIR

A NEW EDUCATIONAL COLUMN

by Braden E. Griffin, M.D.

Recently, the public has become inundated with
an overwhelming number of computer games, spin-
offs from arcade successes and spinoffs of spinoffs.
The plethora of great games and realization that
another great game is just around the corner,
combined with the continued high cost of software
has made the public much more discriminating.
Always searching for new markets, many software
manufacturers have turned to educational software
to fill this void. These companies are in the business
of product sales, not necessarily to provide
education. In this context, many of these programs
fall far short of the claim to be educational. I am not
so naive as to think that the purest of motives, i.e., to
educate our young, is the driving force behind this
movement. There are always bad products and great
products, but most products are between these
extremes, suited to different tastes and different
budgets. Educational software is no exception. With
this in mind, the editors of A.N.A.L.O.G. have set
aside this space for the discussion and review of
educational materials for the ATARI.

What are my qualifications for writing such a
column? I am a Pediatrician, a teacher, a student, a
computer enthusiast, and a parent. Not unlike most
of you who are interested in this subject. (My
children have always thought the M.D. stood for
“my dad.”) I am no more an expert on education
than you. I do not have large numbers of children to
test the efficacy of these programs in a scientific
manner — nor do most reviewers. [ do have access to
newly released software. If everyone had similar

access without having to first purchase an item, we
probably could eliminate reviews of all software, but
alas, we must rely on others for this. I hope to
describe educational software as simply as possible;
commenting on its contents, presentation,
documentation, accuracy, and consistency, and not
so much on its inherent educational value. Children
have quite disparate needs. What is educational for
one child may be of little benefit to another. Parents
are still the best judge of what their children need.
The use of the computer in education has created
some controversy. The fear that the computer will
replace teachers is no more likely than teachers being
replaced by the television, a common fear during the
1950’s. Computer-aided instruction (C.A.L) is
simply another educational tool, not the only tool. If
it makes learning easier, more enjoyable, fine, but it
must be kept in perspective. One may learn as much
from an adventure game as from a math tutorial. The
development of logical thinking acquired from
BASIC programming or the reinforcement of
grammatical skills when using a word processor may
be of greater educational benefit than software speci-
fically designed for education. A simple program
seeking the answer to a mathematical operation can
easily be designed for a child’s individual needs and
be personalized at the same time. I hope to explore
these areas as well as review the new releases. O

(Dr. Griffin’s reviews of the newest educational software
releases start on the next page)
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FORMATTER MAPPER

The CHIP™ with Archiver Software allows:
Automatic Back-ups of any Disk Program. Easy enough for a beginner to use.
Also includes Sector Editor, Disassembler, Mapper, and Custom Formatter.

All this for only $999 plus shipping

Update your Happy 810 Enhancement now with ARCHIVER/EDITOR Software.
Supports multiple drives and makes your Happy drive compatible with the CHIP!

Just $399 plus shipping

Visa & MasterCard or C.0.D. call now (815)229-2999 for immediate shipment
or send check or M.O. to:

MIGHTY BYTE COMPUTER For Technical Support
828 Green Meadow Ave., Dept. AG and Drive Service
Rockford, lllinois 61107 Call 7pm-11pm CST

Thank You for making our 1983 an Outstanding Success!

The CHIP and ARCHIVER Software are products of Spartan Software of MN, Inc.
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MICKEY IN THE GREAT OUTDOORS
Walt Disney Personal Computer Software
Distributed through ATARI, Inc.

32K Disk/16K Cassette $29.95

Those of you who associate the name Disney with
quality and class will not be disappointed with
Mickey In The Great Outdoors. The theme parks
of the same name have always been characterized as
wholesome and super clean. This educational soft-
ware does not differ in those respects. Fancy frills
and gimmicks are not to be found here. The graphics
and animation are described as crisp and that is just
what they are. Pleasant music and interesting sound
effects further enhance this interactive learning
game.

A learning adventure.

The adventures referred to on the packaging
should not be confused with the usual computer
adventure. The program consists of two parts, each
of which is made up of two activities. Mickey Goes
Hiking is designed to improve and develop
grammar and spelling skills. The first activity here
involves the completion of a five word sentence. The
child must select the missing word, either a noun, a
verb, an adjective, or an adverb to form a complete
grammatical sentence. Sounds important but not too
exciting, right? Wrong! The missing part of speech is
contained in a cloud floating overhead interspersed
with three other clouds containing incorrect words.
Mickey must aim his bow and shoot his arrow into
the appropriate cloud. This takes a little getting used
to for old folks, butisa cinch for the kids. If the right
cloud is shot then the sentence bridge is completed
and Mickey crosses to the other side. Although
hundreds of sentences are available, one can only
complete sixty-four bridges each game. To make it
more challenging, after the first two bridges have
been crossed, a turtle appears and swims toward the
empty stepping stone (the missing word). If the

e B o R
N o e T e

turtle touches the stone before the sentence is com-
pleted, the computer will fill in the missing word and
Mickey crosses the bridge. This adds some
excitement to the playing and minimizes possible
frustration if the correct word cannot be shot. After
fifteen bridges, the clouds and the turtle speed up
and makes it even more difficult. A score is kept for
each correctly completed sentence. If the computer
completes three sentences for the child then it moves
on to the next activity.

The second activity requires the child to unscram-
ble a random pattern of four letters into a word.
Mickey is in a garden, holding a magic wand. By
using the joystick and fire button of the screen and
the child is scored relative to how much time has
elapsed before the word is unscrambled. After the
computer completes three of the words, game-play
ends and a final score is displayed for the com-
bination of the two activities. This type of game is
fun for all ages and hundreds of word combinations
are available.

Mickey goes exploring.

The second adventure concentrates on two math
skills: equation solving and number sequencing. In
the first of these, an equation is contained in toad-
stools at the bottom of the screen with either a
number or an operator missing. For example, 572 =
10 is missing the multiplication sign. Four butter-
flies move across the top of the screen each contain-
ing numbers of operators. The correct butterfly
must be caught using Mickey’s net and placed over
the toadstool. Ten equations can be completed in
this phase during one game. Again if the computer
completes three equations the game is ended. There
is no time limit in this one, so the computer only
responds with the answer after the wrong butterfly is
chosen twice.

In the last activity, a sequence of numbers is found
in a series of lilly pads and the final two numbers in
the sequence must be supplied. Here Mickey is in a
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canoe above a row of seven lily pads containing
numbers. A frog begins to hop across the water on
these pads and as it lands on the pad with the correct
number Mickey must tap it with his paddle. Thisisa
fun game, and after the first two patterns have been
completed, the top row of lily pads float left and
right across the screen making it more difficult for
Mickey to tap it. Correctly completing the first ten
patterns allows game-play to continue indefinitely.
As with the others, three completions by the
computer ends the game.

Learning can be fun.

The documentation is excellent and the instruc-
tion booklet even contains some suggested activities
for the parents to consider which utilize many of the
skills stressed in the program. Easily loaded and
protected from hitting the wrong key, children will
not be frustrated with silly errors. I could find no
grammatical or mathematical errors, although use of
the colloquialism “snuck’ instead of sneaked
bothered me a bit. Although intended for seven-to-
ten-year-olds, younger children will be able to
interact with some of the activities, and older
children will enjoy and learn from it as well. Mickey
Mouse has entered the world of ATARI just as one
might have expected, first class all the way. Thanks
again Disney, I hope much more is on the way. O

EARLY GAMES FOR YOUNG CHILDREN
Early Games

Suite 140 Shelard Plaza North
Minneapolis, MN 55426

24K Disk/ 16K Cassette

A set of nine educational games for children ages 2
15 to 6 years, Early Games For Young Children
provides a good introduction to the computer for
the pre-schooler. Although the packaging states that
“no adult assistance is needed’” and that very young
children can select and play the games ““all by them-
selves,” most children will require some help
initially. The format is straightforward and frustra-
tion is at a minimum. The program is automatically
loaded with the BASIC cartridge in place (Run “C”
with the cassette version). A menu with symbols
representing each activity is paged through and the
child simply presses any key to select the desired
game.

The first game is Match Numbers. A full screen
number from one to nine is displayed and the child
must select the matching numeric key on the
keyboard. If there is a match, a trill is elicited and
another number is displayed. Pressing any key but
the correct one has no effect. Count displays from
one to nine colorful blocks and requires that the
child find and press the number corresponding to

the number of blocks. Add and Subtract are the

HOW MANY BLOCKS?

Count

next two games. With these activities, two stacks of
blocks are displayed with either a plus or minus sign
between them and followed by an equals sign. The
child must count the blocks and perform the func-
tion. The total of the numbers is never greater than
nine and the games become a little more difficult as
you progress. Parental supervision is needed for the
subtraction game since this is a little tough for very
young children.

The next three games deal with the letters of the
alphabet. Match Letters is similar to the first game,
with large letters being displayed instead of numbers.
Alphabet is designed to teach the order of the
alphabet. It begins with the letter ““‘A” and the child
is to press the key corresponding to the next letter of
the alphabet. If correct, the letter is displayed and the
computer asks for the next one. If incorrect, the
computer displays the alphabet up to the letter in
question, while with the next incorrect response the
correct letter is displayed. This is a very pleasant
activity for the child, and is not frustrating since it

CAN YOU MATCH THIS LETTER?

Match Letters
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does not require a correct response for the game to
continue. Names requires adult attention as the

child’s name is entered when prompted by the com- DISK WIZARD n

puter. The child then practices by typing in his or o 10t
her name. After the entire name is entered by the

child, the computer displays the name in large THE MOST COMPLETE UTILITY PACKAGE
letters. This game can be somewhat difficult for the AT ANY PRICE

younger children since it requires each letter in THIS USER FRIENDLY PACKAGE INCLUDES THE FOLLOWING POWERFUL
. . & PROGRAMS FOR THE ATARI* 400/800/1200 (48K REQUIRED!
correct order for it to continue. If a child does not

e the correct key’ the COmMPULET JUSLSItS there. DISK BACK-UP — siNGLE/DOUBLE DENSITY ® SUPPORTS 1 OR 2 DRIVES

° ALLOWS BACKUP OF DISKS PROTECTED BY BAD SECTORING e FAST
COPY OPTION e SECTOR STATUS SUMMARY ® OPTIONAL PRINTOUT OF
SECTOR STATUS

DISK EDIT — SsINGLE/DOUBLE DENSITY s DISPLAY/MODIFY/PRINT ANY
SECTOR ® SECTOR DISPLAYED IN HEX/ASCII/ATASC [ ® WORKS WITH
ANY FORMAT ¢ SCAN SECTORS FOR A SERIES OF BYTES OR A STRING
o+ DISPLAY/PRINT DIRECTORY ® TRACE/REPAIR FILE LINKS » RECOVER
AND AUTOMATICALLY VERIFY DELETED FILES » FORMAT DISKS WITH
AUTOMATIC LOCK OUT OF BAD SECTORS e DECIMAL/HEX NUMBER
CONVERSION

DISASSEMBLER — sINGLE/DOUBLE DENSITY o DISASSEMBLE FROM
DISK BY SECTOR NUMBERS e DISASSEMBLE COMPOUND BINARY FILES
8Y FILE NAME FROM DISK e OUTPUT TO SCREEN OR PRINTER ® SELECT-
ABLE MNEMONIC DISASSEMBLY WITH OVER 400 STANDARD ATARI
MEMORY LOCATION NAMES

DISK SPEED — veRIFiEs/ALLOWS ADJUSTMENT OF DISK SPEED

INCLUDES COMPREHENSIVE MANUAL WITH MANY USAGE EXAMPLES

ORDERING INFORMATION

For fast delivery, send certified $ 25—

check or money order.

MASTERCARD & VISA accepted.

(Maine Residents add 5% Sales Tax) SHIPPING & HANDLING

Phone orders accepted on C.0.D. INCLUDED SOFTWARE

and charges. “Quality Software at an Affordable Price”
‘ - Manual Only

@ —_— $10.95 69 NEW BOSTON ROAD
O :

YORK, MAINE 03909
(207) 363-3036

*ATARI is a registered Trademark of Atari, Inc.

Compare Shapes

Compare Shapes is similar to the “which of these FIRST BORN IN 1978!
things doesn’t belong” scenario made popular by a
children’s educational TV show. Four shapes are dis-
played and the child is to select the one that is the original & continuously updated
different. This is well done, with a variety of colorful CCA

and distinctively designed shapes.
Draw is the last activity and the most difficult. Data Management

Pictures are drawn by pressing keys on the keyboard. .

Upper keys draw up, side keys horizontally, lower SVStem

keys down, and corner keys diagonally. The color

may be changed by pressing the function keys and HNowgvalabiehionataicompliers Sy
s ; For Apple Computers 150.00

space bar. It is difficult to always be sure which keys For CPM Based Computers 29500
go in which direction, and this game would be much CGADataiManagement.System
improved if the joystick were utilized. (Since the Uses Features And Capabilities
program is written in BASIC it might not be too < Botinass oo o 1orotha
difficult for an individual to adapt the program to Accounts Receivable Up to 24 fields per record

2 % 5 A Accounts Payable Not Copy Guarded
accept input from the joystick.) The pictures can be s, Aloha Humerc (i
saved by pressing CONTROL-P and entering a Billing Numeric only items

H o d 1 R . Lists and Rosters Add, update, scan, etc. files
name. Fere again, adult SUPErvision 1s necessary. ¢ Home Phone Lists 10-Level sort ascending, descending,

In general, this is an appealing’ non—frustrating, Budgets, Hobbies allows alphabetizing data file.

e Contact your local dealer for

and enjoyable learning package. It would appear to detalls of Wiite!Us Tovborcateion

help introduce young children to the world of the

computer with a minimum of adult input. Recent o s s

evidence has shown that pre-school education is SOFTWARE
probably of no great long-term benefit to an 238 Exchange St., Chicopes. Massachusetts 01013

. sy . . . (413) 592.4761

mc'hv1d1'JaI child, but with this program at legst the R e

child will have some fun and maybe learn a little at ® Dealer And Distributor Inquiries Invited

® Closed Mondays — Open Daily 'Til 5:30 — Fridays ‘Til 8

the same time. []
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your Atari-...

So why not do it right.

Your first step, purchase of an Atari
400 or 800, was smart. Your next logi-
cal step is to buy a SWP ATR8000™
interface unit.

An ATR8000 gives you more capa-
bility for less money. You can start
small, but you can build big . . . from
an outstanding home computer to
a powerful CP/M™ machine. And
prices for the ATR8000 start at only
$349.95.

r (& 8 B B N B B N B |
Yes . . . I'd like to know more about
SWP’s ATR8000 and CO-POWER-88

for my Atari 400/800 computer.
l Please rush me free literature.
l Send to:
SWP Microcomputer Products, Inc.
' 2500 E. Randol Mill Rd. - 125

Arlington, T 76011
l rlington, Texas 200

state zip l

L MAIL TODAY!
L 8§ B B F 0 B N B 1

DEALER INQUIRIES INVITED.

2500 E. Randol Mill Rd
Arlington, Texas 76011
817/469-1181

inc
MICROICOMPUTER PRODUCTS

We used to be Software Publishers, Inc.

ATR8000 and CO-POWER-88 are trademarks of SWP Micro-
computer Products, Inc.; CP/M and CP/M-86 are trademarks
of Digital Research Corporation; MSDOS is a trademark of
Microsoft Corporation; Z-80 is a trademark of Zilog
Corporation; Atari 400, Atari 800 and Atari 810 are trade-
marks of Atari, Inc.

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE
WITHOUT NOTICE.

What you get first, in the amazingly adaptable ATR8000, is plug-together
interfacing to all ordinary system devices:
® To floppy disk drives — The ATR8000 lets you hook up from one to
four low-cost add-on drives, 5" or 8", one- or two-sided, in any mix
-..and go right to work with either a single- or double-density DOS.
(DOS is optional.)
® To a printer — The ATR8000 parallel “Centronics-interface” is
supported by a ROM driver program that you can access from
Atari Basic.
® To a modem, to a serial data terminal or to any other RS-232
communicating device — The comprehensive users manual includes
an Atari Basic serial printer driver.
® To Atari peripherals such as the 810 Disk Drive.
And of course the ATR8000 interfaces to the 400 or 800 computer itself.

But system versatility is just the beginning; the ATR8000 also opens the door
to another world of microcomputing.

Atari-CP/M'— A whole new world
of personal computing

Quite simply, CP/M is the dominant operating system of the 8-bit micro-
world. Make the ATR8000 your first system expansion unit, and you can
put the CP/M world in your own little jug.

Since the ATR8000 is actually a self-contained Z-80 computer, a low-cost
upgrade converts your Atari-ATR8000 system into a full-capability CP/M
machine. Of course you can also start right off with a CP/M-ATR8000. In
either case, you get CP/M program-development capability, plus access to
an enormous base of proven application programs that just load and go.
The CP/M upgrade, which includes 64 Kbytes of RAM, costs just $249.95.

And it doesn’t end there!
You can further upgrade your CP/M-ATR8000 to 16-bit microprocessing
power . . . to CP/M-86 or MSDOS operation. Moreover, with SWP’s
CO-POWER-88™ upgrade, you not only retain your 8-bit processing
capability, but you also can use CO-POWER-88 RAM — up to 256 Kbytes
— as fast, simulated disk storage for CP/M operation.

Like the ATR8000, CO-POWER-88 comes with comprehensive documen-
tation. Prices begin at $749.95 with 128 Kbytes of RAM and CP/M-86
operating system.
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NOW—superb graphics are combined with five thinking
players that put YOU in a game with experts.

You will never get tired of REAL POKER I because, in
addition to being the finest Seven Card Stud game
available, you can actually change the way the players
think! A simple menu allows you to set up any personality
you want.

This powerful feature gives you an unbeatable edge over
your opponents as you try out strategies against them
behind their backs.

This is one software investment you’ll be glad you’ve
made as your poker skill is sharpened by high level play.
An instruction book that is full of sound poker advice is
also included.

AT LAST!
REAL POKER I

Experts need only “REAL POKER I” to improve their
skills. Beginners should use a good poker book along
with “REAL POKER 1.”

Don’t be the last person in your poker game to get
“REAL POKER I.” You can’t afford to wait.

Written exclusively for all ATARI models with a
minimum of 32K RAM, BASIC, and DISK DRIVE.

Send check or money order (sorry no credit cards or
C.0.D.). Allow 2 to 3 weeks for delivery.

g Rebd L
OGS B .1

by Monty Webb. Price $24.95. Postage Paid.

Name REAL SOFTWARE
Address 1933 Forestwood Drive
City, State Richardson, Texas
Zip 75081
ATARI is a Trademark of Atari Inc.
IIRAFPER
PASCAL
For Atari 400, 800, or
XL Series Computers
* Requires ONE disk drive and 48K RAM (multiple drives supported)
* Data types: Character, String, Inteder, Real, File,Arrays
* Includes Editor program (source included)
* Imcludes Main Menu program (source included)
* Supports sound, graphics, binary file loads, calls, many more . . .
* Basy to use; No linkindg required; Compile and execute immediately
* Field tested for over six months
* Royalty free license included
Price: $78.85
Oraper Software e o T e e
307 Forest Grove Orive l [ ]Check Enclosed [ ] VISA [ ] MasterCard I
Richardson, TX 75080 | ~Name (priny I
(214) 698-9743 | Rddress |
I City State Zip |
DEALER INQUIRIES WELCOME | Card # e |
Atari is TM of Atari, Inc. I Signature I
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DRELBS

Synapse Software

5221 Central Ave.
Richmond, CA 94804

32K Cassette or Disk $34.95

by Lee Pappas

Here we have a game as strange as its name. The
Synapse Dictionary defines a Drelb as “a small
hapless creature with one huge eye” (indeed its
whole head is one big eye). In times long past, Drelbs
were enslaved by the evil Trollaboars, and as the only
remaining ‘‘free” Drelb, you must find and rescue
your captured cohorts.

Drelbs

When the game starts you find yourself on the
“atomic grid.” Here you must hop about, flipping
the gates in the grid 90 degrees at a time in order to
form enclosed boxes. Normally, this might be an
easy chore; however, there are the Trollaboars to
contend with. The Trollaboars patrol the grid,
flipping gates as they move. Once you have formed a
square, it is safe, except from the Grogolytes. These
creatures can appear in a completed square and reset
it so that you must again seal it off.

The only part of the grid free from the Trollaboar
threat is the perimeter. However that would make
your task too easy, so ‘‘Screwhead Tanks” circle the
border firing random projectiles that can wander
into the grid, bouncing off of the gates. Should you
ever come into contact with any of these unlikeables,
your poor Drelb is a deader.

Occasionally the image of a sad, but pretty (as far
as computer graphics are concerned) girl will appear
in a Gargolyte square. If your Drelb is fast enough to
steal a kiss from this poor lady, you’ll briefly go to
the bonus screen and receive extra points.

With all of these menaces, what can the little
Drelb do in defense? A Drelbs’ best protection is to
run! Because of the Drelbs’ superior speed, it can
attempt (and occasionally succeed) in trapping a
Trollaboar in a square. At this point the frowning
Trollaboar will fill up the square, until it frees itself
and resets the square.

At times during the game a red heart will appear,
and by touching it before it disappears, you can stun
the Trollaboars for 5 seconds, then run to them and
temporarily trap them in a square. If a blue diamond
appears, you can touch this and open a port to the
place here Drelbs are held captive. The other way to
get to the Drelb prison is by flipping all of the grids so
that all possible squares are built, then quickly
attempting to hop into the proper square.

Once into the prison, you try and free all of the
other Drelbs by touching them. Unfortunately, here
reside the Gorgolytes, and they will do their best to
try and stop you. The game ends when you use up
your 5 lives or free all of the Drelbs after 8 grueling
levels.

If you are on the lookout for something different,
Drelbs combines interesting graphics with a
challenging scenario and should entertain a wide age
group. O

COMPARE AND $AVE

Choplifter(C) 32.00 Necromancer(D)...25.00
Frogger(D) 25.00 Witness(D) 35.00
Home Accountant(D)..52.00 Zaxxon(D)

Save even more on these classics (in stock only)
Centipede(C)
All Edu-Ware Software
Atari Conversational Lang.(T)....
Dynacomp Bridge 2.0(D)
Jawbreaker (The Original!)(D). ...
Miner 2049er(C)
PacMan(C)
Pilot (Home Version)(C)
Wizard of Wor(D)

Over 400 titles. Free catalog with order, or send $1.00.
Prices shown are discounted for cash; VISA/Mastercard
3% higher; shipping $3 ($2 for single item). IL residents
add 5.25% sales tax.

Home Technology

P.O. BOX 254 GURNEE, IL 60031
Orders/Info (312) 356-7223 1pm-9pm CST




provide aresting place for the pharoahs of Egypt?
Now you can have a personal stake in its comple-
tion. Match wits with the ancient Egyptian God,
Osiris. Take advantage of gifts given you by the
beautiful Isis. Fight through the plagues of Moses

It sits on the sands of Eqypt-silent, foreboding; the
blue waters of the Nile sliding silently by. Pharoah’s
Pyramid beckons to us across millennia; mysterious,

alluring. Where did the stones come from? How
were they laid one on top of another? How many
lives were lost under hot suns and cool moons to

as brick by brick you build one of the wonders of
the world. There hasnt been a greater challenge
since the original Pharoah's Pyramid!

HISTORY PROVES THAT ALL GREAT GAMES HAVE THREE THINGS IN COMMON,

GRAPHICS THAT LIVE

FAST-PACED FUN THAT LASTS EVER INCREASING CHALLENGE

PHAROAH'S PYRAMID is a fast action game with that special kind of challenge that makes you say...

j “This time | go all the way!”
AVAILABLE S « B Ry o O
nowFrom... Jyioser ( Oonirol _Lorvisoire fiic.

The company that loves great games as much as you do, see your local dealer or call toll free. 1-800:624:5596
P.O. BOX 26714 * SALT LAKE CITY * UTAH - 84126
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WERE VERY HARD ON OUR SOFTWARE

You might even say we're perfectionists. Because at Softsmith}* we give our software the hardest workout,
the toughest testing, the most rigorous evaluation. The result is software that has earned our confidence, and
will justify your trust.

In particular, we do three things that make Softsmith software the most dependable you can buy.

1. 2. 3.

We’re picky. Out of the hundreds We complain a lot. If you were a We insist on plain English. After
of programs Softsmith evaluates programmer, and Softsmith we’ve made the best program
every month, we choose to accepted your program, you better, we’re still not finished.
publish very few. A lot of good pro-  would have aright to be proud. Because we know that even the
grams are rejected; but we think But you shouldn’t go on vacation best program is no good if it’s too
you can’t be too picky when it yet. Because no matterhow good  hard to use. So we put a lot of time
comes to personal computer soft-  that program may be, Softsmith and effort into translating our
ware. Our selectivity is your best evaluators will suggest some instructions from computerese
assurance of quality. improvements; politely, but firmly.  into plain English.

We may complain a lot, but
people thank us later.

We publish software you can trust. Yes, we pick our programs carefully. And complain a lot to make them better. And insist
on plain English instructions. The result is a library of personal computer software you can depend on. Even if you don’t know
a Pascal compiler from an emulation subroutine.

Softsmith has programs you can trust for all the most popular personal computers. Programs for Education, Home Manage-
ment, Entertainment, Word Processing, Business, Communications and Programming. Ours is the largest library of quality
software under one brand name.

So before you choose a software package for your computer, make sure someone’s taken the time to be hard on it. Make sure
it’s Softsmith, the software you can trust.

Ask for Softsmith brand software wherever computers or software are sold. Or call us TOLL-FREE at (800) 341-4000 for the
name and location of your nearest dealer.

Softsmith Corp., 1431 Doolittle Dr., San Leandro, CA 94577. A company of The Software Guild™



CROSSWORD MAGIC"
AGAME DESIGNED TO GET YOU DOWN

What’s a five-letter word meaning
report? The capital of a Baltic
country, 6 letters, starts with W?

If these questions get you thinking,
you’ve obviously got the cross-
word bug. There is no cure, but
Crossword Magic, from Softsmith™
Corporation, is just the treatment
the doctor ordered. It is a chal-
lenging, intelligent game that will
help you improve your vocabulary
while you’re having fun.

With Crossword Magic, you create
your own puzzles to challenge your
friends. First you choose a topic;
then you enter words using the
keyboard. Crossword Magic auto-
matically fits the common letters
together to form a familiar cross-
word grid. If there is no opening for
the word you enter, the program
saves it and fits it in later.

Next comes the fun. After the
puzzle is full, Crossword Magic
prompts you for a clue to go with
each word. Make your clues as
obscure, humorous or serious as
you want. You can save the puzzle
and clues on disk for later play on
the screen, or have them printed
out to send to friends.

Crossword Magic runs on the
Apple®ll, Il + and lle; Franklin
Ace™ and Atari 800® computers
with 48K RAM. A disk drive is re-
quired; printer is optional.

More than just a game, Crossword
Magic is also an excellent educa-
tional tool for helping children of
all ages improve their spelling and
vocabulary skills. It is one of the
programs in the Softsmith library
of quality software — the largest
library of programs under one
brand name.

(AND ACROSS)

Softsmith has the most thoroughly
tested, refined and clearly docu-
mented brand of personal com-
puter software you can buy. You
can depend on Softsmith pro-
grams for Education, Home Man-
agement, Entertainment, Word
Processing, Business, Com-
munications and Programming.
And we back them with our Toll-
Free customer service number.

Ask for Softsmith brand software
wherever computers or software
are sold. Or call us Toll-Free at
(800) 341-4000 for the name and
location of the dealer nearest you.

Dealer inquiries are invited.

Apple ll, Il +, and lle are registered trademarks
of Apple Computers, Inc. Franklin Ace is a trade-
mark of Franklin Computer Corp. Atari 800 is a
registered trademark of Atari, Inc.

SOFTSMITH




WATCH OUT ATARI!
AT-D2 HAS LANDED |

.. .WITH IT'S FLEET OF THE MOST ADVANCED
SINGLE AND DOUBLE DENSITY DRIVE SYSTEMS
IN THE UNIVERSE - TOTALLY COMPATIBLE WITH
ATARI* COMPUTER MODELS 400, 800, 600XL,
1200XL. 1400XL, AND 1450XL.

DOCK YOUR FAVORITE PRINTER DIRECTLY TO
OUR DRIVE'S BUILT-IN PARALLEL PRINTER
INTERFACE. THERE'S NO NEED TO BUY AN EX-
PENSIVE ATARI 850 MODULE.

THE COMMAND CONTROL PANEL FEATURES
READ, WRITE AND DENSITY INDICATORS, A TRACK
COUNTER TO LOCATE EVERY BIT OF YOUR DATA
AND A TOUCH-SENSITIVE SWITCH TO PROTECT T,

WARP SPEED OF UP TO 18 TIMES FASTER THAN

ANY OTHER ATARI DRIVE IS ACHIEVED WITH OUR
2. OPTIONAL TURBO-CHARGED SOFTWARE

———

TRAK'S floppy and hard disk drive systems for
the Apple and IBM-PC are available at many
Computerland and other fine stores worldwide.

AWESOME POWER — DESTROY A PLANET

OR LEARN HOW ONE IS CREATED. BALANCE

YOUR CHECKBOOK OR WRITE A BESTSELLER
LEARN A NEW LANGUAGE OR CREATE ONE.

IT'S MAGNIFICENTLY SIMPLE! — JUST PLUG IT
IN AND LIFT-OFF!

* Atari is a registered trademark of Atari, Inc

TRAK GIVES YOU THE MOST STORAGE FOR
YOUR DOLLAR!

SINGLE DENSITY DOUBLE DENSITY

KILOBYTES/DOLLAR

810 AT-D1 1050 AT-D2 AT
OUR FLAGSHIP, AT-D2, WITH TWICE THE STOR-
AGE CAPACITY OF THE ATARI 810 DRIVE PLUS A
PRINTER INTERFACE AND COMMAND CON-
TROL PANEL, HAS A VALUE OF OVER $1000 YET
COSTS LESS THAN S500!

SEE YOUR DEALER NOW FOR A TEST FLIGHT, OR

call toll free: 1-800-323-4853
in lllinois, call collect: 1-312-968-1716
TWX 910-222-1848

a3k Y

microcomputer corporation 1511 Ogden Ave.. Downers Grove. IL 6051

A commitment to quality

o
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CONVERSIONS

/

L=

16K Cassette 24K Disk

by Arthur A. Nevola

This program allows you to obtain some useful
conversions without having to look them up in a
book. The program will help you convert from U.S.
Standard Measures to Metric, Metric to U.S., Stan-
dard U.S. Measures, Household Measures and a
Metric Prefix Chart for other conversions not
included in this program.

The program is quite simple to use. After you have
typed it in, SAVE it either to tape or disk. When you
are ready to RUN the program, the first screen you
see will be the Title Screen followed by the MENU. If
you wish to convert meters to feet, then you would
choose Metric to U.S. Standard. Each of the listed
categories contain only the most widely used conver-
sions that we hear about each day. A large number of
gasoline stations have their pumps dispensing in
liters and not gallons. Do you know how many liters
are in a gallon? This program will give the answer to
this and many other problems requiring a form of
converting.

After you have entered in your numbers, press the
RETURN key for the answer, You will then be asked
if you want to continue in the same field. If you do
just keep entering in your figures for answers. If you
do not want to stay in the same field, your entry of N
will take you back to the MENU.

Also included is a Metric Prefix Chart which will
help you to understand what each prefix used in the
Metric system stands for. For example, a Kilogram is
1000 grams but a Milligram is 1/1000’s of a gram.

I hope you enjoy using this program and that it
makes converting problems easier and more
enjoyable. [

5 GOSUB 5280
ie SET&?%OR 2,12,1: SETCﬂLOR 4,12,1

“hi. METRIC TO H.S. STQNDQRD“'?
=h2. U.5. STANDARD TO METRIC":?
“HhI. U.5. STANDARD MEASURES':?
“h4. HOUSEHOLD MEASURES™:?

nhs, HETRIC PREFIX CHART*"™:? :7?

118 " POKE 752 SR AR aR( CHOOSE ONE OF T

iz8 OPEN ﬂl 4,8,"K:":GET 81,
140 IF 549 OR 5)53 THEN CLOSE #1:6070

150 GOSUB II78:0N S5—-48 GOTO 698,968,208
438,5000
. IIK : 1 1}

260 oﬁeu 1,4
0.5, STANDARD MEASLRES.
3 12 "h1, IMCHES TO FEET"
248 ? “)2. FEET TO YARDS™
2 “)3. SOUARE INCHES TO S@UARE FEE

-]
&
WYY

36. ? “h4. SQUARE FEET TO SQUARE YARDS
278 ? )5, FEET TO MILES™

280 ? ")6. SQUARE FEET TO0 ACRES"

2%8 ? ")7. ACRES TO SOUARE FEET":?

iee ? “} [RETURN TO MENUI":? :?

3i8 ? :

328 GET

33. IF F(l’ OR F)>56 THEN ? “K':GOTO 22

34. GOSHB 3I3I70:0N F-48 GOTD 2258,2328,
213.,2450,253002600 ,2678,18

4380 OPEN 381 :

458 ? ) HOU EHOLD CONVERSTONS e
57. T 1. TEASPOO TO TABLESPOONS
488 7 ")2. TABLESPOONS TO CUPS*™

498 ? )3, CUPS TO FLUID OUNCES™

588 ? "")4. CUPS TO PINTS"

518 7 ")5. CUPS TO QUARYS™

528 ? "p6. PINTS TO QUARTS"™

538 ? “p7. PINTS TO GALLONS™

548 ? “)8. QUARTS TO GALLONS":?

550 2 "}9. [RETURN TO MENUI":? :2

CIT B CHOGOSE OME OF THE ABOVE 4
578 GET H

580 IF D{49 OR D>S7 THEN ? “K":GOTO 45
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Superior Quality Peripherals
for your 400/800 from Convologic.*

*Peripherals designed and manufactured to exacting specifications — to add new
dimensions and functions to your computer. Tested and proven, fully assembled,
attractively packaged hardware with stable and user friendly designed software with
complete instructions only from Convologic.

The New 1850

Expansion unit contains one parallel (Centronics compati-
ble) printer port and one serial (RS-232) interface.

Resides on SIO bus with disk and/or cassette.

Selectable serial baud rates (19200, 9600, 4800, 2400, 1200,
600, 300), and maskable handshake signals.

No OS modifications or ROM swap necessary.

Simple setup software need be executed only once until
your interface requirements change. No Autorun or Boot files
necessary to restore configuration status. Set and forget con-
figuration control storage provided in hardware.

*139

The BYTEWRITER

A quality built external module contain-
ing a 28 pin ZIF socket, wall charger power
supply and joystick ribbon cable that
plugs into joystick ports 1 &2 or 3 & 4.

Comes with all the software needed to read, write or verify
- a byte, a group of bytes or the entire EPROM. Read or write
to Disk or Cassette. Also contains inspect and change, con-
stant store, memory more utilities.

Will program, read, verify the following EPROMS - 2516,
2716, 2532, 2732, 2732A, 2564, 2764, 68764, 27128 without per-
sonality modules. Will read several popular ROMS.

Source code is available for $35. $ 1 8 9

The BYTEREADER

Unit consists of interconnect harness that mates with a cart-
ridge and the BYTEWRITER’S

The EXAMINER

j_\“‘\) « Gives your cartridges a
Y\ good look.
Z1})  Read any portion or all of
/< your cartridge into memory.
" « Save to cassette or
N disk thru DOS.
« Uses joystick ports 1&2 or 3&4.
P« Disassembler included - all
f machine language - list to
screen and printer - HEX, ASC,

for $25.00

*89

EXCELLENT COMPANIONS

+ Load program from Disk or Cassette.

WAM cartridge.

28 pin ZIF socket. Standard
BYTEWRITER software utilities
are applicable. Also works with
any other programmer with a
27128 read function.

*30
CARTRIDGE

The WAM

A full size cartridge that is
inserted into the cartridge

slot — completely compat-
ible with any 48K 400

or 800.
+ RAM becomes read SUPPLlEs
only memory on
command. 2764 dual socketted
« Inserts in left cartridge boards for
cartridge slot. making 8K or 16K

cartridges °7.50 each

e e + Set cartridge to ROM mode. Shells for cartridges
¥ ™ memory and up. * Runs like a standard ROM cartridge. boards above  *10.00
+ Source Code available « Test custom cartridge software with 2764, EPROM $7.50

*59

Each Accessory is fully assembled with a 90 Day Limited Warranty. When ordering
specify Disk or Cassette. Cartridge versions available for $35.00. Mail Cashier’s
Check or Money Order (Personal Checks will add 3 weeks to the 4 to 6 week deliv-
ery), plus shipping and handling $4.00 domestic, $6.00 foreign, C.0.D. orders $3.00

extra, $30.00 minimum order to:

CONTOLAGICE e

Florida Resldents Include 5% Sales Tax

421 Bay Tree Lane ® Longwood, FL 32779 e (305) 869-6630

ISSUE 14
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598 GOSUB 3II7H:0N D-48 GOTO 2748,2818,
2880,2959,3926,3899,3160,3230,10

698 OPEN 81,4 2
718 7 1) 1D 12 19

738 2 "}i. CENTIMETERS TO INCHES"
748 7 )2, METERS TO FEET"

758 ? "3, KILOMETERS TO MILES"™

768 7 “h4, KILOGRAMS TO POUNDS™

778 ? )5, GRAMS TO OUNCES"

788 ? “p6. LITERS TO QUARTS™

798 ? )7. LITERS TO GALLODNS'

ggg ? *}8. DEGREES CELCIUS TO FAHRENHE
818 7 :? 9., [Return to Menul":? :2
838 2 "} CHOOSE ONE OF THE ABOVE W
848 GET

3
358 IF 5(39 OR 5357 THEN ? “K":GOTO 71

860 GOSUB II7B:0N 5-48 GOTO 1188,1258,
1320,1408,1478, 1548 1680 i618,18

968 OPEN s
388 7 " HE'EREN STANDQRD TO METRIC piied

998 7 :2 *"p1. INCHES TO CENTIMETERS®

1888 ? “)2., FEET TO METERS"

1618 7 )3, MILES TO KILOMETERS"

1828 7 ")4. POUNDS TO KILOGRAMS®™

1838 ? ")}5, OUNCES 7D GRAMS"

1848 ? ")6. QUARTS TO LITERS"

1842 ? ")7. GALLONS TO LITERS"

%ﬂgg ? "}8. DEGREES FAHRENHEIT TO CELC

1868 ? :? )9, [RETURN TO MENUI: 2 '?

iave ? “’ CHOOSE ONE OF THE ABOVE

18688 GET

%g?ﬁ IF 0(45 OR AX57 THEN ? "R":GOTO 9
1188 GOSUB II78:0N A-48 GOTD 1750,1828
,1898,1968,2038,21008,2241,2188,18

1188 2 ) 5T i
1218 ? "HOW MANY CENTIMETERS'; :INPUT C
1238 7 :? C;" CENTIMETERS = “'C*O 39"
INCHES"

1246 GOSUB I3086:G0T0 1218

VAT ERERE] METERS TO FEET Eatkd

1288 ? ""HOW MANY METERS®; :INPUT M:?
1388 ? M;" HETERS = "'H*X 28;" FEET"
1318 GOSUB 3388 DT 288
1328 2 ) KILOHETERS TO MILES QHkdRd
1368 ? "HOW MANY KILOMETERS®';:INPUT K
1388 7 :7 K;" KILOMETERS = ";K*ﬂ.62;"
" Sll

1398 GOSUB I3IBB:GOTO 1368

P ARl KILOGRAMS TO POLND SIS
1438 ? "HOW MANY KILOGRAMS®";:INPUT K
1450 7 :7? K;" KILOGRAMS = ' ;K¥2.2;" PO
LIND 5™

1468 GOSUB IIAB:GOTO 1438

i478 7 " EATLEIN OUNCEQ eI,
1588 7 "HOMW Y H ; INPUT G:7?
1528 7 G;'" GRAMS = "'G*O 835;'" OUNCES™

1538 GOSUB 3380:G0T0 1500
1548 2 LITERS TO QLARTS "-v 12
1578 ? “HOW MANY LITERS";:INPUT L:
1598 27 L:" LITERS = ";L%i. 0557-" dnaRT
Sll

1600 GOSUB 3308:G0T0 1570

is1o (R DEGREES CELCINS TO FAHRENHELT

129 19

1648 ? "DEGREES CELCIUS'";:INPUT D:?

1668 7 D;* CELCIUS = ":D¥1.8432:" FAHR

ENHEXIT"

1678 GOSUB 3I386:G0T0 1648

BTNl LITERS TO GALLONS g

1718 7 "HOW MANY LITERS"™;:INPUT LL:?

1738 7 LL:" LITERS = ";LL¥*¥0.264175;" G
T

1740 GOSUB 3I3INB:GOTO 1718

LT B! THNCHES TO CENTIMETERS [EHEd

1788 ? :? "HOW MANY INCHES“"INPUT I

1888 ? :? I;'" INCHES = "'1*2 S4;" CENT
IMETERS"

1818 GOSUB 3I3BB:GOTD 17388

18209 7 ") ras

1858 ? “H NPUT F:?

1879 2 F;** FEET = ";F*ﬂ 3848;* METERS®

1880 GOSUB 3I3AB:GOTO 1858
SEL LBl MILES TO KILOMETERS SHESE

1228 ? "HOW MONY NILES";:INPUT M:?
éagg 27 M;" MILES = rMRL.689;" KILOMEY
1958 GOSUB 3388:G0T0 1928

SR I B POLINDS TO KILOGRAMS gEkdE
1398 7 "HOW MANY POUNDS“"INPU P:?
2818 7 P;" POUNDS = "‘P*B 45;" KILOGRA

2828 GOSUB 3I3680:GOTO0 1990

RSB OUNCES TO GRAMS RENEEE

2868 ? “"HOW MANY OUNCES“"INPUT 0:?
2888 7 0;'" ODUNCES = "'0*28 35;" GRAMS™
7090 GOSIB 3360 GOTO 7668

FRCTIEAY QLARTS TO LITERS oRaRES

2148 7 "HOW MANY QUARTS'™;:INPUT 0:?
2168 ? 0;'" QUARTS = ";0¥B.946;" LITERS

2178 GOSUB 3I388:GOT0 2140
U “'_FQHRENHEIT T0 CELCIUS i

2218 T "D uv

2238 ? D;" FQHHENHEIT = "'5/9*(0 I2)

CELCIUS™

2248 GOSUB 3IIBB:GOTO 2210

rayf DAl GALLONS TO LITERS sikdiihe

2244 7 "HOW MANY GQLLONS""INPUT GA:?

%ggg 7 GA;' GALLONS = "'60*3 785;" LIT

2247 GOSUB 3I388:GO0TOD 2243

rasT Bl INCHES TO FEET [ERENE

2280 7 "HOW MANY TINCHES";:INPUT I:?

2388 ? I;' INCHES = "'I/iZ‘" FEET"™

2318 GO5SUB _3308:GOTO 22880

&I AR FEET TO YARDS s

2358 7 "HOW MANY FEET™; :INPUT F:?

2378 ? F;*' FEET = "'F/S'" YARDS'

2388 GOSUB 3I380: GOTO 235

2398 ? i SOQLUARE INCHES TO SQUARE FEET

=29

s
.
]
v
: ¥
7

.u-q :

2420 7 "HOH MANY SQUARE INCHES®; :INPUT

2448 7 33" SOUARE INCHES = ";5/144;" 5
QUARE FEET™
2458 GOS5UB 3388:G0T0 242

rf U BN SQUARE FEET TO SQUARE YARDS

1 --)
2498 7 "HOW MANY SQUARE FEETY::INPUT 5
2510 ? S'" SQUARE FEET = ";5/9;° SQUAR
E ¥YAORDS"

2528 GOSUB I3IAB:G0T0 2498

kOB FEET TO MILES JEREER

2568 7 "HOW MANY FEET";:INPUT F:?
2588 ? F;'" FEET = "“:F/5288;" MILES"
2598 GOsUB 3380:50T6 2568

A 1R SOUARE FEET TO ACRES Fedld

2638 7 "HOW MANY SQUARE FEET'; :INPUT S
2658 7 5;" SQUARE FEET = *;5/43568;" A
2660 GOSUB I3688:G0T0 2638

PO ACRES TO SQUARE FEET pERER
2700 7 “HOW MANY GCRES™; ! INPUT a:2
2728 7 A;" ACRES = “;A%43560;" SQUARE
FEET"

2738 GOSUB 3388:G0T0 2788
2?38 EdR ! TEASPOONS TO TABLESPOONS

2778 7 "HOW MONY TEASPOONS'; :INPUT T:?
2738 ? T;' TEASPOONS = ";T/3;" TABLESP
OONS5"

2808 GO5UB 33I08:G0TO 2778

rsi 3R B aI ! TABLESPOONS TO CUPS SR
2248 7 "HOW MANY TABLESPOONS";:INPUT T

2868 7 T;" TABLESPOOMNS = ";T/16;' CUPS
(1]

2878 GOSUB 3IIA6G:GOT0 2848

rit Al CHPS TO FLUID OUNCES SFEdirEd
2918 7 "HOW MANY CUPS";:INPUT C:?

2938 7 C;" CUPS = "'0*8'" FLUID OUNCES
ue

2948 GO5UB 3I388:G0T0 2918

2958 7 " )MENTTEMDIUIEN":? :?
2388 ? "HOW MANY BUPS""INPUT c:?
3a68 ? C;' CUPS = “'C/Z;" PINTS"

3818 GOSUB 3I360:GOTD
3620 3 ) RETNSIOTTRER": 2 2
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HARDWARE LIST SALE
EAS ' ‘ OAS l SOF ' WARE Amdek 300A 12 In. Amber Mon. . . . . $199.00 $161.50
Amdek 300G 12 In. Green. . . . ...179.00 143.40
deek Color lglonilor 4 393.8(5) 320.60
& . % tari Joystick (Single). . ol 6.45
€cCS... inflation-fighting prices. Atari Paddles. . ........ - 1495 11.50
Banana Printer. . . . 5 249.95 221.55
RI Gorilla 12-in Green Scrn. . 99.00 91.50
No hidden charges! No credit card fees! 1 Intec Ram Card-16K. . . . ... 60.00 43.40
g
Intec Ram Card-32K....... ..90.00 62.70
Intec Ram Card-48K. . .. .115.00 83.15
Intec Ram Card-64K. .. .. .. .150.00 108.50
SOFTWARE SALE Hellcat/AcelG/D i fem s oo e 29.95 23.05 Koala Graphic Tablet-Atari. . ..99.95 75.35
747 Landing SimulC/D............ . $18.25 Hey Diddle Diddle D. . . wi s 2995 20.70 Kraft Joystick-Atari. ... .... :-16/95 13.00
AE:DE. Emr ah it ...34.9 24.15 Home Accountant D. . .74.95 48.05 Microbits Printer Interface. ..99.95 88.15
Ali Baba/40 Thieves D. ¥321 23.25 Home FilingMgrD. ... .. .49.95 38.75 Microtek Ram Board-16K. . . ..89.00 50.30
Alien Ambush D. ... .. i 20.70 Home Financial MGMT C. -29:95 23.00 Microtek Ram Board-32K. . . .119.00 62.85
Alien Swarm C. . 5291 21.20 Home Inventory D. ... .. 21995 15.05 Mosaic 64K RAM (400/800 ..199.00 152.60
Alpha Shield R. . 239 28.30 Home Manager Kit D. . .. 2719:95 62.00 MPC 32K Memory Board. . . ..139.50 107.00
Anti-Sub Patrol C. R 13.75 Household Finance D. . . . .34.95 26.35 NEC 1201 Green Monitor. . . ..285.00 166.15
Anti-Sub Patrol D. . .29, 20.70 In Search of/Amazing D. . .39.95 27.60 NEC 1212 Color Monitor. . . ..399.00 310.00
Apple Cider Spide: .39. 28.30 Insta Edit C/D......... .19.95 14.15 NEC 1260 Green Monitor. . . 149.95 113.50
Apple Panic C/D. %9091 20.70 Invitat.-Programming 1 C. 24.95 19.25 NEC PC8023 Printer. . . ... 599.00 441.85
Assembler Editor R. 1 46.40 Invitat.-Programming 2 C. . . 29.95 23.15 NEC PC8025 Printer. . . ... 975.00 825.00
Atari BasicR. . .. .59, 46.40 Invitat.-Programming 3 C. .29.95 23.15 Parallel Printer Cable. . . ... .34.50 24.45
Atari Writer R....... .99, 77.50 It-Is-Balloon C/D. ...... .34.95 24.75 Percom ATA88-S1 1st Drive. 488.00 461.80
Attack at EP-CYG-4 C. .29. 21.20 J. White Music Lessons C/ .29.95 21.20 PI-2 12 in Green Monitor. 210.00 154.55
Attack at EP-CYG-4 D. 5394 23.35 JawbreakerC/D.......... 29195 20.70 PI-3 12 in Amber Monitor. . . 249.00 162.00
Avalanche C/D...... 3 18.25 Jumbo Jet Pilot R. . .49.95 38.30 PI-4 9 in Amber Monitor. . ... .. 199.00 144.50
BanditsED . e .34, 24.75 K-DOS) DEEmsi .89.95 62.75 Rampower 128K Memory Board. . . ..379.95 319.15
Bank Street Writer D. ..69. 48.35 K-razy AntiksR. . . . .39.95 28.30 Rana 1000 Disk Drive. ............ i 318.50
BasehallFRE G Sy .44, 31.85 K-razy Kritters R. . . 39.95 28.30 Sanyo 8112 12 in Green Mon 204.60
Basic A + With OS/A + § 56.65 K-razy Shootout R. 39.95 28.30 Serial Modem Cable. .. .. .. 28.50
Basic Compiler D........ ! 55.25 K-Star Patrol R. . . . 39.95 28.30 Serial Printer Cable. .. ..... 28.50
Battle For Normandy C/D. i 28.90 Kindercomp D......... 29.95 20.70 Signalman Modem MK 11.. 81.40
Battle of Shiloch C/D. . . . .. i 28.90 Knights of the Desert C/D. +39:95] 28.30 Smartmodem - Stack...... 215.00
Battling Bugs/Concent C. ..29. 22.60 Letter Perfect D........ 149.95 103.60 Starwriter F10-40PU Print. . . . 1,562.50
Blue Max C/D .34.9 24.75 Letter Perfect-80 COL R 199.95 153.30 Taxan 12 in Amber Monitor. 138.65
Bookkeeper D p o I 116.25 Letterman C/D...... .22.95 18.25 Taxan 12 in Green Monitor. . 131.60
Canyon Climber C/D............... 1 17.25 Lunar Leeper D. . . .29.95 20.70 Taxan Color Mntr W/Audio. 305.50
Castle WolfensteinD. . . . . ... 4 0 190) 20.95 MAG/Z65IDERRE. s .80.00 56.65 TG Joystick - Atari........ 25.75
Chess D. . .69. 48.35 Macro Assemb/Text Edit D .89. 70.00 TG Track Balllt. oo oo 2 46.00
Choplifter .44. 31.05 Master Type D......... 2 27.60 Wico 12-ft Joystick Ext. . . 6.00
Claim Jumpe Z .34, 24.75 Microsoft Basic [I D. .89.9 70.00 Wico Joystick. . . .. . 20.55
Clowns & Balloons . .24, 17.25 Miner 2049er R. . 2 34.50 Wico Red Ball Joysti 5 21.80
Compu-Math/Decimals C. 09! 20.70 My First Alphabet i 27.15 Wico Trackball. .......... = 38.40
Compu-Math/Fractions C. .29, 20.70 Nato Commander C/ 234 26.90 Wico’s “The Boss” Joystick. ......... 14.10
Compu-Read C......... 4 14.15 Number Blast C/D............. .15: 12.70
(Controller [ Rt armres i 20.70 Outlaw/Howit‘fer RC/D ..... %ggg 18.25
Conversational French C. . l 46.40 Pilot (HomePkg)R............. 9% 61.85
G 39 28,90 Dtk 12095 2120 EQ?KSH 3 SALE
Crossfire'C/D 0.0 0 oo ..29. 20.70 Boker SAMIC/DE i st v .24.95 17.65 A asoletBoRg S s g $9.95
Crush Crumble Chomp C/D.. . ..29. 20.70 Pool 1.5 D ..34.95 24.15 Arie e i - 8.40
Dak Crystal D............ ©.39, 27.60 Pooyam D...... 129095  20.70 At Ieference Man : 8:50
Data Perfect D.......... 012995  99.70 Prepare for Sat D 119.95  84.90 AinpnmEs Teaaent ; 11.50
David's Midnight Magic D . . 3495 2415 Prerple AC/DIE o e 2995 2070 Sen lobenbeninens ot -14.95 11.50
Deadline D ..49.95 3450 Preppie lG/DME <& oot ociiie s 3495 2415 tarlaound & Graphicss. -10.95 8.40
Defender R ..4495 3475 Preschool IQ Builder 1C... ... ... .18.95 13.45 Aarl Tech BeferencelNotes .. -29.95 23.75
Delta Drawing D. . . . ..59.95 43.05 Preschool IQ Builder 2C. . ... . .. .18.95 1345 Book of Atari Software '83. .. -19.95 12.80
Deluxe Invaders R. ........ ..39.95 27.60 Preschool Library C............ 5995 4245 Kids and the Atari... ... ... 19.95 14.45
DigDugR......... { ..44.95 34.75 Programmer KitR. . ............ 59.95 51.35 Your Atari Computer Book.......... 16.95 13.00
Dlr:(:enslon X C/D. .34.95 24.75 grotedor % 8 s (i T A s 34.95 gt{%g
DiskeyD....... .49.95 35.35 rotector i TR et S y 3
Bneiper Riéer Lin gg,gg %é,gs 82( RR ........... ! gggg SUPPLIES SALE
og Daze C/D i .25 eversi A 4 =
Donkey Kong R. ... (4995 3875 Rhymes & Ridd 995 20,70 D e e e
DrelbsiC/Ds = e gE et .34.95 24.20 Sea Fox D i 20.70 i > - .- .
Elephant Disks SS/SD (10). . 21.15
Eastern Front C/D. ... .29.95 23.85 SeaFoxR. .... 2394 27.60 Epson MX-80 Ribbon 2-Pac 12,55
Edit 6502:RE" s & 179.95 138.00 Serpentine C/D.. ............. .34. 24.15 Fl‘i) _N-File (Atari Cart) 1885
Empire of Overmind C. . .. .30.00 21.25 Shadow World C/D............ .34, 25.30 F"p -N-File (Disks). . . . . . .. 18.85
ET Phone HomeR. ...... 49.95 38.75 Shamus Case 2C/D............ .34 24.75 P : A v
Head Cleaning Kit........ 17.70
Facemaker D........ .34.95 24.75 Snake Byte D .o ooovininii .29.95 21.20 Maxell MD1 Disks (10 Pack) 2940
Family Finance D. .. .. .49.95 38.75 Snooper Troops 1 D............ .44 .95 32.50 NEC 8023 Ribbon 2-Pac. . . . 17.10
Fantastic Voyage R. . . . .34.95 25.70 Snooper Troops 2D............ ..44 .95 32.50 Shiile Rty 450
Figure Fun C........ .29.95 23.00 Software AutomouthD. . ........ ..59.95 41.45 N Rt 465
File It 2 System D. . . 149.95 35.35 Space Invaders R.............. ..34.95 28.45 e R 2150
File Manager 800 + . .99.95 69.00 Spelling Bee Games D. ... ...... ..39.95 28.30 NEI0PRY SLo18e s 2 o :

5 sy Verbatim MD 525 Softpa 26.95
Elip QutiDiEitans = e .29.95 21.20 SquishBEMIRPRETT Lo, S o8 +239:95 28.30 Verbatim MD 525 Hard Pack 2760
Floyd of the Jungle C/D. .29.95 23.05 Star Raiders R. . ..44.95 34.75 S 3 i :
Fort Apocalypse C/D. . .. .34.95 24.75 Starcross D. . . .39.95 27.60
Fort Apocalypse R. . .. .34.95 26.35 Story Machine D ..34.95 25.45
Frogger C/D...... . 24.10 Strip/Poke@Dieses el e v ..34.95 26.90
Galaxian R. .. 5 95 34.75 Submarine Commander R ..49.95 38.30
853 SDo.rvc?r'ef 44444 %ggg g;;ezf;:ef;‘]'glefs S e . ggg gggg Atari* is a registered trademark of ATARI COMPUTER INC.
Gort Ry s siesiommetita ) 44 .95 31.05 Teletalk D i 34.50

Teletari D. . . : 28.30
}:E%gr (?Bs : . gzgg CHECK ONE: J VISA [0 MASTERCARD
Tigers in the Snow C/D. . f 28.90 Card# E
EASTCOAST SOFTWARE | 1 fumil 52 2 ux | o
UOltimia IEDESE 5. . 59, 41.40
40 Hockersville Rd. UlyssesR& G}?ld }Ree;e [%:/D s 27.60 Telephone
Upper Reaches Apshai AR 14.15
Hershey, PA 17033 Visicalc (Special) D......... 199.95  162.50 Narme
MAIL YOUR ORDER OR CALL w_ay Out DC/D e . . gzgg %ggg
ingman =3 ..34. |
(717) 533-8125 or 533-8480 Wizard of Wor D. 13995 27.60 Address
Wizard of Wor R. ..44.95 31.05
Zaxxon C/D.... ..39.95 27.60 City
We Ship UPS — Shipping 1% ($2.50 min.) iZork [ IR ORI TSI s a Lt 39.95 27.60
C.0.D. Add an Additional $2.50 STals 2
Hardware (Printers/Monitors) P
Shipping is $2.50 +6% (U.P.S.)
For Air Mail, Canadian, APO/FPO, or Overseas Orders, Please enter my order for:
Shipping $2.50 +9% of Total Order (US Funds)
m
No Minimum Order lgslerenarog
Visa-Mastercard-C.0.D.-Check o Bleate specifyimachine:
This ad prepared August 5
Prices Subject To Change Bise gisbigoas [ Please send free catalog.
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3858 ? "HOW MANY CUPS™;:INPUT C:?

3878 7 C;* CUPS = ";C/4;" QUARTS"

3888 GOSUB I368:G0T0 3858

3898 ? ) PINTS TO,QUQRTS Seie) 2 e 2

3120 7 “"HOW MANY

3148 7 p;¢ PINTS = "‘P/2;" QUARTS"

3158 GOSUB_3308:G0T0 3126

ST ERARLE ] PINTS TO GALLONS Sk

3198 7 "*HOW MANY PINTS';:INPUT P:?

3218 ? P;*" PINTS = "“;P/8;" GALLONS"

3228 GOSUB 3I3IB60:GOTO0 3178

st B! QLUARTS TO GALLONS Siiedihd

3268 7 “"HOW MANY QUARTS™;:INPUT Q:7?

3288 7 @;" QUARTS = ";0/4;" GALLONS

3298 GOSUB IIBA:GOTO 3268

I388 CLOSE u1

3316 OPEN 111, b |

3328 2 :7 17 "5W
L[Y/N]

3330 GET ni,T

3348 IF T<>78 AND T<>89 THEN 3320

igSO IF T=78 THEN CLOSE #1:? "K":GOTO

3368 IF T=89 THEN ? :RETURN

3378 CLOSE #M1:7? "K' ;:RETURN

5808 OPEN #Hi, 4,8, "K:"

CUAUCERAR ! METRIC PREFIN CHART. mitidbid

5828 ? CUpREFIX® ,"SYMBOL ,""MEANING:?
5825 ? "tera","T","1,966,800,800,080"
5838 ? ""giga',"'G"," i,000,088,0888"
5835 ? "nega" AL i,a08,0088"
5848 ? "kilo","k",," 1,888"

5845 ? "hEC'tO" "h" prok iaa*

5058 L 4 lldekall lldall i 10.'

5855 3 "dec:“'"d" *h Lin

5868 ? ''C El'l'tl" "C": e .81

5865 ? ""milli","m',," .881"

5078 ? "micro®,"u'," .886 881"
5875 7 "nano" "n“ i .008 068 881"
5888 ? “*pico","p'," .000 BD6 086 B8BL™
56885 ? "fen‘to" L .0006 688 068 88
8 881"

5898 7 "atto',"a .000 000 600 0868 860

9895 ? "’ "’ :? “MPRESS 8 FOR EGETTE“
9188 GET ;R

5185 IF R()48 THEN 5188

5118 GOSUB II7H:GOTO 16

5208 GRAPHICS 17:5ETCOLOR 4,8,8

5216 POSITION 5,5:7 U6;"CONVERSION"
5228 POSITION 6,7:7 ii6;:""PROGRAMS"
5238 FOR I=1 TO 156:NEHT I

5248 POSITION 1,19:7 #16;"BY ARTHUR A.N
EVOLA™:FOR I=1 TO 180:NEXT I:GRAPHICS
8:RETLRN

CHECKSUM DATA
(See p. 58)

5 DATA 648,648,22,985,167,3,219,913,57
5,310,164,683,268,5408,145,6282

248 DATA 558,631,422,525,215,499,718,9
86,555,44,169,273,871,571,413,7434

490 pafa 293,628,586,713,941,285,730,5
,572,68,953,295,466,541,545, 7541

758 DATA 468,685,686,241,34,564,701,2,
584,134,931,292,216,98,419,5975

1016 pata 199,115,763,741,996,542,558,
752,839,918,705,47,27,593,331, 8836
1250 pDaTA 746,766,386,338,397,222,112,
347,79,863,426,347,627,408,272,6336
1530 DATA 347,999,788,85,354, 869 708, 4
37,361,11,51,506,%61,629.681,7231

1880 DATA 794,368, 955 586,305, 375,319,
453,162,375,253,798,999,354,522, 7618
2868 paATA 758,425,333,26,761,798,335,1
88,145,466,335,194,924,59,358,6017
2258 DATA 787,784,127,342,908,573,579,
349,818,949,278,343,267,331,968,8228
2528 DATA 356,983,580,885,363,126,331,
334,363,127,4085,151,363,274,221,5776
2798 paTa B814,370,332,383,872,377,363,
642,754,377,981,649,622,356,38,7922

858 _DATA 621,957,335,726,466,292,335,
95,473,87,342,28, 768 595 349 6469

3388 DATA 866, 456 928 885 2, 142 791,71
7,458,265,817,244,29, 946 367, 912

5845 DATA 232,211, 216 278 356, 988 87,1
43,611,746, 264 875 640 893 185

5218 DATA 495,492 314,984,2116

WANT
TO
SUBSCRIBE?

CALL
TOLL FREE

1-800-345-8112
In Penna. 1-800-662-2444

BACK-UP

(510 1peed SECtor write 41t)

Ei:fm-com

The fastest and easiest
to use machine language
Atari sector copier
Works with SLO-SEC or any
other motor speed reducer

) SLO-SEC
Q)

Electrical speed reducer
for Atari 810 disk drive

Externally activated

Back-up or create disks
with bad sectors

See our ad in ANALOG #13 See our ad in ANALOG #12

$16.95 $9.95

FasT-Back CoMBO  (Zip-COPI and SLO-SEC) $ 24.95

BASF Qualimetric Lifetime DD/SS (10/box) $ 25.50

BASF  Qualimetric Lifetime DD/DS (10/box) $ 31.00

FLip-PAK 10 disk storage box $ 3.95
Save $2.00 on Flip-Pak with disks

Name

2ip-COP] ano SLO-SEC Ppd. USA & Canada.
Street Add $2.00 shipping on all other orders.
City Allow two weeks for personal checks.
Atari is a trademark of Atari, Inc.

State Zip

MASTERCARD # %“
VISA # ARE

1704 Princess St.
Wilmington, NC

Exp. Date

Signature 28405




Lifetime
Warranty /

AXLON

RAMPOWER

PLUG-COMPATIBLE MEMORY

48K wuwrover
—— ontly S84°°5

No Soldering Required!

THE DISK EMELL\TO&)O
or Atari
128K RAMPOWER
= onty*299°°

32K rivrower
’(‘“‘[% $ 3400

Compatible with 128K Rampower

for maximum memory!
32K bare board *15°° (no warranty)

Delivery Immediate While Stock Lasts!

/A\ 1287 N. Lawrence Station Rd.
A Sunnyvale, CA 94086
Phone: (408) 945-0500
AXLON

= (&2

Qty Total $

___ 48K Rampower @ 84° for $

__ 128K Rampower @ 299°° for $

_____ 32K Rampower @ 34°°for$__
Add shipping + handling + $2.50

(CA residents add
sales tax) $

TOTAL §
Enclosed is my:
Check/Money Order No.
VISAIMCNo. -~ Exp.Date
Name
Address
City State Zip
Signature Date

WHAT IS
D:CHECK/C:CHECK?

Most program listings in A.N.A.L.O.G. are followed by a
table of numbers appearing as DATA statements, called
“CHECKSUM DATA.” These numbers are to be used in
conjunction with D:CHECK, which appeared in issue no.
10, and C:CHECK, which appeared in issue no. 11.

D:CHECK and C:CHECK are programs by Istvan Mohos
and Tom Hudson. They are designed to find and correct
typing errors when entering programs from the magazine.
For those readers who do not have a copy of either article,
send a pre-addressed, stamped, business-sized envelope

to:
D:CHECK ARTICLE
P.O. BOX28
WORCESTER, MA 01603

DGR

@ The CHIP is a modification designed for your Atari= 810
Disk Drive. It gives your 810 these extended capabilities

e Custom format tracks

i © Read track formats

e Read/Write multiple sectors with the same sector
number

; © Map Tracks (status check)
#2 © Two types of tracing
@ ° Programmable motor shutoff delay

® Drive override and write inhibit

e Semi & total locking of special features (for your own
protection)

® Each CHIP is custom made with its own Open Identifica-
tion code

e Backs up any disk automatically

FEATURING THE ARCHIVER/EDITOR

Look at these features:

e Custom formatter-any sector order/numbers. length fill bytes

e Sector editor-allows you to edit sector data

® |nstant disassembler-allows you to scroll sector data up and down

® Easily create any type of bad sector

e Compaction-most diskettes can be backed up in one or two passes on a 48K system
e Source & destination drives selectable (all drives require a CHIP)

@ Easily transfer sectors between tracks

® Extensive manual, including a section on disk formatting theory

e And much more!

No one else can offer all of these features at this low price!

Suggested Retail Price $99.95 postpaid.

The CHIP is a product of:
Spartan Software of Minnesota
marketed by

Southern Software
a Division of Southern Supply Co.
1879 Ruffner Road
P.O. Box 66398
Birmingham, AL 35210
Phone (205) 956-0986

Dealer inquiries invited.

Write for a free brochure on the CHIP and a catalog of Atari Software
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J‘

by Sally Forth

My nerdy little brother says that a program written in
FORTH can take up less memory than the same program
written in machine code! I bet him a week’s allowance
that he’s wrong. Do I win?

Nervous in Nevada

Looks like you’ll have to split the kitty, kids. It is
possible for a FORTH program to take up less space
than machine code — but it isn’t very likely on an
ATARI computer. Let’s take a look at the factors that
control the code efficiency of FORTH and M/L
programs. '

At the innermost core of every FORTH system is a
block of machine-language routines called the
kernel. The kernel can be thought of as FORTH’s
operating system; it maintains the stacks, controls
memory allocation and performs all the dirty little
housekeeping duties that make FORTH look like
FORTH. When you compile new words into a
FORTH dictionary, all you are doing is defining new
execution patterns for the fundamental FORTH
routines inside the kernel.

Each of the FORTH systems available for the
ATARI come with a “bare bones’ kernel of fixed
size. For example, the valFORTH 1.1 kernel takes
up about 7.5K of RAM; the Team ATARI fig-
FORTH kernel, about 8.9K. Because the kernel
must be permanently linked with your program in
order for it to run, the size of the kernel determines
the absolute minimum size of your program. So even
if you wrote a valFORTH program consisting of

just one word:

t thange background color to black )
: PROGRAM B 718 C! ;

the final product would still occupy at least 7.5K!

Machine language laughs at the idea of a kernel. It
requires no overhead at all because it communicates
directly to the 6502 microprocessor at the lowest
possible level. In fact, you can write a little routine in
assembly like this one:

fi268 Lba 18
80C682 5Ta 718
that performs exactly the same function as our

FORTH word PROGRAM in only five bytes.

It’s the size that counts.

When you compare the sparseness of machine
code to FORTH’s kernel overhead, it’s hard to
conceive of an application where FORTH would be
more efficient. Yet even as the kernel taketh away,
the kernel giveth — in the form of generality.

A FORTH kernel is like a Swiss Army knife. It
consists of a number of all-purpose tools (subrou-
tines) built around a simple, versatile control struc-
ture (the stack). A knowledgeable FORTH pro-
grammer can exploit the built-in features of the
kernel to concisely implement all sorts of elaborate
procedures, much as an assembly hacker uses OS
subroutines as often as possible to simplify his work.
But a FORTH kernel is far more versatile than a
machine-specific OS; and although the initial size of
a FORTH program is large, its threaded structure



Lyco Computer Marketing & Consultants
TOLL FREE 800-233-8760

TO ORDER
CALL US

600XL $$$$$149.00

800 XL... $CALLS
1200 XL. $499.00
1400 XL . $CALLS
1450 XL . SCALLS$

1025 Printer
1020 Color Printer . $245.00
1027 Printer
1010 Recorder
410 Recorder
810 Disk Drive
1050 Disx Drive ....
850 Interface
ADVENTURE

Sea Dragon
Stratos

Treasure Quest
Series 1-12

Saga Series 1-6
Stone of Sisyphus
Eliminator

BOOK of ATARI
SOFTWARE 1983

$16.75

CX415 HOME FILING
MANAGER

CXL4007 MUSIC COMP
CXL4002 ATARI BASIC
Cx8126 MICROSOFT
CX4119 FRENCH
CXx4118 GERMAN

$41 75

$33 75
$45 75
$65 75
$45 00
$45 00

PROWRITER 2P

GEMINI 15 3
PRINTMASTER ....$1589.00
SMITH CORONATP1...$549.00

CITOH 8600B
STARWRITER

OKIDATA 82
OKIDATA 83
OKIDATA 84P....
OKIDATA 93

In PA 1-717-327-1824

PARKER BROTHERS
Tutankham R
Super CobraR ...
Astro Chase R
Frogger R

Popeye R

SPINNAKER

Story Machine R

Face Maker R

Kinderomp R

Fraction Fever R

Delta Drawing R

EASTERN HOUSE
Monkey Wrench 2
INHOME

DEFENDER

SPEED READING

ATARI WRITER. ..
BOOKKEEPER

CX4018 PILOT HOME ....
CX 405 PILOT EDU
CX404 WORD PRO
CXL4013 ASTEROID
CXL4020 CENTIPEDE
CXL4022 PACMAN
CXL4011 STAR RAIDER -
CXL4004 BASKETBALL
CXL4006 SUPER BREAK.$25.75

NEC JB1260
NEC JB1201
NEC TC1201

Amdek Color |
Amdek 300 Green
Amdek 300 Amber ..

GORILLA GREEN

.. $1498.00

SAVE

SSI

Battle of Shilo C/D $26.75
Tigers in the Snow C/D....$26.75
Battle for Normandy C/D ..$26.75
Knights of the Desert C/D .$26.75
Cosmic Balance C/D $26.75

ON-LINE
Frogger
Wizard & Prin

ROKLAN

BIG 5
Miner 2049

Family Budget
F. Cash Flow

BRODERBUND
Bank Street Writer D

Devid's Midnight
Stellar Shuttie C/D

Gridrunner R

Sword Point D
INFOCOM

Zork 1/2/or 3

SINGLE DRIVE AT88 S1

DUAL DRIVE AT88 S2.....
AT88 with printer port..
AT88 Doubler Board ...
DUAL HEAD 44S1..........
DUAL DRIVE 44S2 ........

BUSINESS
Visicalc
Letter Perfect
Letter Perfect
Data Perfect
Text Wizzard
Spell Wizzard
File Manager
Home File Mgr
Bookeeper

Atari Word Pro
Tax Advantage
Home Accountant
Bank Street W
ATARI WRITER

BLANK DISKETTES

ELEPHANT §S/SD $18.25
ELEPHANT SS/DD $21.75
KANGAROO SS/DD with
storage case

MAXELL MD |

MAXELL MD Il

DISK CASE  (holds 10)
DISK CASE (holds 50
ROM CASE (holds 101

$4 95
$19 75
$19 75

PERCOM

. $349.00
. $535.00
..$449.00
-.$129.00
-$575.00
-$899.00

SINGLE DRIVE 40S1.......$499.00
ADD ON DRIVES .............$CALL

on these
in-stock

PRINTERS

GORILLAGX-100 ..........c0vvevet.... $195.00

GEMINI10X .......ccviieviveennn.....$279.00

LOWEST
PRICE
AVAILABLE

PROWRITER .........0....-00 . ........$349.00
NEC BOR23.. . i ol st 29379100
DELTA 1O ... ... i iiia:. .$479.00
EPSON LINE. . .... ... .ccnciicn .- .SSCALLSS

DIABLOG630..........ccvivvneeee.....$1749.00

POLICY

In-stock items shipped within 24 hours of order. Personal
checks require four weeks clearance before shipping. No
depositon C.0.D. orders. Free shipping on prepaid cash orders
within the continental U.S. PA residents add sales tax. All
products subject to availability and price change. Advertised
prices show 4% discount offered for cash, add 4% for Master
Card or Visa. DEALER INQUIRIES INVITED.

TO ORDER

or send order to
Lyco Computer

P.O. Box 5088
Jersey Shore, PA 17740

CALL TOLL FREE

800-233-8760

In PA 1-717-327-1824
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makes it grow less quickly than a machine-language
program. Theoretically, a point can be reached
where FORTH and machine code take up the same
amount of RAM (see Figure 1), after which the
FORTH application will require less memory than
the same job written in pure machine code.

When is this break-even point reached? It depends
on the nature of the application, the power of the
FORTH kernel and the skill of the programmer.
Generally speaking, your FORTH program has to
get fairly large before it will begin to compete with
the best RAM-cramming efforts of an assembly
hacker. That’s why you’re not likely to realize the
potential efficiency of FORTH with a computer as
small as the ATARI. On larger machines, however,
FORTH can make a big difference when it comes to
saving memory.

Size of program.

Complexity of Application

Figure 1.

One way to reduce the size of a FORTH program is
to run it through a utility called a target compiler. A
target compiler analyzes your application and strips
away all the unnecessary gunk and dribble, leaving
you with a tight package of object code that is smaller
and maybe even a little faster than the original. None
of the FORTH systems available for the ATARI offer
a target compiler, although Valpar International is
supposed to have a valFORTH compiler in the
works.

As I mentioned above, the threaded architecture
of FORTH makes a big contribution to its efficiency.
But it takes good, structured programming tech-
niques to realize this benefit. We’ll discuss the con-
troversial subject of structured programming in my
next installment.

Sally welcomes your questions about the
FORTH programming language, and will pub-
lish the most interesting letters in future
columns. Write to her c¢c/o A.N.A.L.O.G.
Computing, P.O. Box 23, Worcester, MA
01603.

RADICAL SYSTEMS™
proudly presents

16K Cartridge Maker™ EPROM BURNER
for the ATARI® 800
with Cartridge Clone™

$129

e Make your own cartridges for the ATARI®, on the ATARI®.

e Backup 8K and 16K cartridges to cassette, disk or EPROM by
merely plugging cartridge into Cartridge Clone™.

e Burn your own code.

Programs single voltage 2K,
4K, and 8K EPROMS — 2732,
2732A, 2532, 2716 (2516),
2564, 2764.

Commands include Help
menu, Blank check, Verify,
Copy, Program, Display, Save
to device, Exit to DOS, Exit
to left cartridge, Load from
device, Quickload into
buffer.

 Plugs into right Cartridge slot. No cabling required. Ready
to run!

e Stands alone or can be used with ASSEMBLER/EDITOR Car-
tridge, DOS, or AMAC. Required memory 32K. Disk not
needed but supported.

e May be called from BASIC.

e Manual, EPROM resident software, and all adapters in-
cluded.

Also available — 8K EPROM cartridge boards
which can be used in ATARI 400 or 800 in left or right
slot. Uses 2532, 2732. $15

16K EPROM cartridge boards
which can be used in ATARI 400 or 800 in left or right
slot. Uses 2564, 2764. $25

BETLJUZ™ JAZZ MUSICBOX ............... $25
Automatically generates over 50000 songs.

In the “automatic” mode, synthesizes a melody, harmony,
snare drum, and bass part for each of the 50000 songs.

Capable of providing a computer arrangement of user
melodies. In this “manual” mode, the user “plays” his melody
on the keyboard, and the program provides a harmony,
snare drum, and bass part to arrange the user melody.

Program source code is documented and is an excellent
tool for experimenting with music synthesis. Requires 32K
810 disk drive, and BASIC cartridge.

SKETCHPAD Syt U3 Sl il saass ain $25
A drawing tool for creating designs on ATARI® 400, 800.
Joystick controller positions cursor in drawing area of TV
display. 25 commands for drawing, coloring, and merging
designs. Draw points, lines, boxes, circles, lines radiating from
a common point, and solid areas. Change the hue and inten-
sity of four pen colors. 128-color palette (16 hues and 8 lumi-
nosities) are available. May display four colors at a time.
Merge a screen design with one stored on cassette or disk-
ette. Requires BASIC cartridge, joystick, disk drive, 24K.

SKETCHIPRINT™ 5ot i o oo o nseis $25
Graphics printing program prints Sketchpad™ files on
EPSON printers with GRAFTRAX 12 different ways.
IRON-ON produces a printout which may be transferred
to a T-shirt. Requires BASIC cartridge, EPSON MX-80 or
MX-100 with GRAFTRAX-80 or GRAFTRAX-PULS, 850 inter-
face or equivalent, 24K, 810 disk.

DISTRIBUTORS WELCOMED!
RADICAL SYSTEMS™

2002 COLICE ROAD, S.E., HUNTSVILLE, ALABAMA 35801 — (205) 539-0521
CHECK OR MONEY ORDER. MINIMUM SHIPPING CHARGE $3.COD ADD $2.
ATARI is a registered trade mark of Warner Communications.
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A NEW 80 COLUMN BOARD

by Brian Moriarty

AUSTIN-80 VIDEO PROCESSOR
AUSTIN FRANKLIN ASSOCIATES, Inc.
43 Grove Street

Ayer, Massachusetts 01432

Composite Monochrome $289.95

RGBI Color Adapter $69.95 additional
Requires ATARI 800 Computer

The ATARI’s 40-column text format is fine for
BASIC programming and an occasional letter with
AtariWriter. But if you want to get serious about
word processing or other business applications,
sooner or later you’re going to wish you had a pro-
fessional 80-column screen. How do you get 80-
columns on an ATARI, you ask? By adding an 80-
column video board and an appropriate video
monitor to your system, that’s how.

Austin Franklin Associates’ new Austin-80 Video
Processor is the latest entry in the ATARI 80-column
market. AFA is best known to the ATARI
community for their superbly engineered memory
boards. Austin-80 continues this tradition, offering
the serious ATARI 800 user features and capabili-
ties found in no other product of its kind.

What it comes with.

A basic Austin kit consists of the main video
processor board, a video [/0 cable, a 4K ROM
cartridge containing the 80-column software drivers
and brief but complete instructions. Installation
requires no tools and only a few minutes of your
time. The video board goes into memory slot #3; if
you’re already using three memory boards, you’ll
need a new 32K or 48K board to replace the lost
RAM. The I/O cable snaps into a connector on the
video board and snakes out the back of your con-
sole, underneath the top cover. It’s terminated with a
5-pin plug for the 800’s monitor output, an RCA-
type video output jack and a 9-pin input plug
intended for a light pen. No sound output is
provided, but a pin-out diagram in the documenta-
tion shows how to add one yourself.

The Austin-80 system requires a monochrome
monitor of 12 MHz or better bandwidth for best
performance. The big mail-order houses are current-
ly selling 12 MHz “‘green screens’’ for less than $100.

For color operation, you have to get AFA’s $69.95
Color Adapter and an RGBI monitor, now available
for under $400. You shouldn’t use a color or black-
and-white TV set or a composite color monitor with
the Austin-80.

Each character in the 80-column by 25-line
display is formed in an 8-by-10 dot matrix. The
supplied character set is made up of 7-by-9 letters
with true lower-case descenders. Software-
controllable attributes include character blink,
inverse video, half-intensity and full underlining.
With the RGBI adapter and a suitable monitor,
characters can take on any one of fifteen colors.
Don’t like your j”’s with little curly-Q’s on the tails?
Then get out your EPROM burner and design your
own; the Austin-80 documentation tells you every-
thing you need to know about replacing the on-
board character set.

The Austin 80-column Board.

The special video cable included with the RGBI
Adapter fits the 9-pin connector found on the back
of virtually all new RGB monitors. You’ve got to see
Austin-80 in RGB color to appreciate it. The hues
are brilliant and highly saturated, with crisp, sharply-
formed letters. I had a little trouble making out some
of the inverse video characters, but the RGB monitor
I used wasn’t in perfect alignment. The same inverse
characters looked great on my Amdek 300 green
screen. (See the color screen shot on the next page.)

[ do have a minor gripe with the Austin-80’s
blinking cursor. You can make it visible or invisible,
but you can’t make it stop blinking, even while

(continued on next page)
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(review continued on page 65)

ATARI 400/800 USERS

HOW TO SURVIVE
A BOMBING.

If you have irreplaceable programs on executable disks,
you need to protect your investment with a back-up. Not only
against the common elements that can ruin your programs,
but also against unforeseen and unusual dangers.. like a
spilled drink or an overly zealous puppy.

Now, thanks to the Happy 810 Enhancement Kit, you
can make unlimited copies of all of those valuable programs
in your personal library. The kit is not only a completely
automatic hardware and software system for personal or
business use, it reads all format type disks at an incredibly
rapid pace. Plus, it can write to an uninformed disk, increase
the speed of data transferred from your computer to your 810
disk drive up to 3X, thus preventing wear and tear, and it can
act as a diagnostic for RPM's and RAM check.

All in all, the-easy-to-use and easy-to-install (you just
pop it in) Happy 810 Enhancement Kit, with optional Com-
pactor (loading up to 4-6 programs per disk) is the ideal
safeguard for Atari 810 users. So pick one up at your local
computer store or call us directly for more information.

Once you have the Happy Enhancement Kit, you won't
explode when your program bombs.

Software YLUM, inc.

626 Roosevelt Avenue
Carteret, New Jersey 07008
(201) 969-1900
We are the largest stocking distributor of the 810 Enhancement Kit,
Compactor, Multi-drive, and Customizer Programs.

Dealer inquiries invited
*ATARI 810 1s a trademark of ATARI INC

INTEC
RAM BOARDS

Lifetime Warranty
ATARI

82K 40011800 . ... .. .. 59.95
AR A0S S 84.95
BAIRC A0 S 109.95
BRI 20 .. ... . 69.95
PRINTERS
ERSONIEXCBO . .. . .. . 529.95
ERSONHEXTTIO00!. . .. ... 729.95
PROWRITER 8510 AP .. 369.95
GEMINIFIEXETE. . . . .. . 294.95

INTERFACES

Microbits MPP 1100 Atari . ... 79.95
Grappler + Apple ........ 124.95
Cardco ... VIC 20-°‘64 ... 59.95

MODEMS

MPP 1000 Atari Direct-Connect W/Term.

Software (No. 850 needed) . . . . . 159.95
Hayes Smart Modem 300 Baud 209.95
Rana 1000 Drive . ......... 349.95

Ordering Information:

We accept M/C, VISA, Money Orders, and Cashier
Checks. Sorry No C.0.D’s.

SHIPPING: Add 3% UPS ($3.00 Minimum).
APO/FPO 5% ($5.00 Minimum). International
Orders 10% ($10.00 Minimum). Credit Cards add
3%. California Residents add 6% Sales Tax.

MICRO
MERCHANT

898 Via Lata Suite ‘H’
PO. Box 1516 A
Colton, CA 92324

ORDERS ONLY

800-652-8391

Customer Service
714-824-5555

[ i ] [ 0]
Mastercard. VISA
S =]




Craftsmen Need Precision Tools. ..
Programmers! Demand Precision Software!

BASIC XL has twice the speed and twice
the power of Atari® BASIC. And yet, as
befits a fine craftsman’s tool, BASIC XL is
even easier to use and more dependable,
while including such outstanding major
additions as structured programming,
string arrays, programming aids, enhanced
graphics, and business capabilities.

Atari BASIC is a good starting point. We
should know. We wrote it in 1978. Buy
BASIC XL. Take advantage of five more
years of experience!

So, prepare yourself for some explor-
ation into imaginative programming with
BASIC XL! Cartridge, excellent tutorial,
reference manual .. . $99.

PRECISION SOFTWARE
A DIVISION OF 0SS, INC.

1173D S. Saratoga/Sunnyvale Road
San Jose, CA 95129 - (408) 446-3099

Functional, honest, and beautiful
describe the simple lines of a crafts-
man's tools. For the jeweler these
tools are an extension of the human
hand to better execute complex
designs. For you, the programmer,
Precision Software tools keep com-
plications out of your programming while
allowing you to produce intricate
programs.

See the complete collection of 0SS
Precision Software™ tools!
MAC/65: The fastest 6502 macro
assembler/editor package on
cartridge . . . $99.

BUG/65: A powerful debugger. On disk,
with 0S/A+. .. $35.

C/65: The first native mode “‘small ¢”
compiler for Atari and Apple®
computers. On disk. .. $80.

ACTION!: The fastest, small computer
language ever. A feature-packed
cartridge at only . .. $99.

ATARI and APPLE 11, are trademarks of Atari, Inc. and Apple
Computer, Inc., respectively. MAC/65, BUG/65, C/65, BASIC
XL, 0S/A+, and 0SS PRECISION SOFTWARE™ are trademarks
of 0.5.S. INC. ACTION! is a trademark of Action Computer
Products.



ISSUE 14

A.N.A.L.O.G. COMPUTING

PAGE 65

you’re typing. The purpose of a blinking cursor is to
help you find your place after you’ve taken your eyes
off the screen. It shouldn’t continue to blink while
you’re moving around the screen, and I don’t like it
when it does. Text Wizard, AtariWriter and the
40-column Letter Perfect all stop blinking tem-

porarily when you touch a key; so should the Austin-
80.

Invisible ROM.

The Austin-80 ROM cartridge is an intriguing
little device. This “video operating system’’ sits in
the right cartridge slot and takes control of your 800
whenever you turn it on or hit SYSTEM RESET. It
automatically reconfigures the ATARI’s built-in
screen handlers to make them work with the 80-
column processor. Unlike a conventional ROM, the
Austin-80 cartridge doesn’t “‘steal’’ any of your
precious memory — in fact, it actually gives you an
extra 993 bytes of free workspace (!) by eliminating
the display overhead normally required by a
GRAPHICS O screen.

Austin-80 is smart enough to know when you
don’t need 80 columns. Any CIO GRAPHICS call
other than mode O will instantly switch control of
the display back to ANTIC and GTIA, so you can
enjoy all the hi-res graphics and player/missiles you
like. A firm press of the RESET key will drop you
back into the Austin-80. And because the 80-
column driver is on cartridge, you don’t have to rip
apart your entire system to play an occasional round
of Archon. Just pull out the ROM and the video
board disappears as far as your 800 is concerned.

What it works with.

The Austin-80 display handler is designed to work
with any program that uses standard CIO calls to
access a GRAPHICS O screen. In practical terms,
that means it’s very easy to write software for the
Austin board. Just use the familiar BASIC PRINTS,
INPUTs and POSITIONs (or their machine
language equivalents) and everything will look just
fine. Sneaky hackers who like to POKE things
directly into screen RAM had better steer clear of
this board, though.

Austin Franklin Associates is working with a
number of major software publishers to create
compatible versions of the best ATARI business
software. Austin-ready versions of LJK’s Letter
Perfect and Data Perfect should be available by the
time you read this. Synapse Software is reportedly
preparing 80-column editions of their upcoming
SynApps business series, including the SynCale
spreadsheet, SynFile database and SynText word
processor. If this integrated package is as good as
some of Synapse’s latest games, Austin users will
have nothing to complain about. AFA also has a
powerful 80-column telecommunications package
in the works that fully supports the RGBI color
_option.

Everything published on disk by Optimized
Systems Software (OSS) seems to work with
Austin-80. This comes as no surprise, since Bill
Wilkinson is a fanatic about sticking to CIO
protocol. Compatible products include MAC/65,
BASIC A+, OS/A+ and C/65. Words cannot
describe the joy of using MAC/65 in eighty
columns! Let’s hope the upcoming cartridge versions
of OSS BASIC and MAC/ 65 stay nice and compa-
tible.

On the negative side, the current release of OSS’s
bank-switching Action! cartridge doesn’t take
kindly to the Austin board, and neither do Text
Wizard, VisiCalc or valFORTH (drat), but
Extended fig-FORTH from APX is supposed to
work okay. You can’t use a 16K ROM cartridge in
conjunction with the Austin ROM. That disqualifies
Atari Logo and Atari Microsoft BASIC II from
the 80-column sweepstakes. The AtariWriter
cartridge takes a particularly dim view of the Austin-
80. You have to completely remove the video
processor board from slot #3 or it won’t work at all.
But if you’re considering the purchase of an 80-
column board, you probably need a word processor
with more oomph than AtariWriter anyway.

8K ATARI BASIC is almost totally happy to share
its ROM cradle with the Austin cartridge. I say
“almost” because Austin-80 limits the length of a
logical line to 80 characters instead of the usual 120.
If a line of BASIC code exceeds 80 characters (not
uncommon), you won’t be able to edit the line
without getting a syntax error. This should pose no
problems for new programs written with 80 columns
in mind. But watch out for those mega-lines in your
old programs. This warning also applies to BASIC
A+ users.

If you want a real selection of software goodies for
your 80-column ATARI, check out the ATR8000
Module from Software Publishers. This periheral
works together with the Austin-80 board to put an
entire library of CP/M and MS-DOS software at
your fingertips. I recently had the pleasure of
booting up the legendary WordStar word processor
on my lowly ATARI 800 system! Austin-80 and
ATR8000 look like a fascinating combo; a closer
inspection of the ATR8000 system will appear in a
later issue.

Video value.

The Austin-80 Video Processor proves that
professional computer hardware doesn’t have to be
expensive. Used with a decent monitor, it delivers a
level of performance that equals VDTs costing many
times as much as an ATARI 800 system. If your
loyalty has been wavering lately, and you’ve caught
yourself gazing wistfully at the IBM PCs in your local
computer store, get a demo of the Austin-80 board
on a good RGB monitor. It’ll make you feel a whole
lot better about owning an ATARL O
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by Keith Valenza

Monkey Up A Tree

By Joe Grande

ATARI PROGRAM EXCHANGE
P.O. Box 3705

Santa Clara, CA 95055

24K Cassette or Disk $24.95

Monkeymath

By Dennis Zander

ARTWORX Software Co.

150 North Main St.

Fairport, NY 14550

16K Cassette ($24.95) or Diskette ($28.95)

If you're frustrated by the low quality of educa-
tional programs available for your ATARI, you may
want to consult the latest APX and Artwork
Software catalogs. Two recent releases — Monkey
Up a Tree and Monkey Math are excellent learn-
ing games for elementary children. In both games,
children learn basic arithmetic facts while playing
fun games at the same time.

In APX’s Monkey Up a Tree, the setting isa jun-
gle with banana trees and one or two hungry mon-
keys, depending on the number of players. The
object of the game is for the player’s monkey to
climb to the top of the tree and pick a banana. After
the hungry ape takes his treasure, he jumps to the
ground and eats it, tossing the peel aside. The player
whose monkey reaches its goal three times is the
winner. To do this, the player must solve a series of
arithmetic problems which appear at the bottom of
the screen.

When the player registers a correct number, the
monkey climbs a short distance toward the top. If
the player types the wrong answer or waits too long,
the monkey slides down part of the way. After the in-
correct answer has been typed, the correct answer is
displayed at the bottom of the screen.

Sy
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Adults will discover that they can compete equally
with children without going easy on them because of
the game’s handicapping feature. This feature, which
allows for individual differences in ability, is depen-
dent upon the player’s speed and accuracy. Skilled
players quickly move on to more difficult problems.
The program is designed to keep the players at the
lowest level at which they show some difficulty.

With the exceptions of the brown monkeys, the
yellow bananas, and the bright blue sky, the screen’s
colors are limited to various shades of green. How-
ever, this is a minor weakness in the program. The
monkey’s tail-wagging and banana-eating are nice
graphic touches.

The author could have been more creative in his
uses of sound effects. Only two are used in this
game-the sound of the monkey sliding down the tree
after an incorrect answer is typed, and a melody
heard after every correct answer. The melody in-
creases in pitch as the monkey nears the top of the
tree.

Monkey Up A Tree



If your children enjoy playing arcade games,
they’ll enjoy Artwork Software’s Monkeymath.
This game uses the elements of arcade action to teach
basic arithmetic skills.

The setting of the game is a “number factory”’ run
by apes. The high-resolution graphics include a con-
veyor belt (which contains the digits 0-9), a gorilla
which stands above the conveyor belt, and chimpan-
zees which carry the correct answer off the screen.

Users have a choice of three skill levels and five
operations — counting, addition, subtraction, mul-
tiplication, or division. When the problem appears
at the bottom of the screen, the player uses the joy-
stick to move the gorilla above the correct digit and
presses the fire button. The number then falls
through a chute to the bottom of the screen where
the chimps are waiting for it. If the answer is correct,
the player scores fifty points. The chimps then carry
the answer off the screen and bring out a new
problem. Incorrect answers are removed without
penalty.
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Monkey Math

Although the documentation is fairly well-
written, it does not fully explain how to play the
counting game. However, with a little practice,
children can easily figure out how to play it.

Each game, which lasts one minute, is the equi-
valent of one simulated eight-hour work shift. The
“day” begins at eight o’clock, includes a “lunch”
break at noon, and ends at five o’clock. During lunch
and at the end of the shift, the gorilla eats ‘“‘bonus
bananas,” which are awarded to each correct answer
after the fifth one and score additional points.

The clever sound effects include these of the
conveyor belt, and the blowing of the whistle at the
beginning and at the end of each shift.

Monkeymath is a well-designed teaching game
for elementary children. The most obvious arcade
element — the incentive to score higher points as
quickly as possible — will cause a child to memorize
important math facts without realizing it. The faster
he or she answers the question, the higher the
score. [

LOOK WHAT WE HAVE FOR
YOUR ATARI® HOME COMPUTER

More Disk Drive for your money. In fact, with the Astra 1620, you get two superb Disk Drives for the price of one. The
Astra 1620 is single or Double Density (software selectable) and completely compatible with Atari Dos or OSA+ Dos.
When used as Double Density the Astra 1620 has the same capacity as Four Atari 810* Disk Drives.

The ASTRA 1620 DOUBLE

DENSITY — DOUBLE DISK >b HSTRH
DRIVE HAS A SUGGESTED N

LIST PRICE OF $595.00. ( S\I’STEMS

5230 CLARK AVENUE - LAKEWOOD, CA 80712 -+ PHONE: (213)804-1475

*© ATARI IS A REGISTERED TRADEMARK

CHRISTMAS FOR ATARI

“THE CHIP” WITH ARCHIVER/EDITOR —
A DISK DRIVE MOD KIT AND DISK WHICH BACKS UP
99% OF THE DISKS CURRENTLY ON THE MARKET

AND ALLOWS YOU TO CONSTRUCT
YOUR OWN CUSTOM FORMAT REPLICATES
TRACKS WITH SECTOR ERRORS, 7 TYPES OF DATA
ERRORS, MISASSIGNED SECTORS AND MORE.
THIS IS NOT A SIMPLE COPIER
— THIS ONE WORKS!
$85—INSTALLED $100

48K MEMORY BOARDS CALL

32K MEMORY BOARDS
$55 ($15 TRADE-IN ON YOUR 16K)

GTIA CHIPS $10
KOALA PAD $90
2 REBUILT JOYSTICKS FOR $10
SOFTWARE FOR ATARI — LARGE SASE FOR LIST

D&G COMPUTRONICS
4505 SHAWNEE RD., MARTINEZ, GA 30907
404—860—3700

ADD $2.00 PER ORDER S&H.
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HAPPY 810 ENHANCEMENT

The only change needed to run all WARP DRIVE software
Plug in P.C. board requires no permanent modifications )
Proven reliable in thousands of installations, reduces disk drive wear fis At S
Comes completely assembled and tested, just plug in and use TR L O /°
Full one year parts and labor guarantee, compatible with existing software 7

High quality printed circuit board with gold connectors

NO ONE ELSE HAS THIS PERFORMANCE 2 ;
Unenhanced whole disk (ATARI rev B format) read time: 112 seconds 5‘@4
Unenhanced whole disk (ATARI rev C fast format) read time: 89 seconds

ENHANCED 810 whole disk (any format) read time with standard software: 68 seconds o
ENHANCED 810 whole disk (any format) read time with WARP DRIVE software: 43 seconds

Standard software whole disk write and verify time: 238 seconds ¢ 5

WARP DRIVE software whole disk write and verify time: 62 seconds o

NEW HAPPY WARP DRIVE SOFTWARE

WARP SPEED HAPPY BACKUP PROGRAM

Completely automatic: nothing to figure out, insert disks and press return
Only program on the market guaranteed to backup any disk

Can write to a blank disk: format write and verify in one operation =
Automatic program tracing: copies only the tracks that are used L
Efficient memory utilization: reduces the number of disk insertions

Requires only one ENHANCED disk drive, backups will work on a standard drive

WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM

® Same features as above plus support of multiple ENHANCED drives
@ Can be used with up to 4 ENHANCED drives

® Source and all destination drives read and write in parallel

® Format write and verify 3 complete disks in less than 3 minutes

WARP SPEED HAPPY COMPACTOR PROGRAM

Reduces the number of disks required to backup your library
Combines up to 8 self booting disks into 1 disk with a menu
Compacted disks run only on an ENHANCED drive

Pays for itself by saving on disks

Single or dual ENHANCED drive operation

HAPPY WARP DRIVE DOS

e Improves ATARI DOS 2.0S to use warp speed reading and write with verify
e Use all features of BASIC, PILOT, FMS, and DUP at top warp speed

e Warp speed I/O software module available separate from DOS

HAPPY WARP DRIVE SECTOR COPY PROGRAM
e Standard format whole disk read, write and verify in 105 seconds
e Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives

HAPPY CUSTOMIZER PROGRAM (sold separately $99.95)

® Creates custom format disks of any specification

® Any type bad sector, duplicate sector numbers, or interleave

® Easy to use but requires an advanced level user to interpret the results

REVIEWED IN POPULAR MAGAZINES X
AN.AL.O.G.COMPUTING—July/August 1983 “..The installa.on instructions for the Happy 810 Enhancement are among the best | have ever seen...The Happy
810 Enhancement is one of the most powerful hardware modifications available to ATARI computer owners.”

ANTIC—July 1983 “The difference between a normal ATARI 810 disk drive and one equipped with Happy is like the contrast between mass transit and the
automobile. A car costs you more initially, but improves the quality of your life. Similarly, if you use your disk drive a lot, installing Happy will markedly enhance your
programming life.”

SPECIAL SUGGESTED RETAIL PRICE BEFORE DECEMBER 31, 1983: Get the HAPPY 810 ENHANCEMENT with the single and multi drive HAPPY BACKUP
PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS, plus the HAPPY SECTOR COPY, all with WARP DRIVE speed, including our
diagnostic for $249.95. Existing registered ENHANCEMENT owners may upgrade to WARP DRIVE speed for $15.00 with no hardware changes.!

Price includes shipping by air mail to U.S.A.and Canada. Foreign orders add $10.00 and send aninternational money order payable through a U.S.A. bank. California
orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from stock. Personal checks require 2-3 weeks to clear. Cash COD
available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other ATARI compatible drives coming soon, call for
information. Please specify -H model for all drives purchased new after February 1982, call for help in ENHANCEMENT model selection. Dealers now throughout
the world, call for the number of the dealer closest to you. ATARI 810 is a registered trademark of Atari, Inc.

HAPPY COMPUTING e P.O.Box 32331 e San Jose, California 95152 @ (408) 251-6603



Get pm ANIMATOR
And put your fantasies on the screen.

A product from Don’t Ask. Programmed by Roger Bush.

Produce dazzling PIayer-MussnIe animation on your Atari, just by on a disk to reload later. And build your moving figures right into
writing a BASIC program. Make your creative ideas real. your own BASIC programs. Flying dragons, spinning rockets,
All you need is pm ANIMATOR, the Player-Missile control leaping athletes - you create them all,
kit from DON’T ASK. You don't need to kpow machine language. And you won't
All the colors, motions, and shapes you can make with Player-  have to do bit-mapping.
Missile Graphics are now available from BASIC. Just use pm ANI- Get pm ANIMATOR, and write that arcade game you've been

MATOR's magical editors and subroutines. Draw pictures and ani-  dreaming about. The power is yours.
male them with ease. Edit your animation sequences. Save them
Have your dealer demonstrate pm ANIMATOR.

Comes with numerous demo programs and tutorial on Player-Missile Graphics.
Requires disk drive, 32K RAM Atari computer.

SUGGESTED RETAIL PRICE: $44.95

To order by mail from TRONIX, add $2.00 shipping/ Dealer inquiries welcome.
handling to your check or money order. California
residents add 6% sales tax (6-1/2% if you reside in ATAR| 18,8 tragematkiglAArine, 8295 South La Cienega BIvd., Inglewood, CA

(213) 215-0529

L.A. County).
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This issue, A.N.A.L.O.G. continues its series of
public-domain assembly-language game programs
with Retrofire, a game of skill for one player.

Typing the program.

Before typing anything into your computer, take a
look at the listings accompanying this article.

Listing 1 is the main data and data checking
routine. This listing is used to create both cassette
and disk versions of Retrofire. The data statements
are listed in hexadecimal (base 16), so the program
will fit in 16K cassette systems. This makes typing
rather difficult, but it’s a necessary evil.

Listing 2 must be added to Listing 1 if you are
using a 410 or 1010 cassette recorder.

Listing 3 must be added to Listing 1 if you are
using a disk drive.

Listing 4 is the assembly-language source code
for Retrofire, created with the ATARI Macro
Assembler. You DO NOT have to type in this listing
to play the game! It is provided for those readers
interested in assembly language.

Follow the instructions below to make either a
cassette or disk version of Retrofire.

Cassette instructions.

1. Type Listing 1 into your computer and
verify your typing with C:CHECK. (See
page 58.)

2. After Listing 1 has been entered into your
computer, type in Listing 2. The program lines
will merge with Listing 1. Make sure these lines
were typed correctly. It’s a good idea to CSAVE
the entire program at this point.

3. Type RUN and press RETURN. The
program will begin checking the DATA lines,
printing the line number as it checks each one. It
will alert you if it finds any problems. Fix any
incorrect lines and re-RUN the program if
necessary until all errors are eliminated.

4. When all data lines are correct, the
program will ask you to “READY CASSETTE
AND PRESS RETURN.” Place a blank tape in
your recorder, press RECORD and PLAY
simultaneously and press RETURN. The
message ‘“WRITING FILE” will appear and the
program will create a boot tape version of
Retrofire, printing each DATA line number as
it goes. When the READY prompt appears,
you’re ready to load and play the game. Make
sure your BASIC program has been CSAVED
before continuing.

5. From this point on, whenever you want to
play Retrofire, do the following: Rewind the
tape created by the BASIC program to the
beginning. Turn your computer OFF and
remove any cartridges. Press PLAY on your
recorder, then turn your computer ON while
holding down the START key. The computer
will BEEP once. Press RETURN and Retrofire

will load and run automatically.

Disk instructions.

1. Type Listing 1 into your computer and
check it with D:CHECK II (see p.58) to
eliminate any typing errors.

2. After Listing 1 is correctly typed into
your computer, type in Listing 3. The lines in
this listing will merge with those in Listing 1.
It’s a good idea to SAVE the entire BASIC
program at this point.

3. Type RUN and press RETURN. The
program will begin verifying the DATA lines,
printing the line number of each as it goes. It will
alert you if it finds any problems. Fix incorrect
lines and re-RUN the program if necessary until
all errors are eliminated.

4. When all the date lines are correct, the
program will ask you to “INSERT DISK WITH
DOS, PRESS RETURN.” Place a disk with
DOS in drive 1 and press RETURN. The
message ‘“WRITING FILE” will appear and the
program will create an AUTORUN.SYS file,
printing each data line number as it goes. When
the READY prompt appears, you're ready to
play the game. Make sure your BASIC program
has been SAVEd before continuing.

5.To play Retrofire, place the disk
containing the AUTORUN.SYS file in drive 1.
Turn the computer OFF, remove any cartridges
and turn the computer ON. Retrofire will load
and run automatically.

The game.

Your spacecraft was orbiting Jupiter when
suddenly the radiation shielding failed. Forced to
eject in an escape capsule, you must now land on lo,
the only moon with a safe landing area. Your
computers are able to take you to within 20,000 feet
of the surface, where you must take the controls for
the final approach and landing. Along with the
obvious danger of crashing into the surface, you
must avoid intense radiation from Jupiter and
erupting volcanoes on lo’s surface!

Retrofire requires one joystick in port 1.

When the game begins you will be shown a display
of your escape pod’s console, with the game credits.
You have two factors that influence game difficulty,
GRAVITY and FUEL.

The gravity level can be set to L (low), M
(medium) or H (high). Low gravity is recommended
for beginners. Select the desired gravity level by
pressing the OPTION key.

The fuel level can range from 5,000 to 14,000
units. Select the desired fuel amount by pressing the
SELECT key. Normal gravity/fuel amounts are:
Low gravity, 7,000 units; Medium gravity, 10,000
units; and High gravity, 14,000 units.

There is one other option before beginning the
game. The “C” key on the keyboard will toggle the
playfield colors, enabling you to select the color
combination you prefer.
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Once you have selected the game difficulty, press
START to begin the game.
The Retrofire display.
Figure 1 shows the Retrofire game display.
This screen shows you all the information necessary
to safely land your escape pod.

SHIP:

YPOS5: 8147
ZP0S: B147

OBJECTIVE:

YPO5: B21S
ZP0S: B8998

EOH=-DHODD

817378

8811
8063 Em
01952 &=

063314

SHIPS:02
SCORE: 000000

Figure 1.

Starting at the upper right side of the display, you
will see a box with the word “RADIATION.” This is
a vertical bar graph indicating the amount of
radiation you have accumulated on your descent.
The higher your ship is in lo’s thin atmosphere, the
faster you accumulate radiation from Jupiter’s
radiation belt, so it’s a good idea to get to a lower
altitude as fast as possible.

Radiation can also be accumulated from Io’s many
volcanoes, described below.

If the radiation level ever gets too high, your ship’s
vital electronics will overload, and the craft will
explode.

To the left of the radiation display is the
navigational position readout. This display shows
your ship’s coordinates as well as the coordinates of
the landing pad.

While the base’s position is always known, at
above 1,000 feet the navigational computer can only
provide an approximation of your ship’s position.
Once you pass below 1,000 feet, the computer must
use landmarks to show your exact position. When
you match your coordinates to the base’s
coordinates, you are directly over the base and can
land safely.

Below the navigational position displays are your
five most important readouts.

The ALT reading shows your ship’s altitude (in
feet) in relation to the landing pad. Beware:
Mountain heights are not taken into account here!

The next three readouts are what make Retrofire
different from other “Lunar Lander”’ type programs:
three dimensions!

These three readings are the X, Y and Z velocities
of your ship in feet per second. To the left of each
velocity reading is an arrow indicating the direction
of movement. The axis labeling in non-standard, so
read carefully.

The X velocity (XV) tells how fast your ship is
going up or down. If the arrow is pointing up, you are
ascending. If it is pointing down, you are descending.
Pushing your joystick up will fire the main
retrorockets, slowing your descent. Pushing the stick
down will force you down toward lo’s surface. The X
velocity MUST be lower than 11 feet per second for
a safe landing.

The Y velocity (YV) tells how fast your ship is going
to the right or left over the terrain grid (described
below). Once again, the arrow to the left of the
velocity value indicates the direction of movement.
Push your stick to the left to decrease the Y velocity
and to the right to increase it. Your Y velocity MUST
be lower than 6 feet per second for a safe landing.

The Z velocity (ZV) tells how fast your ship is
going diagonally over the terrain grid, the third
dimension in this game. You can think of this dimen-
sion as depth into your TV screen. Push your stick to
the lower left to decrease this value and to the upper
right to increase it. Your Z velocity MUST be lower
than 6 feet per second for a safe landing.

Your ship has a “terminal velocity” of 500 feet per
second. That is, your ship cannot go faster than 500
feet per second in any direction, no matter how much
you try.

To the right of each velocity indicator is a color-
coded engine temperature light. When green, the
engine temperature is OK, and the engine is working
normally. As you fire each engine, it heats up. When
the engine is not being fired, it will cool down. Wise
use of the engines will keep the engines cool and safe.

If, however, you fire an engine for too long, it will
begin to overheat. As the engine heats up, the temp-
erature light will go from green to yellow to red. As
the engine heats up to the yellow and red zones, it will
begin to fail, losing efficiency. If the engine is forced
to operate in the red zone too long, the indicator will
turn dark gray, indicating engine burnout. If this
happens, the engine is dead and you will probably
crash. Whenever the temperature status of an engine
changes, you will be alerted with a short tone.

Below the velocity indicators is the ship’s fuel
level. As you fire the engines, fuel is subtracted from
your initial supply. When your fuel supply drops
below 1000 units you will receive a warning message
and a tone. If the fuel level reaches zero, an “OUT OF
FUEL” message is displayed with a lower pitch tone.

Directly below the fuel indicator is a display
showing the number of ships you have left.

The game score is shown below the number of
ships left. Each time you land safely, youare awarded
ten points for each unit of fuel remaining. This
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feature is primarily for competition between two
players.

The largest area of the display is the graphic terrain
display on the left side of the screen. This display
shows the terrain directly below your ship. Your ship
is displayed as a white square over the terrain grid,
with a gray “‘shadow’’ on the grid to indicate your
exact position and the terrain height below your ship.

Your objective is to land in the grid square which
contains your landing pad, indicated by a flashing red
((+'1)

As your ship begins its descent, the terrain will
appear very flat. This is because surface details
cannot be seen at this altitude. As your ship descends
below 800 feet, the computer will ‘zoom in’’ on the
square your ship is over, enlarging it to a new 7 x 7
grid. At this point, terrain detail will begin to show
up. You will notice that your spacecraft appears to
move faster at this magnification, due to the ‘“zoom”’
effect.

As your ship descends below 1000 feet, once again
the computer will “zoom in” on the square below
your ship, enlarging it to a new 7 x 7 grid. This is the
final stage of your approach toward the surface. At
this magnification level you must pay close attention
to the terrain and your shadow. Your shadow

indicates how close you are to the ground, and if
your ship hits any peaks, you will be destroyed. A
good rule of thumb is to cruise over the surface atan
altitude of around 500 feet.

While you are below 1000 feet, you must watch
out for volcanoes. These erupting mountains con-
stantly spew radioactive debris. If your ship passes
directly over a volcano at an altitude of less than 500
feet, you will be exposed to a potentially lethal dose
of radiation. It’s a good idea to keep an eye on your
radiation indicator at this point. The number of vol-
canoes increases each time you land successfully.

At the top of the graphic display window is a
warning message area. This area will display fuel
warning and other messages as necessary.

If you need to pause the game during descent,
simply press the space bar. The game can be resumed
by pressing the space bar a second time.

Some notes on playing Retrofire.

Those who are expecting Retrofire to be a fast-
action shoot-em-up are in for a surprise. This is a
fairly realistic simulation program with game
elements, not something you’d expect to find in an
arcade.

Retrofire can be quite difficult on the higher
gravity settings but with practice it can be mastered.

For the Atari 400/800 (32K)

AS EASY AS FALLING OFF . . .
THE ALOG PAGEWRITER

THE ALOG
PAGEWRITER STORY

The ALOG PAGEWRITER turns your
ATARI computer and 80 column printer
into a very easy to use electronic type-
writer. Because the entire page layout is
displayed while the user is typing and
editing, the ALOG PAGEWRITER is ideal
for simple word processing tasks such as
letters, notes, memos, or the kid's book
reports and term papers. The average
learning time is about five minutes.

| PAGE LAYOUT

ALOG Computing was formed in
July of 1982 by a group of
professional scientific computer
programmers who felt it might be
fun, interesting and possibly
profitable to apply advanced
programming techniques to the
creation of simple, useful and
inexpensive software for personal

LINE w

INDICATOR

KEY FEATURES: G

TEXT WINDOW

computers.
4 P

Uses standard Atari editing keys (e.g.
INSERT, DELETE, TAB, etc.)

The ALOG PAGEWRITER is the

A HELP screen with command summary
Visible and fully adjustable margins
FILL command for right justification

e Automatic return option (with word
moving)

Line ‘Split’ and ‘Splice’ commands

e Store 10 pages with no disk swapping
e Not copy protected

REQUIRED EQUIPMENT:
e ATARI 400 or 800 Computer
e ATARI 850 Interface Box
e At least 32K of RAM
e One disk drive
e 80 column printer

A FAST, SIMPLE,
EASY TO USE

Word Processing Program
ONLY $39.95

To order direct, send check or money
order to
ALOG COMPUTING
1040 Veronica Springs Rd.
Santa Barbara, CA 93105
(We pay shipping)

For information or credit card orders
call our distributor,

COMSTAR (805) 964-4660

outside Calif. (800) 558-8803.

(ATARI is a trademark of Atari, Inc.)

first of a number of products under
development to meet our criteria for
release. It is creative, simple, useful
and inexpensive. But above all, it’s
fun. It was fun to develop and it’s fun
to use. We did it for the ATARI
because we wanted to show that the
excellent ATARI graphics can be
used for more than games.

Join the gang of happy
PAGEWRITER users and you'll see
what we mean. We've had nothing
but good reports so far.
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Probably the toughest thing about Retrofire is
getting accustomed to the X-Y-Z axis system and the
joystick control.

Figure 2 shows the relationship of the joystick to
movement on the screen. It’s actually very simple,
but takes some practice to activate the Z-axis engines,
which are diagonals on the joystick.

¢ X «
X //’Z ,‘,/,Z
/— // O //
Y / v 1A
f / _/ 7
/ 4
/ //
//, : IIF,
Figure 2.

The other concept which can be confusing to
beginning players is the “zoom’’ function. This
occurs at altitudes of 8000 and 1000 feet.

Figure 3 shows how this magnification works.
Although the highest grid (altitude 8000 feet) is
made up of 49 squares (7 x 7 squares), each of these
squares, when enlarged at altitudes less than 8000
feet, can be shown to contain another 49 smaller
squares. When the altitude drops to less than 1000
feet, the square the ship is over enlarges further still,
showing that each of these squares also contains 49
smaller squares.

i i et A 8000 — 30000 FEET

1000 — 8000 FEET

0= 1000. FEET

Figure 3.

By doing some quick math, you can see that the
highest 7 x 7 grid actually represents 343 x 343
squares, or a total surface of 117,649 squares!

With over 117,000 possible places to land, it’s
obvious that the best strategy is to always keep your-
self positioned over the grid square with the flashing
base symbol. If you miss the square with the base
symbol, you can always fly across to the base by
using the navigational coordinates at the top of the
screen. This requires more concentration than using
the grid, so be forewarned!

Once again, this game is somewhat tricky, so just
stick with it, and soon you’ll be qualified to land
almost any spacecraft. O

Listing 1.

1 REM &% RETRUFIRE 36

ieé paATa 0,1,2,3, +6,7,8,9,8,8,0,8,8,
6,6,10,11, 12 13 14 is

26 DIM DQTS(SI) HEX(22) :FOR X=8 T0 27:
READ N:HEX(X)=N:NEXT H:LINE=998:RESTOR
E 1088:TRAP 68:7 “CHECKING DATA"

25 LINECLINE+18:7 "LINE:";LINE:READ Da
T5:IF LENC(DATSI{398 THEN 118

28 DATLIN=PEEK(18I)+PEEK(184)%256:IF D
ATLINS}LINE THEN ? “LINE ";LIMNE:* MISS
ING!'":END

I8 FOR X=1 TO 89 STEP 2:Di=-ASCIDATS(X,
H3I-48:D2=ASCIDATS (H+1,X+1))-48:BYTE= it
EX(D1)*16+HEX (D2}

IS5 IF PASS5=2 THEN PUT #1,BYTE:NEXY X:R
EAD CHKSUM:GOTO 25

48 TOTAL=TOTAL4BYTE:IF TOTAL>993 THEN
TOTAL=TOTAL-1888

45 NEHT H:READ CHKSUM:IF TOTAL=CHKSUM
THEN 25

5@ GOTO 11e

68 IF PEEK({1953<{>6 THEN 118

108 7 "WRITING FILE":PA55=2:LINE=998:R
ESTORE 1888:TRAP 68:G0T0 25

iig 7 “BaD DATA: LINE ";LINE:END

1888 DATA 488048A6CS5BD281C8DBADABD1SDA
E6CH680A684803288530A9080858FN38885B3A3
888582n080B18F31B2C8DAF 2, 856

1818 DaTA EGIBEGBINSIBCI4BDBEF4CINGEAZ
BEAJBFIDOBIFCADBFAND7BBDBOIFEDB11FEDB2
IFA94F8DBILIFBDGBIFAS208D, 30

1828 DATA BSIFA9188DB41FAIIBBD6DIFAIEG
8D6CiFAP418DBCIFASIFEDBELIFAY0B8DEBD1FATY
8F8DiF1F8DIFIF8D761FBD8G, 363

1838 DATA IFBD8ALFA9S818DCELADBZO6SE428
84130980027 F9580CA1BFB8D2ZFB28DBED48DOS
DZ8DC6BZBDCBBZ20EEL12A9FF ,395

1848 DATA A2859D91879D9B873DAS07CALBF4
AI7I85DF206511n218BDD61AISEBID2Z51CCALE
FSAJ8ABDC5B82A9BFB8DCABZATY, 654

1850 DATA 848DC1620a9CB8DAIDOAIEBEDA182
f3868DB0B2ZAIBAED3IBB2AIIFEDI1B2AIB08D87
DP4AZ21508010AF87285CE4AI3IE, 884

1868 DATA 8D2FO2A49%838D1DDOBAFCBBDBED4AT
828538020086BFBDC41848BDD3I1848BDE21848
BDBS18FOBF68858I68858168,276

1878 DATA 85852887174C4F09688582688588
68858420181 706BFESEQGBFDBCBAZ4986A4BDF1
1885a01BD3B1985A2BDE51985,638

1688 DATA AI20BE13N6A4CALBE7ADBADZ2ILF
18692885B6ADBAD2291F18692885B8n90800285
IDBZ2ICCHLIBFABDIGICEDI7LC, 239

18968 DATA 8D3IBICEDIFICAICABD221CBD2ZILC
8D241CAI7IBSEGATBFBD7IB7ATIBBAZZFIDBBAT
EBEG7090F8202512283212208,584

1188 DATA 45122785B17787112287E122088B12
AIBB85AEZ204413200014281C13281F14aDCELA
FBBGCECE1A4CD48BASESDBFC, 324

11i8 DATA ASAAFBOIACS78FAIB185AA854DAS
EBC3833084A98B85E7ASE7DB2Z5ASESDBBIAGAE
BDPFI1BFB1NBSE7ASEGC9308BO,555
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1126 DATA AI4CBDOGIBEIBLIBSEGAAATIBFIDES
B87098085ESFBADIGICFOB64CBABCACTIBLASAD
3BESEFB5ADASEDESEESSEDAS, 489

1138 DATA ECEI8085ECASEBE9IBNBSEBCII098
EBDBASEERSF185FINASCASEFC211B856A5F2CY
B6BB858ASF4CI86B844A5CCES, 568

1148 DATA DCDOA4AZB1ABAE2B6813IAIFFE5AN
ASANDBFCAZBIBGF726F626FSCA1BF7FBA28218
B5SF575F395F3CA1BF7DB2888, 998

1158 DATA 172A9FB85A0A5ANDBFCASDFCIFFFB
B8818698A85DF2065114CABBCASEGCI2FDBB4NZ
850882020 2ANREZB6B813IA5BE, 588

1168 DATA IBEF22AZ13I9DBIICCALIAFAASBAIS
E92388AA213I909FI1CCALIBFANIBNBSBABSBENZ1T
APRAD2831683DC71CADBAD28Y,811

1178 DATA 189DDBICAIBBIDEF1CIDAILDADAA
DZB919293FIDBBICCAIODBIBRAASAADAFCAIBL
85a0021IBE171DBDBBICFB36,641

1180 DATA BDIF1CB588BDBI1CA58228311740
80BDB118518F318FAE171DDESBBICFB18BDCTIC
187DEFACIDEFI1CABERBABABL ,668

1138 DATA ZBBDIFICEIBBACEIOBACINGB2ZBBD
9FlP69889D9F1809?08833099n902F85808008
1C1i870031D3DAIIDBDBILICED

1288 DATA 80908310098#9017858229311?08
B8BDB118518F318FAEL71DCAZABDACZ2ZABAELT
1Da9889DBBICFOEDAZ1IAT00, 6608

1218 DATA 1D8BICCHAIOFACI8OFB03I4C15888BAY
FF850A445AADBFCC6FE308I4CI9DBCAZH8BA0BEZ8
6813aDFCAZ2C912DA14AFAN1IE,B76

1228 DATA aDAB1388DAALIBBEABIBAIFFEDFCAZ
4C3IAB3N0208AB1EZB8681302689402D206813A42084
AB3I7206813AECFLABNDILABD, 439

1238 DATA 8310A207084B206813ADCC1A0918
8060104DCD10B91A8D6B1ANAZ86A05528681345
aaDBFCADIFDACIB7FA3ECIBG6,147

1248 DATA FB49CIAIDOBLIZADCFLA186381C983
DABZAIABBDCFIA4C7CACADCD1IAL1869818DCD1N
C304DBRENDBBEDLD1AADCC LN, 878

1258 DaTA 1869818DCC1AAGDCCIAFAACADCD1A
CIB5DA85A9803DCCIAAILERSANACDABBADIFDS
CI07DBF3ADCC1ASDEBINADCD, 447

1260 DATA 1ABABABABABDELILIN4CI9088287EL2
A28CBDD61ASSERID251CCA1BFS54C7189a5aD18
BSEFB5ADASEDGSEEBSEDASEC, 699

1278 DATA 63B8OBS5ECASEBG6I0085EBDB282512
281618420845EBDOOCAZAZASECDDAG1BI8B3CA
DBFGE4ANEFO52B82986AEAT81,399

1288 DaTa A5C1ASB620DBOAFBSD6BABAGABALE
65B48586A5B820DBAFB5DI8ABABARN1IB65B485
BB4C2FODBGAEATB185C1A586, 355

17298 DaTA ZOC4BF85B6I8ABNEISD5A5E8828C4
BF85B838A6AEISDA201C13208014201F140D28
1CCI85FBZBFBADZALICIBAECF, 3183

1388 DATA 147DDOIASDZALICESFAND291C6988
8D291C85EFAD281CH69808D281CASEEN28IANGE
28CB11283212AE780286088D,674

1318 DATA 1D1BDAABIACIBAEASF5O5F6A5F7DO
1FASEAZ29081DA16ASEARIBIBSEAAIFFEDB4D2AY
1485FE902840BBE2068134CD3,811

1326 DATA BDASFSDB22ASFGHCI18BBICASEAZY
8Z2DB16ASEABIBZB5EANTISABDB4AD2Z2NTF1485E902
GINOBEZB681INA4NABBELDIRBC, 179

1338 DATA 871CBIF51BFABSCDAADZBAAIACIE
AREA9BABSCIEGBIASB12981DBBFFEASF73I8EDB2
85F7ASFGE9BB85F6ASFSEDSRB, 443

1348 DATA B8SF5082687112A6ABBD5D 188504880
4D1B85A9BC2D1BCI99FABABI251CCHA5FA214C
2BBEBI251CC995D88789261C,534

1358 DATA C98OFB818BCIDIBBD2D1BAAZOBS11
28451226581 20806 20E96FAGAEBCAA1B463866
d8F88DBF9AD3I71CDONBEALBB718, 261

1368 DATA 658F85B79010EGBGACEABEASBYIB
ES8F85B78882C686A280885CA85C2A5B6C98488
26C970930433BE97B85B6A6QE,582

13786 DATA FB14B5D5186381C387D08AIBAIS
05CADBFAIAB2ISDSEGLB4CBDBELB597885B6A6
AEFB812B5D538E981180894G9086,123

1388 DATA 35D5CADBF2388235DSEGCBAIB185
CZAGAEASB64A4A404035D6AIABEBEBBIFBB435
DEDBF7ABG228E911088828E9, 381

1398 DATA BFAGAEBCAN1BA690663F88DAF 24D
381CDPABEASBILIB658FB5897010EGBB4C860FAD
BI3BESBF8589B082C6B8A588, 264

1488 0ATA C3IB4BBZACI7HIB473IBEI7B85B8056
GEFB14B85D81869081C9870863098035D8CADBFB
IB82Z95DBEGCOBATIBZBSCZLCHT, 343

1418 DATH BF18697085BBAGAEFB12B5DBIBEY
811882098695D8CADBF2388295DBEGCBATIBIBS
CZAGAEASBRAN4AN404035D9049,274
1428 DATA ODEBENBIFBB495DIDOBF7AB83I20ED
11A5COF83B201C13A6C2BCADIBNIA7E591BEBL
18B8D3INLICAGI1D7R1CEBBCE691, 946
1438 DATA 10FA208A14A6C2BCAD1BATAT7E8591
AGI1BD701CBEDL11B903ALCB8C69118FB2081F 14
ADIFDPBCIB7DOBILCERAINADIF, 958
1448 DATA DOCIA7DOFI4CINBBABBBCI189887
IBE910C84CCH0F8591801865918A65916885B4
A8785854980200411A60E68,826
1458 DATA BYECBOBZH9BFB58FBYECAGL4A4040440
AAASEF187D6D1BE5AFBIERBB2IBFAAASEFIBTD
8118858FQ9807D7718B859868,683
1468 DATA EAASEDZI98F85BZ2A980385B3IASEDAN
4640400005821 87D6D1BE5SBZASECZIBFANANSE2
187D811885B2458370771885, 388
1478 DATA BIASEC4A4440400005B2187D3518
85B2ZA5BI7DEB1BBSBINSER29AFANASB2187DA3
iB85B2A5BI7DOF1B85BI468B3,115
1488 0AYTA HG6B246BI6G6BZAGAEBDAZ1BE585A5
BZ285B4A5SB3I20A41105B84A4A485BFASB64041865
BF186938858AN5B84N83BFAY, 152
1498 DATA CHIBESBFBSBFIBESBA4B5BEASBG4N
48298785CAA9873IBESCABSCAGBZIFBBSCLASES
4048298785CBA9873IBESCBB5,221
1588 DATA CHB684A40401865CCBSCCCHEZDBLG
A5EIFB1Z2ASEBNOBEASECCI05B888098185E549
G885E7AGCCBD3INICB5CDBDIB, 428
1518 DATA 1CBSCEASCBBSC720341185CFAGCT
BDA4Z1CASCDBPAILICBSCEASCBE5C728341185CE
ASCFB5CDASCABSCT28341185,333
1528 DATA CFASBF3IBESCFB85BCCSBEBBBIACBD
BA6845CDCSCESB113IBESCEBSC6208011A5C840
40401 865CEGBASCEIBESCDES,597
1538 DATA CH6AJ@83IBESC785(7208a1145C844
4040 1865CD68AZB5ADBAD2Z2IB7CIG7FOBF7ISDO
CalBFZA5D28A0NBN1865D585,9384
1548 DATH DCABABZOES11N6G0128E21168A3080
85CA2080026C9A6C6IBATIBESC7IVBZEGCICH
DBEF85C868020806B424C585,217
1550 DATA 98B4ESBSEGBACADBF260FBBD261C
1865089026 1CISECBD251C65A99D251C95EBCY
28BB8B7090833361CDE6BAY0G0,816
1568 0DATA IBFD261CISECAIBBFD2S1CISEBAY
B1DBESBIBIICE5AZBEA7ICB4DOBBIBBICBSFCBY
1Z1C85FDBAD1IBI191CFB1865,487
1578 DATA FDBSFDASFCH90BA5FCBSDZ1865FD
BSFDASFCHIBOBSFCNENINZBSA6AZ114C951209
6ZB502093B83850602084C9512,561
1588 DATA ADIGIC2ACH12A97085A42090828506
AZB3I4CI5120962186D371C20C612A970A85024a9
B8Z2850602064L9512A984186D,9326
1598 DATA IBI1C28C6124984854204982854602
BE4CIF12ZAIIZASNAZNATIBIBSA6A2004C35120308
8542038185A6428D4C9512A49,912
1688 DATA ANBHAZAIBIBSAGAZBEATILIF8S5A186
ASAGASBSEB200912E6ASCEAGDBFIGAE5A74040
44083183543 20BE1IE6ALNS, 756
1618 DATA A7290FB8918850I208E13IE6A16048
4000BD171B859EBD101B859FA0B06E8ABABANA
AIB7B5AGBDEVIAY19EEB9818,456
1628 DATA H928ABC6AGDAF16009868A33980883
3988849300885990080695008788DBEERAAZ1DAT
28853004980 858FN8918F8808,337
1638 DATA FBCADBBIGBE6IADOF2A98885B0A9
2ZF8598049B2858FN24800150A980918F8810FBCA
DBO16BASBF186928858F98EA, 496
1648 DATA EGIBDBEGAI228590A342858Fa208
AB15A4908918FB8810FBCADBB16AASBF18692885
BFIBEAEGIBDOBESB4AZBCCF 19,674
1658 DATA N98Z285N1AZ1686AFB4BANGAFN4BA
BIDA1385A3208E13C6AFDAO160EGALEGBBDBED
ASAZES8FA98BR570BLBF2690,834
1668 DATA G6BFZ269006BF2628458F18691885
FEASIB6F20859FA6GBF26900868F2698458F 18635
JEBSIEASIBESIFBHIFASIELS, 728
1670 DATA B5A1859EIDBZEGIFASAIBSEFAIB0
859085A40868F2690868F2690868F2638459818
62EG859804008B18FABB6319E, 2688
1680 DATA E6GABASABCIB8BFOBDASIELIBGI2885
SEIBEVEGIFDAEIGBAZIFA4AENDBADZZI98FD A3
18BOFH9DIAICCALBFBHO8DBAY, 475
1698 DATA BBBS5EINZG88A%DA0GB6CADOFAAGAE
FB13020885D06D5DBDASIBSDIDSDIDA4DESEAQE
DOEFAGAEBSDIBABABSBFBSDB,479



Tired of high prices, poor service and hidden charges

you get from other mail order companies . . .

Try RISING SUN SOFTWARE!

ENTERTAINMENT
ARTWORX

Strip Poker (D)....... $25.00
S.P. Data Disks ....... 20.00
ATARI (ROM only)

Centipede ........... $32.00
Defender ............. 32.00
DIgED U s eSO 32.00
Donkey Kong ......... 35.00
Eastern Front ......... 35.00
Galaxian:. oo s 32.00
dotists in e et sy 35.00
Missle Command ..... 27.00
Ms. Pac-Man.......... 35.00
Pac-Man s 2=t Jeiah 32.00
PEREOR st oo e tvai o 32.00
(0]} B I s s e 32.00
RODOFONG: o/ s i oty 32.00
Space Invaders ....... 27.00
Star Raiders .......... 32.00
BIG FIVE

Miner 2049er (R) .... $35.00
BRODERBUND

A (D) Aty e et $25.00
Arcade Machine (D)... 42.00
Choplifter (D) ......... 25.00
Choplifter (R) ......... 32.00
Oper. Whirlwind (D) ... 25.00
Sea Foxi(D) o it 21.00
SealFoxX (R)is% v v v 28.00
Sky Blazer D) ........ 28.00
BUDGECO

Raster Blaster (D). ... $21.00
DATAMOST

Airstrike (D/C)....... $28.00
Bilestoad (D) ......... 28.00
Mating Zone (D) ...... 25.00
DATAMOST

Micropainter (D) .. ... $25.00
Pooyan (D/C)......... 21.00
Zaxxoni(D/C) s 28.00
DON'T ASK

Poker Sam (D/C) ....$20.00
SAMUD) oo e 42.00
EDU-WARE

Prisoner 2 (D) ....... $28.00
Rendezvous (D)....... 28.00

ELECTRONIC ARTS

Archon (D) .......... $28.00
Hard Hat Mack (D).... 25.00
MU E (D) s e 28.00
Murder on the

Zunderneuf (D) ... .. 28.00

Pinball Construction

ROKLAN STRATEGIC SIMULATIONS :..j;fl‘L(I;LIEgE&S
Deluxe Invaders (R) .. $28.00 Battle for
COf(D) TR S siis 28.00 Normandie (D/C) .. $28.00 ADVENTURE
EORIR(RY S 32.00 Battle of INTERNATIONAL
Wizard of Wor (R) ..... 32.00 Shiloh ((DZC)\at s s 28.00 Diskey (D) ........... $35.00
Wizard of Wor (D) ..... 28.00 Combat Leader (D).... 28.00
Cosmic Balance (D/C) 28.00 ATARI g
Cosric Balares il Assembler Editor (R) . $45.00
Atari Basic (R)........ 42.00

SIERRA ON-LINE

Cytron Masters (D) .... 28.00

Macro Assembler (R).. 68.00

EPYX Crossfire (R)......... $25.00 2 ¢ Microsoft Basic Il (R).. 68.00
Jumpman (D) ....... $28.00 Crossfire (D/C) ....... 21.00 (:a?achc Gladiatori(D) 5128.00 PIOT IR s e 60.00
P e A 2500 Frogger (D/C) ... 25.000 coiEnouihe
Mission Asteroid (D) .. 20.00 BEEUDATY oo 2200 DATASOFT
INFOCOM (disk only) Sammy Lightfoot (R) .. 27.00 Shattered Alliance (D). 28.00 BASIC Compiler (D) .. $63.00
Deadline ............ $35.00 Ultima 11 (D).......... 4200  lieersinthe Snow Lisp Interpreter (D) ... 70.00
Enchanter ............ 35.00 s s 28.00 (DO e 28.00 Edit 6502 (R) ........ 125.00
. e o s oPTIMIZE Systews
Suspended ........... 35.00 B!ue Méx (D76)% I $25.00 Basic A+ (D)......... $56.00
The Witness .......... 35.00 Et'mAe”S'O'” A (Dg C/)C) S ;2-88 Bug65 (D) ........... 25.00
. Apocalypse ( L5025 Mac/65 (D)l e s vt 56.00
7Aoo o e A A B 28.00 HARDWARE Necrorareer (D/0) .. 5500 (®)
Zorke] et ot ) 28.00 DEALS Pharoah's Curse (D/C) 25.00
2 Ll S 2R MODEMS Shadow World (D/C) .. 25.00 EDUCATION
Apple Cat Il .. $299.00 Shamus (D/C)........ 25.00 ATARI
INTELLIGENT STATEMENTS M!Cromodem 11 265.00 Shamus (R) «......... 32.00 >
Pro. Blackjack (D) ...$49.00 Micromodem w/term- Conversational Languages
inal prog. . ... 295.00 Shamus 11 (D/C)..... .. 25.00 French (C)......... $42.00
LIGHTNING SOFTWARE 212 Apple Cat . 580.00 Survivor (D/C)........ 25.00 German (C)......... 42.00
Master Type (D) ..... $28.00 MONITORS Zepplin (D/C) ........ 25.00 Itallani(C) -t 42.00
MUSE Anégleoﬁ [P $299.00 THORN EMI Edi‘z:;hxftc s '{fi'gg
Castle Wolfenstein ... $21.00 Color Il RGB ... 599.00 Hockey (R) .......... P s Tty o ViR g ¢
Color Il RGB .. 399.00 Jumbo Jet Pilot (R).... 35.00 Iy 0 e
ODESTA RGB Card ..... 149.00 River Resctle (R).. oo 28.00 Programming 1 ..... 18.00
Chessi(D) s inse mns $49.00 usi SOC0ETIR) s A 35.00 Inv. to .
Checkers (D) .. : l;!l 9F ”Green .$119.00 SUbmaring Gommardas Programming 2 ..... 23.00
OdiqD): S i 12 127 Green . 149.00 Inv. to
Pi3 12" Amber. 159.00 (RS on = 35.00 :
Pi4 9" Amber .. 129.00 Programming 3 ..... 23.00
PARKER BROTHERS Color 1400 ....299.00 Juggles House (D) .... 23.00
Astrochase (R)....... $35.00 PRINTERS Juggles House (C) .... 18.00
ChessHR)Ea  Sat on s 42.00 C. Itoh Juggles Rainbow (D) .. 23.00
Frogger (R) ........... 34.00 GX-100.......$229.00 Juggles Rainbow (C) .. 23.00
Popeye (R) ........... 35.00 Ok’?;‘;‘:’a' iter ... 399.00 My First Alphabet (D) . 27.00
Q:Berti(R)E s datias s s 35.00 Microline 80.. .. 349.00 Programmer Kit....... 53.00
RisKE(R) N & Ty 42.00 Microline 82A . 449.00 Tough Typing (cass) .. 18.00
Super Cobra (R) ...... 35.00 Microline 92.... 549.00 A
Tutankam (R)......... 35.00 Eompl Beadi(Di ke $21.00
Compu-Read (C) . ..... 15.00
RISING SUN SOFTWARE -:P'NNMMiER(D) s
ace Maker (D) ...... {
4200 PARK BLVD Hey Diddle Diddle (D) . 21.00
OAKLAND, CALIFORNIA 94602 Kindercomp (D) . ..... 21.00
(415) 482.339 1 Most Amazing Thing
(D)pestemess b o, 28.00

Ordering Information: We'll accept any form of payment—cash, personal check, money order, VISA/
MasterCard, or C.0.D. Send cash at your own risk. Add $2.00 for UPS shipping; $3.00 for Blue Label Air.
California residents add applicable sales tax. ALL orders shipped same day received. If we are out of stock
on a particular item we will include a special bonus with your order when shipped.

CALL TOLL FREE 24 HOURS (ORDERS ONLY) IS

(800) 227-1617, ext. 114 (Outside California)

(800) 772-3545, ext. 114 (Inside California)

Rhymes & Riddles (D). 21.00
Snooper Troops 1 (D) . 32.00
Snooper Troops 2 (D) . 32.00
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1788 DATA BABABAIB6S5BF18693D8DB2DAB5DI
BA0ABAESBFAIC4IBESBFABAZB4BDFC1B990086
CBCAIOFGAGAEEBBZDA1IAGDLC, 757

1718 DATA 49889D3IAICIDIBICIDAZ1CIDATIC
4CES14A45AECIB2DB53IADBADZCSDFBR4CADBAD2
2987C305BBF718698185E10D,878

1728 DATA BAD22987C985BBF718698185E880
BaBA1865E185EZ2ASE18ABAB5BFASEARAANBALS
65BF18693BB5SE3IASE1IBABAGA, 438

1738 DATA B5BFAIBAIBESBFBSE4AGEZAI874C
7014096185980 9108599A90885848585859C85
26A98B859BABA59ILB659099,312

17486 DATA BBBOBAIANIBESIBIBAGICFDIANLICII
8280459BD0R62818174CIF1528871705931869
B888599ERICABBIASIB1IB6988,895

1758 DATA 859BCITIFAC7A918859945901869
188594C97198BIN9BAB59BAIFFE5IDEGIDASID
859CA388853408a4599186594A,33

1768 DATA 998088AIANAIBESIBAGICIBFDIALC
298280045940 0B62818174C7015288717459C18
6388859CA881A59418691085,619

1776 DATA 9ACI7198CIA59918630885994598
186388859BCI3998AC68DBAIBAB5CSADFLOZCY
21DB8BASEB49FF8SEBASFFAD, 838

1788 DATA FCBZASESFBB3IAC62E4ADCIBZ1869
81278789308DCINZ2ASANFOBZCE6AANSEIFBOB2LE
E7ASEIFB238082004DBAD22D, 551

1738 DATH BADZA4E4998086990486ADBADZ2D
84aD29968286ADOAD2Z29ICHIN6B6A9TABDLC2B2DO
15E6DDASDD29BFDBBDEGDEAS, 487

1588 DATA DEZ981ANBDB1IiCBDCZBZAGBBAIFC
3D8ABIINBABIAIFCINBIBIINA1BIAGBDAIFIID
B8883IIDOOBIAIFIIDALIAIIDBL, 747

1818 DATA 83IASBABDB4DBEDBSDBAGBESGBBAY
8210888330 BABINIB210818IIDB10IAGBLE6BD
A9881D8AB3IIDABGBIAINBIDAL, 466

1828 DATA BIFDB1BINIG28DBBDZADBB8DAZD2Z
A5SC3I8DB1ID240404A8DBID2ERCANASC4A2987D0886
ASCIFABZCHACIAETBB2BD1D1B, 683

1838 DAaTA 85ACFB1DAACABDBS1CCI18B814BD
821C1869819D821CBDB51C69083D851C28FB16
AZAZCH6ACEAACFB26BDASICCY, 33

1848 DATA 18BBLIFCIBEDAAB7BDEZICCI0296814
BDB21CIBEIA2ID821CRDBS1CEINBIDBSIC2OFB
16CA18DIASEIFOBBIBEINLIES, 54

1858 DATA E94089083DB5D24CE2ZE4291F40440
409088100889F118002210F888902210nﬁ1485
E90n80040269203117ﬁ49880

1868 DATA B11839 91885916000180000318F
8591918F68A58260A858FN988208596868F2698
B68FASBF85922698A59088593,818

18786 DATA BGBF2690868F2690AS8F18659285
8FN5986593859080910818658F858FA3286530885
9845882%87400n005844a0n580, 862

1888 DATA 6504A4018658F858FA53869884859%0
68A583IC582988B3I8ES82858CA981858EDBOBAS
82IBESBIBHBCAIFFBSBEASES, 558

1898 DATA CS5849%01BDOB6AS81C58098134581
IBESBO0858AA585E5848588A4981858DD811A588
IBES81858a0a584E5858588BA9%,718

1988 DATA FF85S8DNAJINBB58885868587858945
8BDAAGASBACSBCIB17A58BE5378595A58a8596
85940459540045946085884C8F , 711

1918 DATA 18A988859378535A58C8596859444
8586A5968597D88168A58318658C8588a58369
888589C595981CPAB6GASAEECS, 198

1928 DATA 249814A588I8E5948588A58%E59%
8589058218658E8582A58618658A48586A58765
8B8587C595983AD0OBGASEGCS, 183

1936 DATA 34983245863IBE5948586A587E595
8587A58D30141002DBASASE81865808588a584
698085844C8E18A58038E981,547

1948 DATA B580AS84EIRBB584281817459638
E9818596A5937E90085378596DBCD66881840888
881808855AAFFIFCFFIFCCA38,739

1958 DATA B8CAIBOA1018101680010081088188
81008160810160806000800681010080881618184A
36368000ACHCOCOI6IHCOCE20,8

1968 DATA 202080BAB4B4008AB4SESEIDIDIS
I5685D1B1CIDIEIF1910181C1D019141B1C1D19
1A41B1CID1ELIF202122191418,152

1978 DATA 1C1D191A1BICID191A1BIC131A1B
19101B19141B191A181CID1%1A1BICIDIELD 1A
1B1CIDIE2525252525252525,445

1980 DATA 2510101010101EIFIF1EIE282828
28283A3A3A3TAIAIAIAIATIAIAIB484848485252
525252626262627070787474,234

1938 DATA 708484849323292929208A808A000
ABAAANAAANANANITI11921293139414951332829
JBIATIIIOIFITILIAIAIOLIFIILAN, 568

2888 DaATA 2F222a2523342936251039302F33
1A3AIB2FIIIAZ212C341A3I8361439361A4303614
2635252C1A33I282938331433,504

2818 DavTh 232F32251h322124292134292F2E
88162C42586E8490BBC6DCOBROBNANBREAZ 721
2025882F36253200008800080,6308

2828 DbaTaA 9090608033352323253333263520
802C212E24292E270000800088262134212C040
3328293000823II221332800888,9

2838 DATA 8000263525200826253625208023
3229342923212C800000000800002F3S34002F
26882635252C0080008080008,80

2848 DavTa 8889322124292134292F2E002F36
2532202F21240080000800808080808882635252C10
H0068010101008000088080008,53

2858 DaTa 8888096808273221362934391099
8008000680000 08800800000B0B322534322F 26
23322560180800080080808008,8068

2068 DATA 088022791A88346F6DBB28756473
GFHEBDBNBOBABNBOAA212EZ12C2F2788236F6D
7A7574696E67006008800508,19

2078 DATA BOBA1BIN2C2D2802000000008080
HB8088001000002800088881818187E3IC180080
i83C7E181818308688188C7EVE,87

2088 DATAH BC180NBN183IB7E7E3IB1880083ICIC
3464C000B00000BC9BRBEBFERNADIDCDILIIIAL
8080000800088382088380882, 356

2898 DATo APB1B10AANANHAAOBAGBOBEAGABAS
8886808383600000000088088201080628081080
H80ARNARBHRNAABANAABARGA, 398

2188 DATA 996889950600598800038800600808A1
8188998895900819900888A141E2832IC465054
888080806101 01820203830864 ,882

(continued on page 79)

The ATARI 810 Happy Disk Drive
Enhancement Kit
with back-up program... $249.95

. Completely automatic hardware and software system for
personal or business use. Copies all Atari Disks —as many
copies as desired may be produced.*

. Reads all format type disks up to 3 times faster! Your
utilities and games will load faster and you will save wear
and tear on your disk drive and your patience

. Super time saver! Can write to an unformatted disk —no
need to format a disk before making copies!

*IMPORTANT: Enchancement Kit is offered for the purpose
of enabling you to make archival copies only.

NEW! COMPACTOR

Auto-boot program compacts
files into 1 disk. . . $49.95

SPECIAL OFFER!

ENHANCEMENT KIT AND
COMPACTOR AND WARP DRIVE

NOW BOTH FOR $225

* Easy plug in installation
e Largest dealer in east
e Hot line for technical assistance
» Ship within 24 hours
Gardner Computing

P.O. Box 388, Holbrook, NY 11741 « (516) 467-1866
24 hr. Hotline for help with installation (516) 588-6019




Unbelievable, Great Savings!

Educational

800XL ...
I1400XL ..
1450XLD .

CALL
CALL
CALL
CALL

L
Atan Inc.

1010/Racorder;. .. o iluite sce it e o e $ 72
1050 DiskDrive . .........covvennn $339
1027 Printer .. .d.: ov voiini o st Call
1025Prnter. . ...cccoecit oot i $409
830Modemina. =t T Sy $145
850Intertace’.’; = S et e $159
Entertainer System $ 64
482 EAUCAROT: /s s ¢ stitaloas s letarayahe
483 Programmer . . .
Communicatorll. ..
Atarl Accounting . ...
CX4104 Malling List
CXL 4007 Music Composer ......... $ 42
Programming2&3............. Ea.$ 22

Conversational Languages
CX4018Pllots2ss sieie . n
CX405 POt v iursi oieios imelianshoss
CXL4003 Assembler Editor . ..
CXB126 Microsoft Basicll .. ..
CXL4022 Pac-Man

CXL4020 Centipede
CXL4006 Super Breakout . ..........
CXL4008 Space Invaders . ..........
CXL4009 Computer Chess . .
CXL4011 Star Ralders .....
CXL4012 Missile Command. . .
CXL4013 Asteroids . .........
The Bookkeeper
Home Filing Manager
Atarl Speed Reading

Home ManagerKit ................
Family Elnances .. ... ot dasicee
W OWIED S o6 crigs o g Goononata o
GalaxianBers. i e R TG
Defender ..............
Paint

DigiDug = et e e
ET Phone Home ........
ATAr LT e e e se e v orens
DONKOYIKONG F:2153 o et ot st era o v
Donkey:Kongidr:ic. . ot . el
AtariLogoiis co e i svian ot
Mickey in the Great Outdoors/D
My First Alphabet/D ............... $ 25
Peter Pan’s Daring Escape

Business & Ultilities

VISICaIC) S s < o e ssie e ST tetae
Computari's Financial Wizard . . .. ...
ColorAccountant .................
MallMerge: .. .o & Ssi il Stk
Data Perfect
Letter Perfect
Bank Street Writer ...........
TaXtWIZard .ok . oro i yraony
Flle Manager 800 +
Datasm 652.0
SYN'ASSEMDIBr ... i.i: ro v e el e
DB . e iiorst s oo e Vot ety ek
Lispinterpreters 8525 ot e it
Baslc.Compllers it Sad st s mts
Datalinlese. i
AtariWorld .. ..
Color Print
Graphics Generator . ..............
Micropainter: ..ot cinantiae iasa
GraphicsMaster. .................
P.M.P. Property Management

Modems

Hayes Smartmodem 300 Baud
Hayes Smarmodem 1200 ...........
Signalman Modem Il ..............
Atarl830Modem .- .t s s e

Pre-School
Sammy the Sea Serpent (C) $ 13 (D) § 19
Pre-School 1.Q. Builder ...(C)$ 13(D)$ 24
My First Alphabet(D) .............. 26

Alien Counter/Face Flash (D,C) ..... S 26
Humpty Dumpty/Jack &JIII(C) ...... $25
Facemaker(D).........ccovvuunnnnn $ 23
Juggles Rainbow (D,C) ............ $ 22
JugglesHouse ................... $ 22
Alphabet Zoo (CT)..........covevnnn $ 20
Music
Music Composer(CT).............. $ 42
Jerry White Music Lessons (C) ...... $ 20
Magic Melody Box ................ 14

Social Studies and Gsography
Globemaster(D) ..................

States and Capitals(C)............. $ 12
European Countries and Capitals (C) .$ 12
Math

Monkey Up A Tree(D,C) .
Video Math Flash Cards(D
Algicalc(D,C). . .....

Compumath-Fractions . (C) (D)!

Compumath-Decimals ...... (C)$23(D)$29
Golf Classic/Compubar (Angles) (D C)$26
Cash Register .. 13(D)$19
Big Math Attack X (C)$17(D)$22
Computation Concentration. (C) $13 (D) $15

Reading and Language Arts
Wordmaker(D,C) .......oovvveen.n $ 19
Spelling Genie (D,C). . ............. $ 19

Compuread ............ (C)$ 17(D)$ 23
Memory Builder/

Concentration ........ ©$ 13(D)S 19
Let'sSpell(C) «..vvvvreueeiunenns
Do-It-Yourself Spelling(C) .......... S 16
S.A.T. College Board Prep (C) ....... $ 89

Vocabulary Builder| ..... ©)$ 13(0)3 19

Fishing for Homonyms (C) . .........

Hey Diddle Diddle(D) .............. S 20
Snooper Troops 1&2(D) ........ Ea.$ 30
StoryMachine(D) ...........covees $ 23
Crossword Magic(D) .............. $ 34
Delta Drawing (CT) .........ccovnvnn $ 23

Programming Techniques
Pilot (Cons. of Educator) . .(C)$ 59 (D) $ 99
Invitation to Prog. #2(C) . ... ........
Invitation to Prog. #3(C) . ........... S 22
Tricky Tutorials — Ed Software

TT#1 Display Lists (C,D) ......... $ 17
TT#2 Horiz/Vert. Scrolling (C, D). .. .$ 17
TT#3 Page Flipping (C,D) . ........ $ 17

TT#4 Basics of Animation (C,D) ...$ 17
TT#5 Player Missile Graphlcs (C D) $ 24
TT#6 Sound & Music (C,D) .
TT#7 Disk Utilities(D) . . ..........
TT#8 Character Graphics .........
L CHEIALNG: of o LR R E Gt At 20
TT#10 Sound Effects
Page B ol et Hless ssetesidjennis
iTheiNextiStepl: e ah e ts e s e

Stocking Stuﬂ'ers

WICO “BOSS” Joystick. ..................... ..$ 15.00
WICO Redball Joystick ......................... $ 24.00
ElephantDiskss/s ............................. $ 18.00
VerbatimDiskss/d......................contn .$ 24.00
Disk Savers (Plastic Sleeves) Muiti Colored 1 Doz. $ 450
Disk MalOrS = S s e s s e $ 3.50
Flip ’n Flle Diskette Holder w/Lock (holds 25) ....... $ 18.50
Flip 'n Flie Diskette Box (holds 50) ................ $ 21.00
Library Carrying Case (holds 10). ................. $ 250
Super Savers
GorlllaBananaPrinter. ........................ $ 209.00
Percom Single DensityDrive. . . ................. $ 389.00
Percom Double DensltyDrive . .................. $ 515.00
Amdek ColoriMonltor. ........................ $ 299.00

Call Toll Free

1-800-634-6766
Order Line Only — Ask for Operator CO58
Information & Order Inquiries (702) 369-5523

We accept VISA and MasterCard

Dealers’ Inquiries Invited

) o
New Hit List

In Search of the Most Amazing Thing .$ 27
WINeB8 . . ..cvocecanerarnonsoses $ 34
CosmicBalancell ................ $ 27
TempleofApshal ................. $ 27
Raster Blaster

Deadline ..........oooveneevennns
Richochet ..........ccevveeneanns

Wiz & Princess

Ali Baba and the Forty Thieves ...... $ 22
CanyonClimber .................. $ 2
Crush, Crumble & Chomp .......... $ 20
Zonc L& st et Ea$ 27
FrOQQBI 55 55 v cajadinlsis o 2 o $ 23
Chopliftar + oo v awddin e sivmsionma old $ 23
GurseiofiRak NSRSl LRt $ 15
Ulysses and the Golden Fleece.. . . . .. $ 23
TigersintheSnow ................ $ 27
David’s Midnight Magic(D) ......... $ 23

SkyBlazer(D) ........cccveeesieons
Serpentine(D) . ...........oouienn
SeAEOXAD) - el iR s et e ok e
Sands of Egypt(D) ...

PoOL400{CT) AR = 5ssaite Shemzsts i Wity
GOt e e ot (D)$ 27(CT)$ 30
WizardofWor . ......... (D)$ 27 (CT)$ 30
Gy BoTg (D) R e R o s $ 23
GoldRUSH (D) . e oo ss e e v ele st $ 23
Banditsi{Dy =y io ey St et $ 23
VW aYO Ut (D) e R ittt RS $ 27
RastEQAVICT) S S Sttt oans s vis $ 24
WorldWAL(CT) i S et eR R $ 24
The Cosmic Balance(D)............ $ 27
Chess(D)s s eiin sesn ot bividioaat s o $ 45
(NI () Fot B S S G $ 34
Raptilliani(D;C)ir vt s e $ 23
Submarine Commander (CT) ........ $ 34
Jumbo Jet Pilot (CT)

Soccen(Cl) Rt e el 0. S
Starcross|(D) fassin d e sl sl

ZAXXONUDIC) | st et iveis levatts S o5
Miner 2049er (CT) . ..

Twerps (D) .........

Elip/Out (D) s hcnil L 8s s i

The Birth of the Phoenix............ $ 16
Protectorl ............ (D)$ 23(CT)$ 29
Basaball(GT)2 Sla . tuii St iR e $ 34
Prapplell(DiC)ais o Sas st in e $ 23
Arcade Machine(D) ............... $ 39
CapintGosmosiD) g soa s T Sl $ 29
Spy'sDemise(D).................. $ 15
Repton (D) s Sal o s s Dt osei i $ 27
CriticaliMass (D). .« el 2l o Des $ 27
MillionairedD) .« St cds e vt $ 55
Poker-Sam!(D)sEas Biste sttt i s $ 17
JUMpMani(D)e s S s E RS S e $ 27
Hellfire Warrior(D,C) .............. $ 27
T (D) e e e e S e $ 27
AdventureinTime(D).............. $ 20
WavyiNavy (D) e aele il $ 23
EInalOrbItCTYN s Sl s $ 23
Pharoah's Curse (D,CT) ............ $ 23

Geminl 15

Monitors

Leading Edge Gorllla Hi-Res 12" .. ..$ 85
AMAeK ol Or: L e e es $ 209
S A DO R s st o s ieroe. oo 00 $ 149
NECGreenScreen ............... $ 169

1095 E. Twain, Las Vegas, Nevada 89109 (702) 796-0296 ¢ Mon. — Fri. 8 A.M. to 6 P.M. — Sat. 9 A.M. to 5 P.M.

ORDERING INFORMATION AND TERMS: For Fast Delivery send cashier checks, money orders or direct bank wire transfers. Persanal and company checks allow 3 weeks to clear.
Charges for C.0.D. orders are $3.00 minimum or 1% for orders over $300. School purchase orders welcomed. Prices reflect a cash discount only and are subject to change wirhou}
notice. Please gnclose your phone number with any orders. SHIPPING — Software: $2.50 minimum. SHIPPING — Hardware: (Please call) SHIPPING — Foreign Orders: APO & FPO
orders: $10 minimum and 15% of all orders over $100. Nevada residents add 5 3/4% sales tax. All goods are new and include factory warranty. Due to our low prices, all séles are final.
All returns must be accompanied by a return authorization number. Call 702-369-5523 to obtain one before returning goods for replacement. g :
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2118 DAYA C8B2C98F458BCZ2684808368708BBF13
171B1F2306EBDBB8A0B87058402888274E7580
1626385816830676461870F17,849
2128 DATA 1F3I83IIIAIBICIDIEIFA061028384
858687878F171F272F373FB06081018282830838
088102038408586873839303B,146
2136 DATA ICIDIEIFBOG818182028383I8878F
174F272F373FC4163482FFC8508078FFa038848
FB2010003248521E28008386,851
2140 DATA B89006800081816282004938479645
94080067142128354216C460000000060000000080
688000060680000080608066088, 966

CHECKSUM DATA
(See p. 58)

1 DATA BBI,955,686,427,745,192,617,545
,276,445,496,549, 150,838,360 ,8164

1620 DaTA 262,191,90,722,68,8082,965,81
8,722,119,175,234,47,59,134,5488

1176 bava’'136,137,267,8%9,96,188,995,2
91,428,213,923,42,168,921,937,6487
1326 pATA 111,284.113,989,31,858,964,1
84,928,963,983,38,771,167,225,7449
1470 DaTa 213,133,178,272,189,423,978,
759,16,231,22,694,753,57,44,4962

1626 pATA 633.21,48,7.785,733,131,276,
138,53,934,994,749,186,822,6426

1778 pAaTA 197,933,208,978,658,4,284,12
9,113,697,696,953,796,918,682,8230
1928 DATA 775,7081,645,666,830,697,476,
704 ,306,162,873,59,2,614,348, 7850

2876 DaTa 261,116,424,770,384,236,428,
639,3192

Listing 2.

2 REM %% COASSETVTE VERSTON x

65 IF PASS=2 THEN FOR K=i TO II:PUT i
SB:NEXT X:CLOSE B1:END

78 ? "READY CASSETTE AND PRESS5 RETURN"
;:OPEN #1,8,128,"C:":RESTORE 288:FOR X
=1 TO 40:READ N:PUT 181 ,N:NEKT H

288 DATH 8,41,216,7,255,7,169,8,141,47
,2,169,68,141,7,211,169,0,141,231,2,13
3,14,169,56,141,.232,2

218 bATaA 133,15,169,58,133,18,169,8,13
3,11,24,96

Listing 3.

2 REM ¥ DISK UERSION 06k

65 IF PAS55=2 THEN PUT #11,2Z24:PUT 21,2:
PUT #1,2Z5:PUT H1,2:PUT #1,26:PUT Hi, 4
8:CLOSE H1:END

78 7 “INSERT DISK WITH DOS, PRESS RETH
RN*': :DIM INS5(1) :INPUT INS:O0PEN 111,8,8,
“D:AUTORIN.5Y5"

98 PUT #1,255:PUT #1,255:PUT 81,8:PUT

#1,46:PUT H1,54:PUT #1,68

COMSTAR  AR* SHIPPING WITHIN 2 DAYS
NATARI

MONARCH ABC COMPILER (D) 40K ................... 57
EASTERN HOUSE MAE ASSEMBLER (D) ............... 85
MONKEYCWRENGHEIE(CIRSSe S8 Ui e 92
VALEORTHE(D) Z2AK s o e ® e Bt n e o R 45
MICROBITS MODEM (MPP-1000C) (C) ............... 129
MICROBITS PRINTER INTERFACE (1150) .............. 83
ASTRA 1620:DISKEDRIVE = 5 5 s, call
BANANA PRINTER (80 COLUMN) ................... 199
ALIEN GROUP VOICE BOX Il (D) 40K ................. 119
48K RAM (INTEC) FOR400 ......................... 89
64K RAM (INTEC) FOR400 ........................ 109
TECHNICAL REFERENCE NOTES ..................... 25
AR G s . Sy $ol 23
LN 2 S e S pa R NS L L s B § 35 79
STARBOWL FOOTBALL D,T) 24K .................... 21
STAR LEAGUE BASEBALL D.T) 32K .................. 21
DUST COVER (800, 400, 10100R 810) ................. 7
KID STUFF FANCY WRITER (D) 48K .................. 29
ALOG PAGEWRITERR(D) 2K 34
SR R 0K E R (A DK e s 29
DS SHU ) RS S b b e it st b i o b e ik B it 20
MINER)2049ERIIC] Res v oS nins s T S 33
AR IPUE T (Mo S R SiS e ol TRRTE 32
C-CARTRIDGE  D=DISK T =CASSETTE * MOST ITEMS

ORDERS ONLY: 800-558-8803
cgro HUT.LISRTSIO:]\IEM-MBO or send check or munevaorder. VISA, MC add

3%. Shipping—$2 for software (call for
SANTA BARBARA, CA 93111 hardware). Calif add 6% tax. COD add $2.50.

(Assembly language listing for

Retrofire starts on next page)
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VOLRAD

N
CONPUTINE

ORB s8¢
D8 1 PLOT X VALUE
pg 1 :DRAH X VALUE
DS 1 JPLOT Y VALUE
D8 1 jDRAK Y VALUE
D8 1 31PLOT X HI BYTE
D8 1 IPLOT Y HI BYTE
gg : JDRAW X ACCUMULATOR
gg } $1DRAW Y ACCUMULATOR
pS 1 i DRAW WORK
D8 1 $DITTO
D8 1 JDITTO
DS 1 1 DRAW x INCREMENT
D8 1 1 DRAW INCREMENT
gg i IINDIRECT ADDRESS
pg 1 § TEMP STORABE
DS 1
D8 1
gg } $ DRAW ENDPOINT
D8 1 § DRAW COUNTER
DS
p8 1 §PLOT COLOR
D8 1 JPLOT X orrszr
D8 1 §6RID COORD...
DS 1 §HOLD AREAS
DS 1 JBRID HEIGHT
D8 1 JORID INDEX
DS 1 iMOVE DESTINATION...
DS 1 JHOLD AREA
DS 1 §}BYTE COPY COUNT
D8 1 $CHARACTER X LOC
ps 1 JCHARACTER Y LOC
1 § CHARACTE!
1 JCHARACTER INDEX
1 § NUMBER [
1 j# OF DIBITS TO DISPLAY
D8 1 I NUMBER HOL
DS 1 $VELOCITY ADD LOW
D 1 I VELOCITY AD 1
D! 1 1 8ENERAL EVENT TIMER
1 §STICK POS.
1 §STICK POSIT
1 JLOW ALTITUDE BYTE
1 j8RID TYPE
1 } HESSAGE COUNT
1 I MESSASE POINTER
1 I THRUST COUNTER
1 1BINARY ALTITUDE LOW
g i1 §BINARY ALTITUDE HI
8 1 IDIVISION RESULT
8 1 §DIVISOR
D8 1 §8HIP BRID Y
DS 1 ISHIP Y LO
DS 1 §SHIP BRID Z
DS 1 §JSHIP Z LOW
DS 1 18HIP PLAYER X PQOS
DS 1 { PREVIOUS san ¥
s 1 §JSHIP SHADOW
1 1 PREVIOQUS suanou Y
1 §SHIP PLAY
1 3 TEMPORARY STORABE
1 NEW BRID
1 0 SHIP SHOW FLAB
1 SHIP'S noveneur DIRECTION
D 1 THRUST
D 1 § THRUST TI
D 1 DL1 COUNTER
D 1 MULTIPLY @1
D 1 MULTIPLY #2
D 1 LOW MULT RESULT
D! 1 HIBH MULT RESULT
D i SHIP Y/Z
DS 1 WORK AREAS
DS 1 TERRAIN POSITION INDEX
DS 1 TERRAIN. ..
DS 1 HEIGHT. ...
pS 1 WORK AREAS
D8 3 BASE Y POSITIONS
p8 3 BASE Z POSITIONS
DS 3 §SHIP Y POSITIONS
ps 3 SHIP Z POSITION
D8 1 BASE POSITION INDEX
P8 1 PAD FLASH...
P8 1 INDEXES
D8 1 vogcano cuauc&
D8 1 JVOLCAND Y AND Z...
DS 1 JPOSITION s
DS 1 § VOLCAND Pnaxrxou INDEX
pg 1 i VOLCAND PLAY x
DS 1 §VOLCANO PLAY z
ps 1 1 VOLCANO nnnmnou FLAB

RADLVL

NUMBRS

POSNUH

PHAREA
MISSLS
PLS

PLL
PL2

Lag

MITIIITIIONOONOTDZ
v X
Q!
@
v
a

LI

- e

MOVEILIT

DS 1 JRADIATION LEVEL

D 1 JRADIATION LEVEL TINER
pg 1 § PAUSE FLAG

D8 1 § SOUND COUNTER

D8 1 § SOUND STATUSES

D8 3 JALTITUDE

pg 3 §X VELOCITY

P8 2 §Y VELOCITY

pg 2 52 VELOCITY

D8 S 1FUEL

D8 1 JSHIPS LEFT

pg 3 § SCORE

D8 2 }BHIP/BASE POSITIONS

MISC. HMEMORY USABE

- IPLAYERS/HISSILES
= AREA+768

= A+1924

=

=

=

= JDISPLAY LIST

= §TOP OF DISPLAY

- §BOTTONM DISPLAY

$DLI POINTER
IWAIT FOR SYNC

§ KEYBOARD KEY
JCONSOLE KEYS
iP/M_BASE GDDREES
I RA

iVB

IVB

jco

NDON NU

1 SET UP

LANK EXIT
LOR REBGISTERS

JAUDIO CONTROLS

M PRIDITY
TRACT MODE
A CONTROL

APHICS CONTROL
TERRUPT ENABLE
M COLORS

§JOYSTICK 1

1 LOAD ADDRESS
$ EXECUTE ADDRESS

DISPLAY LIST INTERRUPT

PHA 1 SAVE ACCUN

;g: 18AVE X REGISTER
LDX DLICNY $8ET DLI NUMBER
LDA ECOLOR, X 3 AND RELATED COLOR
8TA WSYNC IWALIT FOR S8YNC

8TA $DO1S lﬁND S8AVE COLOR
INC DLICNT I NE DLI

;kg JRESTORE X

PLA §RESTORE ACCUM

RTI JALL DONE'!

RELOCATE PROBRAM TO $80¢
(USED BY DISK VERSION DNLY')

LDA #e2800/256 $SET UP ORIBIN

STA § ADDRESS IN

LDA #$2800425S5 §2- YTE

8TA L 1POINTE

LDA #s0808/256 $SET UP bEGTINRTlON
8TA BAHIL j§ ADDRESS

LDA #39800&25S 1 2-BYTE

8TA BALO 1 POINTER

LDY $RESET Y REG

1P/
IAT
3 DM
IDISP LIBT POINTER
§ BR:
1IN
1P/

IPLAYER HORIZ POSITIONS

MOVELP LDA (LO),Y 1MOVE A 256-BYTE
81a (BALO) ¥ §BLOCK USING THE
INY 1Y RES.
BNE MOVELP
INC HI INEXT 256-BYTE
INC BAHI 1BLOCK OF DATA
LDA HI
CHP @848 s DONE YET
BNE MOVELP NG CKEEP MOVING!
JMP PFIRST sALL DONE, START BANE!:
;
: MAIN PROBRAM START
PFIRST LDX #1980
LDA 886F 18R,
BDLOOP STA DLIST,X §BUIL o prse Lev
BNE BDLOOP
LDA €870 JBLANK B8 LINES
STA DLIST

8TA DLIST+1
8TA DLIST+2
LDA #8AF

8TA DLIST+3
8TA DLIST+187
LDA ;D!SP/ZS&

LIST+S
LDA #D1ISP&25S5
LIST+4

S8TA DLIST+188
LDA #DLIST/236
8TA DLIST+19¢@
LDA #DLIST&235
BTA DLIST+189
LDA #88F

STA DL 8T+31
8T+37
87A DLlST*llB
8TA DLIST+128
8TA 2%1570138

8TA FTIHE

PLANET CLD
SEA&6S

JSR CLSCRN

LDA &6

LDX ®127
CLPABS gTA 80, X

BPL CLPABS

87A DMACTL

o
-
D
F

JSR PHMCLR
LDA #SFF
L (&

PSLOOP STA PL3I+145,X
8TA PL3+155 X
87TA PL30165 X

BPL PS8SLOOP

1LOAD MEM SCAN

IDISP ADDRESS
JDISP 2 ADDRESS

jJdVvB
$DLIST ADDRESS

ibLI'S

8 QUR...
ST TIHME!

0 DECIMAL HODE!
LEAR SCREEN

ERO QUT PABE ZERO
NLY LAST 128 BYTES

LEAR_BYTE
ORE TO CLEAR?
ue!

ET ALL THESE
A:BABLES T0

mcm <IXO00ON ODMZ M

$CLEAR P/M AREAS

JSET UP ENSINE...
I TENP DISPLRYB

$IN PLA 3,

!E CH & BCﬁN LINES

ILDDP UNTIL DONE

INITIALIZE STARTINB 8TATUS

LDA #1193
8TA VCHANC

JSR RNDBAS

LDX &#16&
ININUR EDR XNINBR,I

87Aa UNBNUH X

BPL ININUM
#s0A

8TA COLPF1

LDA #SOF

8TA COLPMO
4804

8TA HPOSPJI

LDA #DLI/256

LDA @#DLIST&23S

lVDLChND CHANCE
§ (+=45%

i RANDON BASE LOCATION

JINITIALIZE
IESBENTIAL NUHERIC
§ VALUES us!

SININBR (INITIAL NUMBERS)
:ng TO MOVE?

SCOLOR 1 WHITE

IPLAYER # WHITE

§ (BHIP)

IPLAYER 1 BRAY

§ (SHADO!

JPLAYER 3 (ENGINE TEHPS)
JHORIZONTAL POSITIO

ISET UP DLI
$ ADDRESS

$18ET UP DISPLAY LIST

08 39Vd

ONILNdNOD OO TV N'Y

L ANSSI



BDRLP

ITSPLT

NXTBDR

SETCH

SHOWEM

CLTEMP

CLRAD

8TA DLISTL+1
LDA OPHRREA/256

Up1/250
LDX
LDY #VBI&25S

*7
JSR SETVBV
#93E
8TA DMACTL
*

®2
STA COLOR

1 ADDRESS

§SET UP PLAYER-MIBSILE
1 ADDRESS
$8SET UP VBI

§ TURN DMA OM
1ENABLE P/N
IENABLE INTERRUPTS

$ MAKE BDRDER...
1 COLOR

DRAW BDRDER usine TABLEQ

LDX #§
STX SHTEMP

LDA XHIGH, X
PHA

LDA XLOW,X

LDA YLOW,X

PHA

LDA LINTYP X
BEQ IT8PLT’

LA
STﬁ DRANWY
PLA
STA DRAWX
PLA
8TA DRXHI
J8R DRAMW
JMP NXTBDR
LA
8TA PLOTY
8TAa PLOTX
8TA PLXHI
JSR PLOTCL
LDX SHTEMP
INX

CPX @13
BNE BDRLP

2

ISTART WITH POINT @@

J1PULL DRAW Y
1 AND STORE
JPULL DRAW X LOW

JSR SHONUM
LDX CHINDX

DEX
BPL SETCH

LDA RANDOM
AND #81F

cLC

ADC %40

8TA SHIPY
LDA RANDOM
AND #81F
cLc

ADC #40

8TA 8HIPZ
LDA @@

LDX @3

gTA TEHMP1, X
BPL CLTENP
BTA SIBNS
8TA SIGBNS+1
STA SIOGNS+2
STA SIBNS+3

LDA #$C4

8TA ECOLDOR+4
LDA ®#121

7

s

SET CHAR X POS

B8ET CHAR Y POS

Al E

GET CHAR #

Al AVE

g THE CHARACTER

BET IND!

MORE CHARACTERS?
BET!

cA+400
z

ET RANDOM @
lHlT TO 31 AND

40 TO 8ET RANBE
F l0-7l
8TORE IT.

JREPEAT FOR 2

18
IL
5A

1 0
]

JNOW WE ZERO OUT
JALL THE ENGINE
3§ TEMPERATURES (COOL)

AND ZERO T
81

] HE
1816N VARIABLES

JENSINE COLORS ALL BREEN

INIT RADIATION
LEVEL TO LOW

AND BHDH WITH
PLAYER
NE
oT
8R

CPX #122 1ALL CLEAR?
BCC CLRAD iNOT YET!
JSR SHOALT 1 SHOW ALTITUDE,
JSR SHOXV 31X VELOCITY
J8R SHOYV 1Y VELOCITY'
JSR SHOZV iz VELOCITY
JSR SHOFUL 1FU
JSR SHOSHP o LEFT
JSR 8HOSCO } AND 8CO
LDA #6 LY YPE »...
STA BRDTYP § (HI ALTITUDE)
JSR CLMESS JCLEAR MESSABE AREA
JSR RNDBRD JRANDOMIZE LAND @RID
JSR CLBRDA ICLEAR GRID GRAPHICS AREA
JSR BRI I DRAW LAND
LDA FTI JFIRST TRes
BEQ MAINLN §NO, CONTINUE
DEC FTIME INO’LONBER 18T TIME,
JHP RESTRT 180 SHOW OPTIONS
MAINLN LDA PAUSED 3 PAUSED?
BNE MAINLN JYES, WE'RE PAUSED!
LDA TIMER JREADY FOR PROCESSING?
BEQ DOMESS FYES!
JHMP CKCONS INQ, CHECK CONSOLE
DONESS LDA #1 JRESBET TIMER
STA TIMER 170 1 8E
8TA ATTRAC 3INO ATTRACT MODE
s z
3 CHECK RADIATION LEVEL TIHER
H =<
LDA NuMBRS 10VER 30686 FT?
BCC CKRTIM INO!
LDA &6 IYES, HIBH RAD'
8TA RADTIN
CKRTIM LDA RADTINM iREADY FOR MORE RADIATION?
BNE ADJALT §NOT
LDA VOLRAD 318 17 vaLCAND?
BNE 80VOLR I YES
LDX BRD ISET BRID TYPE (ALT)
LDA RADINI, X 118 THERE RADIATION?
BE@ ADJALT INO RADIATION
8TA RADTIM § REBET RﬂDlATlON TINMER
80VOLR LDA RADLVL JBET RADIATION AMOUN
CHP ®#48 JFATAL?
BCS RADOK INO, WE'RE OK.
JHP CRASH ykABooM! ¢ ¢
RADOK SEC JONE. ..
SBC #1 IMORE. ..
STA RADLVL JRADIATION UNIT!®
Tax JUSE A8 IN
LDA #80F PAND SHOW ON anezn
8TA PL3, X JUSING PLA
LDA @8 RESET voLoAND
STA VOLRAD {RADIATION FLAG
R o T
3 ADJUST ALTITUDE
R 2oL Lo g
ADJALT SED 1SET DECINAL MODE
LDA 818 §ADD OR BUBTRACT?
BE@ BUBALT 1 SUBTRACT !
JHP ADDALT 1ADD!
JENDAJ JMP ENDAAJ
SUBALT LDA ALTLOB 18ET ALT FRACTION BYTE
8EC 1 SUBTRACT
SBEC NUMBRS+4 ;x VELOEITY Lo
8TA A ND SAVE BACK

LDA NUMBRS+1
80

STA NUMBRS+1
LDA NUMBRS

(44
S8TA NUMBRS
CMP #9990
BCC JENDAJ

E
!BET ALT LO BYTE
18UB XV MED

SAVE

JBET ALT MED BYTE

JSUB © & CARRY
SAVE

JOET ALT HI BYTE
® & CARRY

3§ AND SAVE

§NEBATIVE ALT?

$NO, STILL IN AIR!

AT THIS POINT,

WE'VE HIT GROUND

LDA NUMBRS+3J

ORA NUMBRS+6

ORA NUMBRS+8
RASH

>

LDA NUMBRS+4
#9811
CRASH

LDA NUMBRS+7
#3806
CRASH

LDA NUMBRS+9
8806

CRASH
LDA TERRIX
CHMP BASEIX

$NO MORE DECIMAL MODE
$TALLY HIGH-ORD
JVELOCITIES TO SEE
F_ANY ARE >#
0 FAST!

X VELOCITY
@ FEET/SEC?

Y VELOCITY
EET/SEC?

=
z VELOCITY
g

@

8
EET/BEC?

8
D _WE LAND
THE BASE?

DOV <V < ot bt

- e 0 98 e e e w2 we e we
Z=Mmuomuom 00

LDELAY

FSHFLP

ADSCLP

8COTIM
STHAIT

B0ABIN
CRASH

IMPCRS
SHOCHS

CRSHLP

8CEXY

SCEXX

8CEXIS

EX@o
SETEXT

EXLP

LDELAY

3
NUMBRS+12
NUMBRS+1 1
NUMBRS+1@
FSHFLP

2
NuMBRS+ 18, X
NUMBRS+14 . X
NUMBRS+14. X
ADSCLP

8HOsco

NEWLND
RADLVL
a7
INPCRS
sHOCHS
€2

014
SHOMSe
SHPLRY
#34
819
EXYP, X
SCEXY
8HPLRX
e4a8

A

819
EXXP, X
SCEXX
o6

SHPLRX
gHPLRV

B8CEXIS
BETEXT

0 ¢

AFE LhNDl

T 14TH REEN LINE
HOW TH! MESSABE
AIT 25%5/40

4.25) SECONDS

5"! up?

N
8
a
-1
Ll
{
1
L LOOP BACK

2

L
E|
H

v o0 o2 v o e
W~

T
UEL
Y 18
THIS I8 4 SHIFTS
N DECIMAL MODE)
ELEC

LECT DECIMAL MODE

$ ADD
JIFUEL X 18 TO
1 8CORE

1NO MORE DECIMAL
$i 8HOW SCORE

IWAIT 4 SECS

STIME UP?

INO, WAIT MORE
118" VOLC CHANCE
lﬁéeﬂﬁxlﬂuﬂ?

INO, INCREMENT
3 VOLCANO CHANCE
$BY_ABOUT 4%
IGET NEW BAS

E
§AND START LhNDINB CYCLE

WAS DEATH DUE

(=]
2
U
co
>
>
-~

0
ONVERT PLAYER Y
OORD TO BR.8

D PUT IN ALL
XPLOSION Y COORDS

wo e e e n vae e e
m® DN VDVZ~
2 > o
-4
x
o
o
2
m
m
-

4

§ CONVERT PLAYER X
§COORD TO BR.8

$AND PUT IN ALL
JEXPLOSION X COORDS

JPOSITION 8HIP

JEXPLOSION...
31X INCREMENT,

§Y INCREMENT,

3§ X ACCUNULATOR,
3Y ACCUMULATOR,

JPIXEL LIFE.

NOW WE ERASE OLD
PIXEL, SETTING UP
HE X AND Y
COORDINATES

1BET ADDRESS OF FLOT

IMASK OFF PIXEL

AND ERASE IT!
BET INDEX BACK
DECREMENT LIFE
IT"S DEAD:

NOW MOVE PIXEL
IN X DIRECTION

$ SAVE CARRY FLAS

7L ANSSI
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EXDEC

KILEXB

CHKEXF
ACCUEX

EXDONE
CTINWT

OUTSHP

RESTRT

J
NocveL

dJ
RBTTIN
B

> 8
o
ma
>
b

x
v

-
x

mM MYXSX|SMSM MmMoem
M R s e X@X X -{@X

#
BHasK2, x
(LO)'
TEnPEx

CHKEXF

e
EXLV, X
ACCUEX
0
EXDONE
EXea

COLORS+2
SSFF

KEY
PFIRST
88

#30
SHOMSS
%9

#45
SHOMSE
810

855
BCHAR , X
BRVHMEA+1S
07

873
SHONSS
IFUEL1

910
IFUNSB+12
IFUEL2

8810
IFUMSB+13
#6

&6
RESTCK
3

NOTOPT
BRAVTY

w1
3
8TBRAV
L1

CREMENT Y POSITION

IBUBTRACT INCREMENT (UP)
18AVE

ION SDREEN?

$OFF THE TOP!

$SAVE IN PLOT COORD.
$8ET PLOT ADDRESS

$AND PLOT PIXEL!
IHORE PIXELS?

ING

18ET INDEX OF PIXEL
$AND ZERO OUT
JLIFE BYTE (éI'B DEAD)

$ INDICATORS

§ANY ALIVE
!NO EXPLOSION DONE !
YES, HORE

IWAIT 255/68 (4.25) S8ECS

ITINE ue?
WAIT MORE
coné LESS SHIP

3 CANCEL KEY
|REDRAH 8CREEN
ISGTH LINE

§ AUTHOR
$43TH LINE

$ MABAZ INE
$33TH LINE

JBET BRAVITY INDEX
J8ET L/M/H

$PUT IN MESSABE
§ORAVITY

§7STH LINE

J8ET FUEL CHAR1
JBET CHARACTER OFFSEY
§PUT IN FUEL MESSABE
3BET FUEL CHARZ2
ET CHARACTER OFFSET
T IN FUEL HESSASE

(N
STH LINE
#SDLE TINE RERDY?

T CONSOLE KEY
V PRESBED?

(¥
m

ZZUODPODZO<WZDOZO ONIHD
ZONJUM03N4 Zmoo

.

o

z

x

]
1}
5
§
[}
]
]
]
]
]
]
]
]
1]
i
1]
]
i
1]

STARAV

NOTOPT

CKFLIM

CDELAY

RESTCK

NXTSHP
NEWLND
REINI

ADDALT

ENDAAJ

CKSIZE

aoTs8I1z

GODOWN

BRAVTY
CDELAY

IFUEL2

@1
IFUEL2
CKFLIM
&0
IFUEL2
IFUEL1

a1
IFUEL1L
IFUEL1
CDELAY
IFUEL2
[ &
CDELAY
IFUEL1L
#39
TIMER
REBTRT
CONSOL
87
RESTCK

IFUEL1
ININBR+18@
UEL2

DDPDDm
“

ININBR+11
PLANET
SHOSHP
€12
NUMBRS | X
UNSNUM X
REINI
SHOWEN
ALTLOB
NUMBRS +4
ALTLOB
NUMBRS+2
NUMBRS+1
&0
NUMBRS+1
NUMBRS
e
NUMBRS

SHOALTY
SHCALC

L4
NUMBRS
80781z
2

NUMBRS+1
GRDLIM, X
e0Ts81z’

CKSIZE
BRDTYP

GENEBRD
8RDTYP
@1

$STORE BRAVITY
§ AND DEBOUNCE CONSOLE

3§ INCREMENT FUEL
I ANOUNT (Se00-14800)

SFUEL > 968
iNO, B0 DEBOUNGE CONSOLE

§FUEL = 150067
]
JRESET FUEL TO Se00

IWAIT 3@9/69 (1/2) 8EC
$ KEEP CHECKINS CONSOLE
§ CONSOLE RELEASED?

INOT RELEASED, WAIT
JSET SELECTED' FUEL
lAND PLACE IN

3 INITIAL NUMBER

i TABLE FAR PROPER
JINITIAL FUEL

$RESTART BAME

§8HOW & OF SHIPS

$NOW WE MUST
JRE-INITIALIZE

JALL VITAL NUMBERS
§AND UNSIBNED NUMBERS

IAND RESTART LANDING

$THIS ROUTINE

§ADDS OUR X VELOCITY
170 THE ALTITUDE
JWHEN WE°'°RE S80ING UP.

HOW ALTI
c

310F THE LANDING 8RID
I BASED ON OUR ALTITUDE

JCOMPARE ALTITUDE TO
$8RID SCALE LIMITS

lBAHE 8CALE A8 PREVIOUS?
I

WE’RE BOINE DOWN'
|5AOE NEW BRID TYPE
38ET RID OF SHIP
I TEMPORARILY
JCALCULATE NEW
§SHIP Y COORD

JAND NEW Z COORD

1 BENERATE NEW 8RID

ISAVE NEW GRID TYPE
B8ET RID

IOF SHIP

ICALCULRTE NEW
SHIP COORD

8
BENSBRD J

DOBRAYV
Ci

J
NOBSRAV

RDSTIK

JADJIYZ
THRUST

NOFUEL
BOFUEL

J
FUELOK

NOTHR
THROK

SHIPY
BRDTYP

UNSNUM+3
#8905
NOBRAV
UNSNUM+S
8RAVTY

Vv

L1
UNSNUM+4
NUMBRS+4
UNSNUN+3I
(1]

UNSNUH+3
NUHBRS+3
@3

yYzp
NUHBRS*II
NUMBRS+11
NUMBRS+12
BOFUEL
B88TATS
@1
NOFUEL
S8TATS
@1
88TATS
#2535
AUDF3
20
SNDCNT
4
%14
sHOMSEe
NOTHR
NUMBRE+10
FUELOK
NUMBRS+11
8910
FUELOK
88TATS

2
FUELOK
8STATS

82
S8TATS
*®80
AUDF3

&1

JADJIYZ
NUMBRS+12
«2
NUMBRS+12
NUMBRS+11
(A4

NUMBRS+11
NUMBRS+10

hdd
NUMBRS+10

SHOFUL
STKHLD

vaL, X
VELADL

$AND SHIP Z COORD

$CLEAR BRID AREAR
JRANDONIZE NEW BRID
§ AND DRAW BRID

$HAS SHIP REACHED
OCITY?
ACCELLERATE
L MODE
16ET X VELOCIYY

3BETY BRAVITY INDEX @-2
§ ADD PROPER QRQVITY
§ BAVE NEW

$POINT TO XV

§SIBN INDEX

JCHECK FOR NEGATIVE
jSHOW XV ON SCREEN

!BET BTICK POSITION
$SAVE IT

3§ THRUSTING?

BYUR!

JADJUST Y/Z POS
3 TALLY FUEL

IWE°VE 80T FUEL

IDID WE ALREADY DO
10UT-0OF-FUEL SOUND?
§YES!

1SET OQUT-OF-FUEL FLAS8

a0t s e s omn w2 voe
=]
c
e
e m
~Nnezr
m an
w
>
o
m

JYES, WE'RE OK

§ FUEL >9997
JYES, STILL OK
iHAVE WE DONE
JFUEL LOW SOUND?
YES, 60 DO _THRUST
JSET FUEL LOW FLAS

DIUM PITCH
OUND 3

(1/3) SEC
RATION

SABE

L INE

OW THE RE.

T _8TICK TO FIND

ICH ENGINE'S FIRING

T ENBINE TEMPERATURE

D THRUST :OR THAT TENP

GINE HMAY BE FIRINS

coazm

me~

rzon
=]

¢

m-

[

-
X
W
noc
maIgEC
m
m
z

RUBY VOLUME
LY ALLOW THRUST
ERY OTHER TINME

THRUST!

TO DECINMAL MODE
D SUBT AcT

UNITS

ROM FUEL

z mnﬂgznmm»a:mm-wmnuz

58 0 e r rae e e 4 0 T 00 9 180 00 m 439 499 W 95 209 0 0 e
Z00 <22404222M3m:0

MNDD

$NO MORE DECIMAL MODE
1 SHOW THE NEW

MOUNT
TO ALTER VELOCITY,

¢8 39vd
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CKNLIM

ADDTHR

ADJYZP

SHFYLP

8SUBYYV

2]
CKYLIN
8

NXT8YI

8T8Y!I
SETBYI
yYLo

NXTBYD

8TeYD 8§
SET8YD
(B

NAavVY

L
SYFINE

ADDTHR
UNSNUM+1,Y

Y FSIBNS, X

FUELIX, X

ADDV
SHOYV
SHozZV

THER 1 OR -1
@1 OR 899}

T INDEX TO VELOCITIES
BATIVE VEL ALTER?

8

T MAXIMUN VELOGITY
F 58 FT/SE
8!

O ADD THE THRUST
T MINIMUM VELOCITY
F -56@ FT/SEC

'

T -560 FT/SEC?

ES!
$18ET VELOCITY DIRECTION
§AND VELOCITY INDEX

$ADD THE VELOCITY
JSHOW Y VELOCITY
JAND Z VELOCITY

. n 08 00 a8 W s e e e 90 2 o
ODP<ZD~M
MMM &

< DPODPB<
o m

SHFYLP
8(."501
SUBYV
SH!PYL

SHIPYL

Lo
SHIPYL
CKYLIM
SHIPY
a0
NEWSRD
BRDDIR
8HIPY
#1860
YLO
#1112
NAVY

0112
SHIPY
8RDTYP
SETBYI
8YP-1,X

a1
87
8TaY1

)
8YP-1,X
NXTOYI
SETAYI
8YP-1,X

NEWSRD
NAVY

w1
STEYD

&
8YP-1,X

NXTBYD
SETBYD

§ CONVERT YV
31 TO BINARY
JBET BRID TYPE FOR SCALE

$MABNIFICATION

3§18 VELOCITY NESATIVE?
j YES, 3UBTR ACT IT
$ADD ' 8HIP*S VELOCITY
§T0 THE SH!P 8

$Y POSITION

§AND CHECK LINMIT

§ SUBTRACT VELOCITY
JFROM THE SHIP'S
JPOBITION

JNOT ON

DENNZLTD T <A
IMOITO cuomm

380INS TO NEH 8RID
§80 ADJUST

§ADJUST Y UP

$BY 112

$ADJUST NAVIBATIONAL
] TES

]
L]

Ci
1 oT
ON BRID TYPE @

3 B01ING TD NEH @RID
DIRECTi

lTMlSBRDngNE FINDS
INAV!BATIDNAL POSITION

NOSYF

SHFZLP

SuBzvV

CKZLIM

NXTBZI

B
NXTE8ZD a

8T8ZD
SETBZID

CKCONS

L
SIFINE
c

NOSZF

s
C8SIDE
L

Y 82
SR 8SHOPOS

Y @8
JER CVDBIN
D; VELSHF X
ROR LD

BNE SHFZILP
Lpa SIBN3+2

LDA SHIPZL

J
hbh SHIPZL

C LO

8TA SHIPIL
BCS CKZILIM
DEC SHIPZ
LDA SHIPZ
CHP #1890
BCS ILO
CHF #1112
BCC CKCONS

STA BRDDIR

o1

BPL szazn
8TA 8ZP-1,X
BNE NXTBZD
BMI SETOZD
8TA BZIP-

INC Nsnenb
LDA &3

STA GRDDIR

LDX BRDTYP
LDA ng

H
STA HBTSAV, X

DEC HOLD
BPL CESIDE

J8R RNDEBRD
LDX @RDDIR

3 8BHOW SHIP Y
INAVIBATIONAL POSITION

$DIRECTION 2

JDIRECTION 3
SFIND SHIP'S I
$NAVISATIONAL
3§ COORDINATES

IP*8 Z
IONAL POSITIONM
E ON NEW 8RID?
RID AREA
D CTION AND
oF
8 DE.

J SAVE

§8IDE*S
31 COCRDS

SRANDOMIZE NEW BRID
§MOVE THE COORDINATES

RSTSID

NONEWS

WTRELS

CS8CDN
CSCLP

NOCADJ

cacup

CVDBIN

SHCALC

LDY BDIX,X
07

STA HOLD
HOLD

LDA HBTSAV, X

LDX HREST,Y

stAa HEIaHt, x

LD

B3FC ReF31D

JSR BRID

LDA CONSOL

CHP &7

BNE WTRELS

JHP MAINLN

LDA COWSOL

CHP #7

BNE WTRELS
JHMP PFIRST

IWE JUST SBAVED TO
§ THE NEW BRID'S
§OPPQSITE SIDE

3 DRAW THE GRID

3 ARE ANY

JCONSOLE KEYS PRESSED?
IYES, WAIT FOR RELEASE
:N » KEEP PROCESSING
3

L]

1

18 CONSOLE KEY
RELEASED?

NOT YET!
RESTART 8AME

»0

DESCENT SCALINS ROUTINE

LDY &8
#16
BCC NOCADJ
SBC #16
JHMP CSCLP
HOLD

ADC =0LD
ADC HOLD

DE SHIP COORD

& PUT QUOTIENT
AND REMAINDER

CCUNULATOR

D

$NOT MULT A BY 7
322

323
1.

§ 27
$ALL DONE!

ASCENT SCALING ROUTINE

ETA :EBUL?
8TA DIVIER
&0

JSR DIVIDE
LDX BRDTYP

§DIVIDE SHIP COORD
IBY 7

ID TYPE

GET BR
AND EXIT.

DECIMAL TO BINARY WORK ROUTINE

LDA NUMBRS+1,Y
A #SOF
Lo
LDA :UHBRB+1,Y
A
L8R A
(]
Lpa LO

ADC ALTIL,X
LDA NUMBRS,Y
#90F

LDA LO
ADC ALT2L,X
Lo

&0
ADC ALT2H,X
HI

$8ET DECIMAL NUMBER
JMASK OFF LOW DIBIT

3§ SAVE
lBET DECINMAL
$ MASK OFF HIBHW DIBIT

T IN

ET NEXT DECINMAL @
ASK OFF LOW DISIT
UT IN INDEX

ET PREVIOUS RESULT

D_ADD
@IT3 X 196 PART 1
E 1T

CARRY
B8IT3 X 188 PART 2

CONVERT BCD ALTITUDE TO BINRRY

LDA NUMBRS+2
#80F

STA BALO
BAHI

LDA 2unsRs+2

LER A

LSR A

LSR A

LDA BALO

ADC gLTlL,!

LDA NUHBRS+1

18INILAR TO ABOVE
SROUTINE BUT WILL
JWORK FOR 3 BCD DIGITS
§AND 1

IFOR ALTITUDE ONLY

¥L INSSI
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s s we

eserF
BALO
ALT2L, X
BALO
BAHI
ALTZH, X
NUMBRS+1
A

A

a

A

BALO
aLT3L, X
BALD
BAHI
ALT3H, X
BAHI
NUMBRS
#$6F
BALO
ALTAL, X
BALO

BAH
DIVIDE

=2IV!DE ALT. BY

INOW DIVIDE BY
§68RID SCALING FACTOR

iDO THE DIVISION

CALC SHIP PLYR X COORD
LDA SHIPZ 19-111
LSR A SDIVIDE BY 4
LSR A i (NOW 8-27)
STA SHTENP I8AVE IT
LDA SHIPY §P-111
LSR A $1/2 = 9-53
cLC
ADC SHTEMP INOW 0-82
cLC
ADC @56 $ADD LEFT LIMI
8TA SHPLRX $80T % POS. DF PLAYER!
CALC SHIP PLYR Y COORD
LDA SHIPZ pP-111
LSR A §NOW 0-35
8TA SHTYEHWP §8AVE IT
kgs €201 $BOTTOM OF BRID
8BC SHTYEWP SNOW 1486-201
g;s SHTENP
INOW WE NUST BUBTRACT
8BC RESULT ISCALED ALTITUDE
8TA SHPLRY 1 DON
NOW ADJUST SHADOW HEIBHT FOR TERRAIN
LDA SHIPY 18-111
LSR A 1 8-55
PHA §BAVE ON 8TACK
AND @7 $MASK TD 8-7
8TA SuBY
LDA &7 JNOW SUBTRACT
S8EC §THIS FRORM 7
8BC SUBY $TO FLIP IT AROUND
8TA SUBY
PLA JBET SHIP
AND @$F8 $MABK OF F TO
8TA TERRIX $ 8AVE IN TERRQIN INDEX
LDA SHIPZ §9-111
L8R §8-55
PHA I SAVE
AND @7 $HASK TO @-7
8TA SUBZ
LDA @7 §NOW SUBTRACT
BEC §THI ROM 7
8BC SUBZ $TO FLIP IT AROUND
8TA SUBZ
PLA §BET 8HIPZ/2
LSR A §DIVIDE BY
LSR A §(/16 TOTAL)
LSR A

TERRIX

§AND ADD YO

NOVHIT

J
NOMTHT

TERCAL
Ci

TC1

RNDBAS
INBASE

8TA TERRIX

JTERRAIN INDEX

LDA :gHBRS+l

BCS N?VHIY

8TA VOLRAD
&0

8TA RADTIM

LDX TERRIX
Lba HEIBHT X

LDA HEIBHTfl X

LDA 8UBZ

8TA MULT2

J8R TERCAL

T3

LDX TERRIX

LDA HEIBHT+8,X
A T1

LDA HEIBHT+9,X
A T2

LDA SUBZ

8TA MULT2
J8SR }!RCAL

SHIP OVER VOLCANO?
VOLCAND ACTIVE?

ALT >
ay ND VOLCAND HIT

3ede

-dH, WE'VE 80T
LCAND RADIATION! ! 1

OLCAND RADIATION
THIS ROUTINE GETS

n<e

OOIM numm
2

0

1
Y
1
YES, SHIP SAFE
v
v

T

c OF THE
TERRAIN WE®RE OVER
AND CALCULATES THE
HEISHT OF THE
PARTICULAR POINT

DER OUR SHIP.

18 ROUTINE Ag VERY

CATE D
E DOES NOT PERMIT
PTH DISCUSSION
THE TECHNIQUE.

| DX
0

9 109 0 e om0 V9 4 O W DY I B9 m wmg e WY w9 B 0 WS 99 e W

UN
TH
con
8P
IN
oF

1807 SHADOW HEIGHT

jJSHIP BELOW SHADOW?

$INO, SHIP"S AIRBORNE
CaTiss

1] ]
JALL DONE

TERRAIN HEIGHT CALCULATOR

L]
LDA RANDOH
a ®7

*7
BEQ INBASE
8TA BASEY,X
BPL INBASE

LDA gﬁSEYOZ

ASL A
ASL A

ADC BASEZ+2

& COORDS

BET A NUMBER
FROM _6-6
18 IT 7?

VE DON°T ALLOW!

]
s
3
H
§STORE IN Y/Z POSITION

s NOW CALCULATE BASE
§BRID INDEX WITH THE
§ FORMULA:

§ IX=BASEY*8+BASEZ

MULT

MSHIFT

HMLOOP

RIS 20w e 0o 20 wm w0 wme w0

et g
<<
e
-0

m

DIvL2

ADDV

NEBHAN

STOSBN

NEBVEL

SHOPOS

8TA BASEIX

LDY &9 $ 8HOW BASE...
JSR SHOPOS 3Y POSITION
LDY @& § SHOW BASE...
JSR 8SHOPOS $Z POSITION
RTS §AND EXIT.

HULTIPLY ROUTINE

THIS ROUTINE DOES AN UNSIGNED
HULTIPLY OF THE VALUES IN MULT1
AND MULT2, PLACING THE RESULT
IN HRES AND LRES.

(14
8TA HRES
( L

BNE HEHIFT
LRES

DIVIDE ROUTINE

THIS ROUTINE DIVIDES A 16-BIT
?HBER (LO 8 BITS IN RESULT

[ )
AsL gEBULT
(=1, ]3¢ DIVISR
DIvL2

SBC DXV!BR
INC RESULT

BNE DIVL1

BED §WANT DECIMAL MODE
LDA UNSNUM+1 X $ADD VELOCITY INCREMENT
CLC 3§ AMDUNT _TO VE

§X REBISTER.

STA NUMBRS,

CHP #8508 §I8 IT NEBATIVE?
BC8 NESVEL FYES!

LDA @8 $SET SIBN TO & ()
8TA SIBNS,Y §STORE BIEN

cLD INO HORE DECIHAL
RTS8 JAND EXIT!

LDA &8 §SUBTRACT UNSIGNED
SEC JVELOCITY VALUE FRORM
SBC UNSNUM+1 X § ZERO _AND STORE IN
Egg gUNBRS+l X $8IBNED VALUE

SBC UNSNUM, X

8TA NUNDRS

LDa @1 IPUT 1 (~),..

BNE 8T0SGN JIN SIGN

SHOW SHIP/OBJECTIVE POSITIONS

LDA PYPOS,Y SGET Y POSITION
STA Y JOF MESSABE

LDX POSNIX,Y J8ET COOR

LDY Y, k $8ET COORD DIBIT 1
LDA HI1,Y § CONVERT COORD

S8TA POSHUN 170 DECIMAL

LDA HIZ, Y $AND PLACE

8TA POSAUN+1 § WORK VARIABL

LDY BASEY+1,X $18ET COORD DIBIT 2
LDA MED §1ADD DIBIT

SED IDECIMAL VALUE
cLe §TO WORK AREA

ADC POSNUM+1
S8TA POSNUM+1
POBNUM

e
8Ta POsNUM

¥8 39Vd
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SHOALT
g

SHOXV

SHOYV

SHOFUL

SHOSHP
8

SHOSCO

SHOoALL
8

8
sNunLP
L

LDA BASEY+Z2,X
ADC Poauuﬂ*!

.o
STA Posﬂuﬂ

#2
8TA DIBITS
%17
JHMP SHOALL

@
8TA DIBITS
JMP SHOALL

S168N8
J8R SHOARR
8TA CHARY

&2
8TA DIBITS
JMP SHOALL

EDA ®2

ADC SIGNS+1

JSR SHOARR

LDA #3122

8TA CHARY
*2

8TA DIBITS

L L]
JHMP SHOALL

LDA #4
c

ADC SIBNS+2
J8R SHOARR

SHOW FUEL

LDA ®#146
STA CHARY

&3
8TA DIBITS
819
JMP SHOALL

LDA 6176
8TA CHARY

&3
8TA DIBITS
®14

X
DA NUMBRS, X

$ADD DIBIT 3°'8
§DECIMAL VALUE
$TO WORK ARER

I

PLAY

H IN "NUMBRS"
W THE NUMBER

§98TH SCREEN LINE
i3 DIBITS TO SHOW

§8TH IN "NUNBRS"
lBNDN THE NUMBER

§JBET 18T SIBN
18HOW ITS8 ARROW
§112TH SCREEN LINE
32 DIBITS TO SHOW

SRD IN_ “NUMBRS®
IS IT

1BET 2ND SIBN
§BHOW ITS ARROW

1 122ND S8CREEN LINE
12 DIGITS TO SHOW

36TH IN “NUMBRS"
I8HOW IT

$8ET 3RD SIBN
$8HOW ITS ARROW
$132ND SCREEN LINE
12 DIBITS TD SHOW

$8TH IN “NUMBRS ™
3 8HOW

§144TH SCREEN LINE
33 DIBITS TO SHOW

3§ 10TH lN “NUWHBRS "
1 SHOW

3160TH SCREEN LINE
§1 DISBIT TO SHOW

J13TH IN “NUMBRS®
38HOW IT

$178TH SCREEN LINE
$3 DIGITS TD SHOW
§14TH IN "NUMBRS"

3187 CHAR ACROSS

§SAVE “NUMBRS" INDEX
}BET INDE
§18ET BCD VALUE

SHOBCD

SHOARR

)
COPARR
s

3
3
§

CLSCRN

CcLSLP1
cLsLP2

R
NXTCLR
B

CLBRDA
8

CERDL1
CarDL2

S8HOBCD

ARRLO, X
TLO

ARRHI , X

pEaTHE

A
A
a

s7
DISITS

ARROW

(DEaTLﬁ)

&40

DIBITS
COPARR

829
#DISP/256
HI

*0

Lo

Loy, v

CLS8LP2
NXTCLR

HI
CLSLP1

VE BCD VALUE
IFTTRIOHT

8E
RST DIBIT

DD CHAR. OFFSET
AVE FOR DISPLAY

ay 1T
ON SCREEN
CK

M-~0n
~OID

Z20D
mz
o
-4

o
Ve
(=" ]
(T}
o

Vi

D DISPLAY IT

XT SCREEN POEITIDN
D EXIT

oy e e e B 0w B0 e

DPZDPUDOD

ZMZ >
m

» n
o
Z
U
-
(]
=g
r
>
=<

S8AVE ARROW @
Vv BY

]

§DI

JUSE FOR INDEX

J8ET SCREEN “DDREBS
IFOR THE ARR

§ AND

§1 PASE

3 INITIALIZE COPY INDEX
§8ET ROW
JHULTIPLY BY a
10FFS INTO ARRONW
1 BRAPHICS TAB

31 8AV DEX

§ THE ARE 8 BYTES
} IN EACH ARRO

JBET BRAPHICS DATA,
$PUT ON SCREE

INEXT ARROW B

5§ ADD

i

i

]

]

]

)

PUT ZEROS IN
AaLL 25& POSITIONS
g BILES,

CLEAR BRID AREA OF SCREEN

a0
SHP

IPDXNT TQ 196TH LINE
REEN

LRX
.ED!BP*z#lGOQQOJIZSA

H
:8DIBP+201.00401&255

872
€21

6
oy, v
CeRDL2

JCLEAR 72 BROUP9
10F 22 BYT

§CLEAR A BYTE
§DONE WITH 227
§NOT YET!

JDONE 72 BROUPS?

NXTC8D

i
]
]
L]
CLHESS

CHESS1
CHESS2

NXTCHS

]
i
L]

SHOMSE

MseLP

R
NXTHBT

]
3
3

SHONUM
8

1
NODHIN
8

ENE NXTCED
ébﬁ Lo
ADC #40

Lo
BCC C?RDL!
BNE CERDL1

N 4

iPGINT TO NE

] XT E
1 OF SCREEN CRY
§ (49 BYTES IN GR.8)

CLEAR HMESSABE AREA

POINT 7O 14TH LINE OF SCREEN

LDA SLDISP+2+14#401/236
A HI

LDA :BDIBP+2+1AIQB]&255

LDX ®8
LDY #21

]
STA (LOY,Y
BPL CMESS2
BNE NXTCHS
LDA LO
ADC #4@

LO
BCC CHESS1
BNE CMESS1

MSSCT
BNE NXTMBT

CHARX
INC MSBPTR
BNE M8SLP

JCLEAR 8 BROUPS
J0OF 22 BYTES

EAR BYTE
E 22 BYTES?
E B ORDUPBT

J8ET SCREEN LI
JPOINT TO HEGBABE TEXT
$2ND CHAR ON SCREEN

122 CHARACTERS TO 8SHOW

ET COUNT IN MESSABE
INT TO MESSABE CHAR
T CHARACTER

AL} REQ?Y TO 8HOW IT

oW J
AST CHARACTER?
TRV ET:S

rzznzrncnv
ro>xmm

L DONE

EXT X POSITION
XT CHAR
OP BACK

BENERATOR

ADC #DISP&2STS
DESTLO

HI
ADC #D18P/256
8TA EEBTH!

$8AVE Y POS

122
(KL
128

SADD DIBPLAY S8TART

§o1é
§e32

18ET CHARACTER’S
§ SCREEN ADDRESS

Ap OFFSET
:FDg EXNAL ADDRESS

18ET OFFSET INTO
$ CHARACTER SET

1 ZERQ COPY COUNT
P2

§ =4
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s sEC
ASL LO ie8 : LDX HBTIX
ROC I H MAKE BASE ZERQ HEIGHT IF susTRACT SRID HEIoHT
LDA HI 1BET INFORMATION ] WE°RE ON FINAL APPROACH ggg :Eéw"v! l ’ RE IN PLOTY/DRAWY
558 aae e : R A
] ISET A BNE DRWIT1 FYES!
COPNUM LDY CoeenT chx e ' Lrvee 2 cawoT, JER PLOTCL 1PLOT THE POINT
LDA (LO)Y,V IGET CHAR. IMAGE BYTE Egg :232?5 :Ic.';agg'}ggnaén ssnnz- BRUITI gg; E:Ru IDRAW TO THE ;2627
STa DEsTLo v 1PUT_ON SCREEN Lpa JMHAKE THE 4 CORNERS ENDRW1 LDA XQFSET 1ADD B8 TO X O T
INC COPCNT INEXT CHARACTER BYTE NEWHBT STA MEIGHT §OF THE LANDINS BRID s
LDA COPCNT VARE ACL 8 BYTES avA ng}gn}ig § JALL ZERQ HEIBHT! 8TA XOFSET
BER Finrsm HS,C RACTER NOVEDT 8TA HEIGHT+9' ING HeTIX INEXT HEIGHT vALUE
LDA DESTLG 180D 49 BYIES TO JNP NOVOLC 1AND BYPASS NEXT CODE. GG JRDD 8 TO Y INDEX
c iPaINT 10 © CLE
ADC €490 J1ON S8CREEN H z 8 TRY T ADC @8
STA DESTLO i 1F IHERE'S NO BASE, LET-S TRY TO ADc
Bce copnba ' PLACE A DANBEROUS VOLCAND! STARvE JPAST CiniTe
INC DESTHI ’ BCC NEXTY1L INO, LOOP BACK.
BNE COPNUM LDA 816 §RESET X OFFSET
FINISH RTS 1ALL DoNeE! N hCRe et 1 GBRID TYPE SppT e STA XOFSET
BNE NOVOLC INO, NO VOLCANO! LDA X 1AND INCREMENT X
3 ; cL 3
ANDO set o
L RANDOMIZE ORI1D HEIGHTS CRE VCHANC 115 17> vaLcang cHANCE? anc e16
B Rnavore BED RAN cHP 8113 1PABT LINIT?
RNDEBRD LDX 863 164 _POINTS_ON SRID VaLC2EELDRIRANDDN J6ET RANDON VOLcCAN BCC NEXTX1 INO, LOOP BACK.
LDY GRDTYP J8ET BRID TYPE ANDie 2 A
RALE  LRD see" ILINIT IT Yo FHEC T BUT beca vawcz H NOW DO OTHER DIRECTION OF GRID
5 I
CHP MAXHBT,Y FHAXIMUM HEIGHT g'sg a0 H
8TA NEIGHT, x 19ave HeTanT T ara voLz LDA #8 §ZERQ OUT Y
. : VOLEY LDA RANDOM
DEX § DONE? STA Y
BPL RELP TNO! -4 LDA #SFF 3SET INDEX TO -1
S gz e AL Sucasarcy NEXTYZ INE INDEX INEXT INDEX
L N e e e o ADC &1 LDA INDEX
i DRAW THE BRID 8TA vOLY INOW BET VOLCANO 8TA HETIX §SAVE IN HEIBHT INDEX
RIS s U ol s el a JPOBITION INDEX LDa &6 1ZERD OUT X
ASL A
@RID  CLD Tay $BET_Y RES FOR PLOT
578 voLex INO VOLCANO gee NEXTX2 LDA XOFSET 3IFIND X POSITION
ADC voLz
TR iPLAvER"S" STARVOLTX 878 FLOTX,Y JSTORE IN PLOTX/DRAWX
CP2LP 8TA PL2,X 3 LDA @179 $6ET Y POSITION
gsg oEoiip 1 CALC VOLCANO PLAYER COORDS ggg 4
I SIT  iemio g g e ; e iz o
H
LDX &8 mom‘»ans SHIP®S 'ng X°"’ :smu.an TO THE BASE 8BC HEIGHT, X JADJUST FOR HEIBHT
BASCHK LDA 8YP 16RID POSITIONS asL a IPLAYER POSITION STA PLOTY, ¥ JSTORE 1IN PLOTY/DRAWY
CHP BASEY, X 17O BASE’S. STA SHTEMP IROUTINE, IT_USES LDA JPLOTTING?
i e RNt f® niany | mpep
CALCULATE
cue BABEZ X JIF THEY'RE NOT “UM- 23'& 2 vaLcaNg: 8 ﬂ.avn JHP ENDRWZ 380 DO_NEXT POINT
el R a8t 4 BNEaE s
CPX GRDTYP AbE sHTEMP CLC
BNE BASCHK eLe ADC @8
GOTBAS LDX GRDTYP ADC @S9 STA HBTIX
(Rt PravaLex ba X' INEXT X POSITION
3 CALC BASE X COORD vo €LC
B mmmmemmoemesooos aae a-’ 85c e1e
LDA BASEZ, X 1TH18 ROUTINE 18 e R cne #113 1PAST LINIT?
]
ASL A ISHIP PLAYER POSITION Do siee LDA XOFSET INEXT X OFFSET VALUE
STA SHTENP JCALCULATOR AB Sec cLc
HTENP
30 MR re Tk eirana-s i e S t2eer
ASL A LDa ¥ INEXT Y VALUE
ASL & LDX VOLIX JNOW _SET THE & CORNERS cLc
cLe Coa 47 $10F THE VOLCANO TO ADC 8
ADC sHTENP JMP NEWHBT THEIGHT 7o UL IPAST LINIT?
Ll L NOVOLC LDA &1 J8ELECT PLOT COLOR BCC NEXTY2 iNO, LOOP
LDA €18 J8ET PLOT X OFFSET .
i e e T L . e T I R
H CALC BASE Y COORD 3 VERTICAL BLANK
IR <L = L i e ; H pepadlic b il il
LDA BASEZ, X ! HETOHT VALUES FROR THE  SHETSHT= vBI  cLp INO_DECIMAL MODE:
ggt : 3 nmégnaun PLOTS THE BRID ON THE EDA afent
H .
ASL A $ el
' —————— - ———————
LDA Sive LDA & : CHECK FOR PAUSE
SEC 8TA PLXHI e R T
SBC BHTENP 8TA DRXHI
LDA KEY 16ET KEYBOARD KET
Bra (o CHP @321 1SPACE BAR?
' NEXTX1 LDA §0 JZERD Y INDEX DaR houk. o e The
]
i TAY 1PLOT_FLAB LR S iralseiorayus
NEXTY1 LDA XOFSET 18ET X POSITION Bya raug TREBE T evPatas
tha Ba 18e7 BASE P1CTORE BYTE cre STA KEY
BSCOPY LDA BASPIC, X 8ET BA ADC X et PEHK  Cha BEVasED INE PAUSED?
STASEL2N :NEXT PL:lV.ER BYTE SVALELOTX, Y RORE Plfogx o BEQ NOPAU PN
BEX INEXT INABE BYTE LoonetL7e 18ET"Y Ot JNP XITVBV |Eagssn NO PROCESSING:
BPL BSCOPY 3COPY ALL S BYTES! 8BC Y NOPAU LDA COLPHS icy
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TODAY?

pavement, your pulse quickens, you're
down, but watch it, you're pulling

right! Brakes, brakes! Left morel

oun AT ARI You've stopped safelyl Good job.
= , The first realtime flight simulator

for ATARI is now available from
MMG Micro Software. Written en-
tirely in machine language,
there are four levels of difficulty,
landings in clear or foggy
weather, landings with or with-

out instruments, and with or
without the realtime view

i from the cockpit. Final

g /\ Flight! requires Atari

- P — e 400/800, 24K, 1 joy stick,

e U and is offered on tape or

j § . //a/ disk for the same sug-

' %‘ | gested retail price
e of $29.95.

Imagine

yourself: 4 :
at the con- \
trols of a
small, single-

engine plane,

10,000 feet in

the air, on your

approach to the

runway and safe-

ty. You're running

low on fuel, but

your instruments

show that you're on

the glide path, and

lined up with the run-

way. It's a beautiful, sun-

ny day, and you can see
the airport in the distance,
across the grassy fields. But

the crosswind is tricky, and it Final
will take all your skill to land Flight!
safely. You're coming down / - is available at
now, and the runway is getting Y K ' your local dealer or direct
closer. A bit left, OK, now lower (ENE 2 from MMG Micro Software. Just
the power, fine, now put down the '., i A send check or money order to P.O. Box

"k 131, Marlboro, N.J. 07746 or for Mastercard,

flaps. Pull the nose up a bit more,
you're a little low. Watch the power! Visa, and C.O.D. deliveries call (201)431-3472. Please

Don't stal. OK. Here comes the add $3.00 for postage and handling. New Jersey residents add
runway. You hear the Squea' of tires on 6% sales tax. Atari s a registered trademark of Atari, Inc.



EAGLES™ flies you over France during World War I to join the men who first rose to the skies like some glorious
birds of prey. This realistic strategy simulation gives you fourteen historic planes — including the feared
Fokker DR-1 ane (the Red Baron's favorite) and the legendary Sopwith Camel — each accu-
rately rated te of climb and maneuverability. If you like, you can even fly
planes of y . You can play solitaire against enemy planes flown by the
computer, of pother players. Fly balloon-busting missions, set up
duels between e aircraft, or create grand dogfights involving
as many as twenty planes. Choose historic scenarios, or
let the computer set up the battles.

So head on down to your nearest
computer/software or game
dealer and get your
wings today!




D
NOTDEC
B

D
NORDEC
B

FLSHP2
L

8
NOPFLS
L

DOTEMP
L

PCOLRS, X
cCOLPM2
LASTSY
SSFC
nissis, x
MISSLS|
*SFC
MISSLS+1,
MISSLS+1,
LEHADY

NI
M1
a8
HI
MI
SHPLRX
HPOSNH®
HPOSM1
SHPLRY
LASTSY
#8302

HISSLS, X
:lBSLS X

HISSLS+1,

H

SSLs,x
88LS | X
8SLg+1
8SLS+1

THRVOL

8TICK
ENBIX, X
STKPOS
COOLIT

TEMP2, X
#8168
COOLIT
TEMP1,X
"1
TEMP1, X
TEMP2, X

o0
TEMP2, X
SETCLR

X
X

X
Ex

JRADIATION
§COLOR
1 BRIBHTNESS

1 HANDLE
§ BENERAL TIMER

§ HANDLE
JRADIATION TIMER

§ VOLCANO?
§ NOPE
IPOSITION PLAYER 2

1 DO RANDOM
JERUPTION BRAPHICS

INO PAD FLASH
3 INCREMENT
1PAD FLASH TIMER

INO FLASH YE
1FLIP FLASH CDLDR INDEX

1USE FOR INDE!

18ET PAD COL

§PUT IN PLAVER 2 COLOR
iNOW WE ERASE

i1 THE OLD 8HIP...

§ AND SHADOW

$POSITION

I THE SHIP

3 AND BHADOW
§SAVE POSITION,
iDRAW SHIP...

3 AND SHADOW

JSET UP THRUST
3 FREQUENCY 1

§AND 2

1B8ET THRUST VOLUHE
1STORE IN AUDIO
IDIVIDE BY

JAND PUT IN AUDIO 2
§TIME TO DECREMENT
I THRUST VOLUME?

INOT YET
llS VOLUME @7
DON"T CHANGE'!

§ YE!

ILE 59 VOLUME ¢

18ET BTICK
1AND_ENGINE NUMBER
3
N

S ENBINE BEINS USED?
0, COOL ALL ENGINES

IBET _ENGINE TEHP

118 _ENGINE DEAD

1YES. DON-T HEAT MORE:
txnckensut THE

I TEMPERATURE.

160 DO ENGINE COLORS

cooL1iT
cooLep

cooLoxK

NXCOOL
VBDONE

SETCLR
L

NOCCHE

- e

PLOTCL

PCALC

NXCooL
[

CO0OLOK
TEMP1, X
%2

NXCOOL
TEMP1, X
2
TEMP1, X
Tsnpz X
TEHPZ X
SETCLR
cooLP
SNDCNT
NOSND

o1
SNDCNT
a

AUDC3
XITVBY

A
TEMPS, X

EN

L3
gNDCNT
AUDF3

BCLS,
ECDLOR¢2 X

OCCHG
COLDR*Z X

JCODL ALL 3 ENBINES
I8 THIS ENBINE IN use?
80, CON'T cCOOL IT!
T ENBINE T!NP
IT DEAD?

DON'T COOL IT.
ENGINE u017
s, OK TO €O
T'LowW Tene BYTE
ENEINE _COLD?

DON® T c

CZOgMMMmMOMﬂ

BTRACTING 2
ROM THE TEWP

- v s s w2 00 w0 e o 0
MUOMEO) <D <<t Dt

§ SHOW ENO%NE COLOR

IHASK OFF HI TERNP,
$DIVIDE BY 8

JOET TEMP COLOR INDEX

§8ET COLOR
j9AME AS CURRENT?

ISET _UuP ENB!NE TENP
§ TONE COU

§ AND FREOUENCY

10F 4@,

JEXIT

BR.

IN
IN

8+ PLOTTER ROUTINE
THIS RDUTINE PLOTS IN BRAPHICS 8

'CDLDR

DETERMINED BY -3

PCALC
COLOR
BMASK2, X
CDLgRS Y
BHASKl X

H
#DISP&235
Lo

Lo
®#DIBP/2356
HI

HI

8ET COLOR
AND MASK OF
PIXEL POE!TION

i
i

§

1 SAVE

IMABK OFF PIXEL
3JOF THE ADDRESS
iTO BE ALTE
3
3
3

192
14

3«8
§*16
1432

=840
THE DISPLAY

ALTERED FOR
PLOT.

LDA PLOTX IHASK PLOTX FOR
AND &7 SPLOT INDEX,
8 A
§PLACE IN Xx.

LDA PLXHI
Len 8

A PLOTX 18ET PLOTX A
ROR A bl
L8R A IDIVIDE
LSR A IBY 8
cLc & a
ADC LO IP DT ADDRESS
8TA LO IFOR FINAL PLOT
LDA HI § ADDRESS.
ADC @p
§TA HI
RTS FEXIT!

BRAPHICS 8+ DRAW HANDLER

THIS ROUTINE I8 A MODIFICATION
OF THE BRAPH!%?17¢ HANDLER FROM

N.A.L.0.8.
DRAW  LDA DRAWY $GET DRANWT
CHP PLOTY 318 DRAWY >BLOTY?
BCC YMINUS 1IN
8EC }SuBTRACT
S8BC PLOTY 1PLOTY FROM DRAWY
STA DELTAY 1AND SAVE DIFFERENCE
LDA #1 5Y INCREMENT
STA INCY 1=1 (DOWN)
BNE XVEC INOW DO X
YMINUS LDA PLOTY § SUBTRACT
SEC IDRAWY FROM PLOTY
SBC DRAWY
STA DELTAY § AND SAVE DIFFERENCE
LDA #25 1Y_INCREHENT
STA INCY §=— )
XVEC  LDA DRXHI 115 DRAWX
HP PLXHI 1> PLOTX?
BCC XMINUS IND!
BNE NOCHP IMAYBE., ..
LDA DRAWX
CHP PLOTX
BCC XMINUS 1 NO
NOCHP LDA DRAWX 1 8UBTRACT WhLaTx
S8EC s FROM DRA
8BC PLOTX
8TA DELTAX 1AND SAVE DIFFERENCE
LDA DRXHI
SBC PLX
BTA DELXHI $SAVE HI BYTE TOO
LDA ®1 §X INCREMENT
8TA INC §=3 C(RIGHT)
BNE VECSET 3§ BRANCH !
XMINUE LDA PLOTX 1 SUBTRACT
SEC 1DRAWX FROM PLOTX
SBC DRAWX
8TA DELTAX $AND SAVE DIFFERENCE
LDA PLXHI
SBC DRX
STA DELXHI 18AVE HI BYTE TOO
LDA #25 1 X INCREMENT
STA INCX §=-1 (LEFT)
VECSET LDA #6 § ZERO OUT
8TA ACCY §ALL ACCUMULATORS
STA ACCX
STA ACCXHI
STA ACCYHI
LDA DELXHI 118 DELTAX>DELTAY?
BNE XMAX 3 YES!
LDA DELTAX IMAYBE. ..
CHP DELTAY
CC YHMA INO, Y I8 LARBER
XMAX  LDA DELXHI s8et uP DRAW
TA CNT 5COUNTER AND
8TA ENDHI $ENDPOINT
LDA DELTAX
STA COUNTR
DA ENDHI $DIVIDE ENDPOINT
L8R I1BY 2 F
LDA EnDPT 1Y ACCUMULATOR
STA ACCY
JNP DRAWBO $START DRAWING
YMAX  LDA &8 IDELTA Y LARGER,
STA CNTHI §STORE IT IN
8TA ENDHI 3 THE DRAW COUNTER
LDA DELTAY JAND ENDPOINT
STA COUNTR
8TA ENDPT
L8R A $DIVIDE BY 2 AND
8TA ACC 1SET X ACCUMULATOR
DRAWBO LDA COUNTR §IF COUNTR>S...
QRA CNTHI
BNE BEBIN I WE DRAW!
T8 §OTHERWISE, EXIT
BEGIN LDA ACCY JADD DELTA'Y
tc 1TO Y ACCUMULATOR
ADC DELTAY
STA AC
LDA ACCYHI
ADC @@

YL IANSSI
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ADJY

BEBIN2

ADJX

BBEGIN
ADDX

8uUBX

PLOTIT

HAXHBT
GRDLIM

BMABK2

LINTYP
XHIBH
XLOW

YLOW

2 wrwsw

8TA ACCYHI
ENDH1 $AT ENDPOINT?
INO, DO X

§CHECK LOW BYTE

B $DO X
LDA accy 1SUBTRACT ENDPOINT
8EC §FROM Y ACCUMULATOR

LDA PLOTY 3 INCREMENT Y
JPOSITION

8
LDA accx $ADD DELTA X TO
CLC § X ACCUNMULATOR

CMP ENDHI 3AT ENDPOINTY?
BCC PLgI!T INO, 80 PLOT!

JCHECK LOW BYTE

BCC PLOTIT $680 PLOT
c JSUBTRACT ENDPOINT
BEC §FROM X ACCUMULATOR

JWHICH DIRECTION?
§GO0INB LEFT

BPL ADDX §80INE RIGHT
ILEAPFRO8 JUMP
§ ADD INCREMENT
$TO PLOTX

J 580 DO THE PLOT
LDA PLOTX I SUBTRACT
8EC § FRONM PLOTX

8 PLXHI
JBR PLOTCL
LDA COUNTR

JPLOT THE POINT
$ONE LESS PIXEL

8EC iITO PLOT

(3}
8TA COUNTR
LDA CNTHI
oo

$ DOME PLOTTING?
§NOT YET!
§FINIS!

DB 1,4,8

DB  $80,$35,8AA, SFF
DB ®3F, ‘CF SF3, 1 8FC
DB UC' ‘3’ "C 03

§@#=PLOT, 1=DRAW

192 1922 $ COORDS

°
]
i92, %2
1
s

3,83, 11

UPBN QS ~ v =

S8CREEN CHARACTER POSITIONS, DATA

DB 27,28,29,30,31,25,26,27
DB 28 2! 25 26,27,2 9
DB 25 26 27, 28, 29 Sl 31,32

JMAXINUM BRID HEIBHTS
IALTITUDE LINMITS (X166°)

Y

CH

MB8IX

HMESSSE

SUCLAN

CRSLAN

LOWFU

OUTFU

RADCRS

IFUNSS

BRVMSS

TTLHMSE

AUTHSE

MABHMSB

IFUEL1

ARROWS

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

33,34,29,26, 2; 28,29

29'30,37.37.37.37,37
37 37 Sy 9%
16.16016.16,16,36, .38,30

1561 156; 1? és’ 3‘::
é 7%, 81

YDP OF SCREEN MESSAGES & INDEKES

DB
DB

DB
DB
DB

DB
DB
DB

DB
DB
DB

8,22, ,44,66,88,118,132
153,176,198, 258

39 33 45 37 $8AME OVER

: 4? 5; 3? 59 b,o
;iosgxggsississlsgsszé ILANDED DK
144,39
8,38,33 52 33,44 5 CRASH

;sséll .l l.‘i 3%, 358
§b3§953437 44, =|'a:!sn JLOW FUEL
41.35,33, Al
9,9,9 se 254;’53‘52 47 30UT OF FUEL
8,58

®,56 33, 36,41, 33 IRADIATION

41 A7 35,5 9 5& s’ 5-
44,47,33, 3&

®,8,0,8 0, 38,33,37,44 ;INIT FUEL
2& b,.8,0 16,16,16,8,8,0

=
#,6,39,59,33,54 BRAVITY
1 52 57 b6.0,b,0.0,b,0

. 9,.0,50,37 az e yTITLE
y4l %6.3701,6,0

4,121 26,9,52 JAUTHOR
§MABAZINE

S INITIAL FUEL

IBRAVITY LEVEL
JBRAVITY FACTORS
JL, M, H

A~BVUE ~TQ ~~0 S20 .)

INITIAL NUMERICAL DATA

$02,900,%068 JALT
‘DD .'G 60 XV
'6' ..O JYV
‘ll 1V
‘Gl "' #6898 JFUEL
892’ J BHIPS
900,900,908 | SCORE

DE @,918,8C,$7E,$7E,9C,$18,0
o8 :::ég::sb $7 é é .&a sl:.o
DB @#.0,9& s5a° ab .:b ori o
ARRLO DB LW’ tDiSpetes1izesb)
DB LOW LDISP+29+122e46]
DB LOW CDISP+29+132¢48]
ARRHI DB HIGH L[DIBP+29+112#4681
DB HIBH CDIBP+29+122¢491
DB HIBH CDISP+29+132#40]
3
5
1
ENBIX JENBINE NUMBERS
FUELIX JFUEL DATA POINTERS
Feiens p s DIRECTIONS
VAH jVELOCITY ADD VALS.
99,9
vaL
99,0
' Sh
3 DECIMAL TO BINARY DATA
3
ALTIL DB 16,208,309, 40
% Sk ab 7i ab, 96
ALT2H DB a b
DB
ALTZL DB u&A .éa $2C, 390
DB '#4 58 bc 20,984
ALT3H DB s
DB ols $17°810. s1F e23
ALT3SL DB st8 sbo, she she
DB tés ? sie .ba 828
ALT4H DB @, .§7 sls 7S
ALT4L DB ©,%10,820, 838
@RDDIV DB 88,22,3 J8RID DIVISION FACTORS
VELSHF DB 7,4,1 JVELOCITY DIVISION FACS
3
P BRID TERRAIN SAVE WORK AREAS
R ) Lo LSl
@pIX DB 7,15,23,31
HSAVE DB 5& 57,58 59,60 61,62,63
pB #,1,2'3,4's
pB  7.1% 23’31 59 47,55,63
DB ©,;8,16 24,32 i .48, %6
HREST DB ©,1,2,%5 4’3
b 5437238733126 61 az 63
pB ©,8,14. 24 35 ab _ab Si
DB 7 1%n2%usls 36 4y, 5& &3
ENBCLS DB $C4,%16,$34 862 JENGINE COLORS
ENGBTHR DB 235,200,980 JENG EFFECTIVENESS
RADINI DB 128,255,8 IRADIATION TIMES
BASPIC DB  486,340,4F8, 26,418 1PAD IMABE
PCOLRS DB $80,$32° PAD COLORS
YPOS DB 72,82,30,40
POSNIX DB @,3,6.9 "
11 DB 9.8:9,1
HI2 DB @ o#e 017 $96, 845,894
MED1I DB O, 7, 1$21.928, 835, 842
ECOLOR DB $16,%C4,0,0,0 DLI COLORS
UNSNUM D8 17 JUNSIENED NUMBERS
SIGNS DS 4 1S18N INFORMATION
HEIGHT DS &4 §8RID HEIBHT
HBTSAV DS 8 JHEIBHT SAVE
TEMP1 DS 3 JENBINE. ..
TEMP2 DS 3 § TEMP
TEMPE DS 3 39,1,2,3 TENPS
y EXPLOSION DATA
EXLV DS 2@ JEXPLOSION LIFE
EXXP DS 28 iX POSITIONS
EXYP DS 26 }Y POSITIONS
EXXI DS 20 3X INCREMENT
EXYI DS 20 1Y INCREMENT
EXXA DS 28 $X ACCUM
EXYA D8 28 3Y ACCuM
TEMPCX D8 1
END MOVEIT+$200€
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OMNITREND'S

LI\

ROE

For 200 years the people of Axia, the central planet in
a cluster of colonies known as the Local Group, have
relied on spacecraft from Earth for economic support.
The spacecraft, propelled by Earth's prized Hyperspace
Booster, arrive regularly at Axia, carrying Earth's latest
technological advances and trained personnel. These
shipments from Earth are strictly one-way, because the
Local Group does not have a Hyperspace Booster; Earth
has been dispatching the ships based only on her faith
in the colonists’ ability to survive.

Four months ago, the expected ship did not arrive. The
colony has been caught in a wave of desperate con-
cern and wild speculation, for without Earth’s assist-
ance, technological deterioration is certain.

Fifteen days ago, evidence of a second Hyperspace
Booster, lost somewhere in the Local Group, surfaced.
Discovery of this second Booster would mean a fortune
for those who found it, and would renew contact with
Earth; failure to find the Booster would mean the even-
tual destruction of the colonies. You and your col-
leagues have decided to search for it.

Your search takes you through a multitude of star sys-
tems and planets, using true three dimensional flight,
orbits, and orbital transfers. But your voyage will not
be free. You must earn money to maintain spacecraft
and crew. You will need to use your ship for passenger
transport, mining, trading in exotic goods, or, for the
desperate, piracy. You may need to defend yourself, for
there are others who are eager for profit and power.
You will have to construct the spacecraft most suited
to your endeavor and decide what is needed to survive
in deep space while contending with unknowns.

This real time game, with hundreds of kilobytes of data,
features intelligent enemy ships and total control of
on-board facilities such as computers, high-resolution
scanners, weapons, assault capsules, ore processors,
orbital shuttles, rescue pods, and much more.

Using high-resolution graphics, and more than 30 cus-
tom displays—distributed on four disks—Omnitrend’s
Universe allows you to experience the life of a starship
captain in search of the lost Hyperspace Booster.

- Iﬂl’lﬂll
Viewer Mag 250%
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Price.
SPEGIFIGINOIS
Len| Illll ’l‘l‘l

Dl‘allll'll. 23m
Press RETURN to continue

LOCK-ON CONFIRMATION
Press C to contirm or
any other key to abort

Omnitrend’s Universe™ fits your Atari® 400, 800 or 1200 XL computer. Requires 48K and one Atari 810 disk drive.
To order, see your local dealer. If he does not have the program, send your check for $89.95 plus $2 for shipping and
handling to Omnitrend Software, P.O. Box 3, West Simsbury, CT 06092. Connecticut residents add 7 1/2 sales tax.
For Master Card, Visa and C.O.D orders, phone 203-658-6917.

®Atari 400, 800 and 1200 XL and Atari 810 are trademarks of Atari Inc. Copyright © 1983 Omnitrend Software

OMNITREND
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WEST SIMSBURY, CTO60892

P.0.BOX 3




PAGE 94 A.N.A.L.O.G. COMPUTING ISSUE 14

LUMBERJACK

24K Cassette 32K Disk

by Bernard Ertl

You are a lumberjack determined to cross a treach-
erous river to get to your sawmills. Not knowing
how to swim, you must use floating logs and slippery
stones to accomplish this feat, while avoiding
dangers that will hinder your progress. Be sure to
land on both feet when jumping because the stones
and logs are slippery! Some stones have been known
to sink into the mud soon after being stepped on.
Also, beware of jumping fish. While not deadly
themselves, they will knock you off the logs if they
hit you.

To begin play, select color or black and white by
pressing the SELECT key, and the press the
START key. It will take about a minute for initiali-
zation. You will have five lumberjacks to gain as
many points as possible. Points are gained by
jumping forward for ten points, jumping in a sawmill
for fifty points, and filling all the sawmills for five
hundred points.

For the adventurous lumberjack, this program
was written so that it would be easy to create and
modify your own waves. Just go to the beginning line
number of the wave you wish to create or modify and
plot the stone positions you want using color 238. If
sinking stones are desired set UUU to one,
otherwise set UUU to zero. After plotting the stone
positions, set the horizontal positions of the logs
(players 1-3) using the chart and variables F, G, and
H. Next, the log speeds must be set using variables
to AA x BB, and CC when all five sawmills are full to
keep the speeds of the logs between five and negative
five. The variables AAA, BBB and CCC are added
to AA, BB and CC when all five sawmills are full to
speed up or slow down the logs. Also set variables D
and E as shown in previous waves and include a
RETURN statement at the end. Finally, under the
“Wave Complete” section, enter an [F-THEN
statement similar to the previous ones setting WA to
the line number where your wave begins if WAVE
equals the wave you desire. [




If you are serious about personal finance...

* Budget Forecast-26 expense categories

° Check Entry-easy data entry—scan & modify
26 major & 36 sub-categories—information block

Check Search-single or multiple parameters —

(up to seven) to search entries

Tabulations - detailed expense vs. budget
comparisons by month, year-to-date, category
Bar Graphs-screen displays in graph form
expenses vs. budget-by month or category -

printing with graphic capable printers

Check Reconciliation-fast clearing of resident
checks & deposits, complete summary report

Checkwriter—prints your custom checks

Printouts—most popular printers

Multi-Colored Graphics ¢ Audio Enhancements
7 Utility Programs ¢ User-Friendly Operation
Easy To Use Instruction Manual ¢ Audit Report
Handsome Tinted Plastic Storage Case

COMPUTE

In a feature editorial.
“If you want to use a finance system, but
don’t want to spend several days trying to
learn how to use one, then A Financial
Wizard by Computari may be just what
you need.”

““The illustrated manual that comes with
this program is clear, direct, and very
thorough.”

‘“It appears that this finance system was
designed to achieve the best and most
comfortable working relationship between
the user and the program.”

““The check entry routine is the most
attractive feature of this finance system.
Data prompts are very clear and the cate-
gory item names are displayed at all times
during data entry for your convenience.”

“The file search capabilities of this
program are superior. You are offered
seven ways to look up the checks.”

““The system is disk intensive. All data is
saved automatically and immediately
following all routines that either enter data
or modify it.”’

‘‘Scanning your entries is made possible
by pressing START. You can see records
very quickly this way.”’

““This is an excellent finance system-
entertaining, accurate, and fun to use.”

Computari’s

A Financial Wizard 1.5
The logical choice.

The system is designed for Atari computers having a minimum of 32K
and operating from a disk drive. The cost is only $59.95 plus $3 for

handling/postage.

If your dealer does not have A Financial Wizard . . . Telephone orders
are accepted on Mastercharge or Visa credit cards. Mail order must be
accompanied by check or money-order or credit card #.

Dealer inquiries invited.

*

trademark of AtariInc.

COMPUTLING

THE MAGAZINE FOR ATARI COMPUTER OWNERS

NNNLLO

OK residents ad 4% Tax.

Analog Magazine in a
comprehensive study of
personal finance systems
for Atari computers.

““A Financial Wizard from Computari is by
far the best of these programs and will be the
standard of comparison for the others.”

““The check entry mode is easy to use...”’

“The way a Financial Wizard handles your
tabulations is excellent. You can chart your
actual expenses vs. your budget by month, by
category or year (o date.””

‘. . .where it really outshines the rest is in the
check reconciliation.”

“In effect it gives you your bank statement on
the screen, a complete list by month of all
your checks and deposits.”’

““A Financial Wizard has one disk that does
everything. ..”

“Graphics, while really not a factor in the
quality of programs of this type, do make
your budgeting chores a little more pleasant.
Again A Financial Wizard comes out on top.”

““‘Everything about this program is excellent. ..”

yz
W

it gy Wiz

Antic

In a Report from Antic.

‘‘Like most Atarians, | am captivated by
the graphic, color and sound capabilities
of my machine. Nothing quite discourages
me more than to boot up an applications
program (personal, business, etc.) and to
be presented with the standard graphic ‘o’
white characters on a blue screen.

Of course the usefulness and effectiveness of
a program is of primary importance. How-
ever, enhancing the dullest of applications
programs with some of Atari's charms, is a
great asset. A Financial Wizard, a personal
finance program by Computari’s Bill
McLachlan, is an excellent example of an
applications program that integrates many
of the Atari’s features into a well conceived
and executed program.”’

*“The use of color and sound in the data
input prompts and error checking routines
are so well done that it’s quite simple to
boot up the disk, follow along with the
very clear documentation, and be ‘up and
running’ in short order.””

‘I give A Financial Wizard high marks in
ease of use, documentation and perfor-
mance. If a disk-based home finance
package is in your future, The Wizard
should get serious consideration.’’

NAME (Print)

Exclusively thru

(405)751-7925

COMPUTER CENTERS of OKC '~

10944 North May, Oklahoma City, OK 73120
CHECK ENCLOSED

[J VISA [J MASTERCHARGE

Address

City

State

Zip

Card #

Exp.

Signature
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PROGRAMMABLE * UNIQUE ® STATE-OF-THE-ART © FAST ¢ CONVENIENT ¢

. ONE OUTSTANDING CARTRIDGE!
GIVE IT AN A:

A: truly different cartridge for ATARI® 400/800/1200XL™. ADAPTA-
CARTRIDGE™ is programmable like RAM, but remembers like ROM. A built-in
handler stores files like disk, or it can run ROM programs like cartridges. It has
utilities and features like you have never seen.

ADAPTA-CARTRIDGE is like many things, yet unlike anything before.

For Atari 800 owners, ADAPTA-CARTRIDGE B™: is available for the right slot. They can
work independently or together for larger programs. (Suggested list $189)

To find out more about the most adaptable cartridges ever available
for ATARI computers, call or send for our free brochure.

J e L e L e L e e L L e e e e e e L e

I [ Yes. Tell me about the cartridge that 1
I stands alone in its field. Name |
[ | Address =
= [] Yes. Let me in on your Christmas pack- City, State, Zip i
j 8¢ of both A:and B: for only $289. Telephone () Encosed |
l Minnesota residents please add 6% sales tax. Visa/MC Exp. Date D I
h------------------------------------------d

378 VAIWAY ¢ M3IN ¢ JAILVOILSINVITVAILIEINOSISITAVTIASATOdYIdAH o AYVNIGEOVHLXT iVﬂanﬂ e NYINVLITILA

P.0. Box 728 e Hibbing, Minn. 55746 ATARI is a registered trademark of Atari, Inc., a Warner Communications Co.,
i 400, 800, 1200XL are trademarks of Atari, Inc
mwm, 7"6. Tel: (218) 262-6691 ADAPTA-, A:, B:, and ADAPTA-CARTRIDGE are trademarks of Microsofa Inc.

ASTOUNDING °* ADAPTABLE © REUSABLE © EXCELLENT * POWERFUL ¢ 4/6/8/14

e CONVENIENT ¢ MICROSOTA, INC. * P.O. BOX 728 * HIBBING, MINNESOTA 55746 * DEALER INQUIR!ES INVITE.I.)_ 2 UNIQUE e
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Variable List

PLX - Location to Poke Player-O’s Hor. Position

PLY - Location to Poke Player-0’s Vert. Position

E- Y Position of Player O

A -Y Position of Player 1

B- Y Position of Player 2

C- Y Position of Player 3

D -Y Position of Player O

F- Y Position of Player 1

G-Y Position of Player 2

H-Y Position of Player 3

Q - Checks for Joystick Release

SE - Score

WAVE - Current Wave

V(0)-V(4) - Remembers if Sawmill Occupied

X - USR for PM Routine

Y - Lives

U - 1=Man On Stone, 0O=Man Not On Stone

UU - Counts Time Until Stone Disappears

UUU - 1=Disappearing Stones Desired

[ - Loop Variable

WA -Line Number Where Current Wave Is
Initialized

AA - Speed of Player 1

BB - Speed of Player 2

CC - Speed of Player 3

AAA - Increments AA when Sawmills Filled

BBB - Increments BB when Sawmills Filled

CCC - Increments CC when Sawmills Filled

FISH — Fish is Present if Fish > 0

RAN - Random for Fish Location

R - Hor. Conversion of Players 1-3 to GR. 1

] - Hor. Conversion of Player O to GR. 1

T - Vert. Conversion of Players 1-3 to GR. 1

K - Vert. Conversion of Player O to GR. 1

Z - Locate Variable for Fishes

COUNT - Timer for Fish Jumps

P - Log Fish is Jumping

W - Game Over it W=1

ST - Stores Value of Stick(0)

L - Locate Variable for Player O to GR. 1

N - Sawmills Full if N=5

S - Loop Variable for Music

M - Color of Lumberjack when Drowning

CHARY - Stores Characters to be Edited

CHSET - Location of Edited CHSET

CHORG - Location of CHSET in ROM

CHPOS - Location of Character to be Edited

Z1 - Color of Lumberjack

72 - Color of Logs

73 - Color of Background

Z4 - Luminance of Background

75 - Color of Sawmills

76 - Color of Stones

77 - Color of Shoreline

PLL - Height of Player O

PM - Location for PM Set-Up

PMBASE - Location for PM Set-Up

Gr. 1
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PM Location

i888 REM LUMBERJACK

VIS B by B.Ertl & J,Euker

1628 REM

1838 rREM EESERCTENTENTIEE

1848 REM

1858 C1=1:C2=C1¥C1:C3I=CZ4C1:C4=C3I¥+C1:C
S=C44C1:C6=C5+C1:C7=CH+#C1

1868 CB=C7+C1i:CI=CB4C1:C18=CI#C1:C1i=C
164C1:C12=C114C1:C13=C124C1:C14=C13+C1
tC15=C14+CL:C16=C15+#C1

1878 Ci7=C164C1:C18=C174C1:C19=C18%C1:
C28=C19+Ci1:C21i=Cz28+C1

1888 C2Z2=CZ214C1:C23=C224C1:C38=C23+C7:
C3I2=CIBHCZ:C54=CI24+C22:C56=C54+C2:CH66=
CSHEHCIA:C1B86=CIORCELCH

16898 C218=C7¥C3IV:C228=CZ218+C18:C238=C2
Z284C18:C256=C16%#C16:C704=-784 : CONSOL=53
279:K275=2.75

1188 DIM CHARS5{C9),VU(C4) :GOTO 3366
1118 GOSUB 3I516:GO05UB 3I868:7 HCG6;"K*':G
osUB X970

éizo A=C1:B=C218:C=C1:0G=CO:5C=Ca:WAVE=

1138 YICBI=CB:V(C1I=CA:V(CZ2I=CB:V(CII=
CO:VULC4AI=Ca:H=CO:Y=CH:WaA=Ci:U=Ca:LU=Ca
1140 COLOR CA:FOR I=C@ TO C4:PLOT C17,
;*Cd*CﬁEU(I)ZCO:NEHT I:POSETIOH Co,C8:
1158 POSITION C5,C11:? #C6;" &
tGOTO 2988

1168 REM

1176 REM HEDIRTTRNN IS

1188 REM

1198 A-Ataa:B=B+BB:C=CH+CC

17288 POSITION C5.C8:? #e6; "HEUNI:";SC
1216 U=U+CL:IF UULU=C1i aND UU=Ci aND U=
Ci5 THEN COLOR CO:PLOT J,K:GOTO 3288
1220 IF ELC38 OR E>C218+C7 THEN 32886
1238 IF A>C218 OR A{CI THEN A=CI®*{AA)C
a)+czig*(aaical

1248 IF D=F THEN EcCEtaa

1256 IF B>C21i8 OR B<C3 THEN B=C3I*(BB>C
@)+cziex(BB{CA)
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1268 IF D=G THEN E=E+BB

1270 IF C>C210 OR C{C3I THEN C=C3I¥(CC)C
@)+Cc2iB*(CC{CA)

1288 IF D=H THEN E=E+CC

1298 POKE PLY,E:POKE PLY+#C1,A:POKE PLY
:CZ +B: PDKE PLY+03 c

RE
1318 REH MOVING FISHES
1320

1338 IF NQUE(C3 THEN 1730

1348 IF FISH THEN 1670

1358 IF CZO¥RND(C8){Cid4 THEN 179@

1368 FISH=C1:RANZINT (CI*RND (CB)I+C1) : 0N
RAN GOTOD 14080,1498,1580

1378 REM
1386 REM EOICEIW-STSENT]
1398 REM

1488 R-INT(F/C8-CH6) : T=INT(A/CB-C4)
1418 IF 7{C2 THEN T=C2

1420 IF T>C19 THEN T=T-C4

1438 LOCATE R-C1,RAN+T,Z:IF Z AND Z{OC
32 THEN FISH=CB8:GOTO 1798

1448 LOCATYE R4C1,RANHT,Z:IF Z AND Z{OC
32 THEN FISH=CB:GOTO 1798

1458 POSITION R-C1i,RAN4T:COUNT=C1:? HC
6;"F":P=F:GOTD 1798

1468 REM
1478 REM HECIWSTINLGETES
1488 REM

1438 R-INT(G/C8-C6) :T=INTI(B/CB-C4)
1508 IF T£C2Z THEN T=Cc2

1518 IF T>C19 THEN T=T-C4

1528 RON-RAN-C4:LOCATE R-Ci,RAN+T,Z:IF
Z _OND Z()032 THEN FISH=CO:GOTO 1790
1538 LOCATE R+C1, RAM4T,Z:IF Z AND Z<{OC
32 THEN FISH=c@:&0T0 1738

1548 POSITION R-C1,RANET:COUNT=C1:? HC

6;"F":P=G:GOTO 1798

1558 REM

1568 REM NGIECIW-NTWGER

1578 REM

1588 R-INTI(H/C8-C6I :T=INTL(C/C8B-C4)

1598 IF T{C2 THEN T=C2

1688 IF T>C19 THEN T=T-C4

1618 RAN-RAN-CB:LOCATE R-C1,RANHT,Z:IF

Z OND Z<>C32 THEN FISH=CO:GOTO 1790

1628 LOCATE R+C1,RAN+T,Z:IF Z AND Z{OC

32 THEN FISH=C8:GOTO 1798

1638 POSITION R-C1,RAN+T:COUNT=C1:7? H#C

6;"F":P=H:GOTOD 1798

1640 REM

1658 REM HRELINITSETN

1660 REM

1678 COUNT-COUNT+C1:IF COUNT=C?7 THEN F

};g;FISH*Cl:ON FISH-C1 GOTO 1698,1728,

1680 GOTO 1790

1698 COUNT=C1:POSITION R-CLi,RaANIT:? HC

6;" ":POSITION R,RAN-C1+T:? HC6;"P":K=

INTLE/C8-K275)

1788 IF D=P AND (K=RAN+T OR K=RAN-CL+T

} THEN D=D+CB:GOTOD 3230

1718 GOTO 17986

1728 COUNT=C1

1738 POSITION R,RAN-C1+T:7 HCHE;' ":POS

ITION R+C1,RAONH+T:? HC6; Q"

1748 GOTO 1796

1758 FISH=COB:COUNT=CB:POSITION R+C1i,RA

N.*,"‘-') ucs.'. "

1768 REM

1776 REM NS ENGETICIW-RI NS

1788 REM

1798 IF PEEK(CONSOL)I=C6 THEN MW=CO:POKE

C784,Z1:POSITION C5,C11:? HCE;"
16070 1120

1888 IF 0 OR W THEN 1918

1818 ST=STICKIC®)

18208 IF 5T=C15 THEN 1198

1838 POKE 77,C8

1848 IF ST=C7 THEN SOUND C8,C54,Ci8,C1

5:D=D¥+C16:G0TO0 1968

1858 IF S5T=Ci4 THEN 50LIND C8,CS54,C18,C

15:EZE-C8:G0T0 2168

1868 IF 57T=C1i THEN S50UND C@,C54.C10,C

15: -C16:G07T0 2238

1878 IF 57T=C13 THEN SOUND CO,C54,C18,C

15:ECE+C8:G0TO0 2378

1888 GOTO 11980

1393 EOHHD C8,C8,C8,CO:POKE PLX,D:POKE
L

1918 0=CO:IF STICK(CO) {}C15 THEN 0=C1

1328 GOTO 119@

1938 REM
1348 REM B RENITTH
1358 REM

1968 IF UU=C1 THEN COLOR CH8:PLOT J,K
1978 IF D=F OR D=G OR D=H THEN Ul=C8:G
0TOD 2848

1388 J-INT(D/C8-C6) :K=INT(E/C8-K275):1
F J=C17 THEN SC=SC+CI0+C20:G0T0 2658
1998 IF K>C23 THEN 3288

2888 LOCATE J,K,L

2818 IF L=C3I2 OR NOT L THEN 3288

2028 IF HUU=C1 THEN COLOR C228:PLOT J,
K:U=Cc8:uu=c1

2838 S5C=5C+C16:G0T0 18986

2848 IF D=F THEN 2568

2858 IF D=G THEN 2588

2068 GOTO 2680

2878 REM
2088 REH HP MOVE
2098 RE

2188 IF uu C1 THEN COLOR CB:PLOT J,K
2118 IF D=F OR D=G OR D=H THEN UU=CB:G
0T0D 2178

2128 J=INT(D/CB-C6) :K=INT(E/CB-K275)
2138 LOCATE J,K,L

2148 IF L=C32 OR NOT L THEN 3288

2158 IF UUU=C1 AND JXC3I THEN COLOR C22
8:PLOT J,K:U=CB:UU=C1

2168 GOTO 18986

2178 IF D=F THEN 2588

2188 IF D=G THEN 2528

2198 GOTOD 2548

2288 REM
2210 REM LEFT MOVE
2228 RE

2238 IF UU C1 THEN COLOR CO:PLOT J,K
2248 SC=5C-C18:IF D=F OR D=G OR D=H TH
EN UU=C8:GO0TOD 23i8

2258 IF D{C56 THEN D=D+C16

2268 J-INT(D/CB-C6) :K=INTI(E/CB8-K275):1
F K>C23 THEN 3280

2278 LOCATE

2288 IF L= 032 Oﬁ NOT L THEN 3280

2238 IF HUU=C1 AND J>CI THEN COLOR C22
8:PLOT J,K:lU=C@:UU=C1

2388 GOTD 1898

2318 IF D=F THEN 2588

2328 IF D=G THEN 2528

2338 GOTO 2540

2348 REM

2358 REM ELLTIGTINS

2368 REM

2378 IF UU=Ci1i THEN COLOR CO:PLOT J,K
2388 IF D=F OR D=GC OR D=H THEN UU=CB:G

2338 J-INTID/CB-C6) :K=INTUI(E/CB-K275):1
F K>C23 THEN 3280

2480 LOCATE J,K,L

2418 IF L=C32 OR NOT L THEN 3288

2428 IF UHUU=C1 AND J>C2 THEN COLOR C22
8:PLOT J,K:U=CO:UU=C1

2438 GOTO 1898

2448 IF D=F THEN 2588

2458 IF D=G THEN 2528

2468 GOTD 2548

2478 REM
2488 REH MAN ON LOGS
2498 RE

2588 IF E*C?)a AND E(n+08 OR E>A+C21 A
ND E+C9{A+45 THEN 189

2518 GOTO 3288

3528 IF E+C7>B AOND E{B+C3IB+C1 THEN 189

2538 GOTO 3280

2548 IF E+C72C AND E{C+C12 OR E+CI>CH4
7 AND E+C9{C+C66 THEN 1898

2558 GOTO0 3280

2568 IF E+C7>h AND E<A+C8 OR EXA+C21 A
ND_E+CI{A+45 THEN SC=S5C+C18:GOT0 1899
2578 5C=5C-C18:G0T0 3288

2588 IF E4C7>B AND E{B#+C21+C18 THEN 5C
=53C+C18:GOTO 1898
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2598 5C=5C-Ci18:G0T0 I28@
2688 IF E+C72C AND E{C#C12 OR E>CtC28+
Ciggglb E+C3{CH+C66 THEN SC=SC+C18:GOTO
2618 3C=5C-C18:G07T0 3I28@

2628 REM
2630 REH S MILLS
2648

2650 UU CB POKE C784,Z3I¥C16+Z4:POKE PL
r,CB:POKE PLY,CIG*ﬂ10+01:FOR I-C8 T0 C

2660 IF K=I¥C4+C4 AND NOT V(I) THEN C
OLOR 346:G07T0 26880

2678 NEXT I:5C=5C-C26-C38:GOTO 3288
2688 PLOT C17,K:VU(I2=C1

2698 FOR I-C9%¥C6 TO0 C8 STEP -Ci:S5OLND
C8,I,C18,C15:NEXT I

2788 N=CB:FOR I=C@ TO C4:IF VU(I)=C1 TH
EN N=NtC1

2718 NEXT I:IF N=C5 THEN 27680

2728 D=CS6:E-INT(C186¥RND (CO} +C38) : POK
E €©7084,71:G0T0 1898

72736 REM
g S WAVE COMPLETE
2758 REM

2768 SC=SCHC1G¥CS5¥C5:COLOR CO:FOR _I-C8
TO C4:PLOT C17,I¥C4+C4:VIII-CB:NEKT I
27786 MAVE-WAVE+HCL1:D=CS6:E-C1@¥Ci8+C1:P
855 C784,Z1:a0-00+00A:BB=BB+BBB:CL=CC+

2772 REM
2773 REM EHETSENTS 3
2774 REM

2775 RESTORE 2776:FOR .J=C8 TO Ci8:READ
fi:SOUND C6,A,C18,Ci5:FOR I=C8 TO C5:N

EXT I:NEXT J

2776 DATA 85,0,64,08,50,08,42,8,8,58,8,4
2,42,42,42, 42 42 42

2788 IF MAUE=C3I THEN WA=CZ:GOTO 2900
2798 IF MWAVE=CS THEN WA-CI:GOTO 23886
2880 IF WAVE=C6 THEN MA=-C3I:GOTO 2368
2818 IF MAVEX>C6 THEN MA=CI:GOTO 2960
2812 REM

r&v Al CHANGE LINE 2818 TO:
okl IF WAVE=Y7 THEN HA-C4:G07T0 29
PET: N M ONLY IF YOHU ADDED YOUR

2850 REM OHN HAVE

2868 GOTO 1898

2870 REM

et Ul SETTING LHP NEW HAVE

28986 REM

2980 COLOR CO:FOR I=C3I TO Ci5:PLOT I,C
B:DRAWTD I,C23:NEXKT I:FISH=C8

2910 ON WA GOSUB 2978,3048,3128,3288
2928 POKE PLH,D:POKE PLX4C1,F:POKE PLH
+C2,G:POKE PLE+C3,H

2938 GOTO 1i9e

2948 REM
2958 REM HETENENTYIS
2368 REM

72978 COLOR C238:FOR I=C4 YO C28 STEP C
4:PLOT C15,T:NEXT I:PLOT CX,CZ:PLOT C3
,C3I:PLOT C3,C5:PLOT C€3,C18

2980 PLOT C3,C21:PLOT C3,C22:PLOT C3,C
23:PLOT c7,Cha:pLoT c7,cii:PloT c11,62
1:PLOT C11,€22:PLOT c11,C3

2998 UUL=CO:F-88:AA=C3:ANA=C1/C2:6=152
:BB=-C9/C4:BBB=-C3/C4 :H=C3IB¥C4:CC=C1
3888 CCC=C3/C2:D=C56:E-INT(C186¥*RND (CO
3+C38) :RETURN

38618 REM
3820 REM EEEAANCTLIS
3830 REM

38040 COLOR C2I8:PLOT C9,CZ:DRAWTO C11,
CZ:PLOT C9,CI:DRAWTO C11,CI:PLOT C9,C1

L)
3650 DRAWTO C11,C18:PLOT C9,C22:DRANWTO
C11,C22

3868 PLOY C3,C10:PLOT C3I,C2I:PLOT C3, C
I:FOR I=C4 TO €20 STEP C4:PLOT Ci5,I1:
EXT I

38760 HUU=CB:D=CS6:E-INT (C186¥RND (CB) +C
3I8):F=152:6=184:H=88:a4A=CI:AQA=-CI/C2
3080 BB--C3I:BBB=-C1:CC=C5/C2:CCCoAAGR
ETURN

3898 REM
3188 REM ERCTNITIYS
31180 REM

3128 COLOR CZIB8:FOR I=C4 TO C28 STEP C
4:PLOT Ci15,I:NEXT I:FOR YI=C4 TO €28 ST
EP C4:PLOT CiI,I:NEXT I

3130 PLOT CS, C1:DRANTO €5,C23:PLOT C3,
CL:DRAKWTO 09 C23

3148 D-CS6:ECINT(C186¥*RND(CO) +C3IB) :F=C
18*0‘:6:104 H=136:AA=C2+ (MAVE=CH) : AAA=
CO:BB=—C3I- (WAVE=C6) : BEB=CO

3158 CC=K275+ ((HAVE=C6)+C1/C4) :UUU=C1:
CCC=CO:RETURN

3168 REM

3176 REM BHUIEEGITINS
SN YOLUR WAVE GOES5 HERE!
3196 REM B NI

3258 REM

32680 REM I
3278 REM

2288 BU=CO:¥Y=Y-C1:POKE PLX,D:POKE PLY,

32980 FOR M-Cid4 TO Z4 STEP -C2:S50LUND C@©
iglgégﬂ,H:POKE C704,73IXCI64+M:FOR I=C8
3388 NEXT I:NEXT M:D-CSG6:E-INT (C186¥RN
D(CB) +C3Ia82

3318 IF NOT Y THEN W=C1:D=CB:POSITION
C5,C11:7 UC6;"game over':GOTO 1896

3328 POKE C€764,21:G0T0 1898

3338 REM
33480 REM BPSIWINT144
3358 REM

3368 GRAPHICS Ci7:SETCOLOR C4,C2.C3
33786 POSITION C1,C5:7 HCG6 ; "36x
N2 HC6:T HUCE;™ by bernie ert

:? 86;" and john euker®
3388 Z7-CO:POSITION C4,C12:7 HCE;" C
alor? MiZA-4Z2:72-C32:73=CH:7Z4=CO:Z5=
CO:Z6=C4:Z27=194
33968 FOR I-CO TO CI2:NEHT I
3488 IF PEEK(CONSOL)=CS THEN 3428
3410 GOSUB 3460:GO0T0 3400
3428 POSITION C4,C12:7 #HC6;"black/whit
e Z1-C14:72=-CO:7Z3=C0:Z4=C10:75=148:2
6=Cl8%C7:Z27=C@8
34380 FOR I=-C8 TO C3IZ:NEXT I
3448 IF PEEK(CONSOL)=-CS5 THEN 3388
3458 GOSUB 3I468:GO0T0 3448
3468 IF PEEK(CONSOL)=C6 THEN POSITION
CiigéZ:? HC6;:"one moment please.":GOTO
3478 RETURN

3488 REM
3496 REM BEANATLEROE
3588 REM

3518 POKE 752,C1

35286 RESTORE 3I650:G605UB 3536:POKE PLL,
Ci8:POKE PLL#C1,C12%C4:POKE PLLH#CZ,43:
POKE PLL+C3,69:RETLRN

3538 FOR I=1536 TO 1786:REaAD A:POKE I,
A:NEXT I

3;40 FOR I=1774 TO 1787:POKE I,CO:NEXT
3558 PM-PEEK(186)-Ci6: PHBQSE CZ56%PM
3568 FOR I-PMBASE+1823 PHMBASE+2847:
POKE I,CO:NEXT I

3578 FDR I-PMBASE+1825 TO PMBASE+1834:
READ A:POKE I,A:NEXHT I

3588 FOR I= PHBﬁSE+1281 TO PMBASE+1328:
READ A:POKE XI,A:NEXT I

3598 FOR I= PHBﬁ5E+1537 TO PMBASE+1579:
READ A:POKE I,A:NEXTY I

3688 FOR I-PMBASE+1793 TO PMBASE+1861:
READ A:POKE I, A:NEXT I

3610 POKE C704,Z1:POKE C704+4C1,22:POKE
C784+4C2,Z2:POKE C704+4C3,Z2

3628 PLH=53248:PLY=1786:PLL=1784

36386 POKE 559,62:POKE 623,C16: POKE i78
8, PM+4: POKE 53277 3:POKE §4279

3640 HZUSR(IBBGJ:RETURH

3658 DATA 162,3,189,244,6,2408,89,56,22
1,248,6,248, 83 141 254 6 186 141

36608 DATA 255 6 142 253 6 24, 169 8,189
$253,6,24,1089, 252 6,133, 204,1

3670 DATA 286,189, 240 6,133, 203 173,25

4,6,133,285,189,248,6,170,232,46,255
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3688 DATA 6,144,16,168,177,2083,145,285
,169,8,145,2083,136,202.208,244,76,87
3698 DATA 6,168,8,177,2683,145, 285, 169,
8,145,283,200,202,208,244, 174, 253.6
3788 DaTaA 173,254,6,157,248,6, 189,236,
6,240,48,133,203,24,138,141,253,6

3718 DaTh 189,235,6,133,204,24,173,253
,6,189,252,6,133,2086,189,248,6, 133
3720 DATA 285,18%,248,6,170,1668,8,177,
283,145,205,200,2082, 208, 248,174,253 ,6
3736 pAaTa 169,8,157,236,6,202,48,3,76,
2,6,76,98,228,0,8,104,169

3748 DATA 7,162,6,168,8,32,92,228,96
3758 DATA 24,24,16,26,68,88,24,608,108,
70,24,60,126,255,255, 255,255,255, 255, 2
55,255,255,255,231,195,153,153, 66

I768 DATA 38,24,0,0,8,0,0,0,0,0,24,60,
126,255,255,255, 255, 255, 255,255, 255,25
5,255,231,195,153,15%,66, 38,24

3778 DATA 24,38,66,153,153,195,231,255
, 255,255,255

3788 DATA 255,255,255,255, 255,255,255,
255,255,255,255, 255, 255, 255, 255

3798 DaTa 255,255,255, 255,255, 255,255,
255,255,255, 255,255, 255,255,126, 68,24,
24,608,126 ,255, 255,255, 255, 255

31888 DATA 255,255,255,255,255, 255,255,
255,255,231,195,153, 153,66, 38,24

3816 pafn ©,0,8.0,8.8,0,06,8,0.8,0,8,0,
8,0,8,0,0,0,0

38208 DATA ©,24,60,126,255,255, 255,255,
255,255,255, 255, 255, 255, 255, 255, 255, 23
1,195,153,153,66, 18,24

3830 REM

kS YV TN FDITING CHSET

38508 REM

3860 DATA 68,126,126,126,126,126,126,6
8,255,255, 255, 255, 255, 255, 255, 255

3878 DATA 255,255,255,255, 255,255,255,
®,56,186,214,124,56,16,56, 108

IB86 DATA 254,255,254,255,255,254,252,
254,0,0,8,28,46,126,252,56

3898 DATa 6,48,24,28,186,127,190,28,9,
2,0616,36,48,120,126,8,24,68,60,60,60,

4,

3988 RESTORE I868:CHARS="NHYZWFPOD":CH
SET-{PEEK(186)-C3I2I%C256: CHORG=57344
3318 FOR I=CO TO C256+C256-C1:POKE CHS
ET+I,PEEKLCHORGHI) :NEXT I:FOR I=Ci TO

C9

3928 CHPOS=CHSETH{ASCI{CHARS (132)-CI2I*C

B:FOR J=C8 TO C7:READ A:POKE CHPOS+t.J,a

SNEHT J:INEXT I

3338 FOR I=C32 TO 41:POKE CHSET+I,C256

“C1-PEEK(CHORGH+I) :NEXT I:POKE 756,CHSE

T/CZ256 :RETLRN

3948 REM

ESLTU NS N DRAW PLAYING FIELD

3968 REM

3978 COLOR 216:PLOT C19,C1:DRANWTO C19,

C23:PLOT C18,C1

3388 DRAWTO Ci18,C23:PLOT C17,C1:PLOT C

17,C2:PLOT C17,C5:PLOT C17,C6

3338 PLOT C17,CP:PLOT C17,C18:PLOT €17

JC13:PLOT €C17,C14:PLOT €17,C17

g?gGCQEOT C17,C18:PLOT C17,C21:DRAMTD
L

4818 COLOR 217:FOR X=C3 TO Ci9% STEP C4

iPLOT C17,T:NEXT I

4828 FOR I=C1 TO C23:POSITION C8,1:7 &8

Co;"xXW':NEXY I

4838 POKE C704+4C5,Z7:POKE C7844C6,25:P

OKE C7844C7,Z6:5ETCOLOR C4,7Z3,Z4:RETUR-

CHECKSUM DATA
(See p. 58)

1888 pDATA 828,889,277,969,279,674,8,69
8,61,166,467,774,267,362,735, 7446
1158 oaTAh 242,284,443,286,346,588,316,
213,993,859,8,869,23,879,545,6888

1380 DATA 284,162,286,392,9,961,629,29
1,144,293,402,34,3082,92,87,4368

1450 DavTa 292,293,881,295,413,36,304,4
79,89,297,295,661,297,417,45,5894

16608 baTn’ 3086,485,91,302,297.806,299,5
6,747,200,892,743,44,50,746,6064

1758 DaTn 667.382,671,304,502,9,189,98
8,972,912,9083,2086,925,747,582, 8879
1910 DATAH 948,744,3085,988,3087,703,725,8
8,666,217,994,468,7,610,628, 7682

2860 DATA ?13,284,773,286,675,3,477,22
3,8,573,733,598,688,726,283,6955

2210 DATA S569,285,681,819,39,926,238,7
,588,733,598,608, 726,298,578, 7669

2360 DATA 292,688,22,932,229,6,576,739
,604,614,732,296,317,298,8,6345

2518 DATA 738,663,748,759,742,836,19,9
79,21,674,16,297,524,299,732,8839

2660 DATA 783,436,874,817,803,596,928,
I61,255,3083,7208,120,389,632,313,8102
2775 DATA 433,37,687,693,688,691,386,6
92,492,763,618,754,308,654,318,8126
2980 DATA 722,85,582,747,388,26,3108,89
4,675,992,644,280,435,282,615,7597
3858 DATA 53,283,925,492,288,3,283,429
,843,128,718,288,473,9608,550, 6636

3250 DATA 298,93,292,294,412,84,29,437
,291,968,293,535,73,613,411,5115

3488 DATA 180,367,2,408,208,375, 164,80
2,299,660,294,178,513,68,318, 4828

3558 DATA 564,869,598,611,641,631,891,
28,476,275,458,200,687,665,752, 8238
3788 DATA 322,551,816,665,28,333,957,2
81,316,879,524,176,84,306,213,6443
3850 DATA 388,366,216,933,244,366,821,
666,631,310,74,312,564,527,319,6657
48088 DATH 576,131,308,851, 2458

ATTENTION
PROGRAMMERS!

DATASOFT is currently seeking programs and
programmers to add to their rapidly growing
and expanding operation. A leading marketer
and developer of personal computer software,
DATASOFT offers experienced assembly-
language programmers the opportunity to join
their staff to develop and translate arcade
games such as ZAXXON™, as well as to author
original material for their games, education and
home management product lines. DATASOFT
pays competitive salaries, plus bonuses based
on product performance. Relocation assistance
is available, if needed.

If you have working knowledge of Commodore,
Atari, Apple, or IBM PC operating systems,
graphics, animation and sound, call or write:

Datqsoft Inc.
HOME COMPUTER SOFTWARE

NORTHERN CALIFORNIA

SOUTHERN CALIFORNIA

536 Valley Way 9421 Winnetka Ave.
Milpitas, CA 95035 Chatsworth, CA 81311
(408) 8945-1070 (213) 701-5161 7/ (BO0) 423-5916

ZAXXON and SEGA are registered trademarks of Sega Enterprises.
DATASOEFT is a registered trademark of Datasoft, Inc.
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309/343-41 14

Weekdays 9am-5pm
Saturday 9am-12pm

55 R B S 50

400" 89.95

Exact Atari™ keyboard layout — Full Year Warranty
New! Speed Blaster™rapid fire joystick add on $12.95
1l6k/ATTIRBO00NE . 5 ot $299.95 BB pives ot ey CALL
64k ATR8000 w/CP/M .... $449.95 4-Connector Drive Cable . ... $35.00
OSIAF 4El s s $ 49.95 2-Connector Drive Cable . ... $25.00
|—5%" Tandon Drive . . ... $249.95  8'' Drive Adapter .......... $19.95
2—5%" Tandon Drives .... $449.95 Parallel or Serial Cable ...... $29.00

SEND CHECK OR MONEY ORDER TO:

ATTO-SOFT

832 E. Third Street
Galesburg, lllinois 61401

PLEASE ADD:
$3.50 Postage & Handling
COD — $2.00 additional

lllinois Customers
5% Sales Tax

American

Express Accepted
Atari is a Trademark of Atari, Inc. ’

TELEPHONE

Central Time

KB 400 & Speed Blaster
are Trademarks of Atto-Soft

A LIMITED
NUMBER
OF BACK
ISSUES
ARE
AVAILABLE

ISSUES

2089 LI 12,6048
$3.00 EACH

A.N.A.L.O.G. BACK ISSUES
P.O. BOX 23
WORCESTER, MA 01603

CONTROL CHARACTERS

Some program listings reproduced in A.N.A.L.O.G. may contain “strange’’ characters not shown on
the ATARI keyboard. These are special characters which use the CTRL, ESC and “ATARI LOGO”
(INVERSE) keys. Shown below is a list of these characters and the keystrokes used to get them. [

CTRL
CTRIL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL

CTRL Z
ESC ESC
ESC CTRL UP-ARROMW
ESC CTRL DOMN-ARROM
ESC CTRL LEFT-ORROM
ESC CTRL RIGHT-ARROM
CTRL .

CTRL ;

ESC SHIFT CLEAR

ESC BACK S

ESC TaB
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE

" e SN _e

CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL

RPN UNEENOr 2326 4t &M P

rFrRL.HMIOTMOoOO@I D

¥
]
B
c
D
E
F
6
H
T
JJ
K
L
M
N
0
P
0
R
5
T
i
v
W
X
4

mpy—ge+ia="l

INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE CTRL
INVERSE CTRL
ESC DELETE
ESC INSERT
ESC CTRL TAB (CLR)
ESC SHIFT TaB (5ET)
INVERSE SPACE
INVERSE _.

INVERSE CTRL .
INVERSE CTRL ;
INVERSE |

ESC CTRL 2

ESC CTRL BACK 5

ESC CTRL INSERT

CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL

N ETcCcElE~-uvunaoag9woxX

CONEDEESR=1tIm 80 C1INNFJ BN

A A
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SYNCHRONIZING
VOICE AND PROGRAM
IN ATARI PILOT

by Richard Seltzer

For some kinds of teaching, voice is not just inter-
esting — it’s essential. Foreign language vocabulary
drill is one of these. Others are spelling and begin-
ning reading.

My seven-year-old son, Bobby, could use practice
in spelling — not prepackaged instruction, but
rather the very words his class is studying that week.
My five-year-old daughter, Heather, needs practice
associating spoken words with written ones. Bobby
and my wife, Barbara, who are taking German
lessons, need drill in the vocabulary their teachers
introduce each week.

It seemed that ATARI Pilot had the capability to
enable me to write programs to help them. After all,
a number of commercially available programs in
BASIC, such as ATARUI’s foreign language and Invi-
tation to Programming series, used taped voice.

But information from ATARI implies that to syn-
chronize a program with a voice tape in Pilot you
have to use the “TSYNC” instruction and, there-
fore, need special equipment to record digital signals
on one track and voice on another.

After a lot of experimenting, I found a simple way
to get around that problem, so with one main pro-
gram and no fancy additional equipment (just an
audio cassette recorder), I could quickly tailor-make
new tapes for a variety of purposes whenever
needed.

The player hears a spoken word and responds by
typing the answer — which might be the correct
spelling, a synonym, an antonym, an English equiva-
lent of a foreign spoken word, a foreign equivalent of
an English word...the possibilities are limitless.
You set up whatever pattern of response you want
when you prepare the tape.

The program allows for six separate games of
twenty words each on a single tape. The player se-
lects a game and, on completion, can choose which
one to try next.

To tailor-make such a tape, load the main pro-
gram and list it. Then input a set of answer words in
sequence, one word per line in lines 160 through
1650, in the form $WORD=YOUR ANSWER,
such as $WORD=ELEPHANT or $WORD=GE-
SUNDHEIT. Just substitute your answers for the
ones shown in the sample program listing.

If you don’t need all six games, you can change the
number of choices in lines 70 and 90.

Once you’ve made these changes in the main pro-
gram, take a fresh tape and save the program on it.
(Be sure to rewind, start your counter at zero, and
begin the SAVE C instruction when the tape is at
#10.)

Once the program is on the tape, do not rewind or
fast forward. Remove the cassette and put it in an
ordinary audio cassette recorder. (If it has a counter,
note the setting.) Type NEW to clear the computer’s
memory. Then type in the following short program:

18 ¥START

8 , 50:25

i , Pa:28

40 , 50:8

58 , Pa:348

68 , Ci:fC-H#e+1

78 , JIHC{128) : ¥5TART
88 , E:

Now, turn up the volume on your TV, and type
RUN. At the same time that you hit RETURN to
start the program going, push the buttons on your
audio recorder that will start it recording. The pro-
gram will produce a distinctive high-pitched tone
once every six seconds, 120 times. When it finishes,
rewind your tape (still in your audio machine). If it
has a counter, go to the setting where the main pro-
gram ends and the six-second interval sounds begin.
If you don’t have a counter, approximate and play
the tape until you find that point. (The main pro-
gram makes a distinctive noise. It’s easy to tell when
it ends.)
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Next, in the same sequence that you entered them
in the main program, speak the words aloud and
record them on your audio recorder. First record
your first word, two or three times in succession for
clarity. Push STOP. Push PLAY. Listen for the next
high-pitched tone. Push STOP. Push RECORD. Say
your second word aloud, two or three times, and so
on until you’ve gone through your whole list. (If you
have more than one word to say, and hence need
more than six seconds, just add time to line 50 above
(60=1 second) and the same amount of time to line
1820 in the main program.)

After you’ve recorded your words, put the
cassette back in the ATARI program recorder.
Rewind to the beginning. Reset the counter to zero.
Advance to #10. Type NEW, and load the revised
program (LOAD C, etc.).

Once the program is loaded, leave the Play button
on. Type RUN, and test what you have done.

The heart of the program is the subsection labeled
*TPAE, which turns the cassette machine on for six
seconds, then turns it off. For that six seconds, the
screen will read “WAIT.” Then it will say “ANS-
WER NOW,” and wait for your answer. (If you
begin typing before “ANSWER NOW,” most of
what you type will be lost, and you’ll have to delete
that particular response and type it again.)

If you made a mistake in your audio recording (for
instance, skipping a word or not pronouncing a word
clearly enough), it’s easy to correct using your audio
recorder. Just advance to the spot where you made
the mistake, and record your correction over it —
being careful to listen for and not record over the
high-pitched cue sounds.

As_you go through your test, note the number on
the counter at the end of each game and later insert
those numbers as the value of #Z in lines 400 (game
1), 620 (game 2), 890 (game 3), 1140 (game 4), 1400
(game 5), and 1660 (game 6). Then save this revised
program (SAVE C, etc.) on the same tape, starting
again at counter #10. (It will take up the same space it
did before.) If you want to play the games out of se-
quence, those numbers will tell you where you
should be on the tape. And if for some reason you get
out of sync, you can use those numbers (or simply
listen on an audio cassette machine or on the pro-
gram recorder with TAPE:ON) to readjust.

To prepare a tape with 120 words should take you
about an hour. That’s about four weeks worth of
spelling words in first, second, or third grade, or all
the words in the Dr. Seuss learning-to-read classic
Hop on Pop. And for your effort you have a tape that
specifically meets the needs of your family or your
class. O

DYNAMIC INNOVATIONS

PRESENTS

RAM JAMMER

Now, you can develop and debug your own cartridge software safely,
quickly and permanently with the DYNAMIC DUO!
DYNAMIC DUPLICATOR — The DYNAMIC DUPLICATOR is a
machine language program that permits you to examine and save any
8K /16k, right or left hand cartridge to disk or cassette.
RAM JAMMER — THE RAM JAMMER is a sophisticated elec-
tronic circuit that is easily installed into your 16K /48K RAM module.
In application, the RAM JAMMER allows you to develop and debug
(by the DYNAMIC DUPLICATOR) internally-protected cartridges
by converting RAM into switchable, volatile ROM.
For proper execution, the RAM JAMMER and the DYNAMIC
DUPLICATOR should be used together. Plus, your system must have
48K.
Go for it! Send $54.95 plus $2 shipping and handling. Money orders/bank
checks accepted - VISA and Mastercard add 4 %. Specify memory size, type,
disk or cassette. We sell RAM board with pre-installed RAM JAMMER units.
For disk back-up and custom formatting, call us for the best price on the
“chip™.
Sound interesting? For more information and a complete price list, contact:

Dymamic Tunovations
108 K. Pine

Depr. RY

Waskington, 1L 6ISTI
(309) 444-9557

Che Creators of Fancy Writer prondly yresent ...

HUMPTY DOMP

by James Reilly (c) 1983

$ 34.95 ret.

R kAW RESIDEYT SOREE DUBP

FOR THE RTARI 400/800.

PRINTS GRAPKIDS BODES

01717")815’“])‘] === FUH

UHILE R BASIC PROGRAN 1S KI2STUFF
RUNNING t80 SOFTWARE
BORKS UITH NEG, PROURITER 217505292
B.ITOK B310R, EPSON RH/FH 3736 FERNDALE
A0 8B4INT 108 00T PRINTERS. F. ‘::;’]‘g- N
0eoM1D UITH BITH THE BASID e
AD RSH/ED GARTRIDGES 11t
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G 418 ¥THO
‘ Documentation : 470 , C(HC=0) : SHORD=NIGHT
Lines 10 - 140 — choice of games; putting 436 | C{fHe=13 ;guonozrxcur
: g 448 , CIBC=2) : SWORD=HE
screen in graphics mode 450 | € (HC=3) : SWORD=ME
Lines 150 - 400 — answers for game 1 450 , CINC=4) : SHORD=AFTER
i > L4 f 478 , CI{HC=5) : SWORD=HIM
L¥nes 410 - 660 — answers for game 2 420 ° C(HC=8) : SMORD=SEE
Lines 670 - 920 — answers for game 3 498 , CI{HC=7) : SWORD=BEE
Lines 930 - 1180 — answers for game 4 g‘l‘g s g::‘éfg; g:gggf;gggf
Lines 1190 - 1440 — answers gor game 5 528 CIHc=108) :guonﬁ:nou
Lines 1450 - 1700 — answers for game 6 538 , CIMC=11) :SWORD=FISH
. SIS, ; 48 C = : =
; Llrlles 1710 - 1780 — beginning instructions ggg : ggggzigz §E§§§:$§§T
or player * = -
' Lines 3.1790 - 1880 — turning the tape on for §§§ . :éggg;ig; ;%%Eg;?j%z
S1X seconds ’ - = : =
Li 1890 1940 : h 688 , C(nC=18) : 5SMORD=BED
ancss P g, COPanIDe JClc e 610 , CIHC=19) : SWORD=ON
sponse with the right answer 6:2!3 ’ c 53%5150
Lines 1950 - 2050 — you get three tries 248 : giuc;%’ s ¥5TART
Lines 2060 - 2190 — after you make three 229 s JIRCIB) : XTAPE
mistakes in a row, the correct answer appears 672 i’ﬂHREE ;
on the screen, and the program moves on to 223 : g::g-_':g; g:g:g-zs:g
the next question 788 | C (MC=2) : SMORD=5AT
Lines 2200 - 2440 — if the answer is cor- ;%g p 3533533 g:gggggg;
rect, as soon as you hit RETURN, that correct 730 | C(HC=5) : SMORD=BAT
answer appears in large letters in the middle of ;48 5 C (BC=6] : SHORD=NO
Fhe screen and a little tune is played before mov- (44 . g {%Eg; : 3358;3{,'
ing on to the next question 778 , C(#C=9) : SWORD=5AD
Lines 2450 - 2510 — after 20 words, the ;33 : gg:g;ig; gﬂggg;ggg
score (number right) is displayed ggg v Cuc=12) :ngDEHQD
Lings 2510-2600 — you then have achoice 820 . g:%;}i; 'S:ggg;:g:¥
of playing another game or stopping gig P g::g:ig; :é%gg:g!&ﬂﬁ
’ - H = G
858 , CINC=17) : 5SWORD=SONG
18 .J:¥%YES 868 , CIHC=18) : SWORD=LONG
78 ¥VES 876 ,  C(HC=19) :5MORD=VoOU
2 e HEe
a , C:BBiI?7I=16 - P R LA
58 , CIRBII74=2 588 , JHC=a) : ¥START
L1 WRITE:S5,K 918 , JC) 8 : X¥TAPE
78 : ‘SNICﬂ'Gﬂﬂﬁ DD YOU WANT TO PL 328 , E:
Av? (TYPE 1,2,3,4,5,6) 938 HFOIUR
88 , a: 948 , C{®HC=8) : SHORD=5AaY
99 , M:1,2,3,4,5,6 958 , C{HC=12 : SHORD=MALK
e e oim e
: r = : RD=-TALK
1728 : NI RYES 988 , C(HC=4) : SHORD=HOP
age*’s‘m JM:HONE , ¥TWO , ¥THREE , ¥FOUR , ¥F I ggg(j' cé’:ﬁéséi 5?333;"29
%5 : =6) : =T0pP
148 , E: 1818 , CIBC=7) : SWORD=STOP
158 HONE iaze , CIRC=8) : SWORD=MUST
is8g , CIRC=8) : SHORD=UP 1838 , CI{HC=9) : SWORD=NOT
i78 , CIHC=1) : SHORD=PUP ifd48 , CI{HC=18) : SHORD=BROWN
is8a , CINC=2) : SHORD=CUP iase , CIRHC=11) : SWORD=SIDE
i9a , CI{BC=3) : SHORD=IS ie68 , C{HC=123 : SHORD=DOMN
e Emoiuben LR Shl
: =5): =0 = : =THER
228 , C{BC=6) : SHORD=MOUSE 1898 : CI{HC=15) : SWORD=0UT
238 , CI{HC=7) : SWORD=-HOUSE 1i88 , CIHC=16) : SHORD=0F
248 , CINC=8) : SWORD=ALL iiie , CIHC=17) : SWORD=TOWN
258 , CI{BC=9) :SHORD=THLL 1128 , CIRC=18) : SHORD=BACK
%gg / g :gg:ig; g g%gg:agﬁl_l- iiig ’ CIHC=193 : SWORD=BLACK
L= s = ’ C:RZ=225
288 : CIHC=12) : 5SHORD=ARE ii5a , C:8a=4
98 , CIRC=13) : SWORD=MALL 1168 , JIMC=8) : ¥5TART
Xas |, CINC=14) :SWORD=BALL i17a , JIRCH> ) : ¥TAPE
Iia , CINC=15) : SWORD=FaLL iiae , E:
Xz8 , CIHC=16) : 5SWORD=0OFF 1138 ¥FIVUE
S b 4568 . ooy cmmp-ce
358 , C(HC=19) : SHORD=DAY i2ze , C(HE=2) : ZHORD=aNAEK
368 , c:u7-111 1238 , CIRC=3) : 5HORD=FEAT
37?8 , c:ua=1 12486 , CIBC=4) : SHORD=WITH
isa , JEIHC-0) i ¥START 1258 , C{HC=5) : SWORD=JUMP
338 , JIHCHB)Y : ¥TAPE 1268 , CIRC=6) : SHORD=BUNP
488 , E: 127a , CIHC=7) : SWORD=FAS5ST
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12886
1296
1368
1318
1326
1336
1348
1358
1368
1378
1388
139586
1488
1418
1428
1438
1440
1450
1468
1478
1486
i45%e
1566
1518
1526
1536
1546
1558
1568
i578
1580
1596
icae
i6ie
i62e
16386
1648

CASADAPTER

“IT REALLY WORKS!”

CASADAPTER is a cassette interface that al-
lows you use your own cassette recorder or
stereo with the Atari 400/800/1200@®.
CASADAPTER will handle motor control, audio

and data channels.

$34.95

. C {(HC=8) : SHORD=PAST 1658 , CHC=19) : SHORD=TIMBLUKTU
' C{(HC=9) : SWORD=MWENT is6a , C:#HZ=289
’ C(HC=18) : SHWORD=TENT i678 , C:a=6
' CIBC=11) : SWORD=SENT is88 . JHC=8) : ¥5TART
’ C(BC=12) : SHORD=INTO i69%8 , JHC>8) 1 XTAPE
' C{BC=13) : SHORD=WET 1788 , E:
’ C{HC=14) : SHORD=GETY 1718 #*START
r CIHC=153 : SHORD=DOG 1728 , T:WIND TOPE 7O NUMBER 37 .THE
’ CIHC=16) : SWORD=HELP N PUSH DOWN PLAY BUTTON AND LEAVE IT D
' CIHC=17) : SWORD=YELP OMN. WHEN YOU ARE READY, TYPE R.
’ C(BC=18) : SHORD=TOMORROW 1738 , fi:
' C(HC=19) : SHORD=THEY 1748 , M:R
’ C:87=-258 1758 , TN:WHAOT?
’ C:#A=S 1768 , JN:¥START
’ JIBC=8) : ¥5TART i77e , JM:¥TAPE
’ JIHC>B) : ¥TAPE 1788 ¥TaPE
. E: 1798 , T:K
¥SIH igee , T:HAIT
’ C{HC=0) : SWORD=HILL i818 . TAPE : ON
’ CIHC=1) : SHORD=MWILL igze , Pa:3I30
’ C{HC=2) : SWORD=MENT 1838 , TAPE : OFF
B CHC=3) : SWORD=STILL igde , T:K
, CHC=4) : SHORD=FATHER igs5e , T:ANSWER NOMW
’ C{HC=5) : SHORD=MOTHER i868 , :
' C(HC=6) : SWORD=SISTER ig7e , J i HANSHER
M CIHC=7) : SHORD=BROTHER isse , E:
’ C ($#C=8) : SHORD=ONE 1898 HANSHWER
’ C{HC=9) : SHORD=MY i%ee , fi:
’ C{HC=18) : SWORD=OTHER 1918 ., M: SHORD
’ C(HC=11) : SHORD=READ 1328 , JN : ¥WRONG
' CINC=12) : SHORD=LITTLE 1938 , JMIHRIGHT
’ CHC=13) : SHORD=BIT 1948 , :
’ C(RC=14) : SHORD=WORD 1958 *WRONG
’ C{HC=15) : SWORD=IF 1968 , C:uT=Hnr+1
M C(#HC=16) : SWORD=IT i%7e , 50:13
’ CIHC=17) : SHORD=BIG 1988 , Pa:36
r CIHC=18Y : SHORD=-CONSTANTINOPL 1%%e , 50:7
28608 , Ph:58

*MAGIC DUMP is a screen dump utility that allows
you to dump a Hi-Resolution graphics picture to a
printer in a variety of different sizes. MAGIC DUMP
is used in the RIGHT hand cartridge slot, so it is
always ready to use.

MAGIC DUMP will work with all Epson printers and
Gemini printers, the Centronics 739 printer, and the
Prowriter or N.E.C. printers. $59.95

4 8 K RAM BOARD FOR:

THE ATARI 400°.

$115.00

12 Scamridge Curve
Buffalo, New York 14221
(716) 632-3441

Dealer Inquiries Invited
“Product of Gemini Software

COMPUTER PRODUCTS

Add $2.50 shipping.

Send check or money order
C.0.D. accepted

New York State Residents
add 7% tax

®Atari is a trademark of
Atari, Inc.

*GTIA DRAW is a drawing program that uses all the
features of Atari’s® new GTIA chip. GTIADRAW will
give you three extra graphics modes, Mode 9 (16
luminances and one color), Mode 10 (8 luminances
and color), or Mode 11 (16 colors and one lumi-
nance).

GTIA DRAW will allow you to:

e Add text to pictures

e Blank horizontal or vertical lines

e Shift the screen in any direction

e ‘ZOOM'’ in on certain areas of a picture
e Fill portions of a screen

e Work on two different screens simultaneously

$49.95

*THE DRUMESISER is a unique sound synthesizing
tool that allows the creation of sounds such as a
drum, piano, organ, harpsichord, or electronic syn-
thesizers. The different types of sounds created are
limited by the user’s imagination and ambition.

THE DRUMESISER comes with an Editor, which
allows you to create your own sounds, a Player,
which will allow you to play the different instru-
ments, and the Memory Options, which make it pos-
sible for you to playback any sounds that you have

recorded.
$49.95
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2818 , 50:8

2828 , JMT=3I) : ¥THIRDWRONG
2038 , T:TRY AGAIN.

2848 , JIHANSHER

2858 , E:

2068 ¥THIRDWRONG

ze78 , c:ur-a

2088 , T:

2898 , T:THE RIGHT OANSHER IS:
ziee , T: SHORD
ziie , Ph: 268

z2ize , c:C-nuC+i

zi38 , JA=1) : ¥ONE

2140 , JIA=2) 1 HTHO

zis58 , JNA=3I) : ¥THREE
2i68 , JIRA=4) : ¥FOUR
2178 , JIA=5) : ¥FIVE
2188 , JIRA=H) s HSTH

2198 , E:

2200 ®RIGHT

2218 , WRITE:S5,R

2228 , MRITE:S,

2238 , WRITE:S,

2248 , WRITE:S5,

2258 , WRITE:S5, SHORD
2268 , T:

2278 , T:CORRECT!

2288 , C:ns5=ns5+1

2298 , C:nC=HCc+i

2368 , 50:13

2318 , P20

2328 , 50:20

2338 , PO:28

2348 , 50:25

2356 , PA:30

2368 , 50: @

2378 , JIRC=28) : ¥END
2388 , JA=1) : ¥0ONE

2398 , JIRA=2) : ¥THO

z488 , JIRA=3I) : ¥THREE
2418 , Jtn=43 : ¥FOUR
2428 , JIRA=S) : ¥FIVE
2438 , JIRA=6) : ¥S5IK

2448 , E:

2458 REND

2468 , WRITE:5,K

2478 , WRITE:S5, YOU GOV #5 RIGHT.
2488 , HWRITE:S5, CONGRATULATIONS
2498 , JIiWAGAIN

2588 , E:

2518 #AGAIN

2528 , T:Y0U JUST FINISHED GAME HA.
2536 , T:WANT TO PLAY AGAIN?
2548 , f:

2550 , M:YES, NO

2568 , cCy:sc-8

2578 , JMINYES , ¥NO

2588 , E:

2598 N

2660 , E:

@

CHECKSUM DATA
(See p. 58)

18 DATA 416,327,446,3108,52,227,648,155
,223,137,21,2087,784.,189,92, 4234

1680 DATA 196,135,126,282,168,178,658,6
57,98,322,500,44,268,588.515, 4639

318 DATA 528,253,273,611,250,887,758,7
58,756,183,139,622,618,163,172,6963
468 DATA 651,184,87,74,6308,322,287,553
,285,229,599,271,62%,554,226,5495

618 DATA 38,886,745,752,758,205,657,82
,123,102,95,94,97,199,138, 4955

768 DATA 197,82,228,229,218,618,599,49
7.591,614,685,346,765,941,746,7268

918 DATA 744,199,388,131,336,338,335,1
37,149,280,610,616,281,63%4,371,5527
1068 DATA 491,655,658,522, 181,467,349,
566,62,944,849,587,368,584,488,7668
1218 DATA 568,464,215,577,599,586,551,
574,598,436,437,417,527,483,462, 7494

1368 DATA 408,463,186,472,79,951,854,5
92,373,324,547,580,589,526,658, 7682
1518 DATA 717,737,44,279,87,628,372,97
2,480,436,176,194,463,32,152,5769

1668 DATA 181,965,866,684,378,608,334,
369,725,342,512,184,599,837,191, 7687
1818 DaTa 96,994,299,835,47,432,575,38
9,777,372,34,526,499,388.579,6842

1968 DATA 385,768,749,582,722,528,685,
914,550,364 ,530,994,412,42,522, 8667
2118 DaTa 968,257,659,706,821,618,578,
719,371,537,725,321,322,323,247,8156
2268 DOTA 416,428,362,267,745,723,747,
725,754,738,542,585,678,717,825, 9148
2410 pata 6i4,574,723,375,253,736,813,
645,172,374 ,485,816,25,366,272, 7283
2568 DaTn 804,574,382,98,377,2235

ATARI PROGRAMS

FOR CASSETTE BASED SYSTEMS

DEPROGRAM L.,

Duplicate Any Problem Tape ImvAny Format
(COPIES DOUBLE FILE FORMAT)

No Format Or Memory Limitations

Program Is In ROM

Requires TWO 410 Recorders

Interface:Cable For Second Recorder

Duplicate-Any Program Tape In
Single File Format
Requires One 410 Recorder
Provides The Ability To Recover Data
From Damaged Cassettes :
Automatic Memory Size Adjustment
Boot Pfiggram eessmsssenemn

COMP&IER FURNITURE
BY DEERFIELD
CT- 1000 (CQMPUTER DESK)/.. $179.95

Dimensions: 3’%‘@:&28”)(26”
Shelving: 12147 x 2
CT-500 (COMPUTERTABLE) $99.95

Dimensions: 32”x20”x26”

1Shs

INTERFACE SYSTEMS. . .
1650 WASHINGTON AVENUE
CHARLOTTE NC 28216
704-334-8155

INCLUDE $1.50 FOR POSTAGE
NC RESIDENTS ADD 4% SALES TAX

ATARI, 400 ARE TRADEMARKS OF ATARI, INC.




penguin soffware

the graphics people :

The Next Generation Is Here!

BOUNCING
KAMUNGAS
< <@ £

SPY'’S

At Penguin, we
don't rely on the same old
game formulas, adding to the mish-mash
of look-alike games already on the market. We look
for creativity, originality, and innovation. Games like
Minit Man, challenging you with two types of arcade action
simultaneously; Coveted Mirror, an adventure with animation and
arcade games throughout; The Spy Strikes Back, an arcade game with
strategy and a touch of adventure; Pensate and Tactic 9, games that make
you think; and Expedition Amazon, an intriguing and humorous fantasy game.

And Each Is Only $19.95! More Fun For Your Money From Penguin Software
Write for a free catalog
830 Fourth Avenue, Box 311 Dept. G Geneva, IL 60134 For information - Call (312) 232-1984 Dealer orders only - Call (800) 323-0116

Apple is a trademark of Apple Computer, Inc. Atari is a trademark of Atari, Inc. Commodore is a trademark of Commodore Business Machines, Inc. IBM is a trademark of International
Business Machines Corp. Penguins are hard on pool toys.



Lookslike a
Drives likea
Parks like a

For additional information, call 1-800-334-4387. In California, call 1-800-544-4387.
©1983 Indus Systems, 9304 Deering Avenue, Chatsworth, CA 91311. Indus GT is a product o
are registered trademarks of Apple Computer, Inc. Atariis a registered trademark of Atari, Inc

f Indus Systems. Apple 11, Apple lle and Apple 111



Ferrari.

Rolls.
Beetle.

Introducing the all-new 1984 Indus GT™
disk drive. The most advanced, most
complete, most handsome disk drive in the
world.

A flick of its “Power” switch can turn an
Atari into a Ferrari.

Or an Apple into a Red Hot Apple.

Ask your favorite computer dealer to
unveil the remarkable Indus GT for you.
Test drive it. Then, get ready to drive home
a world-class driving machine.

Looks Like a Ferrari.

The Indus GT is incredibly sleek. Only
2.65" high! Its smoked-glass dust-cover
front-loading front-end width is a perfectly
proportioned 6.27." Eye-catching.
Distinctively European-Gran styled.

Touch its LED-lit CommandPost™
function controls. Lay a finger on its
AccuTouch™ buttons. Feel its elegant,
fluid form.

Admire its smooth, sculptured, masculine
lines. Wonder at its ingenius slimline
engineering.

Marvel at how responsive it makes every
Atari or Apple home computer.

Drives Like a Rolls.

Nestled into its soundproofed 10.4"

length chassis is the quietest and most
powerful disk drive power system money
can buy. At top speed (which it can handle
all day long), it’s virtually unhearable.
Whisper quiet.

Flat out, the GT will drive your Atari track-
to-track 0-39 in less than one second!
Increasing data transfer an incredible 400%.

Built-in, low-friction GT CruiseControl
metal band head-positioning assures Apple
and Atari owners of trouble-free performance.
So you can finish every project you enter.

And quietly tucked into every 1984
Indus GT disk drive is the exclusive GT
DrivingSystem™ of software programs
(included as standard equipment):

The GT DrivingSystem allows you to shift
smoothly into world-class word processing
with the GT Estate WordProcessor™ And
your dealer will describe the two additional
new GT Driving System programs that allow
you to advance your driving skills. Instantly.
Smoothly. Easily.

The Indus GT and GT DrivingSystem are
covered with the GT PortaCase™ Which
doubles as a 20-disk storage file when
you're at home. Or as a portable case to
flaunt your good taste and judgement when
you travel. Safely. Smartly.

Parks Like a Beetle.
And it’s sticker-priced like a Beetle, too.
$449 for Atari. $329 for Apple.
The all-new, 1984 Indus GT.
Its small size makes it
easy to park. 7
And its low
price makes
it easy to buy.
So see and
test drive the GT
at your nearest
computer dealer today.
The drive will be well
worth it.

2iINDUSGT

The all-new 1984 Indus GT Disk Drive.

The cover comes off at your computer dealer’s showroom.



*Atari is a frademark of Atari, Inc. © Copyright 1983 BRAM inc
4 —

Scrolling 3D graphics, on-line instructions, one or fwo player cooperative, seven different dungeons, 74
different screens, high score save to disk, full sound and color, zombies, poisonous snakes, gian
spiders, evil orbs, scrolls, talismans, magic spells, lost crowns and spectacular underground scenery.

A fast action arcade fantasy for Atari’s.*

18779 KelIS By Mike Edwards from BRAM inc. P andiite
Seattle, Washington 98155 — $34.95

(206) 486-8428
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THE ATARI 1020 COLOR PRINTER

by Tom Hudson

ATARI 1020 COLOR PRINTER
ATARI, Inc.

P.O. Box 60657

Sunnyvale, CA 94086

$299.00

If you're looking for low-cost, high-quality
graphics hardcopy, the ATARI 1020 Color Printer
may be for you. This compact printer is capable of
four-color text and graphics printing with resolution
much higher than that of the ATARI computer
graphics displays.

Packed with features.

To be honest, I was disappointed at first by the
1020’s small size. It’s slightly smaller than the 410
Program Recorder, and uses standard four-and-a-
half inch roll paper.

All my fears about the 1020 disappeared the first
time [ saw it plot. Unlike a conventional dot-matrix
printer, the 1020 uses four special ball-point car-
tridges and draws each letter when printing text. The
fact that the letters are drawn allows the 1020 to print
characters in 64 different sizes with 20, 40 or 80
characters per line.

The 1020 is able to plot in four colors, selected
either from the printer’s control panel or through
program control. The printer comes with a spare set
of pens, an unexpected extra.

The printer is also able to print international
characters, making it compatible with all the new
ATARI computer systems.

In addition to all the above features, the printer has
the ability to print text in four different directions,
even upside down! This allows easy labeling of axes
on charts or graphs plotted with the printer.

Not just text.

The text-handling features of the 1020 Printer are
impressive but the real beauty of this printer is the
ability to plot high-resolution, four-color graphics.

The 1020’s graphics mode has a resolution of O-
480 in the X axis and -999 to 999 in the Y axis. Thisis
a total resolution of 481 by 1999 or over 961,500
individual points. Watch out, GRAPHICS 8 fans!

Of course, the graphics mode of the 1020 allows
you to draw lines from one point to another and even
allows multiple plots with one PRINT statement.
These lines are normally solid, but the 1020 can
draw dotted lines with 15 different length dots. A
simple three-character command does the trick.
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Another unexpected feature of the 1020 is its
ability to draw X and Y axes of graphs with automatic
scale marks. This simplifies graph generation im-
measurably.

Not just hardware.

The 1020 Printer comes complete with data cord,
power supply, paper, and two sets of black, blue, red
and green pens. The printer plugs into any 1/0 port
and does not require the 850 Interface Module.

An 18-page, full color owner’s manual is included
with the printer. With only one or two minor excep-
tions, this manual is very complete and even
beginning computer users should have no trouble
following the well-photographed directions. The
owner’s manual contains two program listings which
demonstrate the use of the graphics mode of the
1020, but there’s an extra bonus.

Packed with the 1020 is a program cassette con-
taining several demonstration programs which draw
a variety of interesting graphic designs. Also included
on the cassette is a “Joystick Sketchpad” program
which, when used with a disk drive, allows saving and
loading of pictures drawn by the user. The cassette
comes with a 3-page instruction guide which tells
how to use the programs and transfer them to disk.

A product to be proud of.

The ATARI 1020 Printer is a fine example of the
difference between a hardware item and a product.
The inclusion of excellent user manuals and a
demonstration program cassette make this package
complete.

ATARI should be very proud of the 1020 Printer.
And you can bet that it will be supported here in the
pages of A.N.A.L.O.G. in the future. O
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mUSE

A Basic Memory Monitor

32K Disk

by Brian Moriarty

Suppose you've just finished a long and com-
plicated piece of BASIC code. Trembling with antici-
pation, you SAVE the program out to disk, type
RUN and press RETURN. Your 48K ATARI hesi-
tates for a moment as it initializes dozens of strings
and multi-dimensional arrays. The screen blinks as it
tries to enter GRAPHICS 24 — and suddenly jumps
back to mode O with an ERROR 2 (Memory Insuffi-
cient) message. You type PRINT FRE(O) and dis-
cover that there isn’t enough memory left over to
accomodate a mode 24 screen. It's Optimization
Time!

There are all sorts of things you can do toa BASIC
program to save memory. Removing REM state-
ments, cleaning out the variable tables and elimi-
nating constants are just a few of the techniques
available to the RAM-hungry programmer. But the
only way to check the effectiveness of your
cramming is to use the FRE(O) function, which tells
you absolutely nothing about where your program
needs tightening.

mUse (Memory Usage) is a co-resident, machine-
language utility that takes up where FRE(O) leaves
off. It analyzes your BASIC program and shows you
not only how much RAM itis using, but also how it is
using it. With mUse, you can improve the optimi-
zation of your BASIC code by concentrating on the
things that take up the most space.

Design considerations.

A BASIC utility like mUse is tricky to imple-
ment for two reasons: you need a safé place to put it,
and a convenient way to use it. | wanted to avoid
USR calls, extra DATA statements and page 6
because so many other BASIC utility programs use
these facilities. I also wanted the routine to be com-
pletely transparent to the user until it was actually
needed. mUse meets all of these requirements by
exploiting the AUTORUN.SYS feature of DOS 2.0S.

When you turn on your ATARI, the operating
system checks to see if a cartridge is inserted and, if
so, whether or not the Disk Option Byte at location

49149 ($BFFC) is set. This byte tells the OS whether

or not it’s okay to boot a disk. Language cartridges
like BASIC and Logo have the option byte set: game
cartridges like Star Raiders do not.

Assume that the disk in drive #1 contains a stan-
dard ATARI DOS.SYS file. As soon as DOS.SYS is
booted into memory, the disk directory is scanned to
see if there is a file named AUTORUN.SYS. If
present, the file is loaded and executed before con-
trol is passed to the BASIC cartridge. That means
you can use AUTORUN.SYS to reserve blocks of
memory and to ‘“‘steal” important operating system
vectors to suit your own devious purposes.

mU se does both. It loads into memory just above
DOS.SYS and protects itself by changing the low
memory pointer MEMLO at address $2E7. Then it
alters the DOSINI vector ($0C) so that your ATARI
will execute the mUse routine whenever you hit the
SYSTEM RESET key. Finally, control is allowed to
pass into the BASIC cartridge, which initializes itself
to operate above the RAM block reserved by mU se.
You can’t overwrite mUse with BASIC unless you
deliberately alter the value of MEMLO, or start
POKEing around inside mUse’s reserved memory
area.

Typing the program.

Type Listing 1 into your computer exactly as you
see it printed. Be especially careful with the DATA
statements in Lines 1000-1340, as these constitute
the actual machine code for the mUse routine. Then
LIST the program out to disk and use D:CHECK2 to
verify the accuracy of your typing. When everything
is perfect, re-ENTER the BASIC program, type
RUN and hit RETURN.

The line number of each DATA statement will
appear as the byte values are verified. Bad data or
missing line numbers will produce an appropriate
error message. Otherwise you will be prompted to
insert a disk containing DOS 2.0S into drive #1.
Make sure this disk has enough room on it to fit
mUse (about 7 sectors), and that there is no other
AUTORUN.SYS file on the disk. Everything okay?
Then press the START key and an AUTORUN
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version of mUse will be written out to your disk.
Make sure you’ve SAVEd a copy of the BASIC
program; you can use it to make fresh copies of
mUse.

Getting used to mUse.

Put the disk with the AUTORUN.SYS file in
drive #1, power down your ATARI and turn it back
on. After DOS boots in, you should be greeted with
a “mUse 1.0 OK” message along with the familiar
BASIC “READY” prompt. Type PRINT FRE(O)
and you will find that mUse has stolen about 1300
bytes from your BASIC workspace. Don’t worry,
though. mUse is needed only as a diagnostic tool;
you can get rid of it after you're done optimizing
your program.

Now brace yourself for a cheap thrill. Put your
finger on the SYSTEM RESET key and give it a firm,
confident press. Surprise! Instead of a simple
“READY”’ prompt, the screen is filled with all sorts
of interesting statistics about your BASIC program.
Let’s go through them one at a time:

#Lines: The total number of lines in your
BASIC program.

#Stmnts: The total number of statements in
your program. This number will be equal to #
Lines if you put just one statement on every
line. It will be larger if you used multiple state-
ments per line. By dividing # Stmnts by #
Lines, you can estimate the density of your pro-
gram listings.

# REM chars: This figure gives you an idea
of how much program space is being wasted by
REM statements. A simple REM counts as one
byte; each text character after the REM adds an
additional byte. Reducing the number and size
of REM statements is one of the most effective
ways to cut the size of your BASIC code.

Program RAM: The size of your tokenized
BASIC program, not including the RAM used
by variables, strings and arrays. Program
RAM lets you monitor the actual memory
efficiency of the token program, regardless of
variable name length and other unrelated
factors.

# Vars: The total number of simple (scalar)
variables in your program, including “dead”
variables that have been removed from your
program but continue to take up space. Each
variable requires eight bytes in the Variable
Value Table and one or more bytes in the Vari-
able Name Table. Obviously, it pays to keep the
number of variables to a minimum.

# Arrays: The number of one- and two-
dimensional numeric arrays in your program,
both DIMensioned, unDIMensioned and de-
leted.

Array RAM: Arrays really eat up RAM, as

this number readily proves. Each array element
requires six bytes of binary-coded decimal.
That means a one-dimensional array with 10
elements takes up 60 bytes, while a 2-D array
DIMed to (10,10) requires a whopping 600
bytes! Note that Array RAM includes only
those arrays which have been officially DIM-
ensioned.

# Strings: The number of DIMensioned, un-
DIMensioned and deleted strings in your
program.

String RAM: Strings are more forgiving
than arrays since they use only one byte per
DIM allotment. The value shown by String
RAM does not include strings which have not
been DIMensioned.

Varname RAM: The total number of bytes
used by variable names, including strings and
arrays. You can save space by keeping the length
of variable names to a minimum, often at the
cost of reduced readability. ;

Free RAM: The same as FRE(0), except that
it includes the space taken up by the last imme-
diate mode line.

(continued on page 114)
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American Software Club™ hasbeen selling software for the
APPLE, ATARI, IBM, TRS-80 and CP/M Computers (DEC, Eagle, Vector 4,

Northstar, Xerox 820, Superbrain, Heath/Zenith, NEC, Televideo, Altos, Columbia,
Osborne, Sanyo) since 1981. Computerists don’t just join ASC—they stay with us.

Chalkitup to. . .

Having 600 products in stock and our “lowest price’”” guarantee.

Chalkitupto. ..

Our free bi-monthly Compendium magazine which gives comprehensive product

descriptions, club news, and services.
Chalkitup to. . .

Our toll free technical support and order lines. ASC doesn’t just sell software—

we support it!
Chalkitup to. . .

Speedy shipping. Because we know waiting can be frustrating, ASC has been

shipping more than 60% of orders in under 6 hours.

But don’t just take our word for it. Join now, and take advantage of our free one year
membership offer. With absolutely no purchase obligation, you have nothing to lose

and everything to gain.

Wondering if there are strings attached? The only one is in the cartoon. . .

For a One-Year Trial Membership with no fee or obliga-
tion, fill out the coupon or call our Toll Free Number:

X

ASC

1-800-431-2061 ,
(CT Residents call 203-431-4966) &P
American Software Club;" Inc. My computer is:
80 Topstone Road, Ridgefield, CT 06877 ] APPLE
Please begin my free one-year trial membership as outlined above. ] ATARI
Mg O IBMPC
[0 TRS-80
Address (Mods 1, 2, 3, 4)
[J CP/M (8" or5v4")
City/State/Zip

Outside the US: Please enclose $15.00 (US) for a one year membership.
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A short demonstration.
Type in the short BASIC program in Listing 2 but
do not RUN it. After it’s typed, press SYSTEM
RESET and check to be sure mUse is showing the

following values:

# Lines: 6

# Stmnts: 11

# REM Chars: 23
Program RAM: 160
# Vars: 4

# Arrays: 2

Array RAM: O

# Strings: 1

String RAM: 0
Varname RAM: 11
Free RAM: (varies)

Why are Array RAM and String RAM equal to
zero! Remember that mUse doesn’t count arrays
and strings that haven’t been DIMensioned, and that
doesn’t happen until the DIM statements are exe-
cuted. So type RUN and, after the READY prompt
appears, hit SYSTEM RESET again. You should
now see the 660 bytes reserved for the arrays A() and
B(), with 14 bytes reserved for S$.

mlise V1.8

# Lines

1 REM ‘l‘.ha!"ﬁ :
Program RaM
¥ VYars

: u,_ﬁrraysj
array BoM

i
o

# 5trings
String RO &
Varname ROM §

Free HaM

55 ) e £ o P o 11

8 e

Screen format.

Play around with the demo program by adding or
deleting REM characters, lines and individual state-
ments. Try deleting a variable and see how BASIC
retains old variables, even when you don’t want
them anymore. To clean up unused variables, LIST
the demo out to disk, type NEW and re-ENTER the
program. mUse will now return the correct number
of variables in the program. When you’re done play-
ing around, type NEW and hit RESET to see what a
clean slate looks like.

Beware of DOS!
The only BASIC command that will definitely
affect the operation of mUse is the DOS command.

When you type DOS, BASIC performs an indirect
jump to a routine that loads ATARI’s DUP.SYS file
right over the space occupied by mUse. DUP.SYS
will work just fine; you can even use option “B” to
return to the BASIC cartridge. But don’t hit the
SYSTEM RESET key after calling DOS, or your
ATARI will go sailing into never-never land! If you
need to use mUse after running DUP.SYS, you're
better off re-booting the system.

mUse starts at location $1F00, so it’s safe to use
with OS/A+ by Optimized Systems Software. Just
change the filenames in Line 230 of Listing 1 from
AUTORUN.SYS to MUSE.COM before you RUN
the BASIC program. When you boot up into
BASIC, type DOS to enter OS/A+, type MUSE
and hit RETURN. The mUse file will load and run
automatically. You can also use the STARTUP.EXC
feature of OS/A+ to execute the MUSE.COM file
at boot time.

For more information.

You'll get more out of mUse if you familiarize
yourself with the structure of ATARI BASIC.
Chapter 10 of De Re Atari (available from the
ATARI Program Exchange) includes a brief but
useful summary of BASIC memory conservation
techniques. Robert Howell’s article “RAM Cram
Techniques for Atari”’ (Creative Computing, August
1981) offers an informative and entertaining treat-
ment of the subject. And Bill Wilkinson’s Atari
BASIC  Sourcebook (published by COMPUTE!
Books) delves into the deepest secrets of every-
body’s favorite ROM cartridge. O

$FFFF
Operating System ROM
$C000
BASIC Cartridge
$A000
Free BASIC and
screen RAM
$2201
mUse 1.0
$1F00
Disk Operating System (DOS)
Free RAM SO0
$0600
Operating System RAM
$0000

mUse 1.0 Memory Map
(48K System)
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Listing 1.

180 REM =========c=ccccc-===cSc=To===

118 REM mise Mewory lisage Monitor

128 REM VUersion 1.8

130 REM by Brian Moriarty

148 REM ANALOG Cowputing ft14

{58 REM c=csc=c=c oo oo nEaEEs

168 ? “KiUerifying DATA line: ":SUM=8:
RESTORE 10888

178 FOR LINE=1808 TO 1348 STEP i@

186 POSITION 23,1:7 LINE:FOR I=1 TO 24
:READ BYTE:SUM=SUMIBYTE:NEXT I

198 READ CHECK:IF CHECK{>SUM THEN 7 "B
ad DATA at line ";LINE:END

288 IF PEEK(183) +256%PEEK (184) (JLINE T
HEN 2 “Line ";LINE;'" wissing!'":END

218 NEXT LINE:? “JInsert a_disk with D
05 in Drive #1.':? "Press ERELE to wri
te wiise file."

228 IF PEEK(53273)3<{}6 THEN 2280

2I8 7 “sMriting AUTORUN.S5YS5.'":TRAP 290
tOPEN #7,8,8,"D:0UTORUN.S5Y5"

748 PUT #7,255:PUT #Z,255:PUT #2,8:PUT
#2,31:PUT #2,71:PUT #2,34

256 FOR LINE=1888 TO 1348 STEP 18

268 RESTORF LINE:FOR I=1 TO 24:READ BY
TE:PUT #2,BYTE:NEXNT I:READ CHECK

278 NEHT LINE:PUT #Z,224:PUT #t2,2:PUT

#2,225:PUT #2,2:PUT #2,1:PUT 22,34

288 CLOSE #2:2 “4mlise disk OK.":END
79@ 7 "pisk I/0 error #";PEEK(195)

300 END :REM ¥ M/L PROGRAM DaTo

ie@e pavta 32,255,255,216,169,1,141,231
2,169,34,141,232,2,169,11,133,82,169,
15)133.85,169,8, 2846

1818 patTa 133,86,169,3,133,84,169,89,1

66,33,32,254,32,32,79,33,165,136,133,2

83,165,137,133,264,5643

1828 DATA 168,1,177,283,48,59,230,212,
208,7,238,213,2008,177,2083,133,208,208,
1771263, 1%3,269,230,205, 9664

1830 paTh 288,2,238,206,208,177,203,20
8,13,238,2081,2088,2,230,202,2080,177,283
,281,155,288,243,164,269, 13944

1848 DATA 196,208,288,222,24,165,208,1
@1,203,133,203,144,195,238,2084,288,191
,169,183,168,33,32,254,32,17770

i858 paTh 32,24,33,169,117,168,33,32,2
54,32,165,285,133,212,165,286,133,213,
32.24,33,169,131,160,20637

1068 DaTA 33I,32,254,32,165,201,133,212
165,202,133,213,32,24,33,169, 145,168,
%3,32,254,32,216,56,23598

1676 DaTh 165,146,229,136,233,3,133,21
7,165,141,229,137,133,213,32,24,33,32,
79,33,165,134,133,283,26735

1880 pava 165,135,133,204,165,283,197,
136,208,9,165,204,197,137,208,3,76,99,
37,160,0,177,283,240,308191

1690 DATA 94,48,96,230,2086,41,1,248,11
3,32,68,218,216,56,160,4,177,283,233,1

Ji{33021%,286,177,33358

11808 paTA 203,233,8,133,213,56,288,177
,203,233,1,133,261,280,177,283,233,0,1

33,262,165,201,208,4,37862

1118 DATA 165,2082,248,26,32,178,217,32
,182,221,32,68,218,165,281,133,212,165
1282,13%,213,32,178,217,48718

ii?2e8 paTA 32.219,218,32,2108,217,216,24
,165,212,181,288,133,208,165,213,101,2

89,133,2069,76,82,32,236,44355

1138 DATA 285,288,23,2360,2087,41,1,248,

17,216,24,168,6,177,203,1081,218,133,21

9,208,177,2083,1081,211,47859

1146 DATA 133,211,216,24,165,263,185,8
,133,283,165,2084,185,0,133,204,76,196,

31,169,159,168,33,32,58927

1150 DATA 254,32,32,68,218,165,205,133
 712,37,24,33.169,173,168,%3,32,254,32
'165.206,1%3,212,%2,5%936

1168 DaTh 24,33,169,187,1608,33,32,254,
37,165,288,133,217,165,2089,133,213,32,
170,217,32,182,221,32,57184

1176 paTh 68,218,169,6,133,212,32,178
217,32,219,218,3%,27,3%,16%,201,160,3%
,32,254,32,165,287,68223

1186 paTa 133,212,32,24,33,169,215,168

33,32,254,32,165,210,133,212,165,211
e O L R
% 33,32,254,32,56,165
132,229,138,133,212,165,133,225,131,13
3,213,32,24,33,169,243, 66554
1288 DATA 168,33,32,254,32,56,173,229,
2,229,144 ,133,212,173,238,2,229,145,13
3,213.32,24,33,169,69626
1210 DaTA 2,133,82,76,77,168,162,8,157
,68,3,152,157,69,3,169,11,157,66, 3,169
114,157,72,71745
1728 pATA 3,138,157,73,3,76,86,228,32,
170,217,32,238,216,168,255,200,177,243
,16,251,41,127,145, 75821
12306 paTa 243,208,169,155,145,243,152,
162,0,157,72,3,138,157,73,3,165,243,15
7,68,3,165,244,157,78295
1248 DATA 69,3,169,9,157,66,3,32,86,22
8,32,68,218,216,96,162,28,169,8,149,20
1,28%2,16,251,88925
1258 DATA 96,189,85,115,101,32,86,49,4
6,48,32,32,32,29,155,166,168,160,168,1
60,163,160, 284,233 ,83532
1268 DATA 238,229,243,168,32,160,160,1
68,168,163,168,211,244,237,238,244,243
,168,32,1608,163,160,218,197,87896
1270 paTa 285, 1608,227,232,225,242,243,
168,32,160,2088,242,235,231,242,225,237
,1660,2108,1%3,285,1608,32,160, 92526
1788 DATA 168,168,168,168,168,163,168,
714,225,242,243,168,32,160, 166,160,168
,163,160,193,242,242,225,249,96879
1796 'DaTaA 243,168,32,160,168,160,193,2
47,242,225,249,166,218,193,285,1608,32,
168,160,168,163,168,211,244,1081163
1380 pATA 242,233,238,231,243,168,32,1
60,168,211,244,242,233,238,231,166,2180
,193,205,168,32,160,214,225,105826
1310 DATA 242,238,225,237,229,168,218,
193,285,168,32, 168,160,168, 168, 198,242
,225,229,168,218,19%,205,160, 118417
1320 DATA 32.165,12,141,1,31,165,13,14
1,2,31,169,0,133,12,169,31,133,13,169,
1,141,231,2,112355
1330 DATA 169,34,141,232,2,169,47,168,
34,32,254,32,162,8,142,68,2,232,134,9,
76.0,168,125,114771
1346 DaTA 29,189,85,115,101,32,49,46,4
2é§%679,75,155,0,a,0,e,9,9,0,0,0,9,0,1

CHECKSUM DATA
(See p. 58)

188 DATA 218,776,141,491,523,233,448,7
7,66,881,783,489,818,34,671,6643

258 paATH 73,753,788,63,988,216,846,214
,526,920,800,417,238,672,584,7338

1896 DATA 983,342,688,773,645,457,238,
697,394,462 ,543,412,446,376,5093,7349
1246 pATA 923,398,317,272,162,83,52,33
3,739,635,276,4184

Listing 2.
Demo program.

18 REM miise U1.8 Dewmo Program
28 DIM 0Ci8),BC10,18) ,55(14)
I8 H-@:¥Y=1:Z=Y¥:PI=3.14159

48 PRINT "THIS IS & TEST"

58 ? 55:7 :7

68 END

PAGE 115
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Assembly Listing. 9938 LDY #t DTITLE
8948 JSR PRINT : "mlise Ui.8"
9108 ; ============—c=coo=c 4958 ; T
3{%3 : wise V1.0 gggg ! JSR UCLEAR ; init wvars
; b Brian Moriart 2 & . .
0138 | ANALOG Computing mi4 9300y (InstAAaTl slang ipointer
aid e e e e s H
aiso | 1998 © Lha guTes
8160 ; 5
b e 1920 LDA STMTABH1
8188 UNTP = 582 1838 5TA PNTR+1
8198 UNTD = 384 1648 ; :
8208 YUTP - 3586 iggg ; Check for last lineno (586883
8218 STMTAB = 588 ;
8220 STARP = 58C 1878 NEWLINE
8238 MEMTOP = 590 1888 LDY 1
8248 COLD = 5a088 i@98 LDA (PNTR2,Y
8258 WARM - Sa84D iigg BMI LNPRINT ; exit if done
8268 H
8278 ; 05 equates ii%g ; Increment line count
8280 ; ;
8298 BOOT? = 589 1148 LINEINC
83080 DOSINI = Soc 1158 INC FR@
8318 LMARGN = 552 1160 BNE GETOFFS
83280 ROMCRS = 554 1178 INC FRO+1
8338 COLCRS = 555 1188 ; ;
8348 COLDST = 508244 1198 : Fetch line & stmnt offsets
8358 RUNAD = 582E6 1280 :
8368 HIMEM = 582ES 1218 GETOFFS
83780 MEMLO = 582E7 1228 INY
8388 ICCOM = 58342 1238 LDa (PNTR),Y
8398 ICBADR = 58344 1248 5TA LNOFF
84688 ICBLEN = 508348 1258 INY
8418 ICAUX1 = 5834a 1268 NEWSTOFF
8420 ICALUX2 = 5034B 1278 LDA (PNTR),Y
8430 CIOVU = SE456 1288 574 STOFF
8448 ; 1238 ;
g:gg ! Floating point equates iggg ; Increment statement count
: ;
8470 FRB =  5D4 1320 INC STATS
8488 INBUFF = 5F3 1330 BNE FINDREMS
8498 FASC = SDBEG 13490 INC STAT5+1
8588 IFP = 5D9%a4 1358 ; s
8518 FPI = 5D902 1360 ; Is this 3 REM statement?
8520 ZFRB = 5Da4d 1370 ;
8538 FMIUL = S5DADB 1388 FINDREMS
8548 FMOVE = 5DDB6 1338 INY
8550 ; 1400 LDA (PNTR),Y ; aet token
gggg : Internal program equates i:;g BNE ENDPNTR? : @=REM
I 4 ¥
8588 ORIGIN = 51iFP0 1438 ; Count B8 of Chars in REM stmnt
8598 REM5 = 5C9 : #t REM chars 1440 ;
8600 PNTR = 5CB } Z-page pointer 1458 RCOUNT
8618 STATS = 5CD : # statements 1460 INC REMS
8628 LNOFF = 5D# : line offset 14749 BNE SKIP
8638 STOFF = 5D1 ; stant offset 1488 INC REMS+1
8648 TEMP = REMS ; scratch pad 1498 SKIP
8650 SUARS = STATS ; # simple vars 1588 INY
8668 ARRYS = SCE ; 8 arrays 1518 LDA (PNTR3.Y
8678 STRGS = SCF : #t strings 1528 CMP 21598 ; EOL?
86808 ADINMS = LNOFF ; array RaM use 1538 BNE RCOUNT
8698 SDIMS = 5D2 : string RAM use 1548 ;
8780 ; 1558 : Any more stmts on this line?
azie *= ORIGIN 1560 ;
8720 ; 1578 ENDPNTR?
8738 STARY 1580 LDY STOFF
8740 JSR SFFFF : handle DOS 1598 CPY LNOFF
8758 CLD i for safety 1688 BNE NEMWSTOFF
8768 LDA 8t {NEWMEMLOD 1618 ;
8770 STH MEMLO 1628 : Add LNOFF to PNTR
8780 LDA # >NEWMMEMLOD 1638 ;
8796 5TH MEMLO+1 1648 cLC
asoes ; 1658 LD LNOFF
asio LD 11 1660 ADC PNTR
as82e 5TA LMARGN ; change margin i678 5TA PNTR
8838 ; 1680 BCC NEMLINE
8840 ; Position/print title 1638 INC PNTR+1
8858 17068 BNE NEMLINE
8860 LDA #15 1718 ;
8870 5TA COLCRS 1728 ; Print ## lines & statements
8880 LDA 18 1738 ;
8898 5TA COLCRS+1 ; X=15 1746 LNPRINT
8988 LDa #3 1750 Lba #t {L1
8918 5TA ROMCRS : ¥Y=3 1768 LDY # L1
4928 LDpn 1t {TITLE 1778 JSR PRINT ; " Lines"
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i;gg _ JSR NUMPRINT ; in FRe ggig : F:tch plngé subtract 1,
1888 = Lpa # (L2 Jesa | alde o
1810 LDY 8 L2 2660 SEC
1828 JSR PRINT  ; "t Stwnts" 2678 INY
st 162 n si88 he v an
1858 LDA STATS+1 2768 5Ta TEMP
1860 STA FRO+1 2718 INY
iggg _ JSR NUNPRINT §;§g %gg &gurn),v : Msb
iggg § Print ## REM characters g;;g 5Th TEMP+1
: 3
1918 Lba 1 L3 2768 : If DIM2=@, this is a
1928 LDY # >L3 2778 : one-dimensional arra
1938 JSR PRINT ; "#t REM chars" 2780 ; : : :
1948 LDA REMS 2796 LDA TEMP
te a8 DR ML s mst ke 20
1978 STa FROEL 2820 BEQ ADDA : must be 1-D
iggg JSR NUMPRINT 2830
; 2840 ; Multiply DIML by DIMZ
2808 5 Calculate & print size of 2850 E to degeguine thg number of
%g%g f token table %ggg : cells in this 2-0 array
2838 Lpa # {L4 2886 MULTIPLY
2848 LDY £ dL4 2890 JSR IFP : DIML to FP
gggg geg PRINT : “Program RaM %ggg jgs EpggE : into FR1
2876 SEC 2328 LDA TEMP : put DIM2
2880 LDA STARP 2938 STA FRA : into FRO
2698 SBC STMTAB 2940 LDA TEMP+1
2186 SBC #3 : line 58000 2358 ST FRO+1
Z1180 5TA FRO 2960 JSR IFP : DIMZ to FP
2126 LDA STARP+1 Z978 JSR FMUL : DIMZ % DIML
%iig ggg 3;urns+1 g;gg JSR FPI : into integer
a+1 :
z2isa JSR NUMPRINT gggg H ﬁdab‘the l'f‘E‘Slllt to the total
2168 ; + hu er o array cells
7178 : Count # of variables 3020 ;
2186 ; 3838 ADDA
2198 JSR UCLEAR 3048 CLD
2208 LDA UUTP 3858 cLC
2218 5TA PNTR 30860 LDA FRO
2228 LDA UUTP+1 3878 apC ADIMS
2238 5TA PNTR+1 3888 STa ADIMS
2240 ; 3898 LDA FRO+1
g%gg ; End of value table? gigg ggg 22%:5*1
: 541
22706 TABEND? 3128 JMP ADDS : whew!
2286 LDA PNTR 130 ;
§§3g g:: 3;:52? gigg : Handle a simple variable
2318 LDA PNTR+1 X168 SuPLUS
%gga cuP STHTAB+1 ;igg g:g SKSRS ! simple enough
8 BNE UARCNT apD s
2348 JMP UPRINT : none left 3196 ;
2378 LDY f10 3728 SPLUS
2380 LDa (PNTRI,Y ; get u-type 3230 INC STRGS
2398 BEQ SUPLUS : @ = simple var 3240 AND #5681 ; DIMed yet?
%tgg BMI SPLUS : $8n = string g%gg gfg apb8 ; guess not
24278  Handle a numeric array 3270 cLC
2438 ; 3286 LDY #6
7440 INC GRRYS 3298 LDA (PNTR),Y
2450 AND #1561 : is it DIMed? 3380 apc SDIMS
2460 BEQ ADDS : not yet 3318 5TA SDIMS
z470 JSR ZFRO 33728 INY
7480 ; 3338 LDA (PNTR),Y
2490 ; Fetch DIMi, subtract 1, 3348 ADC SDIMS+1
gggg : store in FRO g%gg 5Th SDIMSHL
2520 ¢ cLp gggg : Point to next variable
2540 LDY %4 3398 ADDS
2558 LDa (PNTR).Y ; 1sb 3400 CLD
2560 SBC #1 3416 CLC
2578 5TA FRO 3428 LDA PNTR
2586 INY 3430 ApC 18
2598 LDAa (PNTR),Y ; msb 34480 sTA PNTR
2608 SBC #0 3450 LDA PNTR+1
7618 5TA FRO+1 3460 ADC 18

PNTR+1

N
-4
N
-}
-
d
&
=~
-}
o
-
-3
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3480 JMP TABEND? 4330 5T FRO#1

3498 ; 43480 JSR NUMPRINT

3588 ; Print number of variables 4358

3518 ; 4368 ; Po 3 BASIC warwmstart

3520 UPRINT 4370 :

3530 Lba #8 {LS 4380 LDa B2 g
3548 LDY 1 JLS 4398 S5ThHA LMARGN ; Reset margin
3556 JSR PRINT 1 "t Yars" 44608 JMP WOARM

35608 JSR ZFR@ 4418

3570 Lb&d SVARS 4420 : * Text Print Subroutine *
3580 5Th FRB 4438 ;

35986 JSR NUMPRINT 4448 ;: ENTRY:

3680 ; 44580 ; addr of text in a4/Y (1sb/msb)
3618 ; Print number of arrays 4468 :

3620 ; 4470 PRINT

3630 LDA 1t {L6 4480 LDX 18 : IOCB #O (E:)
3640 LDY 8t »L6 4490 5Th ICBADPR,.K : 1sb

3650 JSR PRINT ;"R Arrays" 4508 T¥d

36606 LDa ARRYS 4516 5Th ICBADR+1,H ; msb

3670 5TH FRO 4528 LDA #8588 ; put char
I6880 JSR NUMPRINT 4530 5T ICCOM,H

3690 ; 4540 LDA 814 31 fixed length
3788 ; Print amount of array RAM 4558 574 ICBLEN,X

3718 : 4560 THA

3728 Lon 8t (L7 4570 5T ICBLEN+1,H

X730 LDY 8t >0L7 4588 JMP CIOU ;7 self-return
3748 JS5R PRINT 3 "Array RaM 4596 :

3750 LDA ADIMS 4688 : ¥ Number Print Subroutine
I760 5Th FRO 4618

3778 LD ADIMSH1 4628 : ENTRY:

I780 5Th FRO+1 4638 ; 16-bit integer in FRO

3796 JSR IFP 4640

Etii:]:] J5R FMOVE 4650 NUMPRINT

3gie JSR ZFR@8 4660 JSR IFP : to FP

3820 LD 16 4670 PRINTFP

Ig3n 5T FRO 4680 JSR FascC : to ATASCIIX
I840 JSR IFP 4690 LDY H5FF ;1 find 1ast char
3850 JSR FMUL : GDIMS % 6 4788 LoOP

X860 J5R PRINTFP 4718 INY

3878 ; 4728 LDA (INBUFF),Y

3888 ; Print number of strings 4738 BPL LOOP

3898 : 47408 AND BS7F ;3 mask bit 7
3980 iLba # {L8 47580 5T C(INBUFF),Y

39106 LDY #t >L8 4760 INY

3928 JSR PRINT ;' S5trings™ 4778 LDA 18598

3938 LD&h STRGS 4780 5TA (INBUFF),Y ; install EOL
3948 STa FRO 4798 YR : get length
3950 JSR NUMPRINT 4800 LDX #0 ; I0CB 186 (E:)
3960 ; 4810 574 ICBLEN,X

3978 ; Print string RAM usage 4828 THA

3988 4838 5T ICBLEN+1,H

2990 Lba 1 {L9 4840 LD INBUFF ; addr of num
4088 LDY 8 »L9 4850 5TA ICBADR,X

4816 JSR PRINT P "S5tring RAM 4860 LDA INBUFF+1

4820 LDA SDIMS 4878 5T ICBADR+1,H

48306 5TH6 FRO 4880 LDa #1589 ; put record
48408 LDA SDIMS+1 4890 5T ICCOM, X

4858 5Tad FRO+1 45808 JSR CIDU ! print number
4860 JSR NUMPRINT 4918 JSR ZFRO

4878 ; 4928 CLD

4880 ; calculates/print UNT RaAM usage 4330 RTS

4898 ; 4940 ;

4188 LDa 1t {L1i9 4358 ; ¥ Clear Variables (S5C9-5E5) »
4126 sk PeaEL® 4378 GCLEAR

PRINT : "Warname RAM"

: e

4140 LDA UNTD

4150 SBC UNTP 5888 EMPTY

4168 5TaA FRB 5810 STA TEMP,X

41786 LD UNTD+1 5620 DEK

4188 5BC UNTP+1 5838 BPL EMPTY

4190 57Td4 FRO+1 5648 RTS

47200 JSR NUMPRINT 5658 ;

4218 : gggg ; Message texts

4228 ; Calculate/print free RaM H

4230 ; i 5688 TITLE

4248 LD 8 {111t 5890 BYTE "milse VUi1.0 4,598
4258 LDY 28 >L11 5160

4268 JSR PRINT ; “Free RaM" 5118 -BYTE "EEEAETYYTE -
4270 SEC 5120 L2

4280 LD HIMEM 5138 .BYTE " # Stmnts MR
4298 SBC MEMTOP 5148 L3

4300 5T FRB 5150 LBYTE "RMCISTETEIEEE
4318 LDA HIMEME1 5168 L4

4328 SBC MEMTOP+1 5178 BYTE "Wl
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gigg = BYTE * B Uars B gg“’ :
% L # Uars | 58 ; Mo
2788 L6 toee ,; W Set MEMLO above milse
5218 BYTE "E-W-TFETEE 5578 LDA 18 {NEWMMENLO
5228 L7 5580 5T6 MEMLO
5236 .BYTE °® array RaM IR 55980 LDA # }NEWMEMLO
5746 L8 , 5680 5THh MEMLO+1
gggg i NAafd & Strings WA 5618 ;
5628 : Announ
gggg ¥ .BYTE "EEEISTTEILE - 5630 : Hees T el
5640 LDA
57298 NAA{3L Uarname RaM IR 5658 LDY g §t82353
5388 Li1 5660 JSR PRINT
gg%g BYTE "I EITE 56768 ;
: 5688 ; Set up for j i
5338 ; End of mise routime 5698 ; % atoni e i
5348 5788 LDX #8
5358 NEWMEMLO 5718 STH COLDST
5368 - ; 5728 INX
5378 : The following code is used 5738 5TH BOOT?
5388 ; only during power-—up 5740 JMP COLD
5398 : It will be erased when BASIC 5750 ;
54008 : initializes itself S768 ; Load OK message
5418 ; 5778 ;
2438 574 STaRTH1 2756 “0APER
5798 .BYTE "Kimls ¢ "
5440 LDA DOSINI+1 5800 ; st o
5450 5TA START+2Z 5818 ; Set autorun vector
5460 ; ’ 5828 ;
5470 : Replace DOSINI with the 5838 #¥= RUNAD
g:gg ; addr of the wlse code 5848 .BYTE §NEMMENLO
: 5858 .BYTE >NEWMEMLO
5500 LDa #t {START 5860 .END
5518 5TA DOSINI
5528 LDA # >START
5538 5TA DOSINI+1 ®

SOME PEOPLE RETIRE
WITH MORE THAN JUST
A GOLD WATCH.

Y e

You work hard all your life and what
do you get?

Well, depending on where you work,
you could get cancer. Asbestos has been
proven to cause cancer. Certain toxic chem-
icals like formaldehyde and freon are
being investigated. If you've worked with
radioactive particles or even worked near
them, your risk is greater.

And even if you've worked nowhere
hazardous, it wouldn’t hurt to get a check-
up. Because the incidence of cancer after
the age of 45 to 50 increases rapidly.

Over the next several years the Ameri-
can Cancer Society will be conducting
more research into certain lifestyles and
exposures which could increase cancer
mortality.

So know the risks.

Don’t smoke.

Watch what you eat and drink.

Look for the warning signs of cancer.
And retire not only with a gold ticker.
But a healthy one, also.

4 How you live may save your life.
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Please Note: These Iltems may be purchased individually or may be received Free by
redeeming Computability Dividend Coupons!!
*COUPON PROGRAM

The purchase of each program (with the exception of Super Specials and Atari Brand Merchandise will earn you 1
COMPUTABILITY DIVIDEND COUPON. Save 10 coupons redeemable for a $24.00 credit towards the purchase of ANY
Software. Less may be redeemed for premium items indicated above. You pay only $2.50 shipping & handling charge.

\ SEE OUR AD ON PAGE 29 FOR MANY OF OUR SOFTWARE AND HARDWARE ITEMS, OR CALL FOR FREE CATALOG.

uMaslercard,’VISA 800_558_0003 E 41 Z\-Ng(g,:i;,zé’BL07 \"
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' Compute's Atari Basic Sourcebook . « « .« . . 12.95 or 5 coupons* i s R e S e 12.95 or 4 coupons %j

‘ Compute's Machine Language for Beginners . . 12.95 or 5 coupons Slik Stick . . . . . 995 or 3 coupons ;

gﬁ Compute's First Book of Atari . . . . « .+« 12950r 5 coupons T o e G e sl o 24.95 or 10 coupons i

‘A Compute’s Second Book of Atari . . . . 12950r 5 coupons Tac )| Joystick B orsiainct 7005 v s s b v 14.95 or 5 coupons “?

g‘ﬁ Compute's First Book of Atari Graphics . « + « « 12.95 or 5 coupons L T R e T S 15.95 or 5 coupons ﬁ’(‘

gﬁ Compute's Inside Atari DS « « o o 0w v v v s 19.95 or 6 coupons Kraft Switch HItter « v v o o v v o v v o u 19.95 or 7 coupons .{’

! R Compute's Mapping the Atari « + + . . . . . 14.95 or 6 coupons ExfensionCabless i =i s s s i < 495 or 2 coupons A

ﬁ Inside Atari Basic « « v v o o v v v e v v a 12.95 or 6 coupons T T it g SES A 6.95 or 2 coupons 2

] DeReAarie o« « oo v v oo enennnnn 17.95 or 6 coupons s

ﬁrﬁ Kids &the Atari o o oo v v e v vea v vs 17.95 or 6 coupons ACCESSORIES Q‘Pg

i The Atari Assembler « o o o o o o 0o v o v 12.95 or 5 coupons

ﬁ Mo Cots and RECreat e e b, & o e 14.95 or 5 couSons Elephant Disks-Box of 10« v v v v v uu s 20.00 or 8 coupons ey

. Atari Pilot for: Béginie 14.95 or 5 Elephant Disks-Boxof3 .. ........ 7.95 or 3 coupons A
ari Pilot for Beginners « « o v v oo v v u 5 or 5 coupons F

: et C S o e A L o 9951073 alipaiie Flip " Rfe:DiSkiHolHBrA¥ ot o rose ok eXs <o 20.95 or 6 coupons g

5“5 Basic Exercises for the Atari « « v o o v o o 12.95 or 5 coupons H'P n' File-Cartridge Holder .« . ...... 20.95 or 6 coupons g

> Easy Guide to the Atari 400/800 . . . . . . . 12.95 or 5 coupons Dust Cover 400/800 . .+ « . o v v ot 7.95 or 3 coupons

{{‘ Programming N 6502 « « v v o v v b e u s 14.95 or § coupons igtl‘(yv‘:ieta L-500 ledeoTTape """" 8.950r3 coupnn?

ig Your First Atari Program + « « v v v v o v v u s 9.95 or 3 coupons 5 1-120 V|‘ 8011208 Rey s weliel e e ¢ 9.95 or 3 coupons

9 Visicalc BOOK-AtAri s o ‘o o o 0 sum wie oiwrs 14.95 or 5 coupons $24.00 Merchandise credit . . ......... 10 coupons

Vi Your Atari Computer e « v o o o o o0 s o o 16.95 or 6 coupons

glﬁ

1,
iOrder Toll Free No Surcharge for credit cards
0RDER| NG IN FORMAT'ON To order by mail, send money order, certified check, or

COMPUTABILITY personal check (allow 14 days to clear) to COMPUTABILITY. Include $2.00 shipping on all software  ORDER HOURS
: PO Box 17882  orders. Include 3% shipping on all hardware orders, minimum $2.50. Mastercard and Visa please ion-Fri 12-9 PM (CST)
Milwaukee, W 53217include card number and expiration date. Wl residents please add 5% sales tax. Canadian, APO & Sat 12-9 PM (CST)

|

FPO software orders include 5% shipping minimum $5.00. All other foreign software, please add



In Every Sector, this is the Source for all your ATARI needs !

SOFTWARL ; RﬁM AUTHORIZED SERVICE

HARDWAR COMPUTER CENTER

FEDUCATIONAL & BOSINESS CONSUL TATION 24 HOGIR BALLE TIN BOARD

Word Processing Package for your ATARI $649 I

Gemini 10X Printer ATARI 1020 Color Printer Plotter $249

850 Interface
Printer Driver
Cable Austin Franklin 48K Board for
ATARI WRITER 400/800
$89 ($15 Installation)

ATARI 1050 Disk Drives

Call for Information Pole Position : $39.95
QIX : $34.95
Galaxian : $34.95
Caverns of Mars : 34.95

ELECTRONIC ARTS 15% OFF Dig-Dug : $34.95

Hard Hat Mack  LIST PRICE O Paint : $31.95

Worms? ATARI WRITER : $79.95

M.U.L.E.

Pinball Construction Set

Archon

Murder on the Zinderneuf

Word Flyer

D-Bug

Seven Cities of Gold Prices effective to December 31, 1983.

Axis Assassin
ATARI is TM of ATARI, Inc.

Call our 24 Hour MODEM

Computer Center

427 Great Road, Acton, MA 01720 (617) 263-0418

Plus over 400 other titles at
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See your dealer . . .

or write or call for more information. For direct orders please add $1.50 for

shipping and specify UPS or first class mail delivery. American Express, Diner's
Club, MasterCard, and Visa accepted.

Order Line: 800/637-4983

suoLOGI

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




WELCOME TO APSHAI.
YOU’RE JUST IN TIME FOR LUNCH.

Boy, have you taken Is it treasure you're after? Or glory? You'll
awrong turn. One moment  live longer if you're greedy, but slaying mon-
you're gathering treasure sters racks up a higher score.
and the next you're being The Apshai series is the standard by
eyed like a side of beef. which all other adventure games are judged.

You're in the Gateway  And novices will not survive.
to Apshai.’ The new cart- They’ll be eaten.

ridge version of the Computer Game of the Year* One player; Temple of Apshai, disk/cassette;
Temple of Apshai Gateway to Apshai, cartridge, joystick control.
Gateway has eight levels. And over 400 dark,
nasty chambers to explore. And because it’s joy- é;g Epm
stick controlled, you’ll have to move faster than ever. ) campuTER soFTWARE
But first you'll have to consider your strategy.  STRATEGY GAMES FOR THE ACTION-GAME PLAYER.

*Game Manufacturers Association, 1981
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Thls Chrlstmas
Atari and Commodore owners
will go out of their minds.

It’1l take about 30 seconds. And they’ll want to play. And then your family
Because once you boot a Datamost game will want to play. And then total strangers off
on your Atari home computer, or your the street will want to play and...
Commodore 64, you’ll come face to screen Mind-blowing arcade-quality action like
with the most mind-blasting games ever. this makes it one mad world, pal.
And what better time to go out of your We'll Torment You Right From
mind than Christmas? The Start.
Our Music Will Have You Hearing Things. No time to settle down and get comfy.
Going out of your mind never sounded so The tension begins building the moment
good. you boot the game.
Because now our games have music. You Terrific screen titles tease you with the
heard right. Music. Original Music. Through- game’s objective, scenario, characters.
out. And scored just for our newest And while you wait, hand twitch-

releases. You'll go nuts over it.

Our Graphics Will Have You Seeing
Things.

ing over the Joystick, you'll find
out what planet you're on.
What the fuss is all about.

You and everybody else. be Why you're involved. And perhaps
Because our games are so great- TuE o1 OF pETA of singular importance to you

how great are they? -they’re so great ‘y,%-;epmg,;";l}'g%ﬁf personally, how to keep from being

you'll want to play them again and masier. (No one has!) obliterated. So get ready to get the

again and again. And then most out of your mind.
your friends will go . DA-I- AMOS-F‘ By getting the most
bonkers over them. « out of 3

The most out of our minds. o

Datamost, Inc., 8943 Fullbright Ave., Chatsworth, CA 91311, (213) 709-1202
Atari is a trademark of Atari Computer. *Commodore 64 is a trademark of Commodore Business Machines, Inc. TM Registered Trademark of Datamost.
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ROUNDABOUT.™

COSMIC TUNNELS.™ MONSTER SMASH.™ NIGHTRAIDERS.™ COHEN 'STOWERS.™ 1™ Screens
Four games in one. Deathly strategy. Mash Strafe a city under Sharpens your shoot You're the mailboyina  scream with color,
Four times the the monsters! Let the siege with 3D angled ‘em up skills. 24 big city skyscraper. action and sound!
challenge! Incredible visitors live. selective firing! different game screens. Work your way to the Design your own

graphics. Habit-forming! top. screens, L0o.



SWORD POINT, by William A. Austin, is a very
unique and exciting adventure. You will assume
the role of a young man seeking to climb to the
pinnacle of success in the mythical monarchy
of Simafranconia, a nation not unlike feudal
17th Century Europe. It is a country of totally
masculine values, where style supersedes
substance, and social level is not the best
thing, it is the only thing worth acquir-

ing. Dueling, gambling, wenching and

high living are among a few of the

things that you will do to gain the *
King’s attention. So tankards up ko
...atoasttobravery...withalittle ;

luck and by dancing to the dar-

edevil’s tune on the Swords

Point ... you may just win!

Requires 48K RAM and one

disk drive.

$31.95

* . BRINGING COMPUTERS DOWN TO EARTH.

F] 4 L

»
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KARMIC CAVERNS, by Len Dorfman, is a 100%
machine language arcade-style game that will
entertain you hour after hour! You must find
your way through the maze-like caverns avoid-
ing the deadly plasmatic guards (not to men-
tion the electrified walls) and acquire as many
energy pods as you can. You must climb
ever upwards striving to acquire enough
energy points to reach the next level be-
fore time runs out for you. KARMIC
CAVERNS utilizes the full sound and
graphics capabilities of the Atari
é computer! Fun for all ages. Re-
quires 48K RAM and one disk

drive. 4

$34.95

. " WARNING!! This adventure may be addictive. WAMPYR'S TOMB, by

James Glines, will take you on a journey from the village of Amberpool i 4

i through a ‘mid-evil’ countryside filled with magical spells, demons and b
} dragons. Can you stay alive? To prevail in WAMPYR’S TOMB you must do more! h

You must equip yourself to do battle with the LICH and win. (Of course there is the

~ option ot dying!) We will supply you with a little money and the opportunity to go :
{ where you've never been; the courage and the desire to conquer the unknown must come

from within. WAMPYR’S TOMB will not only challenge your bravery, your intelligence and

your cunning, but will take you beyond your imagination into a realm of new
where only legends survive. Requires 48K RAM and one disk drive.

If you have written a program that is
technically sophisticated and also
“user-friendly,” PMI would be
interested in publishing your work.
For information on how to submit
your material write to:

PMI, P.O. Box 2895, Winter Park, FL
32790-2895, Or phone
(305) 644-3822.

b NAME (print)
b Address
\ City

JIRIES INVITED

a All PMI programs are available at the best software stores ¢
i throughout the world, or order direct from PMI:

and exciting forces

$29.95
L G e i U

-, plus $3.00 postage & handling (Florida residents add 5% sales tax)
[J CHECK (allow 3 weeks for personal checks to clear)

[J C.O.D. (add an additional $2.00 for C.O.D. orders)

[J MONEY ORDER
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by Tom Hudson

Last issue, you were introduced to the concept of
various numbering systems, including base 2, base
10 and base 16. We also covered the basics of
assembly language and the registers of the 6502
microprocessor.

In this issue, we’ll talk about the ways the 6502
can address memory and begin looking at the 6502
instruction set.

Address unknown?

In order to perform useful work for us, the 6502
microprocessor chip must be able to get numbers
from memory, manipulate them, and place the
results back in memory. Each memory location has
its own number, or ADDRESS. The 6502 can
reference up to 65536 bytes of memory ($0000-
$FFFF).

If you've used the BASIC PEEK and POKE
functions, you’ve used the 6502’s addressing ability
already. Consider, for example, the BASIC
command:

POKE 559,0

This command places a zero in address 559
($22F), which turns off the computer’s screen dis-
play.

Luckily for us programmers, the designers of the
6502 gave us quite a bit of flexibility in how we
reference memory locations. These ways are listed
below.

Immediate addressing allows us to place one
number we are working with (or OPERAND) right
after the operation code. The operand must be pre-
ceded with the “#” symbol. For example, the
assembly instruction:

LDA #23
places the number 23 in the accumulator. In this
example we specified the number in decimal. If we

BOOT
CAMP

wanted, we could have given the number in hexa-
decimal (base 16):

LDA #$17
Note that decimal numbers require no special
marking, but hex numbers are always preceded by a
“$’’ symbol.

Absolute addressing tells the computer we want
to get the operand from a certain address some-
where in memory. For example, let’s say we want to
turn off the screen as we did before in the above
BASIC example.. Instead of a POKE 559,0
command, we could use the following two assembly
instructions:

LDA #0
STA 559

The first instruction, as we learned above, will
load the accumulator with a zero. The second
instruction uses the absolute addressing mode to
store the contents of the accumulator into memory
address 559. What could be easier?

Implied addressing means that no addresses are
used in the instruction. The CLC (clear carry) and
RTS (return from subroutine) instructions are good
examples of implied addressing instructions.

Accumulator addressing is used for those in-
structions that use only the accumulator, such as
ASLA (arithmetic shift left).

Indexed addressing is a useful type of addressing
which makes table operations very simple. In this
mode, the X or Y register is used as an index. For
example, in the following instruction:

LDA TABLE, X

If the X register contains a 7, the accumulator will
be loaded with whatever is in the seventh byte after
TABLE. It’s a very simple concept, and works the
same with the Y register.
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Indirect addressing is only used with the JMP
(jump to location) instruction. In the following
example:

JMP ($3000)

The JMP will NOT go to address $3000, but it will
take the contents of $3000 and $3001 and jump to
the address indicated by their contents. If, for
example, $3000 contains $3F and $3001 contains
$50, the program will jump to $503F. This instruc-
tion is rarely used, but it can be irreplacable under
certain circumstances.

Pre-indexed indirect addressing uses the X
register and an operand byte to address a byte in the
first 256 bytes of memory. In the following example:

LDA ($AF,X)

If the X register contains $12, the computer adds
$AF and $12, giving a result of $C1. The computer
then takes the contents of $C1 and $C2 and loads the
accumulator from the address contained in these
bytes. For example, if location $C1 contains $50 and
location $C2 contains $3F, the accumulator will be
loaded from location $3F50.

Post-indexed indirect addressing uses the Y
register and an address in the first 256 bytes of
memory to point to another address. In the
following example:

LDA ($AF),Y

The computer takes the contents of bytes $ AF and
$BO and adds the Y register to this address for a final
address. If $AF contains $00 and $BO contains $40
the computer first points to $4000, then uses the Y
register as an offset. If the Y register contains $50,
the accumulator would be loaded from $4050. This
addressing mode is fairly often.

Relative addressing is used in all branch-on-
condition instructions in the 6502. Usually after a
comparison the programmer will branch on a
condition. This is the same as an IF/THEN state-
ment in BASIC. In the following example:

BNE START
The computer will calculate the number of bytes
between the branch instruction and the location
referenced by START at assembly time. During
execution, the image in memory may look like:
BNE $30

This indicates that START was 48 bytes from the
branch instruction. If the branch is executed, the
computer will skip 48 bytes and continue executing
at the part of the program labeled START. There is
only one drawback to this addressing mode: The
branch cannot be farther than -126 or +129 bytes.
Longer branches require the use of the JMP instruc-
tion.

Assembler syntax.

Every computer language has a set of rules known
as SYNTAX. These rules are established so that the
programmer will enter program code in a way that
the computer can understand. Assembly language

has a very simple syntax, shown in Figure 1.

LABEL OPCODE OPERAND COMMENTS
Figure 1.

If you have ever looked at assembly language
source listings in A.N.A.L.O.G., you have
probably noticed the neat columns of “‘gibberish.”
This is the way assembly language is structured.

Each column of information in the assembly
source listing is known as a FIELD. Each field is
separated by one or more spaces.

The first field, or LABEL field, is optional. If the
code you are writing will be referenced elsewhere in
the program, you should place an appropriate label
in the label field.

A label should give some idea of what the section
of code does. For example, LOOO1 tells nothing
about the code, whereas VBLANK tells us that the
code is part of the vertical blank cycle. Meaningful
labels should be included whenever possible.

Lables should start with a letter, but can contain
numbers within them.

Many assemblers use only the first 5 or 6 charac-
ters of a label, so the labels we use will be limited to 6
characters. This will enable the readers with assem-
blers other than the ATARI cartridge to use the
program listings with as little modification as
possible.

The second field in an assembler statement is the
OPERATION CODE. This is usually a three-
character standard 6502 instruction, such as LDA,
STA, or JMP.

Each assembler also has a set of DIRECTIVES, or
PSEUDO-OPER ATIONS. These operations are not
commands to the 6502, but are processed by the
assembler program at assembly time. The most
common directives are ‘.BYTE,” “.WORD,”
“EQU?” or “="and “ORG” or “*=." These will be
discussed in detail later.

The third field in an assembler statement is the
OPERAND. This field contains data or addresses
required by the operation code. Operands are not
needed by all operation codes.

Operands are wusually given in decimal or
hexadecimal. Decimal numbers require no special
prefix, but hex numbers must be preceded by the
“$” character.

Operands can also be labels defined elsewhere in
the program. For example, instead of:

JMP $4000
We could have used the EQUATE directive to
define a label called START and set it to the value of
$4000 as follows:
START = $4000
JMP START

By using labels in operands instead of absolute

numbers, programs are easier to change if the need
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arises. Imagine having to change 50 “JMP $4000”
instructions to “JMP $5000.” If we used “JMP
START ” instead, we’d only have to change the
“START = $4000” to START = $5000.” This
would automatically change the 50 JMP
instructions!

The last field in an assembler statement is the
COMMENT. Comments are optional, but
encouraged. Comments are like REMarks in BASIC
— they help document what the programmer is
doing. This is especially important in assembler
programs, which are somewhat difficult to decipher.

Comments are preceded by a semicolon (;).
Everything after the semicolon is ignored by the
assembler. Comments should be used as often as
possible, especially when a section of code is fairly
complex. This will not only help others who use the
program, but will help you if you need to make
changes to the program at a later date.

Where to put the program?

In BASIC, the programmer doesn’t really care
where the program is placed in memory. BASIC
handles all these messy details for the programmer,
who simply writes program code. This is one of the
benefits of a high-level language like BASIC.

As mentioned last issue, the assembly language
programmer must know at all times what locations a
program is using. Without total knowledge of a pro-
gram’s location, it is possible to overlap memory
used by the system and cause an irrecoverable “lock-

up.®

Let’s look at what memory locations are available
to us in the ATARI computer system. This discus-
sion will apply to users of the ATARI assembler-
editor cartridge only.

Plug your cartridge into the computer and turn on
the power. When the EDIT prompt appears. type
SIZE and press RETURN. The cartridge will show
three numbers, such as:

0700 0800 3CIF
The first number is the bottom of RAM, the second
is the end of the text editor buffer, and the third is the
highest available RAM address.

Since readers have different amounts of memory
and since cassette and disk systems use different
amounts of memory, each reader must decide where
to place the object program in memory. To do this,
subtract about $600 (1536 bytes) from the last
number above. In this case, the number is $3C1F-
$0600 = $361F. Round this down to the nearest 256
bytes and you have $3600. This will be the starting
address of your object program. Use this address in
the “*="’ directive of the program in this column.

There are also 256 bytes available for use at
$0600-$06FF, or PAGE 6. We will be using thisarea
later for subroutines called by BASIC. The term
“page’’ is used to refer to a 256-byte section of
memory. The page number comes from the first two

il
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digits of the hex address. $0200-$02FF is page 2,
$0800-08FF is page 8, etc.

The last memory available to us has special signi-
ficance. This memory lies on page 0, $0000-$00FF.
When the 6502 knows a byte is on page O, it only
needs the last two hex digits to address it. This allows
the 6502 to access the information faster, with a
smaller program, since only one byte is needed in the
operand instead of the usual two needed for an
address.

Since page O addresses can be accessed faster with
less program memory, it is obviously good to use
page O whenever possible. The problem is, the
system uses some page O for its own needs. The
entire first half page of 0 ($0000-$007F is always
used by the system. The second half ($0080-$00FF)
is available to assembly language programs if no car-
tridges are in use.

Unfortunately, the ATARI assembler editor car-
tridge only allows you to use locations $B0O-$CF.
These locations are probably sufficient for most test-
ing purposes.

When writing assembly language programs to be
called as subroutines by ATARI BASIC, only loca-

+-
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tions $CB-$D1 and $D4-$D5 can be used without
conflict with BASIC’s work areas. If an assembly
subroutine needs temporary work areas, locations
$D6-$F1 can be used. These areas will probably be
changed by BASIC after the assembly subroutine
ends, but they will work fine as temporary storage
locations.

A few instructions.

Now we’re ready to look at a few 6502 operation
codes and see how they work. We'll start with the
most frequently used instructions and work our way
up to the rarely used instructions.

Without a doubt, the most frequently used 6502
operation code is LDA, or LOAD ACCUMULA-
TOR. This instruction places a desired number in
the A register, or accumulator.

The accumulator is used in all addition and sub-
traction operations, as well as most other arithmetic
that can be performed on the 6502. You must move
numbers in and out of the accumulator constantly,
keeping track of the results. At times, you’ll feel like
a traffic cop trying to direct hundreds of cars through
an ordinary doorway. After just a few hours of
assembly programming, you’ll see how important
the accumulator is.

The LDA instruction has eight different formats,
each with its own addressing method:

LDA #n (IMMEDIATE)

LDA nn (ABSOLUTE)

LDA n (PAGE ZERO)

LDA (n,X) (PRE-INDEXED INDIRECT)
LDA (n), Y(POST-INDEXED INDIRECT)
LDA nX (ZERO PAGE INDEXED X)
LDA nn,X (INDEXED X)

LDA nn, Y (INDEXED Y)

Each of these instructions work differently in
order to load the accumulator. They find the ad-
dress from which they are to get the number and
place it in the accumulator, destroying whatever
was there before. Once the number is placed in
the accumulator, however, the instructions act
alike.

Let’s assume the number loaded into the accu-
mulator was $94, shown below in its binary form
(note the “%” sign preceding the binary number).

$94 = %10010100

All LDA instructions take special information
from the number loaded and set microprocessor
status flags accordingly. The two flags changed are
the SIGN flag and the ZERO flag.

The zero flag is set to 1 if the number loaded was
zero, and is set to O if the number was not zero. This
flag is mainly used for branching, which we will
cover later.

The sign flag is set to the value of the high-order
(or leftmost) bit of the number loaded. You should
remember that an 8-bit byte can contain numbers

from 0-255. This is true when we are considering the
numbers to be UNSIGNED. The 6502 uses a signed
numbering system that can be somewhat confusing.

Whenever a number’s high-order bit is a 1, the
number is considered to be negative. Using this
method, a byte can contain numbers from -128 to
127. How does this work? Let’s start with the
positive numbers.

Positive numbers in the 6502 signed number
scheme range from O (which is always considered
positive) to 127. The upper limit of 127 is set
because if the number goes to 128, the high-order bit
will be set to 1 and the number is negative.

Negative numbers range from -1 to -128 in the
6502 system. If we subtract 1 from zero in the 8-bit
btye format, the byte’s contents will “wrap around”
to the bit pattern 11111111, which is 255. 255
corresponds to -1 in this scheme. An easy way to
remember the relationship here is the following
calculation:

UNSIGNED NUMBER — 256 =
SIGNED NUMBER

Using this formula with the unsigned number
255, we can see that 255 - 256 =-1, which is correct.
We can easily find the signed counterpart to 128, or
128 - 256 = -128.

Now you can see exactly how the sign flag works.
This flag will be very important later when we
perform comparisons.

The next instruction, which is used almost as
much as the LDA instruction is STA, or STORE
ACCUMULATOR. This instruction does almost
the same thing as LDA, but in reverse.

The STA instruction has the following formats:

STAnn  (ABSOLUTE)

STA n (PAGE ZERO)

STA (n,X) (PRE-INDEXED X)

STA (n), Y (POST-INDEXED Y)

STA n X (PAGE ZERO INDEXED X)
STA nn,X (ABSOLUTE X)

STA nn,Y (ABSOLUTE Y)

You will notice that the STA instruction has the
same formats as the LDA instructor except for the
IMMEDIATE format. Think about it for a minute
and the reason should be obvious.

The STA instruction simply places whatever
number is in the accumulator into the address speci-
fied in the operand. The number in the accumulator
will be unaffected, and will still be available for your
use.

The STA instruction does not affect any status
flags.

A third instruction that is widely used is the JMP
instruction. This instruction is just like BASIC’s
GOTO statement. Whenever this instruction is
executed, the program will JUMP to the address
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specified and continue processing. The address
jumped to MUST contain executable program state-
ments, so take care.

The JMP instruction has two formats:

JMP nn  (ABSOLUTE)
JMP (nn) (INDIRECT)

As noted above in the discussion of the indirect
format, the indirect jump is rarely used, but can be
very helpful in special situations.

The absolute jump instruction is the most-used
form of the JMP operation code. The address
specified can either be a hex or decimal number or a
label that is defined elsewhere in the program.

The JMP instruction does not affect any status
flags.

Applying the instructions.
Now that we’ve described the LDA, STA and JMP
instructions, let’s apply them in a short program.
The program in Figure 2 is essentially a “‘do-
nothing.” It will simply move numbers around in
memory until we stop it. Type the program into your
computer, remembering to set your origin value (*=

in line 140) as described above.

#8108 ;¥¥ DD-NOTHING DEMO PROGRAM ¢
09120 EBV TOM HUDSODN

8139 ;
0148 ¥= $7777  :YOUR ORIGIN!
8158 ;
8168 START LDA BYTEL  ;COPY BYTEL..
8178 STA BYTEZ  :T0 BYTEZ
8180 Lpa #7 PUT A 7...
a19a 5TA BYTEZ  ;IN BYTEZ
aggg JMP PARTZ  :JUMP!
] H
8229 PARTL LDA BYTEZ  ;MOVE BYTVEZ...
8238 STA BYTE4 :T0 BYTE4
nzgg JMP PARTI  :AND JUMP
8258 ;
A268 PARTZ LDO RANDOM ;MOVE RANDOM. .
8278 5TA BYTEL  :TO0 BYTE1
gggg JMP PARTL  :OND JUNP!

¥
9380 PARTI LDA BYTE4  ;MOVE BYTE4...
8318 5TA BYTES  :T0 BYTES
8328 JMP START  :aND JUNP!
338 ;
8348 :DATA BYTES START HERE!
358 ;
8368 BYTEL .BVTE i :NUMBER 1
08378 BYTEZ .BYTE 2 :NUMBER 2
0388 BYTE3Z .BYTE 3 :NUMBER 3
0398 BYTE4 .BYTE 4 :NUMBER 4
8408 BYTES .BYTE 5 :NUMBER 5
8410 RANDOM = SD28A  ;RANDOM NUMBER
0420 ;
8430 .END

Figure 2.

When you have entered the program and set the
origin at Line 140, type ASM and press RETURN.
The program will be assembled into memory and is
ready to execute.

Before executing the program, let’s look at Figure
2. The first thing you’ll notice in the listing is the
presence of COMMENTS. I can’t overemphasize the
importance of comments in an assembly language

program. They’re simply a MUST whenever you're
writing programs, even for yourself. You’ll notice
that some comment lines are simply semicolons with
no comment. These are used as separators to break
up sections of code. For example, each label group
(i.e. START, PART1, PART2, etc.) is a distinct
group in the listing.

Remember, comments don’t take up any program
space in assembly language, so use them as often as
possible!

Line 160 — loads the accumulator with the
number 7, wiping out whatever was previously
in the accumulator. Remember that whenever
the accumulator is loaded, the contents of the
accumulator before the load will be lost.

Line 190 — stores the 7 just loaded into the
accumulator at the location labeled BYTES3.
This is also a very common operation.

Line 200 — jumps to PART2, and
execution continues there.

Line 220 — labeled PART1, loads the accu-
mulator from the location marked BYTE2.

Line 230 — stores the value just loaded
from BYTE2 into the location labeled BYTE4.

Line 240 — jumpst to PART3.

Line 260 — labeled PART?2, loads a byte
from the computer’s random number generator
at $D20A. This location gives a random
number from 0-255.

Line 270 — stores the random number at
the location labeled BYTEL].

Line 280 — jumps to PART1.

Line 300 — labeled PART3, loads the accu-
mulator from the location labeled BYTE4.

Line 310 — stores the number just loaded at
location BYTES.

Line 320 — jumps to START. This causes
the program to loop forever until you press the
BREAK key.

Lines 360-400 — define the bytes labeled
BYTE1-BYTES5. The .BYTE directive is used to
assign initial values to the locations. BYTE 1
will contain 1, BYTE2 will contain 2, etc.

Line 410 — uses the EQUATE directive to
define the address of the label RANDOM. This
location is $D20A (53770 decimal). Whenever
the label RANDOM is referenced, the
computer will use the value $D20A.

Line 430 — uses the .END directive to tell
the assembler the end of the source code has
been reached. This directive is optional, but
recommended.

Tracing the action.

Now you can execute the above program and see
what it does. Note the address you used in Line 140.
With the EDIT prompt on the screen, type BUG
and press RETURN. The DEBUG prompt will
appear.
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Type L followed by the address you used in Line
140 and press RETURN. For example, if your Line
140 reads:

*=$4500
You should type L4300 and press RETURN. The
computer will show how your program appears in
memory, and should look something like Figure 3.

4088 AD 27 48 LDA $4827
3 4003 8D 24 66 STA %4824
6886 Ay 87 LDA #ee7
4088 80 2B 68 STA $4628
4088 4C 17 48 JHP $6817
468E  AD 24 6B LDA 46624
6811 8D 2C 68 STA $8682C
4814  4C 28 60 JMP %4626
4817 AD @A D2 LDA $DZ8A
é014 B0 29 68 5TA 46829
681D  4C BE 48 JMP $468E
4028 AD 2C 68 LDA $402C
6823 8D 20 &8 STA $4620
4826  4C 88 68 JHP $4008

6829 81 82 ORA ($682,X)

4628 83 77?

462C 84 732

602D @5 88 ORA #3068

482F 08 BRK

4838 @8 BRK
Figure 3.

Your listing will probably vary from this illus-
tration, which was assembled to location $6000.
Note that the BYTEI-BYTES5 values appear in
memory from $6029-$602D, and the computer
tries to show the bytes as instructions (like DRA
#$00). Simply ignore such instructions whenever
you know they are misinterpreted data.

If your program is at the proper location, you are
ready to watch its execution. Type T followed by the
address in Line 140 and press RETURN.

The computer will begin tracing the execution of
your program one line at a time. Each instruction
will be shown along with its address and the con-
tents of the 6502 registers after the instruction
executes. Page 40 of the ATARI assembler editor
manual describes the trace operation in detail.

At any time in the execution you may stop the pro-
gram with the BREAK key and examine the BYTE1-
BYTES5 locations (note their addresses at assembly
time) by using the Dnnnn command, described on
page 36 of the Assembler Editor manual.

We are interested in seeing how the instructions
we used are executed and how they affect memory.

(continued on next page)
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Figure 4 shows the lines of the program as they are
executed and the status of the variables BYTEIL-
BYTES after each statement is executed. Note that
the value present in RANDOM cannot be predicted
and is indicated by “R#.”

STATEMENT A BT. BT. BT. BT. BT.
RGN S S 5

160 START LDA BYTE 1 0l 01 02 03 04 05
170 STA BYTE 2 0l 01 01 03 04 05
180 LDA #7 07 01 01 07 04 05
190 STA BYTE3 07 01 01 07 04 05
200 JMP PART2 07 01 01 07 04 05
260 PART2 LDA RANDOM R# 01 01 07 04 05
270 STA BYTEL R# R# 01 07 04 05
280 IMP PART1 R# R# 01 07 04 05
220 PARTI1 LDA BYTE2 0l R# 01 07 04 05
230 STA BYTE4 OF "RA101 "7 0105
240 IMP PART3 OL R# 01 07 01 05
300 PART3 LDA BYTE4 01F"R# 0L 07 "0l “05
310 STA BYTES 01 R# 01 07 01 01
320 IMP START 01l R# 01 07 01 Ol
160 START LDA BYTEI R# R# 01 07 01 Ol
170 STA BYTE2 R# R# R# 07 01 01
Figure 4.

(TRYSTHENEXT Q. SEERS YOURSELE!)

As stated earlier, this is a “do-nothing” program,
and will continue to execute forever unless it is

stopped by the user. If you’d like a demonstration of
this infinite execution, type G followed by the
address in Line 140 and press RETURN. The com-
puter will begin executing the do-nothing at un-
believable speed, and won’t stop until you press
BREAK. You won'’t see anything happen during the
program’s execution, but you can rest assured that

the computer is following your instructions to the
letter.

Stay tuned.

Next issue, we'll start digging into more 6502
operation codes, learn to add and subtract, and work
with the index registers. Until then, make your
own short programs using the instructions we’'ve
covered. I realize these three aren’t enough to create
complex programs, but knowledge of their use is
essential to future lessons. [J

A new column for BASIC programmers, also
by Tom Hudson, will appear next issue.
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OUR GAME

by Joel Gluck

Welcome to Our Game, the column in which
you, the reader, and I, the writer, collaborate in
creating and programming a BASIC computer game.
You send in ideas, criticisms, and encouragement
(flowers will do), and I develop all this into a fabulous
game.

It’s about time.

This is a very exciting moment, because it’s the
first Our Game to have the benefit of reader input.
Translation: I got letters!

Although the response was not overwhelming,
almost everyone who wrote thought that Our
Game was a good idea (whew!). I’d like to thank
everyone who sent me mail. I would love to respond
personally to every one of you — unfortunately, I
can’t. I'd also like to apologize to anyone who writes
but isn’t mentioned in the colomn. It’s impossible to
include everyone’s responses.

Donald Prakap of Alexandria, VA, writes:

I’ve have a hard time working with my Atari. I tryto do
too much without understanding the basics. I feel your
column will be a good starting point. So many things come
into play with the Atari P/M, wertical blank, display
lists, etc., that starting a project seems like a monster.”’

Donald is absolutely right. One of the purposes of
Our Game is to show Atari owners that, when
programming, it isn’t always necessary to wade
through all of the strange features of the Atari
computer. For example, I’ve written and sold several
games for the 400/800, and I didn’t use
Player/Missile graphics in any of them. Of course, if
the game we decide to write necessitates the use of
Player/Missile or other advanced techniques, Our
Game will try to make them digestible.

Charles G. Miller, resident of Severna Park, Md.,
writes:

“I, for one, would like to see a clear and compre-
hensive, but not overwhelming, flow chart presented
during the development of our program. More important,
I hope we can make the game appealing to GIRLS (for a
change of pace) as well as boys. I have two daughters, and
I think they get slighted — don’t you?”’

You should be pleased, Mr. Miller, with the
organized approach Our Game will be using,
although I do not plan to present formal flow charts.
As for the game being equally appealing to both
sexes, [ agree with you; so here’s a gentle proposal to
the reader: before you send Our Game a game idea,

This message arrived from Karen Kujala of Taylor,

We’ve received several game ideas, but almost
every one of them involved fighting, killing, etc.
Please try to be more original — there have already
been hundreds of violent, fast-action computer and
arcade games. Let’s try to be different!

This message arrived from Karen Kujala of Taylor,
MI:

“I would like to see a game that can be played by one
person, or simultaneously by two or more people. To me, it
seems boring waiting for the other player to get bumped of f
50 you can have your turn.”

Nice suggestion, Karen. I, myself, lean toward
games in which two or more people can play at the
same time. There’s nothing as much fun as human
interaction.

Paul T. Sprague, of Orono, ME, wrote to say that
the game we develop ought to be written in machine
code. I'm sorry I can’t oblige, Paul, because this
column is devoted to beginning and intermediate
BASIC programmers. However, don’t lose heart.
There’s a lot one can learn about writing games — in
any language, or any computer. Our Game, with the
help of its readers, might still be able to teach you
something.

Probably the most surprising mail was from Steven
M. Owens, of Park Ridge, Il. Not only did Steven
send me some pretty interesting (although violent)
game ideas, he also sent me a really good twenty-
eight page science fiction story he wrote that had
inspired the ideas. Some of Steven’s thoughts about
user control in a game are a bit out of the ordinary —
which is exactly what we’re looking for! Here are a
few:

““Speed could be selected by engine sound, that is, hold
the joystick all the way forward. As speed increases, the
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engine pitch increases. When it stops climbing, center the
stick, then hold it forward again. You’re in the next gear
and moving faster.”

From a different game concept: ““All control func-
tions could become delayed during this game. If the
amount of delay is based on your current score, the game
would become increasingly difficult as you got better at it,
but would still be playable by anyone.”” Steven’s idea for
delayed-control is based on part of his story, in
which a team of “pilots” is controlling a distant
battle-probe. The transmission of radio signals to
and from the probe account for the delay. More
ideas:

“...one person can fly the jet, and one person can
operate the weapons. (One can) use the fire button to
control speed by step, maybe 1-2-3-2-1 in a loop. The
gunner could use an assortment of weapons, chosing them
from a menu and selecting one with the joystick.”

These are all good ideas, and although I'd like to
avoid trite violence in the game we write, such inno-
vative user-control concepts could certainly come in
handy.

Again, I'd like to thank everyone who wrote, even
those not mentioned. I also hope that everyone who
wrote will write again, and contribute more good
ideas and suggestions to Our Game.

Deep thought.

It’s worth thinking about the state of computer/
video/arcade games. Here are a few observations to
consider:

1)Video and arcade game manufacturers are
hurting themselves by focusing in on one market;
male teenagers. Only when a game has broken out of
this rut has there been advancement and success. A
good example is Pac-Man. Sadly, games still
progress toward more realistic action-violence and
higher-speed eye-hand coordination. More thought
should be put into attracting females and people of
different age groups.

2)Most video/arcade games deal in frustration.
Yes, a person may be happy at moments during the
game, but since he inevitably loses, he is bound to be
frustrated. Isit possible to make a game that is more
like a good movie, after which you walk away satis-
fied? Does this mean that a more expensive game that
you would tend to play only once is the answer? Or
how about games that are simply easier to play and
enjoy!

3)People having the most fun in the arcades are
usually with other people:

a) The Centipede wizard impressing his friends
as they cheer him on.

b) The girl and her date taking turns at Pac-
Man.

c) The two buddies having a go at Joust.

What is needed now are more two-player,
simultaneous cooperative and/or competitive
games. We can hope for (and work toward)

computer networks that support real-time graphics,
sound, and control, combined with multi-player
interaction.

4) Arcade games are designed to make money.
They gives short game play and have little or no
depth. Not only should arcade games play more like
good home computer games (possibly with more
advanced hardware), but home computer games
should stop trying to be like the arcades. In the
future, will arcade games still strive for special hard-
ware to remain superior, or will a room full of com-
puters and “‘rent-a-games” be called an arcade?

Taking the above into consideration, it’s possible
to conceive of a “‘new genre”’ of computer games that
breaks away from the faults of the arcades:

a) Games that give real satisfaction instead of a
score;

b) Game play limited not by arbitrary number
of “lives,” but instead by the intelligence and creati-
vity of the player;

c) Games that do not depend on violence and
special effects as the only means of attracting an
audience;

d) Games that give the player something more
than an increased pulse rate — games that can teach
you something.

('d like to thank Doug Crockford, author of
Galahad and the Holy Grail, for inspiring this
little outburst of idealism.)

If you, the reader, would like to respond to these
ideas, don’t hesitate to write to Our Game.

Of prototypes and programming.

Last issue we discussed the four steps toward
writing a video game, given a good idea. Just to
refresh your memory, here are those steps:

1) Transform the idea.

2) Develop experimental programs and proto-
types.

3) Write the game.

4) Document.

Last time we talked about step one. Step two
concerns “‘prototypes.” What is a prototype? Why
would you want to develop one?

Well, imagine you wanted to build a giant robot
hamster named Biggles. This hamster could be 20
feet high, 50 feet long, and weigh quite a bit more
than you or I. Also imagine that Biggles would be
equipped with the latest space-age technology,
including a built-in automatic frobozz, a fusion-
powered quarkatron, and an electric can-opener.

Before you built the actual giant robot hamster,
you’d probably build a prototype; a smaller, simpler
version of the real thing. This prototype might be
only 4 feet high, 10 feet long, and not be equipped
with any of those space-age frills mentioned above.
You’d build this prototype in order to test your basic
design — to make sure that Biggles, when finally
built, would really work.



Outsmart
your computer.

Show your computer who’s boss. Earn its
respect. With a Datamost book.

No matter what age or ability level you're
at, we have the right book that talks just to
you. And your computer. Whether you own

an Apple* An Atari¥* Or just about any brand.

All our books are incredibly easy to
understand.

Which will make it incredibly easy to
understand your computer.

What If You've Scared Of Books About
Computers?

Don't be.

Our books are written in friendly, famil-
iar American English. Highlighted with
cartoons. And illustrations. So theyre fun
to read. As well as educational.

And there’s over 30 books to choose from.
Basic computer learning books to program-
ming books to coloring books.

You won't be bombarded with complicated
programming routines until you're ready for
complicated program-
ming routines. And no
funny technical talk
until you've reached

@DATAMOST:

The most out of our minds.

level where you don't think it’s funny:.
We’'ll tell you what you need to know.
And then, when that’s understood, you can
take the next step toward outsmarting
your computer.

Before You Spend Big Bucks On A Computer,
Spend Little Bucks.

Once you've decided, kind of, almost,
nearly, what type of computer you think
you’d like to buy, buy a Datamost book.

[t’'ll help you understand the Atari or the
Commodore™ or the Apple of your eye.

Before you spend a lot of money. Before
you take your computer home.

You’ll make a better purchase decision.
Because you'll understand what you're
doing. And what you and your computer can
do together.

So there won't be any misunderstandings
to ruin your new relationship.

How To Get The Most Out Of Your Computer.
Get the most out of our minds.
Datamost books for
every computer.

Pretty smart, huh?

Datamost, Inc., 8943 Fullbright Ave., Chatsworth, CA 91311, (213) 709-1202
*Atari is a trademark of Atari Computer.*Apple is a trademark of Apple Computer.
*Commodore 64 is a trademark of Commodore Business Machines, Inc.

oW TOWRTE AN E

%(ompum
. \5*(‘3/ .‘,/'"’l W it

Everybody. Every level.



The
A.N.A.L.O.G.

Compendium contains the

best ATARI programs from the first ten

issues of A.N.A.L.O.G. Computing Magazine,

including new material not previously published. It is packed
with utilities, educational and business programs, including
an updated version of Tony Messina’s “Disk Tool.”” And,
to top it off, The Compendium contains the best game
programs ever published in any magazine, including Maniac,

Stuntman and the A.N.A.L.O.G. favorite, Fill 'Er Up!

The A.N.A.L.O.G. Compendium is available at se-
lected book and computer stores, or you can order it direct.
Send a check or money order for $14.95 + $2 shipping and
handling to:

A.N.A.L.O.G. Compendium
P.O. Box 615
Holmes, PA 19043

Or you can order by phone with
Master Card or VISA. Call toll free:
1-800-345-8112 (in PA, call 1-800-
662-2444).

For orders outside the U.S., add
an additional $5 air mail, $2 sur-
face.

SUPPLIES ARE LIMITED, SO ORDER YOUR COPY TODAY!
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Prototypes of game programs are a lot like those
large, mechanized rodents. They, too, are smaller,
simpler versions of the real thing. They, too, can help
you when it comes time to work on the final version.

Here are some concrete reasons for writing a
prototype of a game:

1) To find out if it is really fun;

2)To do #1 without committing yourself to a big
project;

3) To benefit from your mistakes (when writing
the real version);

4) To make the final effort much easier and more
organized, so that you can concentrate on the details.

Here are some enjoyable things to do with a pro-
totype:

2)Have people playtest it, to find out if the game
concept could be improved in some way;

3) Get a hard copy (list the program on paper), so
you can refer to the prototype when writing the real
thing.

One nasty thing that you should never do to a
prototype is to tack things ontoitand expand it until
it becomes the final version. Imagine the pain of a
prototype robot hamster being stretched into a giant
robot hamster. The same damage is inflicted by lazy
programmers trying to get away with only one
version: a prototype/final program.

A close relative of the prototype is the “EP,”’ or
“experimental program.” You write EPs before you
write the final program in order to test untried or
difficult techniques.

It’s just like building Biggles. If you had never
designed an automatic frobozz before, you might
want to try building one separately before you make
Biggles. This way, you can work on the experimen-
tal frobozz without interfering with the building of
Biggles himself.

When programming, you may ask yourself this
question: “Why don’t I work on the experimental
program as part of my prototype?”’ The reason is that
if you did, it wouldn’t be a simple prototype
anymore. The whole purpose of organizing your
design process into EP and prototype is to make
things simpler, not more complex.

Dr. Ralph and the Martians.

Let’s review the process of using prototypes and
EPs. Say you’re working on a video game called
Martian Big-Game Psychiatrist. In this game,
which you’ve worked out on paper, all sorts of
strange Martian creatures (lions, elephants, and
tigers, for example) are psychoanalyzed by the big-
game psychiatrist, Dr. Ralph.

Early on in the development of this game, you’d
want to write at least two programs. The first, a pro-
totype, would be a no-frills version of the game; no
title-page, little sound, and very rudimentary
graphics. The strange Martian creatures could be
orange squares, and Dr. Ralph could be a blue blip.

You write this prototype for all the reasons
mentioned above; most important of all, to deter-
mine if the game is fun.

The other programs you write would be EPs. One
of them would be a program demonstrating the
complex animation of the strange Martian creatures.
Another EP might allow the user to operate a fairly
complex looking Dr. Ralph and his examination
couch with the joystick and keyboard.

The knowledge you gain from writing all of these
programs, the prototype and the EPs, would defi-
nitely help you when writing the final version of
Martian Big-Game Psychiatrist.

All this talk about prototypes and EPs is well and
good, but how should you go about going the actual
programming itself? Stay tuned for next issue, when
we’ll talk about “top-down’ programming, and
clear up other dreadfully mysterious topics as well.

Can’t get no satist ACTION!
Since this issue of A.N.A.L.O.G. has the theme of
tools and utilities, it’s worth noting a new

programming language that may become important
to the game-writing public: Action! by Optimized

(continued on page 139)
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for your ATARI!

Put a smile into your programming--step up to a powerful,
professional programming system that gives you full
machine-language control without the tedium of assembly
language!!!

MIRTH is based on the popular Forth programming model,
but is specifically designed to work WITH your 6502 pro-
cessor, rather than against it. In addition, a number of very
powerful features have been added into the very heart &
soul of MIRTH to make it much more versatile than Forth:

e Faster execution time--compiles directly to 6502

machine code.

e More flexible control stuctures, including com-
prehensive loop-exit handling, traps, foreground/
background processing.

Improved user control of dictionary and memory

usage--no meta-compiler needed to create tight,

independent applications code.

Ability to change definitions retro-actively--without

kludges.

e Ability to completely re-compile MIRTH to your
custom applications.

You get ALL of the following on an unprotected disk:
MIRTH Master System
MIRTH Full-Featured Screen Editor
MIRTH Disk Utilities, including One-Drive Block Copy
MIRTH 6502 Macro-Assembler System
MIRTH Diagnostic Aids
MIRTH Source Code for re-compilation
Plus: Complete documentation, including source listings!
*xFREEx* newsletter and disk upgrades for a full year!

Now available for Atari systems (32K & disk) at the intro-
ductory price of $79.50 (good thru 1/31/84). Coming soon
for Apple and Commodore!

Send check or money order.

(CA residents add sales tax)

StarCruz Software
1215 Mission St., P.O. Box 7410 Santa Cruz, CA 95061
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Command Files

Upgrade your ATARIDOS 2.0S with the modifications,
enhancements, and new features of DOS-MOD.

DOS-MOD makes ATARI DOS an
even more useful operating system, yet
it is completely compatible with all
your exisiting programs. DOS-MOD
has features you would expect to find
in more sophisticated systems. Com-
pare them and see.

FULL SCREEN USE. DOS-MOD
allows you four times more workspace
on your screen. One-line commands
and queries, a compressed menu, and
a minimum of screen-clearing lets you
see more of what you've been doing.
COMMAND FILES. Execute a
whole sequence of commands in one
easy operation. DOS-MOD’s new
commands and expanded functions
give you a more powerful system.

EXPANDED WILDCARD
CAPABILITY. In DOS-MOD, the
wildcard conventions are more general
and provide you greater control over
COPY, DELETE, and RENAME
operations.

BUGS ELIMINATED. Eleven bugs
in ATARI DOS 2.0S have been fixed.
And the BREAK instruction has been
trapped, facilitating recovery when
your program gets lost.

FRIENDLY TUTORIAL. DOS-
MOD’s on-screen interactive tutorial
helps you learn the features and uses of
ATARI DOS and DOS-MOD.
GREAT PRICE. NO RISK. Only
$35 for single-density and $50 for
double-density version includes

diskette with tutorial. DOS-MOD is
guaranteed to make your ATARI DOS
a more useful tool, or you may return
it within 30 days for a full refund.

Order your DOS-MOD today. Send
a check or money order to Eclipse,
1058-G Marigold Court, Sunnyvale,
California 94086. Or call (4¢08)
246-8325.
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ATARTI is a registered trademark of Atari, Inc. DOS-MOD is a trademark of Eclipse Software. Prices are subject to change without notice. We pay shipping
charges. California residents add 6.5% sales tax (Single-density $35 + 2.28 = $37.28; Double-density $50 + 3.25 = $53.25).
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Systems Software. (See a full review of Action! in
a future issue of A.N.A.L.O.G. Computing.)

Action! was created with one major intent — to
be the fastest high-level language for the 6502. In
that it succeeds; it is far faster than BASIC, FORTH,
C, and just about any other language you can name
other than assembly language. As a matter of fact, in
most tasks Action! takes only twice as long as
machine language.

Action! programs a lot like C, one of the most
popular languages for minis and mainframes. For
you hackers, the language is so fast because it is non-
recursive (and therefore doesn’t have to maintain a
stack).

One of the major features of the Action! system is
that it is more than just a language. It is a whole
enviroment, complete with editor, monitor, and
compiler. The whole system is packaged as one
bright-orange cartridge.

Action! is easy to use because having a real editor
makes changing your program a snap, and because
compilation time is very short — about 5 seconds for
a 12K (object code) program. (You must compile an
Action! program before you run it.)

Why am I mentioning this language in Our Game!

Because of its speed and ease of use, Action! is
potentially the best game-development tool ever for
the ATARI computer. However, there are some
problems.

It seems that OSS did not spend much time
ironing out rough spots in the cartridge and its
instruction manual before they introduced Action!.
The language itself has faults, as does the editor.
Most mysterious in Action! is the problem of
memory management; where does a programmer put
data for character sets, player/missiles, etc.?

OSS claims they will eliminate most of these
problems, and will allow any Action! owner to send
in the cartridge for free updates. They also say that
they’ll be coming out with a utility disk that solves
the memory management problem, and that includes
several sample programs and utilities.

My advice to the advanced programmer: wait a
while, then get Action! The language is slowly being
improved, and once all the bugs are out it will be a
definite winner. To the beginning programmer:
beware. The Action! manual isn’t nearly good
enough to teach you the language. What OSS needs
is a complete step-by-step tutorial book on Action!.
Until then, no inexperienced programmer will be

HERE COMES THE FUN!

PLAY

BEAT

THE

BEATLES

on
Interactive ™gmSoftware
48K DiskKk OR CASSETTE $24.95

AVAILABLE Now. ORDER DIRECT FROM:

INTERACTIVE SOFTWARE
P.O. Box 991
BALA-CYNWYD, PA 19004

For ALL ATARIBRAND COMPUTERS
©1983 INTERACTIVE SOFTWARE. (215) 725-9756

NOT AFFILIATED WITH ATARI, INC.
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able to comfortably learn the language.

As for Our Game, no — we’re not going to do
our computer game in Action!. BASIC is still the
only “universal” high-level language for the ATARI,
and that’s what we’re going to use.

Hey, Mr. Postman.

It’s that time. Time for me to ask you for mail.
Even a postcard will do. If you can’t write, have
someone tape you and send me the cassette. . . what-
ever you do, send me your IDEAS. Not only your
ideas about the game we’re going to write together in
the coming months, but also your ideas on the state
of computer games in general — after all, that’s what
this column is all about. I want to know what you
think. You are (even if you don’t know it) a creative
individual with ideas different from everyone else’s.

Share those ideas with us!

Send your mail to:

Our Game

c/o A.N.A.L.O.G. Magazine
P.O. Box 23

Worcester, Mass. 01603

Next time we’ll be discussing all sorts of strange
and wonderful ideas. Don’t miss the next Our
Game! [

g)ﬂ Serious.

$ SOFTWARE

FOR ATARI r " “ !

Allow your computer to be both PRACTICAL
and ENTERTAINING at one AFFORDABLE price.

Here's a truly valuable business level application program
that's also fun to use for family and friends.

DECISIONS... A TOOL FOR MAKING
. _DECISIONS ° LOGICAL CHOICES.

Designed by a successful professional manager for his own use.
Now enhanced for everyone to use. Helps you organize and
clarify your thoughts. Helps interpret confusing information.

BUSINESS -wWho to hire? The best product ?
PERSONAL - which college? Which job?

FOR FUN-Try computer logic on some less
serious choices-Where to vacation? Who to date ?

What decision would YOU ask computer help with ?

eEasy, prompted input @ 80col. printout option
e Graphic output ® NOT just a simple scorekeeper
e Graphic help screens e Scientifically accepted algorithms

e Thorough manual o Powerful quick re-analysis feature

DECISIONS...DECISIONS i tvs. $37.50

YOU MAY ORDER DIRECT. SEND CHECK OR MONEY ORDER TO -

\\\\ LATERAL ... .. . PO. Box 605

The CROW tanton,CA 90680
SORTWARER. -0 . wanean

Calif. Residents add
Div of SPECIFIC VIDEO Corp  826-3970 $2.25 Sales tax

YOUR PR BLEM IS SOLVED!

__ Now you can rely on PACE for ONE STOP shi :g
for all your Micro Computer needs. (gok
the BEST 2000 Programs, Books nd

_covering all the majnr brands and put them into one
frlendly store. And, this is back up by THOUSANDS
_of additional items we stock in our central warehouse,

ready for overnight shipping to our stores. Magazinas’f

You bet! We carry almost 80 different Micro Maga-

zines on our racks! Plan to visit us soo ’t vistt?

Then you can order from our gigantic product list—just write for your FREE
personal copy, TODAY!

BOOKS

ATARI® PILOT FOR BEGINNERS Conlan
& Dellman. Hands-on intro to Atari Pilot Uses »
“Turtle Graphics” approach. 176 pages‘
4890-000301 $14.95

ATARI®: A BEGINNERS GUIDE Zimmerman
Aimed at the nove and written for the begin-
ner. 200 Pages.
4690-000271 $12.95
101 ATARI* COMPUTER PROGRAMMING
TIPS AND TRICKS North. Giant collectiori
of aids from a pros’ notebook! 128 Pages .

4080-000022 $ 8.95

31 NEWATARI® COMPUTER PROGRAMS
FOR HOME, SCHOOL & OFFICE North.
Ready-to-run: Costing; invoicing, mark-ups,
grade scoring flash cards, home loans games  ATARi* BASIC: A QUICK REFERENCE
and more. Pre-tested. 96 Pages. GUIDE Held. Instant access to your com-
4080-000018 8. puters myriad of programming symbols,
INSIDE ATARI® BASIC Caris. Written by statements, commands and controls. 4-Panels.
Natl. Sales TArng. hé!ggllé)rq\gazribSimphﬁed 4925-087041 $ 2.95
introtoaiar : ages. ATARI® BASIC Albrecht, Finkel & Brown.
4690-003082 $12.95 Turn a novice into a pro! 333 pages.
UNDE%STANDIP:G ATIA?]I'7 tGRAPMIC? 4925-0084 $ 8.95
Boom. Games, charts or objectrepresent- srapje SOUND & GRAPHICS Moore,
i‘c‘&“g_o"‘ggg’éagu ide for beginner °' expen. Lower & Albrecht Play music, draw cartoons,
create games etc. 224 Pages.
COMPUTER ANIMATr"IONngI';IErp;oﬁ 4925-009593 $9
WaltoADAtorn; giephics explained  AvARI® 400/800 DISKGUIDE™ Taylor.
‘?gggng;%t;:%enagowmfemmegosm DOS, ATARI BASIC, numeric functions,
machine functions etc. Good reference
ATARI® PROGRAMMING. . .WITH 55 text. 32 Pages.
PROGRAMS Schrelber. Hands-on instruc- 4665-000095 $ 7.95

tion for Atari 400/800 and BASIC cartridge youR ATARI® COMPUTER: A GUIDE TO
CXL4002. Beginneror expert. 308 Pages. ATARI® 400/800 PERSONA.LCOMPUTER
4800-001485 $13.95 Poole, McNiff & Cook. True training man-
THE ATARI® ASSEMBLER Inman. Master ual for the Atari. 458 Pages.

assembly language programming and to use 4665-000065 $16.95

Atari Assembler Cartridge. Needs some

knowledge of BASIC. 270 Pages. ﬁ%‘aﬁ %%%%%Npmlgo?;ggg“c%&/_
4690-000236 14.95 Finance, statistics, math and home budget-
ATARI® GAMES AND RECREATIONS ing. 202 Pages.
Kohl, Kahn & Lindsay. Pre-tested programs 4665-000053 $14.99

with info on how to improve them! 252 Pgs. A NDS-ON BASIC FOR THE ATARI®
4690-000242 $14.95  450/800 COMPUTER Peckham. Written
THE CREATIVE ATARI® Small, Small & by the man who developed the “Hands-on”
Blank. Invaluable beginner's gu1de Com- method of teaching computereese! 352 Pgs
pilation of a&tlcles from cregnve Comput- 4525-049194 $19.95
ngiMagazine.250 Fages. COMPUTE!'s FIRST BOOK OF ATARI®
4198-000034 $15.95  Compilation of articles from COMPUTE!
COMPUTERS FOR KIDS Larsen. Easy t Magazine. 184 Pages.
read/follow. Special parents’ section. 85 Pgs. 4105-000000 $12.95
4198000022 $ 4.95 COMPUTEr's SECOND BOOK OF ATARI®
32 BASIC PROGRAMS FOR THE ATARI® Compilation of articles from COMPUTE!
Rugg, Feldman & Barry. 32 pre-tested, ready- Magazine. 250 Pages.
to-run from ga‘mesI to graphicsp(o education 4105-000006 $12.95
to practical uses. 288 Pages.
4250-000084 $19.95 INSIDE ATARI* DOS Complete gundeté)

4250-000172 Text+ 5%’ Disk $34.95 DOS a"",;a”';?l’,’nyee%g'ﬁa‘gego'”
THE EASY GUIDE TO YOURATARI"400/800 4105-000002 $19.95
) | ible
4795-000125 (Due Nov.'83) $ 7.95 4105-000008 #£pons) guide. z:fngg;
BASIC EXERCISES FOR THE ATARI® MAPPING THE ATARI® Fullmemory map
Lamoitier. Learn the style & subtleties of of ROM and RAM and functions. 194 Pgs.
Atari BASIC! Graduated exercises. 251 Pgs 4105-000009 $14.95
4795-000101 $12.95 ATARI®° COMPUTER PROGRAM WRITING
YOUR FIRST ATARI* PROGRAM Zaks. WORKBOOK Adler. BASIC writer's notebook.
For ages 8 to 88. Write your first program Contains 80 forms to make program writing
in just an hour! 150 Pages. easy and fun with speed reference guide.
4795-000130 $ 9.95 4080-000814
By the time youread this ad, our first PACE store in West Suburban Chicago, at
345 East Irving Park Road, Wood Dale, will be open, to soon be followed by many
more Unnl a PACE store opens in your city, order direct from our central warehouse.
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PREVIEW FIVE HOT
NEWEPYX COMPUTER
GAMES FOR $2.50.

ORLESS.

A road race game
where the action’s as
fast in the pits as it is on
the track?

An adventure game where you
get rewarded for being greedy? And
die a slow death if you live by the sword?

How about an explosive jumping game in
which you have to defuse bombs before they destroy
your command center?

You'd better be fast on the draw in one of the most famous
shoot-outs of all time.

And watch out for mines while commanding a famous sub
trying to torpedo moving ships.

Previews of Five New
EPYX Games on a Disk
for the Atari Computer. 48K
Memory Required. This offer expires
December 31,1983, and is only valid in the
continental United States.

Send Check or Money Order for $2.50 to:
EPYX Preview Disk
144 Townsend St.
San Francisco, CA 94107

Pitstop, Gateway to Aphsai, Jumpman Jr. and the Bally/ Name
Midway arcade classics Seawolf *and Gun Fight*are five hot new
EPYX games. Now they’re yours to preview on your Atari** home o City
computer for only $2.50 (price covers shipping and handling). W
Buy one of the games from any retailer, and we'll refund your A
State/Zip Phone

$2.50. So the disk becomes yours for free.
Now make out your check or money order to EPYX and send
it in with the coupon at right.

A disk for $2.50. Or for free. = E m
Good fun should always be ;
COMPUTER SOFTWARE

this cheap.
STRATEGY GAMES FOR THE ACTION-GAME PLAYER.

*Seawolf and Gun Fight are trademarks of Bally/Midway. **Atari is a
registered trademark of Warner Communications.




by Ralph Jones

Attention, ATARI owners: Your disk assembly
problems are at an end. ULTRA DISASSEMBLER is
a superb, new utility which enables the user to
analyze and modify existing machine language pro-
grams. ULTRA DISASSEMBLER not only performs
like other popular disassemblers (e.g., directly
translating machine language into assembly
language) but it also formats the output into highly
readable pseudo-source code with standard system
labels (where appropriate). Plus, ULTRA
DISASSEMBLER writes the source code to disk in a
form suitable for editing and reassembly with all
major ATARI assemblers, including ATARI MACRO,
ATARI Assembler/Editor, DATASM-65, EDASM and
others.

Anyone with a working knowledge of 6502
assembly language and the ATARI operating
system can put ULTRA DISASSEMBLER to work
quickly and effectively.

The bottom line: If you need to analyze or
modify machine language programs, you need a

dventur€

INTERNATIONAL ®

A SUBSIDIARY OF SCOTT ADAMS, INC.
BOX 3435 « LONGWOOD, FL 32750 ¢ (305) 862-6917

solid assist from ULTRA DISASSEMBLER, new for
1983 for your ATARI 400 or 800.

ATARI 400/800 32K DISK . . . . ...

052-0174 $49.95

FEATURES

* Allows disassembly of object base, e.g.,
disassemble and examine code in a cartridge.

¢ Disassembly is fully reversible; i.e., the
output code is written to disk as a pseudo-
source file ready for reassembly with any of the
major ATARI assemblers.

e Will read machine language code from
DOS files or from a specified list of absolute
disk sectors, not just from machine memory.

e Make “custom” changes to ULTRA DIS-
ASSEMBLER since Source Code is included.

e Extensive, user-oriented manual sup-
plied in handsome flip-open binder.

To order, see your local dealer. If he does not have the program, then
call 1-800-327-7172 (orders only please) or write for our free catalog.
DEALER INQUIRIES ARE INVITED!
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A

DISASSEMBLER
IN ATARI BASIC

16K Cassette 24K Disk
by Maurice Elliot

I have been involved with computers for over 20
years now, so when I recently bought an ATARI400
(for the kids, of course!) it wasn’t long before I
started tinkering with machine language. In order to
speed up my learning, I tried examining machine
language routines in published BASIC programs by
translating the DATA statements back into an assem-
bly listing form. But I quickly decided this was a task
which the computer could handle much better thanI
could. The dis-assembler in my Assembler Editor
cartridge was not much use, because I had no easy
way to feed it the data out of the BASIC programs.
So, since I couldn’t find a published dis-assembler in
BASIC, I sat down and wrote one.

The program I am about to describe is the
outcome of this exercise. It is quite a simple pro-
gram, though it has the flexibility — with minor
changes — to dis-assemble machine language pro-
grams in formats other than the BASIC DATA state-
ments for which it was designed. The listing it
produces contains the address, operation code, and
operand in the appropriate format. The address and
operand are shown in both decimal and hexadecimal,
so you don’t have to get your conversion tables or
calculator out to convert them. The program handles
all 6502 instructions and addressing modes. Rela-
tive addresses in branch instructions are added to the
program counter prior to printing. The result is the
address of the instruction pointed to by the branch,
so you can simply look it up in the listing. Indexed
and indirect operands are shown in their ‘proper’
format (as used in the reference manual for the
Assembler Editor cartridge). Of course, the output
cannot include the labels or comments from the ori-
ginal assembly listing. The dis-assembly process ends
when the program comes to an undecipherable
operation code, a data value outside the range 0-255,
the end of the DATA statements, or reaches the
finish address you specify.

The dis-assembly process.

To print a pseudo-assembly listing, we must per-
form the following steps for each instruction in turn:

(a) look up the operation code to find the
assembler mnemonic and addressing mode;

(b) obtain the operand (if any), and format it as
required by the addressing mode;

(¢) print the instruction, and increment the pro-
gram counter (instruction address) to point to the
next instruction.

Since I do not know whether you will need the in-
struction address and operand in decimal or hexade-
cimal, my program prints both so you won’t have to
convert manually from one to the other. The listing
of one instruction just fits into one screen line.

Program organization.

The organization of this program is straight-
forward. Note first that I use high line numbers in the
expectation they won’t conflict with the ones in the
DATA statements you want to process. The program
begins with some initialization, then enters the main
loop. Here it decodes the operation code to get the
mnemonic and addressing mode. After printing the
first half of the output line, it calls a subroutine
specific to the addressing mode, which sets up and
prints the operand. These subroutines are followed
by the routine which sets up a one- or two-byte
operand, and one which converts decimal numbers
to hexadecimal form.

The program revolves around two main data
structures — the instruction mnemonic table and the
operation decoding table. The first table (named
OPCODES) is built from the DATA statements in
Lines 32310 through 32340. These list all the in-
struction mnemonics (as given in the Assembler
Editor reference manual). The second table (named
OPTABLE) is a numeric array with 256 entries. The
entry at position I tells us about the operation code
(if any) whose decimal value is 1. If the entry is zero, |
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is not the value of any 6502 operation code. If Lis the
value of a 6502 operation code, the entry position I
is a 3- or 4-digit number. The leading digit or two
gives the position of the instruction mnemonic in the
mnemonic table. The junior two digits give the
addressing mode. I numbered the addressing modes
arbitrarily, as follows:

Number Description Format

1 Implied Blank (no operand)

2 Accumulator Blank (no operand)

3 Immediate $hh

4 Relative $hhhh (gives ad-
dress, not displace-
ment)

5 Zero Page $hh

6 Zero Page, X $hh,X

7 Zero Page, Y $hh,Y

8 Absolute $hhhh

9 Absolute, X $hhhh,X

10 Absolute,Y $hhhh,Y

11 Indirect ($hhhh)

12 Indexed Indirect ($hh,X)

13 Indirect Indexed ($hh,Y)

For example, $06 is the operation code for a page
zero ASL instruction. Thus the entry at index
position 6 in OPTABLE is 305 (ASL is the third
mnemonic, and zero page is addressing mode 5).

Other variables used by the program are as
follows:

OPN$ — is used to hold an individual opera-
tion mnemonic.

HEXDIGIT$ — is a 16-character string con-
taining the hexadecimal digits (0-9 and A-F). It
is used by the hexadecimal-to-decimal conver-
sion routine.

HEX$ — holds the result of the hexadecimal-
to-decimal conversion routine.

PC$ — is used to arrange the instruction
address for printing.

SETOPRND — holds the beginning line
number of the routine that sets up the operand
of an instruction, given its length.

DEC2HEX — holds the beginning line
number of the routine that converts a decimal
number into 4-byte hexadecimal format.

PC — contains the address of the current
instruction (decimal).

FINADR — is the address at which the dis-
assemblyv is to stop.

DECIMAL — is used for the decimal input to
the routine DEC2ZHEX.

OPCODE — is the original operation code
(decimal; of the current instruction.

OPN — is the entry in position OPCODE of
OPTARBLE.

OPNUM — is the operation number (high-
order digits of OPN). It is used as an index into
the operation mnemonic table.

ADMODE — is the addressing mode (junior
digits of OPN). It is used to determine which
routine to call to set up and print the operand.

ILEN — is set to the instruction length by the
routine that handles its addressing mode. It is
used to increment the program counter, and in
the calculation of relative address targets.

OPRND — holds the instruction operand, in
decimal form.

Program details.

The program begins on Line 30000 with a DATA
statement. [ts value (-1) acts as a sentinel marking the
end of the user’s data, and forcing the program to
stop if the user does not enter an accurate finish
address. Line 30010 dimensions all the arrays and
strings. Lines 30020 through 30160 initialize all the
tables and constants used by the program.

The next two lines ask the user for a starting and
finishing address. The starting address is used to
print addresses alongside the instructions in the
listing. Its value is not critical unless you are
PEEKing at a program in memory (see later), in
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which case you must enter the proper address to start
at. Similarly, the finish address is not critical — any
large value is appropriate unless you want to finish at
a particular address.

Line 30210 sets the tabs every 6 columns. This
setting allows me to arrange the output for one
instruction neatly on one line (though I have to
“pack” the two forms of the instruction address into
PC$ to do it).

Lines 30230 through 30310 form the main loop.
For each instruction, this loop reads the operation
code and decodes it, then formats and prints the in-
struction address and mnemonic. After this (on line
30300) it calls the routine (depending on the ad-
dressing mode) which formats and prints the
operand. Finally, it increments the program counter
and loops back (unless it has reached the finish
address). At the end, Line 30320 restores the default
tabs to 10.

The routines that print the operand in the correct
format for each addressing mode are found in Lines
30500 through 31640. Each routine (except the
first) performs the following steps:

(a) set the instruction length

(b) get the operand

(c) print the operand in the required format

The most complicated of these routines is the one
for relative addresses, which adds the program
counter and instruction length to the relative dis-
placement to get an ‘“‘absolute” address for printing.

The routine at Line 3200 gets the operand for this
instruction. It uses the decimal-to-hexadecimal
conversion routine at Line 32200 to convert the
decimal operand to hexadecimal format, retaining
only the two junior hexadecimal digits when the
operand is only one byte.

The DATA statements in Lines 32310 through
32340 define the assembler mnemonics for all 6502
instructions. There are 56 mnemonics — 14 per
DATA statement. And finally, with DATA state-
ments in Lines 32600 through 32750 define the
mnemonic and address mode for each possible
operation code. There are 256 entries, held in 16
DATA statements of 16 entries each.

Operating instructions.

To dis-assemble a machine language program held
as integers in BASIC DATA statements, proceed as
follows:

1)LOAD the program containing the DATA
statements, and LIST the DATA statements to
cassette or disk.

2)LOAD the dis-assembler.

3)ENTER the DATA statements you saved in step
one.

4)RUN the program.

When the program asks you for a start address,
you should enter the location at which the machine

language is being POKE’d if you want the listing to
show true addresses. In reply to the prompt for
finish address, you may enter the true finish address
of the machine language program, or any larger
number. Note that if the DATA statements have line
numbers larger than 30000, you must renumber
them before LISTing them in step one.

Alternative sources of input.

There are only three lines in the dis-assembler
which obtain the machine language code it operates
on. By changing these lines, you can use input forms
other than DATA statements for the dis-assembly
process.

For example, the machine language program may
be set up as a string variable. Since the dis-assembler
requires integers in the range 0-255, we use the ASC
function on each character in the string. To dis-
assemble such a program, make the following
changes to the dis-assembler (substituting the name
of the string variable for ML$):

38238 OPCODE=ASCIMLS(PC,PC])
32828 OPRND= ﬁSC(NLS(PCfl PCt+13)
32878 H=ASCI(MLS(PC+2, PCH2))

Since the program counter points to a position in
the string, you must specify a starting address of 1,
and a finish address equal to the length of the string.
(You can’t use real addresses anyway, because you
don’t know where in memory the string will be
placed.)

The third possible source of input for the dis-
assembler is directly from memory itself (either
RAM or ROM). In this case, make the following
changes to the dis-assembler:

382368 OPCODE=PEEK(PC)
32828 OPRND=PEEK(PC+1)
32878 H-PEEK(PC+2)

Here, you must use the proper address to start the
dis-assembly, though the finish address may be any
higher number.

Conclusion.

Since 1 wrote this program, I have used it to
examine many machine language routines. It turns
what was a pain in the neck into a relaxing, armchair
task. If you choose to use it, [ expect you will find it
as helpful as I have. [

118 REM

128 REHN H66000HCEEGEEHECOOEEE00O0EEE
1380 REM ¥ *
148 REM ¥ DIS-ASSEMBLER *
158 REM * 3*
168 REM * BY: MAURICE ELLIOTT *
178 REM ¥* 126 PARKVIEMW PL. SE *
188 REM * CALGARY, ALBERTA *
198 REM * TZ2J 4WS CANADA *
2808 REM * TEL: (483) 278-9564 3
2180 REM * 3*
22728 REM ¥H866000COCCEEOREEEECEREEE
238 REM
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3aene DATA -1

30818 DIM OPCODESS(168) ,0PTABLE (2553 ,0
PN5 (33 ,HEXDIGITS (163, HEHS(‘) PC5C18)
38828 RESTORE 32310

gagxo REM SET UP ASSEMBLER MNEMONIC T4
L

Ingde FOR I=1 56

318858 READ OPNS OPCODESS (IXI-2)=—0PNS5
38868 NEXT I

38878 REM SET UP TABLE TO DECIPHER OP
CODES AND ADDRESSING MODES

38888 FOR I=8 TO 255

318898 READ X:OPTABLE(I)=H

30188 NEXT I

36118 REM HEXADECIMAL DIGITS

38128 HEXDIGITS="8123456789ABCDEF™
IB138 REM SET UP LINE NUMBERS FOR SUBR
OUTINES

I0i48 SETOPRND=32810:REM ROUTINE TO S5E
T UP INSTRUCTION OPERAND

30158 DECZHEX=3I2216:REM ROUTINE TO CON
VERT A4 DECIMAL NUMBER TO HEXADECIMAL
3Ini68 PCS=" L

30178 ? “START ADDRESS (DECIMAL)'; :INP
UYT PC:REM PC=PROGRAM COUNTER

Ja188 ? "FINISH ADDRESS (DECIMAL)I™;:IN
PUT FINADR

38198 IF FINADR{PC THEN 308170

38208 RESTORE :REM TO START OF USER'S
DATA STATEMENTS

30210 POKE 281,6:REM SET 7AB WIDTH TO

30%%2 ? "ADDR DEC OPN OPERAND

D

38238 REM [[:0q W3

38248 READ OPCODE:REM READ OP CODE (ME
HOPE) OF NEXRT INSTRUCTION

gg%gﬂ IF OPCODE4{8 OR OPCODE>255 THEN 3

30268 OPN-OPTABLE(OPCODE) :IF OPN=8 THE

g ? “INVALID OP CODE AT ";PC:GOTO 3832

30278 OPNUM=INT(OPN/186) :ADMODE-OPN-18
GXOPNLM

28286 DECIMAL=PC:GOSUB DECZHEX:PCS(1)=
HEXS :PCS(63=STRS (PC)

38238 ? PCS,0PCODESS (IXOPNUM-2, IH¥OPNUN

3,
36368 ON ADMODE GOSUB I8518,38518,3861
8,387108,308168,30918,316108,31118,31218,
31318 31410 31510 316180
gg%lﬂ PC=PCHILEN:IF PC{=FINADR THEW 30
38328 POKE 281,18:REM RESTORE DEFAULY
TAB WIDTH.
38338 END
38498 REM THE FOLLOWING ROUTINES PRINT
THE OPERAND FOR EACH ADDRESSING MODE.
39508 REM TMPLIED (MODE 1) aND ACCUMIL
ATOR (MODE 23
30518 ITLEN=1:REM INSTRUCTION LENGTH
las28 2 v
38538 RETURN
30608 REM IMMEDIATE (MODE 33
30618 ILEN=2:GOSUB SETOPRND
38628 ? "H5";HEXS, ,0PRND
30638 RETURN
38788 REM RELATIVE (MODE 4)
38718 ILEN-=2:GOSUB SETOPRND
38728 DECTMAL=PCH+ILENtOPRND-256% (OPRND
)127) GO5UB DECZHEX
8738 REM CONVERTY RELATIVE ADDRESS (DE
CIH@L) TO ABSOLUTE ADDRESS (HEX)
38748 ? "SU:HENS
38758 RETURN
365080 REM ZERO-PAGE (MODE $5)
306818 ILEN=2:GOSUB SETOPRND
3828 ? "S5 :HEHS, ,0PRND
38838 RETURN
30968 REM ZERO-PAGE,X (MODE 6)
30910 ILEN 7:G05UB SETOPRND
38928 ? "5"'HEH$'" K", 0PRND
30938 RETLURN
318068 REM ZERO-PAGE,Y (MODE 73
31818 ITLEN=2:GOSUB SETOPRND
31828 27 U"SUHERS;",Y'",0PRND

31838 RETURN

31188 REM ABSOLUTE (MODE 8)

31116 ILEN=3:GO5UB SETOPRND

I1178 ? "5";HEXS, OPRND

31138 RETURN

31268 REM ABSOLUTE,X (MODE 9)

31218 ILEN=3:GOSUB SETOPRND

31220 2 “SU:HERS;", K", OPRND

31238 RETURN

31308 REM ABSOLUTE,Y (MODE 18)

31318 ILEN=3:GOS5UB SETOPRND

31328 7 “Su;HEKS;",¥", OPRND

31338 RETURN

31408 REM INDIRECT (MODE 11)

31418 ILEN=3:GOSUB SETOPRND

31428 2 “(5";HERS ;") ", 0PRND

31430 RETLRN

31500 REM INDEXED INDIRECT (MODE 12)

31518 ILEN=2:GOSUB SETOPRND

I1528 27 "C5Y;HERS;",X)", OPRND

31538 RETURN

31608 REM INDIRECT INDEXKED (MODE 13)

31616 ILEN=2:GOSUB szropnug

31628 7 (5" :HEXS;"),Y", OPRND

31636 RETURN

32008 REM ROUTINE TO SET UP INSTRUCTIO

N OPERAND IN DECIMAL AND HEXADECIMAL

32018 IF ILEN=1 THEN RETURN :REM 1-BYT

E INSTRUCTIONS HAVE NO OPERAND

32826 READ OPRMD:REM OPERAND FIRST (OR

ONLY) BYTE

32038 IF OPRND{8 OR OPRND)>255 THEN 2 "

UNEXPECTED END AT ";PC+1:G0OTD 36328

32048 IF ILENY>2 THEN 32070

372058 nEcInaL-opnno GOSUB DECZHEX :HEXS

“HEXS5 (3, 4

317068 nérunn

32878 READ X:REM OPERAND SECOND BYTE

370808 IF H<{® OR H)>255 THEN 7 “LNEXPECT

ED END AT “:PC+2:GOTO 308320

32098 OPRND=OPRND+256%K:DECIMAL=0PRND:

GOSUB DECZHENX

32188 RETURN

32280 REM nourlue TO CONVERT A DECIMAL

MUMBER T YTE HEXADECIMAL FORM

32218 o000 iea  DECIDEEThAL

32228 IF DEC=8 THEN RETURN

32238 D=INT(DEC/16) :Di=DEC-16%D

37248 HEHS(I T)=HEXDIGITS(D1+1,D1+1)

32250 DEC=D:I=I-1:1F I8 THEN 32228

32268 nETunu

32368 REM OP CODE MNEMONICS

32310 DATH ADC,AND,ASL,BCC, BCS,BEO BIT

BNE, BPL , BRK , BUC, BUS, CL

32 26 pafa cip,cl1,civ,che, cpx CPY,DEC

DEX,DEY,EOR, INC, INK, INY, JMP

32336 pafa J5R,LDA,LDX,LDY,LSR,NOP,ORA

PHA,PHP,PLA,PLP,ROL, ROR,RTT

32346 pata RTS,sBC,SEC,SED,SEI,STA,STH

,5TY, TAX, TAY, T5K, TRA, THS, TYA

32488 REM THE FOLLOMING 16 DATA STATEM

ENTS DEFINE A 256-ELEMENT

32418 REM TABLE TO INTERPRET EVERY POS

5IBLE BYTE VALUE (8-255) A5

32428 REM AN OP CODE AND AN ADDRESSING

MODE. WHERE THE ENTRY IS

32438 REM ZERO, THE BYTE UALUE DOES NO

T REPRESENT A UALID 0P CODE.

32440 REM NON-ZERD ENTRIES ARE IN THE

FORMAT 'OPAD', WHERE OP=0P CODE

32458 REM NUMBER (=POSITION IN ABOVE L

IST OF MNEMONICS), AND AD=

32468 REM ADDRESSING MODE. THE ADDRES

SING MODES ARE:

32478 REM 81-IMPLIED 82-ACCUMULATOR
83=IMMEDIATE 84=RELATIVE

32488 REM 85-ZERO PAGE @6-=ZERD PAGE,X
87=ZERO PAGE,Y O8=ABSOLUTE

32490 REM 89-ABSOLUTE,H 18-ABSOLUTE,Y
11=INDIRECT 1Z-INGEXKED INDIRECT

32588 REM 13-INDIRECT INDEHED

32518 REM FOR EXOMPLE BYTE VALUE OF
21 IS5 INTERPRETED BV THE THIRD

325208 REM DATA STATEMENT (52-), SECOND

ENTRY (5-1). THE NUMBER THERE IS
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32530 REM 212. THUS, $21 (DECIMAL 33
) I5 AN INDEXED INDIRECT *AND®

32548 REM OF CODE (THE 2ND MNEMONIC, MW
ITH ADDRESSING MODE 123 .

32608 DATA 1181,3512,8,8,08,3505,305,80,
3781,3503,3082,08,8,3508,308,0

32618 DATA 1884,3513,8,6,8,3506,306,0,
1481,3510,0,8,8,3589,309.,0

32628 DATA 29@8,212,8,8,785,205,4005,8
,3961,283,40802,0,7068,208,4008,0

312638 DATA 804,213,8.8,8,286,4806,8,45
91,210,8,8,8,209,40089,0

32648 DaTo 4201,2412,8,8,8,2485,3385,0
. 36081,24083,3302,8,2888,2468,3308,0
372658 DATA 1204.,2413,8.8,8,2406,3306,0
,1601,2416,8,8,8,2409,3389,86

317668 DATA 43081,112,0,8,8,1985,4105,0,3
881,103,41682,0,2811,188,4188,0

32676 DATA 13084,113,0,8,0,106,4106,0,4
761,110,8,8,8,109,4183,0

32688 DATA @,4812,8,0,58085,4805,4905,0
©2301,0,5401,0,5008,4308,4908,0

376968 DATA 404,4813,8,8,5086,4806,4987
,8,5601,4818,5501,8.8,4889,0,0

32708 DATA 3283,30812,3163,8,3265,30085,
3105,0,5201,3083,5101,8, 3208, 3808,3108

8

%2710 paTA 504,3013,0,8,32086,3006,3187
,8,1701,36816,5361,08,3209,30089,3118,0
32728 DATA 2083,1812,8,0,2805,1805,218
5,86,2781,18083,2201,0,2068,1808,2188,8
32736 bATA 904,1813,8,6,8,18066,2186,8,
1561,1810,0,0,08,18089,2183 .06
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32748 DATA 1903 ,4412,

6,8,1985,4405,250
5,08,2601,4483,3401,6,1

4

2

968,4488,2568,8
8,8,44086,2586,8,

32758 DATA 604,4413,8,8,
589,60

4601,4416,0,0,0,44893,

CHECKSUM DATA
(See p. 58)

118 paTa 77,348,851,9080,857,288,187,98
4,752,715,847,358,85,815,872,8928
30828 DATA 659,648,535,738,676,508,385
,572,665,59,434,347,675,944,341,8186
38170 paTa 3,538,749,333,154,92,191,91
7,4087,938,174,686,263,633,276,6338
38328 DATA 426,544 ,846,663,989,364,55,
799,944 ,956,56,567,945,511,882,9387
38748 DATA 46,61,864,946,749,58,925,94
7.357,59,923,941, 354,53 ,588, 7871

Ii118 DaATA 943,878,54,855,944,353,55,6
8,945,357,56, 741,946,2087,57,7443

Ii5088 DATA 879,946,313,58,777,947,357,
59,345,343,908, 264,384, 352,62,6914
328768 DATA 921,212,158,51,928,158,676,
85,480, 336,64,789,693,956, 144 ,6547
32348 DATA 336,317,564,518,55,172,843,
188,586,664 ,2,855,349,129,213,5785
32548 DATA 45,811.789.153,469,448,829,
889,286,217,6,4,517,726,629,6810

32748 DATA 791,635,1426

AUSTIN 80™ coLumn

FOR THE ATARI 800™

LETTER PERFECT - DATA PERFECT™
ATR8000™ - O/S - PROGRAMMING
TELECOM - SYNAPSE™. . MORE
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USEFUL BUSINESS COMPUTER.”

AF80 w/composite video $289.95
ATR8000 w/64k & CP/M 2.2 $449.95
ATR - as above w/AF80 $699.95
RGBI interface for AF80 $ 69.95

M/C, VISA & C.0O.D. accepted

AUSTIN FRANKLIN ASSOC., INC.
43 GROVE STREET
AYER, MASSACHUSETTS 01432
(617) 772-0352
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(continued from page 20)

“frequency’’ parameter, which accepts values
directly in Hertz (cycles per second) instead of the
arbitrary values used by BASIC. Logo’s extended-
range sound system can accurately reproduce
frequencies from 14 Hz to beyond the limits of
audibility.

TOOT’s “duration” parameter tells Logo how
long to play a sound before shutting it off. The
maximum play time is 255 *jiffies” or a little over 4
seconds. The SETENVelope command lets you con-
trol the decay (rate of volume decrease) of your
sound effects.

Lists and recursion.

Like its ancestor Lisp, the Logo programming
environment is organized around two fundamental
data types: words (atoms) and lists (groups of
words). All data and procedure definitions in Logo
can be broken down into words and lists. A Logo
program is itself nothing more than a list!

Logo’s unitized data structure gives the language a
number of fascinating capabilities. For example, it’s
possible to write a Logo procedure that can compose
new Logo procedures based on external data. You
can then instruct Logo to execute the procedures it
has written — all from within a Logo procedure.
Think of the weird things you could do with a
program-writing program!

Another idea central to the design of Logo is
recursion, or defining a procedure in terms of the
procedure itself. This may sound like the computer
equivalent of a dog chasing its tail, but in the hands of
a skilled user recursion can save hours of
programming effort while yielding clean, readable
code.

Atari Logo provides a surprisingly broad
selection of list-manipulating primitives that can pull
apart, analyze and synthesize Logo lists of any type.
Once you get tired of playing with turtles, take an
afternoon to explore the list-processing and
recursive properties of Logo. I think you’ll be
pleasantly impressed.

Other goodies.

The Logo cartridge includes a built-in procedure
editor that works like a mini text-processor. You call
the editor with the word EDIT, followed by the name
of the procedure you want to work on. Logo
automatically clears the screen and displays the latest
definition of the specified word. When you exit the
EDIT mode (by hitting the ESCape key), Logo
dumps the contents of the 3840-byte edit buffer
directly into Logo’s workspace, exactly as if you had
typed it in manually. A useful side effect of this
design is that any Logo commands which appear
outside a procedure definition will be executed
immediately.

Another feature of Atari Logo that deserves

special mention is its ‘“‘dribble file” capability.
Suppose you’re a teacher who wants to keep track of
a student’s progress during a Logo session, but you
don’t have time to sit and personally monitor
his/her performance. You can use Atari Logo’s
SETWRITE mode to open a disk file which will
automatically record everything the student types on
the TV screen. Later, you can step through the entire
session (a line at a time, if you like) and see exactly
what the student did or didn’t do. Nice.

Still gnashing your teeth over ATARI BASIC’s
meaningless error codes! Then check out Logo’s
superb error-handling system, which tells the user
exactly what went wrong in complete English
sentences. “PROCEDURE DOESN’T LIKE X AS
INPUT” is a whole lot friendlier than “ERROR —
8" in my book.

Documentation.

The documentation supplied with Atari Logo is
well-written and reasonably complete. $99.95 gets
you the Logo cartridge along with three books: a
160-page Introduction To Programming Through Turtle
Graphics that offers a breezy, entertaining walk
through the Logo environment; a 216-page Reference
Manual that describes the usage and syntax of each
Logo primitive in detail, with numerous useful
examples; and a 16-page Quick Reference Guide that
does exactly what its title suggests. They’re all fully
indexed, thoughtfully laid out and attractively
printed to boot. Let’s hope that future ATARI
languages follow the example of Logo in this regard.

RAM and time usage.

Atari Logo is a hog-o when it comes to RAM
usage. [ts basic memory unitisa five-byte cell called a
“node.” Each word in a Logo program requires two
nodes, plus an additional node for every two letters
in its name. Numbers require two nodes apiece; lists
use up one node for each element in the list, plus all
the nodes required by each element! So the Logo list:

[LOGO EATS RAM FAST]
requires 16 nodes or 80 bytes of storage! Too bad
ATARI didn’t use bank-switching to make Logo
“look” like an 8K cartridge — the extra 8K of user
RAM would have been mighty handy.

Logo is nothing to cheer about when it comes to
speed, either. The benchmarks I was able to devise
suggested that Logo was at least two or three times
slower than ATARI BASIC when it comes to simple
repetitions and commands like . EXAMINE (POKE)
and .DEPOSIT (PEEK). Recursive procedures make
Logo really look like a turtle.

[ hasten to point out that Logo was never intended
to be a model of speed or memory efficiency. It’s
more concerned with teaching than with pinching
bytes, and most educational users with a 32K system
should never have to worry about running out of
RAM. But Logo’s greediness just might get you into
trouble if you start getting ambitious with its list-



ISSUE 14

A.N.A.L.O.G. COMPUTING

PAGE 149

processing and recursive functions. Logo is the best
introduction to these concepts you’ll find on an
ATARI computer, but serious list-hackers should
start shopping for a bigger machine.

Dark mutterings.

No language system is perfect, and Atari Logo is
no exception. Although the system appears to be free
of any serious defects, I did run across a couple of
“undocumented restrictions’ the prospective user
may want to watch out for.

My biggest gripe is the way the editing cursor
“takes off”” when you hold down one of the CTRL-
arrow keys. Time and time again I found myself
backing up the cursor after it had gone sailing past
my desired editing point, completely out of control.
[ also experienced fatal editing lock-ups on more
than one occasion. Even the SYSTEM RESET key
wouldn’t help me — which was probably justas well,
since hitting RESET will erase your Logo program
even if you aren’t locked up.

The Reference Manual says that unused or
“dead” words can be cleaned out of the system with
the RECYCLE command. This is not completely
true. If you attach a value to a variable and later edit
that variable out of your program, the deleted
variable will never go away, even if you write the
program out to disk and load it back into Logo from

a coldstart! The only way to permanently remove
“deleted”’ variables is to use the ERN (Erase Name)
command on the offending words.

I’'m happy to report that Atari Logo does include
a way to access machine-language subroutines, using
the built-in .CALL command. But the manual
doesn’t say how to get your routines into memory,
where to put them, how to pass data back and forth
or how to return to Logo when you’re finished. I
suspect that the majority of Logo users will have very
little need for machine language, but the info would
be nice to have, just in case. And while we’re on the
subject of documentation, how about a chart that
shows what frequencies to specify with TOOT when
you want to play a certain musical note?

“This is the one.”

The above comments notwithstanding, Atari
Logo is one of the most intelligently-conceived and
well-executed pieces of software ever published by
ATARI. I highly recommend it to parents and
educators as a tool for computer education, and to
hobbyists interested in learning the fundamentals of
list processing and recursive programming. If
someone you know has been looking for a reason
to buy an ATARI home computer for their family,
they need look no further than this little cartridge

RANA 1000 DISK DRIVE

Single/Double Density Drive ... $299.00
AtariDOS .- evin sreesonsansns 32.00
Double Density Software ...... 42.00

TRAK AT DISK DRIVE

Single Density AT-D1 ......... $CALL
Double Density AT-D2 ........ $CALL
: o ALariiDOS i tath sl s $CALL
| ENERCTI BRI R Double Density Software ...... $CALL
PRINTERS
Gemini STX-80 (80 Column Thermal) ......coovvevineniniiiiinannn $169.00
Gemini 10X Printer (80 Column) ....oovviriiiieinieininiienennn, 299.00
Gemini 15 Printer (136 Column) ........vvviiirneeineeneeeeinnns 399.00
Silver-Reed EXP 500 Daisy Wheel Printer (80 Column) ......... 399.00
Epson RX-80 (80 Column) Dot Matrix .........ccoovviiiiiiinnn.. 359.00
Epson FX-80 (80 Column) Dot MatriX ........ccovvvunerieiinnnns 555.00
Epson FX-100 (136 Column) Dot Matrix .............coooiinnne. 749.00
ProwitetBEI0/AP . < s e St s e s s e oo ils s s st o Claiaies ainie
Gorilla/Banana Printer (80 Column)
MPP-1100 Parallel Printer Interface (Eliminate need forAtari850) ....  79.00
MONITORS
Gorilla™ Hi Res 12" Non-Glare Green Screen ................... $ 89.00

Amdek Video 300 Green SCreen .......ceeveeeeereeneraenisnaens
Amdek Video 300A Amber Screen ....
AMJeKICOlOT-IISCreen cc . ot chive suiti s v s wviarmiaisiomnialemiaois sias siath e
IMONOGCADIE s i e e it /oy feisle s bt el e e Bl s

MPP-1000IMOGEMI Y e s s o s ale steri i siaiaiete cisialsjo sl iarejsrsimts slato sie
Signalman Mark || Modem

A LIFETIME OF DISCOVERY
BEGINS WITH ATARI COMPUTERS

(and maybe Star Raiders). [

ATARI

600 XL C 1050 Drive

800 XL CALL 1025 Printer
1400XL 12 1020 Color Printer
1450XL (5 1027 Printer

1010 Recorder

ATARI - 3rd Party Software
ALL BRANDS - CALL

GENERIC DISKS

GENERIC 100% DEFECT-FREE/GUARANTEED MINI-FLOPPY DISKS
Diskettes (1 Box Min.) - 10 per box

SS/SD SS/DD DD/DD
1 or 2 Boxes 14.99/box 17.49/box 20.99
3 - 9 Boxes 13.99/box 15.99/box 19.99
10+ Boxes 13.49/box 14.99/box 18.99

Bulk Diskettes with Sleeves - Price Per Disk

SS/SD SS/DD DD/DD
10-29 1.39 1.59 1.99
30-99 1.29 1.49 1.89
100+ 1.25 1.45 1.79

TO ORDER CALL TOLL FREE: 1-800-824-7506

MC COMPUTER CREATIONS, Inc.
VISA P.O. Box 292467
Dayton, Ohio 45429
C.0.D. For Information Call: (513) 294-2002
(Add $2.50)

(Or to order in Ohio)

All Orders Add $3.00 Shipping and Handling. Ohio residents add 6% for sales tax.
ASK FOR OUR FREE CATALOG
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Headquarters!

Your Holiday Gift JI\

ATARI' o s03j683-5361

> We Know ATARI
Computers... Call
Us For The Latest

PI N BALL (Much more han a ame)
CONSTRUCTIONSET
5

@ A Fantastic Program!
@ Design the Pinball Game of
your dreams... or play one of five
games included on the disk!

New from 48K $3 5 10

Electronic Arts  Disk

It's 1915...
You are a British m\
It’s up to you to save the Empire...
Bombs away, God save the Queen!
@ Super scrolling screen!

® Dive,Climb,Turn

Another "*Winner” from Synapse!

$31.50

32K DISK/TAPE

w Koala Pad

The future
is here...

Input your )
commands with the @ Super Graphics

touch of a fingeron g Drawing

your Koala Pad. Program

Retail $100.00 Included with
Pad.

$87.00 -

TRAK DISKIE)RWE

Only $348
Only $398

(AT-D2 drive includes built-in printer  * 7
interface and printer buffer!)

Pole

% e m F
P ’t. From Royal Software & “% S oy
asion A N % COVERS ™
N = ¥ \
TARI ~ \‘\\\\' %\\0‘ \ &
R = n g 0 ® Available f
o 'm = 5 \SQ \1'\‘\%\ 6\\4\,. ¥ valiabie ior:
\\\‘; A & ‘u. | 1'{"% L t o '55("&\0\@\ > @ Atari 400/800/600XL/
‘/1{{ 0 . ealer inquines invited — S
i  Store 500-2000 fles per disk R (,\\\\S““\\\\\%‘Q“ o 800XL/1200XL computers
LG @ Fast machine language sorts. ik, \® <™ Q2 o3 @ Atari 410 program recorder
2 @ Works on single or double density © 1,‘6\‘\' and 810 disk dri
$44 90 ® Automatic delete of duplicates SK drive
5 ® Special coding feature % § ® EPSon MX-80 and FX-80
The reviews are coming in on this one, ® Official state abbreviations are built in. ﬁ printe[s
and it sounds like another Winner From ® Re-label fields for unlimited uses. 0
Atari!!! Super Scrolling Screen... Fast ® Merge files. ® Create sub-files Syper Mailer + is the most “user- Onl $8 95
Speedway Action! 16K Cartridge. | ® Search files on any field friendly” program available!!! Y $0.9J EACH
ALL TIME FAVORITES HARDWARE SOFTWARE SOFTWARE
Stan Raitlersi(Q)is can it s s 38.20 | Atari 600XL computer (16K). . . . .. .. 148.00 | Advanced Music System (D). .. ... ... 2900R IR0 (G eSSl i s R 39.50
Easterndront( D)) s 27.90 | Atari 800XL computer (64K). . ... ... 248.00 | Blackjack Casino (D.T). . ........... 1729 DRI RWayI0 ([H(D) P e P 35.10
PacaMani(C) i s r e 39:500 A A 10208 pliNter S s S 2490081 Pascal (D) 919 HRIHRe D0 B ) 35.10
Temple of Apshi O.T). .. .......... 35.10 | Atari 1025 printer. .. ........... 477005 R0 Uarxon = (DIl S 2I195RID Atk Crystalf(D) S utit e 35.10
ZORREIIHN(D)SERe e e £ACH 35.10 | Atari 1027 printer. .. ........... FUSI00RTHR hobosE (D) /o P S S 238958 1 Eropge (D) e R e e 31.40
Centinet e () Rmtyr D S S St 39.50 | Atari 1050 disk drive. . ........... 399.00 | Block Buster (D.T). .. ............ 17.95 | Arcade Machine (D). ............. 52.50H
Missle Command (C). . . ........... 29.70 | Atari 1010 program recorder. . ... ... 86.00 | Basic Commander (). . ........... 31.50 | Bank Street Writer (D). . . .......... 62.50
SHAMUSA DI s i eStas 20 S S | IO O G 79.00 | Ali Baba & the 40 Thieves (D). . . ... .. 28.90 | Shadow World D.T).............. 31.50
GhostEH I tei(D) e 34.95 | Panasonic green screen monitor. . . . . 199.00 | Jeepers Creepers (D). . ... ......... 26.90 | Quasimodo 1) ... ..iiii... 31.50
Ghest HNNER (D e tn s - s 29195818 G 0] Orm DN |1 T T . 299.00 | Castle Wolfenstein (D). . . .......... 26.90
oD T (D) e e giessy 31.50 | Astra 1620 disk drive. ... ........ 488.00 | Spitfire Ace D.T). ... ............ 26.90
GROp Bl R e e = 39.90 | Rana 1000 disk drive. .. ......... 349.00 nger Sanni{ D) e s e N A 22.45 TOP'TEN PROGRAMS
Wizard & Princess D). . . .......... 29.90 | Trak AT-1 disk drive. ... ......... 3AS10URIEStripIRoKer(D) N S SIS OR ] ARoleRP oS HONN(G) e e s 44.90
AstroTGhase (DI - T U e 26.90 | Koala Pad graphics pad. ... ........ A0 DR 7a % oD ) R S e e 29.90 | Donkey Kong (C). . . .............. 44.90
Sammy the Seaserpent (T). . .. ... ... 15.90 | Wico "Boss" joystick. . ... ......... 19.95 | Fort Apocalypse (€). . ... .......... 36N 0F1EBIIESMaxi(DIT) R v e 31.50
Miner2049e (G E s e e 44.90 | Dust covers (computers/drves/printers). . . EACH8.95 | Fort Apocalypse (D,T). . ........... g5 0R1EBasebal B0 S s SRR 28.90
Defenden (0NN S 39.50 | Flip-N-File (diskette or cartudge). . . .. . . . . . 24.90 | Pharoah's Curse O,T). . ........... 31.50 | Pinball Construction Set (48K, Disk). . . 35.10
BrossHireR(DIT) Attt e e 26.90 | Bright-colored diskettes(sson. 10/box). . . . 29.95 | Shamus (C). . . .. ............... REHI0RNEEooIDal [ DT ST SR 28.90
PreppletDi il i e in o 26.90 | Regular diskettesssso. 10/box). . .. .. .. 1995 N EShaTiS e (D) s Bt o s e A 31.50 | Monkey Wrench [1 (nota game) (C). . . . . . . 54.00
Ali Baba & the 40 Thieves (D). . . . . .. . 28.90 | TV/Monitor swivel base. . .. ... .. .. 39.95 | Necromancer O.T). .. ............ SIS OR U timall| S(D) RS R e 52.50
MasterTyper(D)ee. . v e 35.10 | Oak TV/Monitor stand. .. ... ... .... 29.9581k7epne (R (D,T)ER e 31850 [FAtehon (D) e e U 35.10
DiskeRDIRESISRIF S ke 44.90 | Oak TV/Monitor stand (for Percom drwes). . . 49.95 | Survivor OT). . ... ..o SII50RIDIIDUEA(C) R 44.90

PALACE ==

OPEN Monday - Saturday, 9 to 6

COMPII'I'ER

2160 W. 11th Avenue Eugene, Oregon 9740

.\‘

USE YOUR CREDIT CARD & CALL

ToII Free 1-800-452-8013
(Orders Only, Please)

For Information Call (503)683-5361

Shipping Note: UPS & Parcel Post-$2.00—UPS Air-$3.90
Shipping on hardware & paper supplis extra—Call for §.
24 & 48 hour shipping available...

We specialize in A TARI Compatible Products
So we know what works best!!!
Call for the latest info. ..

Call (503)683-5361

(503)683-5361







River Raid"and Kaboom!"
are here. And your Atari’ home
computer just became more fun
than ever.

Because River Raid and
Kahoom! have been re-designed to
take full advantage of home com-
puter capabilities.

Far beyond anything you've
ever experienced before in video
games.

Unique graphics, crisp detail
and brilliant sound all come together
with spectacular impact.

River Raid," the battle
adventure up the “River of No
~ Return?”

‘ - - The realism of

| W Carol Shaw's River

o * Raid is utterly

kX - amazing.

T It challenges
your reflexes,

stamina and strategic savvy as you
battle your way up the winding river.

Enemy choppers. Jets. Tanks.
Hot-air balloons. Ships. All out to
blow you to smithereens.

But you strike back.

Keeping one eye on the ever-
changing terrain.

Bridges. Mountains. Canyon
walls. Islands.

One false move and it’s curtains.

And if you're up to it, now you
can skip easier sections of the river
and get right to the heart of the battle.

Activision is a registered trademark of ALfth}Oﬂ [ne.
Atari is a registered trademark of Atari, Inc.
© 1983 Activision, Inc.

Everything that made River
Raid such a smashing hit 1s here.
And tons more. ,

Kaboom!', the award-
winning game of catch with
buckets and bombs.

Larry Kaplan's
Mad Bomber is
back. The buckets
are back.

But now, in v
Paul Willson's i e
adaptation, you s
can drop the bombs, while someone
else tries to catch them.

Imagine dropping bombs. Faster
and faster.

To the ever-quickening pace of
the 1812 Overture.

You shift night. Left. Back again.
All the way right.

He misses! You win!

Now it’s your turn to catch. The
pressure mounts.

The bombs start flying. You
dash to catch them.

And so it goes on into the night.

And every’ame you hit a new
high score, it’s displayed after the
game, just like at the arcade.

Kaboom! and River Raid for
your Atari home computer.

They're here.

Just for the fun of it.
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SLIP INTO
SOMETHING
TURBD CHARGED

like the road-scorching
speedster in RALLY SPEEDWAY
- — the game that turns your
ATARI into a full-blown, four-
wheeled demon! Take on our
demanding course, or use the
unigque Construct-A-Track option to
design your own. Push yourself to the
limit for a better lap time, or get a

friend in on the action for a one-on-one
duel to the finish line — it's your choice!

MAKE TRACKS TO

YOUR DEALER TODAY!
ATARI 400/800/1200 CARTRIDGE
0507 T e $49.95

. If your dealer doesn't have Rally Speedway in ' = '

', stock, phone 1-800-327-7172 with your order, or i
write us at Adventure International, P.O. Box 3435,
Longwood, FL 32750 for your FREE catalog.

. DEALER ORDERS WELCOME

COPYRIGHT 10847
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‘COMIEU'I‘ER (

IF IT'S FOR THE ATARL...
WE HAVE [T

1620
DISK DRIVE
Doubl
ikt Only $488

Rana 1000 oisk o Single or

Double
Density

Hi-Tech,

What has unlimited powe

Profile

THIS DOES!!!

(1

Low- scrolling perspective... & excitement???

$31.50

With any order, or /
i

send $1 (refundable

with purchase). / L

Send us your

name & address for
FREE FLYERS with
Special Offers!

Over 1000 items
for your Atari...

® Synapse @ Percom
@ Datasoft @ Epson
® Atari ® APX @ Al
® Hayes @ Visicalc

Use Your
Credit Cards!

We honor VISA,
American Express,
& MasterCard.

® On-line ® Amdek
@® Much more...

Wrench Il
$54.00

This is a BASIC & Machine-language
Programmers Aid for the 800. It plugs into the
right slot. and works with Atari BASIC to add 16
new direct-mode commands(Incl: Auto line
numbering. Delete lines: Renumber BASIC. Hex-
Dec conv.. Find string; Move lines: Exchange
string. Disk directory from BASIC. Mem test
More ). Also includes a monitor with 15
commands to interact with the 6502 This has
been proven o be a very helpful tool when wriling
your own programs!

A cartridge for the right-hand
Slot of your Atari 800!

Scrolling screens

Rally Speedway
Want'a Race????
Here's your game'

Design your own course!

Both on 16K Cartridge from Atari | 10% o €2

From Adventure International

$44.90

e One or Two

* Pass
* Run
* Kick

From Gamestar

32K DISK
Disk/Tape or TAPE

$28.90 | $28.90 rom camesti

FOOT |Baseball
BALL Super Sharp Colorful and

Smooth Graphics, with

Players 2-Player Option make thls a
© 24K RAM Great Entertainer.
Disk or Tape

EDUCATIONAL PROGRAMS

Math Tic-Tac-Toe D.T). .. ... .. .. 17.95
TypecAttack D).« oo v v v v s v nien 35.10
Pre-School 1.Q. O.T). .......... 21.90
Vocabulary Builder (D.T). .. ... .. 21.90
Preparing for the SAT. (D.T). ... 112.00

Math UFO ©T) ... ... . . .. 24.95
Spelling Genie (D). ........... 24.95 Kid Grid ().......
Kindercomp (D). .. ........... 26.90 GQ” (DS 2y B8
Rhymes & Riddles (D). . . ... .. .. 26.90 Wizard (D). ... ... ..
BUSINESS PROGRAMS gf‘a’";’st ”D(P -----
Personal Finance (D). . ... ... ... 67.50 icochet ( A R
Letter Perfect 0.C). . . . ... ... 89.90 Rescue at Rigel (D). . .
Data Perfect @), ... . ......... 89.90 Survival of Fittest (C). .
Spell Perfect (D). ... . ...... .. 89.90 Magic Mail (D)... ... ...
Mari Writer ©). ... ... 87.90 B“gl"O‘; O .......
Text Wizard & Spell Wizard (D). . -s6172.50 f“r:zne Sx;ﬁg’)ko‘ S
Super Mailer Plus (D). . . ....... 49.95 ; lodtis <
B/Graph (). . ......... . 89.90 Genetic Drift (D.T)....
S R 195.00 Chicken (@1)......
Labellt ©) oo 19.95 Slime (DT)........
Visicalec (D). . ............ .. 145.95

COMPI{I'ER

OPEN Monday - Saturday, 9 10 6 ;
2160 W. 11th Avenue Eugene, Oregon 97402

Reg. Special Reg. Special
30.00 17.95 6502 Disassembler (T). 20.00  6.95 sw?
40.00 19.95 Turmoil C). . ... ... 35.00 15.95
40.00 19.95 6502 Assembler (T).. 30.00 12.95
3500 17.95 Platter Mania (D). . .. 40.00  17.95
20.00  9.95 wor Sentinel One (D,T)...35.00  9.95 Wov
30.00 17.95 Guardian Gorn (D.T). . 35.00 9.95
40.00 17.95 Intruder (D,T). ... .. 35.00 9.95 ok
60.00 29.90 Atari Mailing List (T). . 30.00 9.95
30.00 14.95 Hockey (D.T)....... 3000  9.95
30.00  9.95 sw Pogo Man (DT). . ... 3000 9.95 Great
30.00  9.95 oy Serpentine (D.T). . . . . 3000 14.95
30.00 19.90 Apple Panic (D). . . .. 30.00 14.95
3500 19.90 Visicalc (D). ... ... 250.00 149.95
35.00 19.90 Capt. Beeble (C). . . . . 40.00 24.95

USE YOUR CREDIT CARD & CALL

Toll Free 1-800-452-8013 | ¢t

(Orders Only, Please)
For Information Call (503)683-5361

SUPER SPECIALS!

LIMITED QUANTITIES—WHILE SUPPLIES LAST!
(PLEASE LIST YOUR SECOND-CHOICE WHEN ORDERING)

I

BOOKS
Your Atari Computer. . ... ...... 16.95
Technical Users Notes. . ... ... .. 26.90
Compute’s 1st Book of Atari. . . . . . 12.95
Compute's 2nd Book of Atari. . . . . 1295
Machine Language for Beginners. . . 12.95
Mapping the Atari............ 14.95
Atari Source Book. ........... 12.95
AATIGRADNICS: 20 nis 4 ne st 12.95
DelReIATALI s w25 oo itsiii s 17.90
Inside Atari DOS............. 19.95
Kids & the Atari. ... .......... 19.95
Visicale s Book. 5ot wpe e ws ¢ 14.95
Book of Atari Software. .. ...... 19.95
MAGAZINES
ANTIC, Vol. 2/No. 6. . ... ....... 2.50
ANTIC:2Vol.i27N025. . 5 < ommiias 2.50
ANTIC. Vol. 2/Noi 4. . . . csuiie o 250
ANTIC Vall.2/No. 3.7, . o oo v s o 250
ANTIC: Vol. 2/N0. 2. « o onie s ok o 5 2.50
ANANEDG AN o S 2.50
ANALEOIG, N0 12, s s 2.50
ANKNLOG, Nor Il v ssmewin s 2.50

Shipping Note: UPS & Parcel Post-$2 00—-UPS Air-$3 90
Shipping on hardware & paper supphs extra—Call for $

r shipping available... Call (503)683-5361

We specialize in A TARI Compatible Products
So we know what works best!!!

Call for the latest info. .. (503)683-5361

IEE S




EXCITING NEW ATARI* SOFTWARE FROM JAY GEE

DEVILS DARE"

A STRATEGY BOARD GAME. BEAT THE
COMPUTER AND GET THE GAME FREE!
A superb implementation of the Ancient Japanese
game of GO-MOKU. Employs artificial intelligence tech-
niques to provide challenging advanced levels of strategy.
1-4 players race against time to get five tokens in a
row before the devilish computer does. Defeat his fiend-
ish strategy three times in a row and he will tell you his
SECRET CODE number. Send us your number and we
will refund your full purchase price. Rules and restrictions
apply; details provided with purchase.
Requires 16K and joy-
sticks. Available on diskette
and cassette for $24.95 in-
cluding tax and shipping.
MONEY-BACK OFFER
VOID IN STATES WHERE
PROHIBITED BY LAW.

Jay Gee entertainment software runs on all ATARI
Computers and uses high-resolution graphics.

TO ORDER: Bring this ad to your local dealer or
mail coupon at right (check or credit card info) or
CALL OUR TOLL FREE ORDER DESK 800-227-1617.
In California 800-772-3545—Please ask for extension 217.

The Jay Gee Programming Co.
7185 Blue Hill Drive
San Jose, CA 95129

DEALER INQUIRIES INVITED

“"ATARI" is a trademark of Atari, Inc.

ATTACK OF THE SPELLING BEES 4

AN EDUCATIONAL ARCADE GAME.
AIM, SHOOT, AND LEARN TO SPELL!

Words with missing letters bounce around the screen
while big colored letters rotate around the outside. Ma-
neuver your bee to snatch up the correct letter and fire it
at the incomplete word (aim carefully!). Score points for
correct letters and extra for completing a word. Score even
more for shooting a letter of your own color. Don't hit the “Wild
Wasp" or you will lose points; shoot him at a word and he always
adds a letter. Block your opponent's flight path with your bee or
shoot down letters so he can't get them.

Arandom arrangement of walls makes the game different every time. The game comes
complete with 250 built-in words. When you get those mastered, order additional word lists
from our catalog of dozens; we have lists on all grade levels and in all categories.

For 1 or 2 players, requires 32K and joysticks, available on diskette only for $39.95
including tax and shipping.

FREE TRIAL VERSION ($5.00 S & H) available on diskette and cassette. A reduced,
simplified, single-player version with 50 words. Return for 10% discount on full version.

ATTACK OF THE SPELLING BEES:

Please provide the following infor-

mation for our records % 2223 Demo Vef;gfzés%ggl(Zig?lé‘a)&]s ga?slglcl:eu&%dg)o S&H) I
Computer System: — [ Sendbrochure (free) |
DEVIL'S DARE:

e [] Send —_ copies on: [] Diskette [] Cassette ($24.95 each, tax, S & H included) |
Memory: — K__ Drves Payment: (] Check [C]MasterCard [JVISA [C] American Express |
Printer: _ — Credit Card Number: bl A o %
Pl ~ ExpDate:_ Signature: St :
CassetteRecorder: ~ [(JYes  [(JNo  Name: e |
850 Interface [OY¥es CINo  Address: - —
Modem Oves CINo  City: 145 State Zipe

e Convenient

¢ Fits All Models

¢ Improves Accuracy

® 29 Peel-and-Stick Symbols
to Label each Graphics Key

TO ORDER send $5.95 check or money order
(Texas residents add 5% sales tax) to:

DOVESTAR CREATIVE CONCEPTS
P.O. Box 2109, Dept. 2113, Nederland, Texas 77627
(409) 727-5978 (no collect calls, please) or:
MASTERCARD and VISA customers call Toll-Free
Monday-Friday 9 a.m. -5 p.m. Central Time Zone
— 1-800-531-7383 (In Texas 1-800-292-5098).
After dialing, get a second dial tone,

WAIT for operator and ask for
“EXPRESS NUMBER 1037

DEALER INQUIRIES RECOMMENDED!
Atari TM of Atari, Inc.

GIVE YOUR COMPUTER ONE FOR CHRISTMAS!

TAX COMMAND

NOW YOUR ATARI PUTS LINE-BY-LINE CONTROL
OF TAX PREPARATION AT YOUR FINGER TIPS.

\

Calculations are automatic. All you do is
enter your fax information. Tax Command
does all mathematical calculations for you.
Built-in tax tables eliminate guesswork. No
more finding the right column down and
right line across. Tax Command has the
1040 tax tables built right in. So
it zeros in on your refund (or tax
payment) amount automatically.
Tax Command is fast, easy! It

gives your computer more than Practical Programs, inc.

P.0. Box 93104-Y ¢ Milwaukee,

Avdilable at fine computer stores everywhere, or by ordering direct.

just the 1040 tax form. Tax Command tells
you when to income average, and has the
forms you need. Plus Schedule A (Itemized
Deductions, including medical), capital
gains and losses, and more. Anyone who
can read can use Tax Command. And the
best feature of all.. just
$24.95 plus $2.00 for shipping
and handling. Wisconsin
residenfs add 5% tax. Specify
computer type, fape or disk.

WI 53203 » (414) 278-0829

/




twistionfanfoldifavorite

ioca! software dealer.




one package. “"VAPBLE{B®S 3.3 REQUIRED) 48K DISK $34.9:
ster Board. But 1 JARI 48K DISK $34.95
' ic-tac-toe MMBBORE 64 TAPE & DISK $34.95

Sp colors, super sounds and
g addies” ever assembled on one screen.
for all ages!

INTERNATIONAL

A DIVISION OF SCOTT ADAMS. INC

P.0. BOX 3435 « LONGWOOD, FL 327
1-800-327-7172




