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Infocom, Inc., 55 Wheeler Street, Cambridge, MA 02138

InFOCOIft
For your: Apple II, Atari. Commodore 64. CP/MW~ DECmate,
DEC Rainbow, DEC RT-ll, IBM PC' and PCjr. KAYPRO II,
MS·DOS 2.0: NECAPC. NEC PC-BOOO, Osborne. Tandy 2000.
TI ProCessional, TI99/4A, TRS·BO Models J and m.

'Use the IBM PC version for your Compaq, and the MS· DOS 2.0
version for your Wang or Mindset.

But there is this key difference
between our tales and conventional
novels: Infocom's interactive fiction is
active, not passive. The course of
events is shaped by the actions you
choose to take. And you enjoy enor­
mous freedom in your choice of
actions-you have hundreds, even
thousands of alternatives at every
step. In fact, an Infocom interactive
story is roughly the length of a short
novel in content, but because you're
actively engaged in the plot, your
adventure can last for weeks and
months.

In other words, only you can
complete the works of Infocom, Inc.
Because they're stories that grow
out of your imagination.

Find out what it's like to get inside a
story. Get one from Infocom. Because
with Infocom's interactive fiction,
there's room for you on every disk.

THE INCOMPLETE WORKS
OF INFOCOM, INC.

Incomplete, yes. But it's not just
because we're always bringing out
new stories in the Infocom interactive
fiction collection. Nor is it simply due
to the fact that with all the writing and
re-writing, honing and perfecting that
we put into every one of our stories,
our work is seemingly never done.

The real reason is: an Infocom
work of fiction can never be complete
until you become a part of it.

You see, as hard as we work at
perfecting our stories, we always
leave out one essential element-the
main character. And that's where you
enter in.

Once you've got Infocom's inter­
active fiction in your computer, you
experience something akin to waking
up inside a novel. You find yourself at
the center of an exciting plot that
continually challenges you with sur­
prising twists, unique characters
(many of whom possess extraordi­
narily developed personalities), and
original, logical, often hilarious puz­
zles. Communication is carried on in
the same way as it is in a novel-in
prose. And interaction is easy-you
type in full English sentences.

CIRCLE #102 ON READER SERVICE CARD.



SOF
TO MAKE THE FIRST BASKET­
BALL PROGRAM that feels Uke the
real thing, it helps to start with two guys
who know what the real thing feels Uke.

Enter Larry Bird and]ulius Erving.
Bird - the hustler, the strong man,
deadly from outside. Erving - The
Doctor, maybe the most explosive
player in the history of the game.

We talked to them, photographed
them in action, studied their moves and
their stats and their styles. Then we
set out to create on computer disc an
event which may never happen in real
life. We put the two of them together
on a dream court of light, for an elec­
tronic afternoon of one-on-one.

It wasn't easy. When
they talked, we listened.
When they criticized,
we made big changes.
When they gave sug­
gestions, we took them.

And it shows.This
thing is absolutely un­
canny. You actually
take on all the skills and
characteristics of Bird
or The Doctor - their
own particular moves,
shooting abilities, even
strength and speed.

You'll meet with
fatigue factors, hot and
cold streaks, turn­
around jump shots,
and 360-degree slam
dunks. But there's some whimsy in
here, too-a funny referee, a shattering
backboard, even instant replay.

It's called Julius Erving and Larry Bird
Go One-on-One.NYou're Bird. Or you're
The Doctor. And that's th':: last deci­
sion you'll have plenty of time to make.

NOW AVAILABLE FOR
ATARI HOME COMPUTERS

ARTISTS?
How we got this years hottest sports game out of
two rather inexperienced designers.

Julius Erving and Larry Bird Go One"on.. Onc is now available on diskette (or Apple lI,lI+.nnd lie compulcrs_ Appl~' is a fl'gistr:rLx!
lrademark of Apple CompUlcr.To find out morc ..boUI Electronic Arts and its producls, write US:lt 2755 C,mpus Drive. San Mateo. CA 9·H03 or
c.1I(415) 571·7171.

ELECTRONIC ARTS'"

CIRCLE #103 ON READER SERVICE CARD.
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SAVE $$$ ON THE

ATRSOOO
16K ATR8000 $295
64K ATR8000 with CP/M2.2. . . . . . . . . . . . . .. 450
256k CO-POWER88 (MSDOS or CPM) • . • • . .. 450
64k ATR8000 w/256k CP88. . . . . . . . . . . . . . .. 850
AUTOTERM80 displays 80 col ........•••••• 30
MYDOS Atari DOS compatible. . • . • . . . • • . . . . 30
Tandon 100-1 SSDD full-size in case &pow. sup.. 250
2 Tandon 100-1 's Dual case & power supply .... 450
Teac 55b DSDD thin-line. . . . . • . . . . . . . . . . . . .. 310

CABLES: Terminal $30
2 drive . . . . . . . . . . . . . .. $25 Centronic Printer. . . . .. 30
4 drive. . . . . . . . . . . . . .. 37 RS232 (serial). . . . . . . . .. 30

ADD: $7.50 Shipping for each ATR8000 and each Drive
$2.00.for C.O.D. Orders / 6010 Sales Tax in Illinois

RTTrJ-SrJfT
232 N. Chambers Street, Galesburg, IL 61401

HOURS 309.343.4114 WE.ACCEPT
1-5 pm daily CIRCLE #104 ON READER SERVICE CARD. American Express

Beware the dreaded modem.

I wear two hats. One belongs to
the owner of an Atari 800; the
other to an electronics engineer
with a large, independent tele­
phone company. As an Atari owner,
I am intrigued by the doors
that open when a modem is attached.
Suddenly, my computer can talk
to another computer across the
country. In fact, if I assert myself
after all the digital handshaking is
complete, I can actually talk to the
humanoid at the other end!

This is all very nice, until I put
on my telephone engineer's hat.
Then I'm appalled at the runaway
abuse of the telephone network
by some of the modem designers
and users. Half-baked equipment,
some of it very expensive, is flood­
ingthemarket. Equally half-baked
documentation accompanying it
promises features that the tele­
phone network cannot possibly
guarantee. As a result, the deceived
modem user turns against the
telephone company, complaining
that his modem sometimes works,
sometimes produces errors; or it
doesn't work at home, but works
at his friend's house; or he can
place a call to a bulletin board
1000 miles away, but not to another
board 100 miles away, etc.

First of all, the telephone net­
work is designed to supply a voice
grade service. And "voice" means
just that-not a private analog
data circuit, which is what too many
ofus seem to expect. All telephone
companies meet national perform­
ance standards on voice quality.
These standards are monitored at
the federal level and by the state
Public Service Commission. Be­
cause the voice grade network
performs so well, some modem
designers and' users make fal~e

assumptions about what they can
demand from it. They think of it as
a network that exists only to trans­
mit their two sinewave tones in the
voice band, without error.

In particular, they are very hazy
about such things as: A. Data signal
send levels; B. Switched network
losses from call to call, that depend
on the path chosen by a central
computer in another part of the
country perhaps; C. Random noise
appearing on the telephone pair;
D. Hum appearing on the line
(courtesy of the local or distant elec­
tric utility); E. Impulse noise level,
duration and frequency (these can
look like data signals); F. Ringing fre­
quencies and voltages, which are
often as much as 100 volts AC; G.

Echo amplitude and delay from
satellite links; and H. The so-called
"ringback" tone. (This is what you
hear while you are waiting for your
party to pick up his phone. Note:
you do not hear his phone ringing.
His phone may, in fact, be discon­
nected. You will still hear the
ringback. So don't complain that
you heard his phone ringing - you
didn't.)

Armed with this lack of under­
standing, a modem designer can
easily tum out a marginal design.
The modem's performance will then
vary with time and circumstance,
in a manner beyond the designer's
ken. Nevertheless, he sells it
to the innocent consumer, whose

(continued on page 8)



ALOG COMPUTING PRESENTS
HIGH QUALITY PROGRAMS AT AFFORDABLE PRICES FOR

ALL ATARI COMPUTERS WITH 48K AND 1 DISK DRIVE.

SUMMER SPECIAL - BUY TWO & GET ONE FREE!*
* WHEN ORDERING DIRECT FROM ALOG

* * * * NEW! * * * *
THE ALOG CARDFILE

TURNS YOUR ATARIINTO AN ELECTRONIC CARD
FILE. SEARCH & SORT ON ANY LINE. FORMATTED
PRINT AND NUMERIC FIELDS MAKE THE CARDFILE
IDEAL FOR YOUR EXPENSE RECORDS, INVEN­
TORIES, AND RECEIPES.

THE ALOG PAGEWRITER
TURNS YOUR ATARI AND 80 COLUMN PRINTER
INTO AN EASY-TO-USE ELECTRONIC TYPEWRITER.
THE ENTIRE PAGE LAYOUT IS DISPLAYED
GRAPHICALLY WHILE YOU TYPE. IDEAL FOR
SIMPLE WORD PROCESSING TASKS.

~LOG COMPUTI~G PRODUCT CATALOG
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MARGIN
-,- ,, ,

:--.:.. ---------:: : =---_ ....=::-:.:....~:.-:
, ,
:.... ~-----:-..:...---= =-::=...- __ • ----l

~ =----=- =---:---==:~
~----_. I
, ., ,
, - ,, '

PAGE LAYOUT

LINE

INDICATOR

CAl'll) <:1. 4 4 CARDS TOTAL

COMMMW MODE
{E)OIT .• {L)ABLE, <5'>E~RCH .. {P)RINT
(CTRL) (5)1DRT ~ {T}OTltL .. <O)THEH, {O)UIT

TEXT WINDOW

THE ALOG DISPLAYMAKER THE ALOG MAILLIST
MIXES COLOR GRAPHICS AND THREE TEXT SIZES
ON THE SAME SCREEN. BUILT IN CHARACTER
EDITOR AND SHAPE DRAWING ROUTINES.
GRAPHICS DUMPTO MANY PRINTERS. GREAT FOR
MAKING GRAPHS, CHARTS, AND HAVING FUN.

IS AN EASY-TO-USE, MENU-DRIVEN DATA BASE
PROGRAM DESIGNED FOR MAILING LISTS AND
PRINTING LABELS. FAST 3 KEY SORT AND MULTI­
LEVEL SEARCH ON ANY LINES. PRINT FORM
LABELS 1 TO 2 INCHES HIGH.

.-..-----.
l:lBC~abC~ A

: The. ,

THE ALOG MAILLIST
(C) Copyright 1983 by ALOG COMPUTING

<L>OAD FILE
<S>AVE FILE
<A>PPEND FILE
<F>ILENAMES

M A I N - MEN U

<U>TILITIES
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: :: ;D:l:SPLAYMAK'ER,, . ,

<C>REATE NEW RECORDS
<E>DIT/VIEW RECORDS
<D>ELETE MEMORY
<P>RINT RECORDS

[.~ (D)raw (E)llipse (nill
~C/Olors (R)ectangle (T)ext (ESC)
(O),~,(2),(3) Choose color U
(p)rint, (G)et, or (S)ave screen

<X>IT PROGRAM

HIT <KEY> FOR OPTION:

All programs are only $39.95 each including tax. To order direct send check or money ordertoAlog
Computing, 1040 Veronica Springs Road, Santa Barbara, CA 93105. We pay shipping. For infor­
mation, credit card orders or C.O.D., call our distributor: COMSTAR (805) 964-4660.

Dealer and distributor inquiries invited. (ATARI is a trademark 01 Atar;, Inc)
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dreams are soon shattered.
A specific case, if you will. The

customer had justpurchased a high
quality portable computer (an Os­
borne), with an integrated modem
and audo-dialer. It worked
well from his residence, and from
his friend's house, but not from
either of his two business lines. I
spentmuch timeand money looking
for faults in the telephone plant.
The cable performance was in
limits, but we were loathe to blame
a prestigious computer manu­
facturer. We should have, because
eventually we discovered that the
modem, instead of waiting for the
distant computer to come on-line,
was trying to shake hands with
the telephone ring-back tone. So
when this ring-back tone stopped
after one second, the modem dis­
connected. The customer's place of
business was closer to the central
office than was his residence, and the
stronger ring-back was confusing the
poor old modem. In effect, the bet­
ter the telephone loop, the worse
the modem's performance. The

TECHNOLOGIES
COMPUTER PERIPHERALS

introduces...
Parallel
Printer
Interface...$59.95

·WORKS WITH ALL ATARITM COMPUTERS

-WORKS WITH ALL CENTRONICS COM­
PATIBLE PRINTERS AND TYPEWRITERS

-FULL 8-BIT GRAPHICS CAPABILITIES

-REOUIRES ONLY ONE JOYSTICK PORT

-WORKS WITH ALL SOFTWARE THAT USE
DOS II. INCLUDING THE ATARIWRITERTM
WORD PROCESSOR

-PRINTER DRIVER IS RESIDENT IN DOS SO
NO ROM SWAP IS NEEDED

-COMPLETE WITH 5 FEET OF CABLE.
OETAILED INSTRUCTION MANUAL. COL­
OR COORDINATED PACKAGE AND THE
PRINTER HANDLER SOFTWARE ON A DISK

For ordering or information, Call or write:

PS TECHNOLOGIES
P.O. BOX 1335, PALATINE. IL 60078
(312) 359-8288 (24 HOURS)
Shipping and handling add $3.00. VISA. MASTER·
CARD. MO ACCEPTED. COD add $2.00
Illinois residents add 7% sales lax
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customer was extremely embar­
rassed by it all, and told me he
would get rid of the computer.

There is an industry standard
governing the maximum tone am­
plitude that may be placed on a
telephone line by a modem. This
level is -9dBm. (Le., 9dB below 1
milliwatt.) Sometimes, a modem
user who has trouble getting
through opens up his unit, finds
the LEVEL control, and cranks
it up to the maximum. He knows
nothing about crosstalk. He may
care even less about the inter­
ference he is causing to other
telephone users. He is determined
to get through, and the heck
with everyone else. Modem users
should note that it is extremely
rare to have a problem with signal
level on a modem circuit. A re­
ceiver can operate down to a level
of -40dBm, and often lower. So,
starting from a transmitted signal
level of -9dBm at the far end, all
tones will arrive at a minimum of
-25dBm. In other words, with at
least a 15dB safety margin. So why

The Best FOr Less

INDUS OT
$349.95

-CUARANTEED LOWEST PRICES-
CALL OR WRITE

DAISY WHEEL PRINTER $399.95
APE FACE PRINTER INTERFACE $69.95
ULTIMA III. . $39.95
FLIGHT SIMULATOR II $39.95
JUPITER MISSION $39.95
UNIVERSE. . $69.95
ZOMBIES. . .$29.95
BOULDER DASH $24.95
CHATIERBEE . . $34.95
ZEPPELIN. . . . $26.95
BROADSIDES. . . . .. . $29.95
RAILS WEST , $29.95
RALLY SPEEDWAy $34.95
INFIDEL. . . . $33.95
RETURN OF HERACLES $24.95
DINO EGGS $29.95
ULTIMA III HINT BOOK $12.95
ALTERNATE REALITY CALL

Please add $2.50 shipping 1$4.50 outside USA)
California residents add 6%.

Send Stamped Self Addressed Envelope
for FREE CATALOG
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crank up the send level and inter­
fere with someone else?

Other problems have occurred
because some modem designers
fail to guard against impulse noise
on the line ... may not have given
it a moment's thought, even. Im­
pulse noise is caused by household
appliances, power surges, CB or
ham radio transmitters turning on
and off, or lightning. An impulse
is broadband, and some part of it
will pass through any mark-space
tone filter system. A poorly de­
signed guard circuit will allow
this impulse to false-trigger the
pulse generator at the modem
interface. An error results, and
the telephone company is blamed.
The consumer has been brain­
washed into thinking that he has
the right to a private analog data
circuit, each time he hooks up. But
he hasn't, and we all suffer.

Yours truly,
Peter Vaughan
St. Petersburg, FL

AFFORDABLE EXPANSION
limited SOldering ReQuired 90 Day Guarantee

48K EXPANDER $4995Enough memory
for most SOftWclre

Upgrade Kit
lJPgradeS 48K Expander to 641( 534.95

64K EXPANDER $7995
enougtl memory
for atl programs

Include $5.00 for Shipping

NAME:

AOOI1ESS:

OTV:

STATE,ZlP:

3 week tletlllerY fOr money oroers

*'FiRSllUare.
PO 80X 543. Oregon Cltv, OR 97045

ATMI ... ,.......... T'W 503/656-5543
OIf"'TAAl~
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L I Alari IS the registered trademark of Alan, Inc.

LofsaBytes is pleased to also
present a fine commercial
program by special arrangements
with Lee Actor, the author of the
Award Winning Advanced
Musicsystem. The all new,
machine language, improved
Advanced Musicsystem II .
Specity 16K casselle or 24K disk.
Full instructions. Originally
$29.95..LotsaBytes price only
$14.95.

FULL 100% replacement
guarantee. Any disks tound to be
defective will be replaced free and
we will also refund your return
postage.
All orders are shipped by Flfst Class U.S.
Mail. Add S1.50 per order shlppmg and
hand/mg. International add 15°'0. U.S. funds
only. California residents add 6' Ao sales lax.
Checks or Money Orders only. Sorry. no
C.O.D. Please allow two weeks for personal
checks to clear.

LOTSABYTES
15445 Ventura Blvd., Suite 10H

Sherman Oaks, CA 91413

ATLAST!
A nationwide public domain

copy service! Some of the best
programs ever wrillen for the
Atari are in the Public Domain.
But you would spend HOURS
downloading by phone (if you
have a modem), WEEKS waiting
for a user-group Disk of the
Month (if you are a club member),
or a month between issues ot your
favorite Atari magazines, and still
not find the quality, quantity, or
selection that LofsaByfes
provides on each disk.

Our Master Library contains
thousands of the latest and
"classic" programs that we have
gathered trom user-group disk
libraries, the most popular
Bulletin Board Systems, and the
public domain pages of your
favorite Atari magazines. Only the
finest are selected and copied
with as many as 25 dillerent
programs per disk, and then made
available to you at the
unbelievable LOW PRICE OF
JUST $7.95 each.

"DISK #1 - 25 Game programs
on two full disk sides. Selections
include most of the latest and
most desirable "arcade" quality
games. $7.95
"DISK #2 - 25 Utility programs.
This useful assortment will help
you to unleash the full power of
your computer. S7.95
"DISK #3 - 25 Advanced
Musicsystem files on two full disk
sides. Complete with a public
domain Player program. Now you
can listen to your Atari playing
many of your favorite "top 40" and
classics. $7.95

** FREE BONUS **
With your order for any three (3)

disks we will send you your
choice ot either:
,. ATARI XL TRANSLATOR

DISK that enables XL owners to
use most 400/800 software - FREE

or
2. An all-dillerent Advanced

Musicsystem disk with the Player
program - FREE!
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COST EFFECTIVE SOFTWARE
BY

"The Bestlinle Software House In Telas"

HOMEBASE by SOFT SECTRE is a
versalile dalabase program lor Ihe home, small busi­
ness or lab. In a 'USER FRIENOLY' MENU driven formal
HOMEBASE utilizes TWENTY COMMANDS: CREATE.
ADD. LIST, CUST, CHANGE, CONCATENATE
SEARCH, SUM. SORT, DELETE, LABELS, LOAD:
PRINT. SAVE, DIRECTORY, HELP. DRIVE, AUDIO,

LOWER CASE, END. An oplional SECURITY CODE
prevenls unalhomoo dala IiIe relrieval and manipula­
lion. OptIOnal AUDIO FEEDBACK signals Ihe end 01 a
command response. The ATARI version uses a
MACHINE LANGUAGE SORTI

HOMEBASE is ideal lor: MAILING LISTS (we use il
ourselves); household. insurance and equipment IN­
VENTORIES; MAINTENANCE schedules; a PRESCRIP­
TION list: refund COUPON and GROCERY lisls. Ready­
lo-use dala files lor these lasks are included. Why buy
several programs? Purchase the ONE program that will
handle all 01 your dalabase needs. HOMEBASE by
SOFT SECTRE wrll SAVE you TIME and MONEY!

SELECTRE by SOFT SECTRE is included in Ihe disk
based package at no addilional charge (a $29.95
valuer) Drsk DIRECTORIES and PROGRAMS are
loaded wrth numeric key rnpul allowing even fhe mosl
rnexperrenced person 10 easily operate the compuler.

ATARI DR PET DISK 32K $49.95
PET TAPE 16K $49.95

Add $2.00 lor shipping.

SOFT SECTRE
POBOX 1821. PLANO. TX 75074

Send lor FREE catalog' VISA/MasterCard WELCOMED

State _

Name

Address

City

QUESTION ABOUT
YOUR SUBSCRIPTION?
Check the appropriate boxes below:

o New subscription. Please allow 4-8
weeks for your first copy to be mailed.
o Renewal subscription. Please include
a current address label to insure prompt
and proper extension. 0 1- year $28.00.
This rate limited to the U.S.A. and its
possessions. 0 Payment enclosed or
o Bill me.

MAIL TO: ANALOG COMPUTING
P. O. Box 615, Holmes, PA 19043

Let us know your new address right away. At­
tach an old mailing label in the space provided
and print your new address where indicated,

DON'T MISS ASINGLE ISSUE.

ATARI 850 INTERFACE - $220
Compucat - $163

RANA 1000 DISK DRIVE - $449
Compucat - $308

SAMPLES!!!

Catalog of Computers and Supplies

(408) 353-1836

We support the complete ATARI and
COMMODORE product lines.

Ask for our free price list.

You may order in the regular manner or
download our Te/eCatalog and order

from your computer or terminal.

INDUS GT-$449
Compucat - $325.60

Our Prices Are WHOLESALE + 10%

COMPUCAT
24500 Glenwood Hwy., Los Gatos, CA 95030

Instant shipping (or as fast as we can). Mastercard &
Visa accepted (no extra charge). Shipping &
handling add 5%. California customers add 6.5%
sales lax. Order by phone (Mon. - Fri. 10 am - 5 pm
PST). Order by modem (Daily 6 pm - 9 am) from our
online TeleCatalog. Prices subject to change
without notice.
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The

Winners

ISSUE 20

ANALOG's staff picks their all-time favorite games.

The idea for this article sprang from a reading of
Road and Track and Motor Trend. Occasionally,
R&T lists what cars their staff is currently driving,
and annually, MT picks their "Car of the Year"
awards. Let me first say that these few pages were done
as more or less a fun~thing~to~do, and, in actuality, our
top game list probably changes on a daily basis.

Reasons for a favorite game vary greatly, and it's fre~

quently difficult to remember some old favorites
when flashy new ones pop up. However, we've
tried to overcome this, and, indeed, games from the
entire Atari computer lifespan appear on the list. To
give older games a fair chance, we took an "after
the dust settles" outlook on the newer ones that have
recently come to market.

Old favorites like Star Raiders and Missile Com~
mand have what it takes to hold a player's interest and
keep you coming back for more self torture. And
those in the middle, two years old or so, are still
fond in (some of) our memories, such as Pac~Man and
Threshold. But there's no question that some late
bloomers, like MiG Alley Ace and Boulder Dash,
have caught our eye(s).

The nominations.
The editorial staff of ANALOG was asked to

select their seven favorite games of all time. And
believe us, the ANALOG game library is so vast,
it must have shifted the earth's magnetic poles. The
final list of chosen games consists of thirty-three dif­
ferent titles from eighteen manufacturees. Except for

Jon A. Bell

1. Star Raiders
2. Archon
3. Miner 204ger
4. Missile Command
5. Pac-Man
6. Threshold
7. Breakout

Star Raiders on a Kloss Video Beam, room lights off,
the FINAL COUNTDO WN score on 7. Sink back into
your Recaro desk chair and let the photons etch out
your brain.

Lee H. Pappas

1. Star Raiders
2. Missile Command
3. Lode Runner
4. MiG Alley Ace
5. Krazy Shootout
6. Breakout
7. Boulder Dash

Star Raiders - Commander Level: Star Commander
Class I, no shields used the entire game, 54 Zylons
destroyed. April 20th, 1984. That's it, that's all.

Michael DesChenes

1. MiG Alley Ace
2. Missile Command
3. Castle Wolfenstein
4. River Raid
5. Bruce Lee
6. Silicon Warrior
7. The Return of Heracles

I don't enjoy sitting alone playing a one-person com­
puter game. Multiple-player interactive games are the
only ones that will ever make it on my list of all-time
favorites.

Atari, none ofthe other software companies has more
than two or three games on the list, and most have only
one.

Each reviewer was also asked to quote on his favo~

rite game, the video game business in general, or to~

day's weather. Finally, we tabulated the results of
chart frequency to show Atari leading the way with
Star Raiders (six votes), followed closely by Mis~

sile Command and newcomer MiG Alley Ace.
This survey proves nothing, except that taste in

games differs ... from hard~core, blast~'em~to~bits

all the way to "Drink Magic Potion." And, finally,
the games we've chosen are the best ofthe best, so your
software collection will suffer no ill~effects if you
dash out to buy any of these products. 0
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Tom (HUD) Hudson

1. Star Raiders
2. Archon
3. Boulder Dash
4. Miner 204ger
5. Missile Command
6. MiG Alley Ace
7. Donkey Kong

Charles Bachand

1. Gateway to Apshai
2. AIi-Baba
3. Gruds in Space
4. Archon
5. Miner 204ger
6. Wayout
7. Zork I

The ultimate test ofa truly good game is its lifespan ­
most last a couple weeks or less. Others, like Star
Raiders, are still fun five years after their introduction.

Pat Kelley

1. Archon
2. MiG Alley Race
3. Orc Attack
4. Operation Whirlwind
5. Choplifter
6. Star Raiders
7. Sub Commander

In the cutthroat world of games, EA's Archon is a
real killer. What else can I say about a game 1've devoted
over lOa hours of my life to?

Kyle Peacock

1. Star Raiders
2. Encounter
3. Missile Command
4. Pole Position
5. Starcross
6. Choplifter
7. M.U.L.E.

Encounter does for my visual senses what Starcross
does for my unending quest for the stars.

Tony Messina

1. Star Raiders
2. Wizard of Wor
3. Encounter
4. MiG Alley Ace
5. M.U.L.E.
6. Shamus
7. Agent USA

To computer-illiterate jugheads, Star Raiders is
just another video game. To the more perceptive, Star
Raiders is the ultimate simulation from a $200 graphics
box. Fifteen years ago, you would have been playing it on a
half-million dollar machine - not in civilian hands.

I must be into self-torture, for my favorite games
tend to be the most frustrating. And for sheer masochism,
my vote goes to Gateway.

ANALOG's
Favorites.

Star Raiders.

Missile Command.



PAGE 12 ANALOG COMPUTING ISSUE 20

Archon.

MiG Alley Ace.

Miner 204ger.

The Top Five

1. Star Raiders - Atari
2. Missile Command - Atari

MiG Alley Ace - Microprose
(Tie)

3. Archon - Electronic Arts
4. Miner 204ger - Big Five

Atari, Inc.
Star Raiders
Missile Command
Pole Position
Pac Man
Donkey Kong
Breakout

Big-Five Software
Miner 204ger

Broderbund
Choplifter
Loderunner
Operation Whirlwind

CBS Software/Entertainment
Krazy Shootout
Wizard of Wor

Datasoft, Inc.
Bruce Lee

Manufacturers Listing

Electronic Arts
Archon
M.U.L.E.

EMI Software
Orc Attack
Sub Commander

EPYX
Gateway to Apshai
Silicon Warrior

First Star Software
Boulder Dash

Infocom
Starcross
Zork 1

Microprose
MiG Alley Ace

MUSE
Castle Wolfenstein

Quality Software
Ali-Baba
The Return or Heracles

Scholastic Winners
Agent USA

Sierra/On-Line
Threshold

Sirius Software
Gruds in Space
Wayout

Synapse Software
Encounter
Shamus
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For computer assisted instruc­
tion, our software more than
passes the tesL.it EXCELS! With
over 1000 educational programs
designed specifically to concen­
trate learning for all users, from
kindergarten level to advanced in­
dividual studies, from slow learn­
ers to exceptionally bright stu-
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For Your A tar; Computer
TRS 80 Color, I, III & 4 or Apple Computer

~D~o~r~se;;!Jt~t~~~.~ I Software
Passes
the Cost­
Efficiency
Test!

TOLL FREE 1·800·654·3871
IN OKLAHOMA CALL (405) 288·2301

[~)~go~!!!!
Box 1226, Norman, OK 73070

For your Atari 400/600/800/1200, you will need the Atar; Cassette Recorder and the
Dorsett 4001 Educational Master Cartridge, $9.95. For your Apple II, you will need
the Dorsett M402 TIT plug·in board, $99.00, and the M401 stereo cassette player,
$79.00. All programs listed are available for TRS 80, I, III, 4, which require the M203
speaker converler, $99.00, and 401 slereo cassette player, 579.00.

559.90 for an album containing a l6·program course (8 cassettes with 2 programs
each at $3.75 per program). $8.80 for a 2·program cassette.

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

For more information, or to order call:

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

Economics - Business - Accounting
Psychology

AND MANY MORE!

Dealer inquiries welcome

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

We're Your Educational
Software Source

Course No. of Programs
Reading 256
Mathematics 128
Comprehension 48
History 32
Algebra 16
Spelling 16
Government 16

CIRCLE #112 ON READER SERVICE CARD.
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Griffin's
Lair

Educational
Programs

•ReVIew

by Braden E. Griffin, M.D.

As the deadline for issue 19 approached, I found
myself so overwhelmed at work (you know, Doctor­
stuff ... saving lives ... ) that I knew I would not be
able to complete my column in time. The staff at
ANALOG is so considerate about extending dead­
lines for me that I feel a bit like Bridie Murphy.
Anyhow, I called the co-boss (Michael) and asked
if it would be a problem if I missed an issue. After
some remark to the effect that I might be responsi­
ble for a second]onestown, my request was granted.
In the midst of a discussion as to which is really
more important, my column or the lives of tiny pre­
mature infants on respirators, sprinkled with in­
credibly ghoulish suggestions as to the dedication
of my column in absentia, I was asked what the
theme was to have been. I said that I was reviewing
a number of typing programs. To which Michael
dryly responded, "You mean programs that teach
you how to type faster and get things done on time?"
Touche!

One of the major reasons for buying a home com­
puter is the ability to manage the written word. School
reports, term papers, correspondence, articles for
ANALOG and "The Great American Novel" are
but a few of the many uses of this important resource.
Typing is certainly an integral part of this process,
and the more facile this skill, the less drudgery in
the writing. Typing instruction seems to be a natural
for computer education. One of the first educational

programs often purchased is a typing tutor. Why not?
A most utilitarian skill, typing is a long-term asset,
at least until the voice-activated word processors of
the future arrive. One wonders if this new technology
will lead not only to the atrophy of typing skills,
but also to the demise of penmanship. Someday,
everything written by hand may look like an M.D.'s
prescription.

The programs reviewed this month are basically the
same. Letters, words, phrases, etc., appear on the
screen, and one tries to duplicate the example. The
examples may take the form of an enemy attack, the
destruction of which requires rapid and accurate
reproduction. Whatever the method, the aim is to
teach one to enter characters quickly from the key­
board without looking at the keys. Some are a little
more fun, others more classically structured,'but all
will achieve their purpose with adequate motivation.
Displaying the input at eye level, augmented by the use
of graphics, is a definite advantage of computer
instruction. A disadvantage may be that the compu­
ter keyboard differs from the standard typewriter,
although the differences are slight. It may matter little
ifone is only going to use these skills with a computer.

Some people type from copy, while others type as
they compose. As a member of this latter group, I find
the use of two fingers adequate to keep up with my
sluggish mentation. For most people, however, these
programs free one from thinking about fingers instead
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of words and may be of great benefit. I heard that
Isaac Asimov, maybe the most prolific writer ever,
when asked what he would do ifhe only had one year
to live, responded "Type faster!"

BONUS RIDDLE: What common 10-letter word
can be typed out using only the top row letters
(QWERTYUIOP)?

MASTERTYPE
Lightning Software
P.O. Box 11725
Palo Alto, CA 94306
32KI Disk Basic $39.95

As commander ofa space ship located in the middle
of the screen, the neophyte typist must destroy the
combat enemy word stations appearing in each of the
four corners, before their missiles destroy the ship.
When a word or letter is correctly typed, a blast of
energy emanates from the ship toward the respec­
tive word, and its missiles are exploded. All this
fun and learning to type at the same time sounds too
good to be true.

MasterType.

There are eighteen lessons, the first of which be­
gins with the practice ofsingle letters from the home
row. The accompanying booklet includes a diagram
indicating the proper positioning of the fingers on the
home keys and the other keys for which each finger
is responsible. As the lessons progress, the other row
letters are incorporated in the drills, and multiple
letter words are presented. Numbers, punctuation
marks and shifted symbols are included in the more
advanced lessons. After entering a word, the space bar
must be pressed to fire the laser-a realistic approach,
since this is what one would do if actually typing a
word as part of a text. If a mistake is made, one may
press the space bar and try again; however, the delete1
backspace key is functional, and using it is better
practice for the real world of typing.

$everal options are available, including a level for
beginners in which each word is only one letter long.
The CHANGE mode allows one to vary the game
speed, access a new lesson, or switch to upperIlower
case letters. This latter feature is quite important and
not found in all programs. Custom lessons may be
created with forty words per lesson, with a maximum
length of nine characters each. Sentences cannot be
entered as such, because the use of the space bar
terminates a specific entry. After each game, one's
progress is charted by calculation of the typing speed
in words per minute.

MasterType is a fast-paced, exciting, arcade-style
typing trainer with clever sound and graphic enhance­
ments. My children found this program the most fun
to play. Its repetitive and progressive format make
it a valuable tool for anyone wanting to develop
typing skills.

TYPE ATTACK
Sirius Software, Inc.
Sacramento, CA 95827
16K Disk $39.95

Type Attack is another arcade-style typing tu­
torial, this time in the Space Invaders genre.
Each lesson is composed of two parts. First is the
character attack, consisting of three separate waves
of eight columns of characters. As the bottommost
character is typed, it is zapped from the screen, then
the next, until the entire wave has been systematically
destroyed. No aiming is required, but just like the game
on which it is based, the columns gradually move
toward one's bases bent on devastation. The character
attack is followed by the word attack, comprised of
groups of complete words using the previously prac­
ticed characters. The words fly horizontally across
the screen, the one with the blinking shield being vul­
nerable to attack. Correctly entering the letters and
pressing the space bar blasts the word from the sky. If
not destroyed, the word wraps around the screen,
giving one another opportunity. Incorrect entries at
either level, or allowing a word to wrap around,
consumes energy. When the energy runs out, the
game is over.

A menu is displayed initially and offers several
choices. The speed may be selected from settings of
1-99. (The manual suggests that robots and genetic
mutants will feel most comfortable at speeds above 80,
a fact I will not dispute.) There are thirty-nine pre­
programmed lessons from which to choose. These
progress in the order of traditional typing instruc­
tions practicing the home row first, etc.... Up to
sixty additional lessons may be created and saved.
Fifteen words with a maximum length ofeight charac­
ters (without spaces) may comprise each lesson. The
booklet contains diagrams for proper finger position­
ing for both the 400/800 and the XL series.



PAGE 16 ANALOG COMPUTING ISSUE 20

Typing speed in words per minute is displayed by a
bar on the left side of the screen as the attack
progresses. Points scored for letters destroyed and
points computed from the speed level multiplied by the
WPM result in a final score. The highest scores enter a
"Hall ofFame." This program includes use ofupper/
lower case letters and backspace for entry errors.
An additional feature is that a game in progress may
be saved and resumed at a later time.

Type Attack.

The sound and graphics used in Type Attack
make the overall presentation of this program quite
enjoyable. Dexterity with the keyboard will definitely
be achieved while having a lot of fun. This is the most
addictive of the programs I have seen; and addictive­
ness leads to repetition, which is what typing instruc­
tion is all about. This program is my personal favo­
rite, but just by a whisker. It is certainly well worth
the investment.

TYPO
Romox Inc.
501 Vandell Way
Campbell, CA 95008
8K/Cartridge $39.95

So far, we have had a typing tutorial which blasts
word enemies approaching from all sides - similar to
many early arcade games - and one which annihilates
menacing columns ofcharacters a la Space Invaders.
What's left? Pac-Man! In the middle of a dot-filled
maze is a window where letters, words or phrases
appear. As one types the contents of the window, a
little ship wends its way through the maze-consuming
dots. Of course, there is the ever present fuzzy
monster chasing the ship through the maze. The
monster moves at the rate of the preselected WPM
(words per minute), requiring one to type faster
than the WPM to avoid destruction. The object is to
eat all of the dots while learning how to type.

While Beethoven's Fur Elise provides the back-

ground music, a number of options are displayed
in the menu. The desired speed in WPM (1-120) is
selected. One then has the option of practicing
random letters, words or phrases. There is also
the option to create one's own lesson. At the bot­
tom of the playing screen can be seen the preset
pace, as well as the actual typing speed in WPM.
With the display window in the middle of the screen,
it is often difficult - if not impossible - to follow
the progress of the dot-ravaging ship and its pursuer,
while trying to type the correct sequence of letters.
There is no backspacing capability, since only the cor­
rect letter is accepted. An erroneous entry only delays
the progress of the ship. Although shifted punctua­
tion marks and symbols are permitted, there is no
provision for upper/lower case characters, only
capitals.

Typo.

The biggest asset of Typo is its ability to display
phrases. Unlike the other two typing games, one may
practice letter sequences, words or phrases with
spaces, punctuations, etc. - with lengths of up to
114 characters. With this program, one can create ex­
ercises like the quick brown fox and Now is the time for
all good men. The simplicity of a cartridge, plus pleas­
ing sound and graphics, add to the learning process.
Typo differs a little from the others, but it, too, is
fun - and one's fingers will soon learn where to go.

TOUCH TYPING
ATARI
P.O. Box 427
Sunnyvale, CA 94086
16K/Tape Basic $24.95

Touch Typing provides a more traditional
approach to acquiring typing skills. Progressing from
Beginner to Advanced levels, repetitive drills are dis­
played on the screen for one to duplicate. Exercises
with one hand, then the other, then both - all the
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way to typing paragraphs - are found in this pro­
gram. The manual is excellent, and the method of in­
struction is well founded. In the Beginner level, a
keyboard is displayed on the screen, highlighting the
letters being practiced. There is no upperflower case
provision at this level, although it is found at both
the Intermediate and Advanced levels. Word and let­
ter error counts, as well as typing speed (WPM), are
kept and displayed at the bottom of the screen.
Since this program incorporates the tracking oferrors,
there is no backspacing capability.

Touch Typing.

I have mixed feelings about the overall appeal of
this program. It is less expensive, being on tape, but it
seems to take forever to load. It is fundamentally
sound and based on classic typing training methods,
but it is somewhat boring compared to the other typing
programs. Probably the most comprehensive ofany of
the programs, it may gather dust if the student is
not highly motivated.

There you have it. Four different programs to
teach typing skills. All are well conceived and serve
their purpose. For those on a tight budget, a program
to give one practice typing sentences appeared in
ANALOG issue 6 and has been reproduced in The
ANALOG Compendium. Typing Trainer, by
Regena, is written in BASIC for 16K Tapef24K
Disk and employs special effects in the form
of a steam engine and whistle. The program can
easily be changed to include a wide variety of sen­
tences of one's own choosing.

Typing skills are important. Present day educators
might say, "Maximal utilization of digital dexterity
in interfacing with the computer will impact posi­
tively in the endeavor to forestall nonsuccess."
Oh yes, the answer to the riddle which seeks the com­
mon 10-letter word using only the letters in the top
row of the typewriter: "proprietor" and "repertoire"
meet the requirements, but most apropos is, of
course, typewriter. 0
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ATARI PLATO SYSTEMS
The Electronic Highway To The Universe

Over 6000 Educational Programs
SYSTEM I SYSTEM II

I4tlRI
IK Atari 1030 Modem Atari 850 Interface Module

Alari Plato Cartridge Atari Plato Cartridge
Anchor Mark XII Modem

$159 $549
ATARI HOME COMPUTERS

ATARI 600· Home Computer (16K RAM). CALL FOR
ATARI 800XL· Home Computer (64K RAM) UPDATED PRICES

. 65.00
. 59.00

. 79.00

. 30.00

PRINTER INTERFACE CABLES
APE FACE. . .
ATARI Universal Cable.
MPP-1150 Parallel Printer Interface.
Parallel Printer Cable. . .
PRINTER RIBBONS
Gemini Printers (Black/BluelRed/Purple). . 3.00
Epson Printers... . .. .. . . .. . .. . . . .. .. .. . ... .. .. . 6,00

PRINTERS
GEMINI lOX (80 Column) . . 279.00
GEMINI 15X (136 Column). . 399.00
DELTA 10 (80 Column)... . ....................•......... 479.00
RADIX 10 (80 Column) 639.00
RADIX 15 (136 Column). . 749.00
Powertype Daisywheel. . 379.00
Epson RX-80 (80 Column).. . 339.00
EPSON RX-80 (80 Column) . . 339.00
EPSON RX-80 FT (80 Column) . . 469.00
EPSON FX-80 (80 Column) 555.00
EPSON FX-l00 (136 Column) 749.00
AXIOM AT-l 00 (80 Column) Includes Interface & Cable 229.00
SILVER-REED EXP 500 Daisywheel (80 Column) 399.00
OKIDATA 92P. . 449.00
TRANSTAR 315 549.00

CALL

FOR

UPDATED

PRICES

DO/DO
1.99
1.89
1.79

DDIDD
20.99/box
19.99/box
18.99/box

1 or 2 Boxes
3 - 9 Boxes
10+ Boxes

10 - 29
30 - 99
100+

Bulk Diskeltes with Sleeves' Price per Disk

SSIDD
1.59
1.49
1.45

GENERIC DISKS
Generic 100% Defect-Free/Guaranteed MINI-FLOPPY DISKS
Diskeltes (1 Box Min.) - 10 per box

SSIDD
17.49/box
15.99/box
14.99/box

DISK DRIVES
RANA 1000.
TRAK ATD2 (SingleIDouble Density/parallel inl./4k buffer)
TRAK ATD4 (Dual Drive) .
TRAK TURBO DOS.
INDUS GT (Free Software) ..........•.
ASTRA 1620.
ATR· 8000 ..

80 COLUMN BOARDS

BIT 3 . $249.00

RAM (MEMORY) BOARDS
Intec 64K Board (400) . $109,00
Inlec 48K Board (400) . 89.00
Inlec 32K Board (400) 39.00
Microblls 64 K (600XL)

ExpansIOn. 129,00

MONITORS
Gorilla" Hi Res 12" Non-Glare Screen.. . .. .89,00

Gorilla" Hi Res 12" Non-Glare Amber Screen. . 99.00
Sakata SC 100 Color Screen. . ...............••....... 239.00
NEC 1260. .. 109.95
Monitor Cable. . _. . .. .. .. . . . . . . 10.00

MODEMS
MPP-l000C Modern. .. 129.00
Signalman Mark II Modem 79.00
Hayes Stack Smart modem (300 BAUD) ..........•......... 239,00
Hayes Stack Smart modem (1200 BAUD). .549.00
Novation J CAT. . ..... 119.00
Novation 103 Smart CAT. 189.00
Novation Auto CAT. . ,... . . . 199.00

CALL

FOR

UPDATED

PRICES

ATARI ADDITIONAL EQUIPMENT

ATARI 850" Interface Module.
ATARI 1010" Program Recorder.
ATARI 1020'" 40-Column Color Printer/Plolter.
ATARI 1025" 80-Column Printer.
ATARI 1027'" Leiter Quality Printer ...........•.
ATARI 1030" Direct Connect Modern.
ATARI 1050" Disk Drive .
CX77 ATARI Touch Tablet'"

S 3.95
6.95

26.95
19.95
14.95

3.99
1.99
1.29

.99

DISKETTE/CARTRI DG E/
CASSETTE FILES
Flip 'N' File
Flip 'N' File 15
Flip 'N' File 50
Flip 'N' FllefThe Onginal
Casselte 'N' Game File
OlSk Bank
Disk Bank (Plastic) .
Blank 30 Min. Cassettes
Blank 10 Min Casseltes

HARDWARE COVERS
ATARI 400 . . .. 5.95

ATARI 800. . .. 5.95
ATARI 1010 5.95
ATARI410. ..5.95
ATARI810 5.95
ATARI 1200 5.95
ATARI 1025.. . .. 5.95
ATARI 600XL .5.95
ATARI 1050. .5.95
ATARI 800XL .. . .. 5.95
ATARI 1027 5.95
EPSON MX-80. ..5.95
EPSON FX-80 . ..5.95
EPSON RX-80 ... 5.95
EPSON RX-80 FT. . .. 5.95
EPSON FX-l00 . . .. 7.49
GEMINI lOX. . .. 5.95
GEMINI 15X 7.49
RADIX 10 5.95
RADIX 15............ . .. 7.49
POWERTYPE ....•......... 5.95
DELTA-15... .7.49
RANA 1000. . . .. 5.95
INDUS ...........••. , ..... 5.95
TRAK . .. 5.95

COMPUTER CREATIONS, Inc.
P.O. Box 292467 - Dayton, Ohio 45429

For information call: (513) 294-2002 (Or to order in Ohio)
Master Card· Visa - C.O.D. (Add $2.50). AU orders add $3.50 Shipping and Handling

Ohio Residents odd 6%/or Sales Tax. ASK FOR OUR FREE CATALOG

CIRCLE #114 ON READER SERVICE CARD.
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BOULDER DASH
by Chris Gray and Peter Liepa
FIRST STAR SOFTWARE
22 East 41 st St.
New York, NY 10017
32K Disk/Tape $29.95 16K Cartridge $39.95

by Tom Hudson

To be honest, the members of the ANALOG staff
have never been very impressed with most of the
software from First Star. Some of their programs,
such as Bristles, had messy glitches; others just
didn't cut the mustard in the fun department.

Needless to say, I was very pleasantly surprised
when I saw Boulder Dash. In my opinion, this game
tops all of First Star's previous efforts in terms of
originality, long-lasting challenge, and just plain fun.

Original is best.
In Boulder Dash, you play the part of Rockford,

a small quasi-human with the power to dig through
the earth. Rockford's objective is to collect as many
glittering diamonds as he can.

Rockford's job isn't that easy, though. He must
dodge the boulders and diamonds which fall when he
digs under them. One wrong step, and Rockford is
only a fond memory!

Some levels contain Fireflies, flashing objects
which kill Rockford on contact. Their behavior is
predictable, so Rockford can avoid them, ifhe keeps
his eyes open. Rockford can also kill the Fireflies by
dropping boulders on them.

Butterflies are another danger for Rockford to
look out for. They are similar to Fireflies, but move
in the opposite direction. Unlike Fireflies, Butter­
flies turn into diamonds when they are killed.

Other features, such as a growing green amoeba
and enchanted walls (which turn boulders into
diamonds and vice-versa) add to the challenge of this
original game.

Long~lasting.

Each level of Boulder Dash takes place in a dif­
ferent "cave," made up of several scrolling screens.
These caves range in difficulty from "extremely
easy" to "almost impossible." There are sixteen
caves in Boulder Dash, each with fi.ve difficulty
levels and different puzzles to solve. Rockford's time
in each cave is limited, so the screens must be com­
pleted as quickly as possible.

Unlike other games, Boulder Dash doesn't simply
speed up the action on each level, but rearranges the
obstacles and increases Rockford's quota of
diamonds.

Every four caves, you are given the chance to solve
a "playable intermission" screen. If you successfully
complete the screen, you are awarded a bonus Rock­
ford. Some of these intermission screens seem more
difficult than the caves (even though I've made it

through all sixteen caves, there is one intermission
screen I can't get through - yet)!

Boulder Dash.

One nice thing about Boulder Dash is that all the
caves are stored in memory while the game is being
played. The computer doesn't have to access the disk
each time a new level appears, so your disk is spared
the extra wear.

Just plain fun.
Ever since Boulder Dash arrived, publisher Lee

Pappas and I have been racing to solve each level.
Boulder Dash is very addictive, because each new
level presents new challenges.

The level of detail in Boulder Dash is good, too.
Whenever Rockford is standing still, his eyes will
blink, he'll put his hands on his hips and tap his foot
impatiently.

The bottom line.
Being a programmer myself, I couldn't help but

have a small gripe about Boulder Dash.
While the figures of Rockford, the Fireflies and

Butterflies are animated smoothly, they "jump"
from one position on the screen to the next. When I
first saw the game, this bothered me somewhat, but
after playing the game for some time I have found
that it does not affect the playability at all. Boulder
Dash is, quite simply, an exceptional game, and one
of the best yet for the Atari computer systems.

Incidentally, as further proof of this game's appeal,
Boulder Dash has recently been adapted for arcade
use by Exidy! 0
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by Joel Gluck

Welcome, once again, to Our Game, the only
monthly column that brings you e?Ctra~largedoses of
both insight and insanity. Many readers have asked the
question: "Joel, why do you seem so out of touch?"
Well, I'll tell you: I write this column two months
before it is published. For example, even though you
are reading the July issue of ANALOG (which
appears in June), I'm writing this column in April.
Such a time delay can make things extremely diffi~

cult ...
For example, there's the Our Game Special Election~

Year Game Idea Vote, which I initiated last month
(the June issue, which appeared in May). This is an
election to determine which game idea you, the
reader, most want to see developed in Our Game
(see last issue for voting instructions and descrip~

tions of the four nominees). All votes must be mail­
ed by August 1st, 1984. The problem is, since I have
towait until August for all the votes to be in, devel­
opment of "our game" has to wait until an issue two
months after that, due to the delay factor. So, "our
game" can't be started until the October issue.

What this means is that I have four months ofOur
Game (July, August, September, and October) to
do what I want! After careful consideration, I de~

cided that the best thing to do would be to present a
detailed treatise on the subtle relationship between
ice cream consumption in Boston and the likelihood
of global thermonuclear war. When I mentioned this
idea to my closest friends, they laughed at me and
began to abuse my priceless collection of eighteenth
century floppy disks. I was ashamed and agreed that
the only honorable thing to write about in the
coming issues would be the development of a
game ...

Viewer what?
But before we proceed on to such trivialities as

writing a game, let's take care of something really
important: viewer mail! The amount ofmail we're re~

ceiving these days is growing by leaps and, uh, bigger
leaps, but that doesn't mean the quality is improving
any ... If you're going to write to Our Game, please
stick to English (or, if you must, Mandarin Chinese
or Swahili), and please use standard writing instru~

ments - I'd like to remind a few of our readers that
salad dressing just doesn't make very good ink. Please
keep this in mind.

Our first letter this month comes from Matthew
J.W. RatcliffofSt. Louis, Missouri. He has some use­
ful add~tions to last month's tutorial on playtesting:

The less the playtester knows about your program, or
programming in general, the better. This will imme­
diately tell you several things, like how well you trap
errors. A person who seldom computes will quickly find
any major and, quite often, subtle bugs. If it's a utility
program which requests a filename, for instance, what if
the person types KEEP for a load file, instead of
D:KEEP? Does the computer sit there, dumb as a rock,
with no error codes? Does a CTRL-3 get out of the problem
(keyboard-forced end of file)? What about other ex­
pected keyboard inputs; does CTRL-3 crash the program?
Does the code disallow inverse video, shift dear, and
the break key? I could go on and on about the trials and
tribulations faced with expected keyboard inputs. Let a
novice "fat-finger" the keyboard for a while, and you
will find them quickly enough.

Thanks for the good tips, Matthew. Handling key~

board input is sometimes so frustrating that pro~

grammers often avoid it entirely, checking only for
values from the joystick or the console keys
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(START, SELECT and OPTION). Actually, for
most games or educational programs, keyboard in­
put can be an unnecessary complication - working off
only the joystick, for example, can make a program
more user-friendly.

Cecil C. Alton, of Dumfries, Virginia, writes:

I would like a game I could play with my two-year­
old. He is fascinated with the computer and especially
likes BASIC - where he keys in letters, both singly
and with repeat feature. Other games I have interest
him, and he grips the joystick with eager anticipa­
tion, but he does not interact with the game. One wild idea
is to build a game with a simple "press any key" re­
sponse being elicited from the player. This game would
have to be easy to learn - i.e., no difficult instructions
required - and could be developed around a learning­
curve concept (learn from mistakes or from player's
responses) .

That's an excellent idea for a game, Cecil, and I
believe someone's already done it! Monarch Data
Systems, Inc., has just such a game - it is called
Sofloy. The game consists of nine cute little
animated pictures on the screen, which are activated
by pressing a key. In the easiest version, any key
pressed will activate a picture. But the. game can
also be made harder, so that only certain numbers
or letters will make the pictures move. At its tough­
est, Sofloy presents a child with sequences which
he or she must duplicate by hitting the correct keys,
very similar to the electronic game called Simon.
This program may be just what you're looking for,
Cecil.

Tom Hull, of Wakefield, Rhode Island, has some
strong feelings about Our Game, not to mention a
very unusual game idea:

In my opinion, I think you're setting up too many
rules. My dreams ofsending you "dream game" ideas were
shattered when I couldn't fit in simultaneous, multi­
players and no violence, period! Some of the requirements
seem ridiculous to me because of how easily they could
be solved. So here are my words of wisdom on each of
your requirements.

1. Violence: I agree; the wrong type of violence
could be harmful to the young minds ofchildren. The "kill
or be killed" theme should be avoided, but what about
the "survive or be killed" theme? I don't see how
saving your own skin would be harmful to kids' minds.
Say the only objective is to run away from falling build­
ings or escape from a forest fire. How harmful can that be?

2. Simultaneous play: Once again, I agree. It is fun
when you either play against or in cooperation with a
friend, but what if none of your friends like the game?
This is why one should have the option for either
single or simultaneous play.

3. Sex Difference: This is the ridiculous one, because
just a bit of good programming can solve the whole prob­
lem. Consider the following:

10 ? "00 you wan1: to be a boy or a gil'
I"; :INPUT tiS
20 IF t1S="BOV" THEN PLtlVERS=" !US": REM
!US would be the character for a Male
player when redefined.
30 IF t1S="GIRL" THEN PLtlVERS="eX&":REH

ex& would be the character for a feMa
Ie player when redefined.

This could be modified to use P/M graphics or what­
ever you'd want to use. Another method would be to use
an animal to portray the player, say a turtle. That way, no
one could accuse the turtle ofbeing male or female, as long
as you don't call the game Mr. Turtle, or Turtle Man.

Now that that's off my chest, let's get to the game
idea, which I call The Punkarium Wave. The setting
is in a one-story mall. The player is an everyday person
who just came out of the arcade and is about to go to
the north end of the mall, where the person (you) has
parked the car. Then you realize that, while you were
in the arcade, the whole mall was taken. over by punks, a
class of people who all have mohawk haircuts, wear sun­
glasses and carry around "boxes" that are all blaring
out the same punky tune (that sounds like someone trying
to play a synthesizer like a bagpipe)!

Their "lifestyles" are contagious, so you must avoid
any contact with them - or you will become one ofthem!
You run along a scrolling mall, trying to reach the north
end, where the only remaining unlocked exit awaits. This
would be impossible, if it wasn't for your only defense.
Somewhere in the mall is Marvin's House of Metal. If you
can find it and get inside, you can turn on the mall's speak­
ers and blare some heavy metal to drown out the punks'
boxes. All of the punks will stop dead in their tracks
and cover their ears, letting you skiP on by them. In ten
seconds, the punkswill have turned offthe speakers . If you
are not out of the mall by then, the punks will rush to
block the north exit and all hope will be lost.

Well, Tom, I think your Punkarium Wave wins
Our Game's "Weird Idea ofthe Month" award (your
prize, a peanut butter and avocado sandwich, is in the
mail). As for your complaint about Our Game, having
"too many rules," let me say that there are no "rules"
as to what you can send to Our Game. I like to
see all kinds of game ideas, whether they be violent
or non-violent, one or two-player, or whatever. The
reason I've expressed a preference for non-violent
games is simply that there have been so many
violent video games that I am rather bored with the
concept. It takes creativity and imagination to come up
with something really new, and it is my challenge to the
readers to submit non-violent games. It doesn't mean
they have to.

As for your quick solution to the question ofgames
that are biased toward one sex, I'm not so sure that
changing the graphics is all that is needed. I believe
that the general subjectmatter ofmost video/computer
games tends to attract males more than females.
Again, it's a challenge to the readers to come up
with something different.
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The task is not impossible. Last month, to kick off
Our Game Special Election-Year Game Idea Vote, I
nominated four game ideas, all of which were based
on reader input, and all of which were essentially
non-violent, two- or multi-player, and none of
which seemed sexually biased (except maybe for
Idea #1, which has a husband and his "huge wife,"
but that can be modified).

Our last letter this month comes from Greg
Rizzo of Chicago, Illinois:

The truck that delivers peanuts to the zoo is late.
You, the elephant, become very hungry. When the truck
finally arrives, it is in such a hurry that it crashes
and spills peanuts all over the zoo. You become so
hungry that you break out of your cage and travel all
around the zoo, shown on the TV screen as a maze,
looking for and eating peanuts. But be careful, because
there are mice wandering around the zoo. If they touch
you, they will scare you to death. Also, there is a zoo­
keeper who will appear on the screen looking for you. But,
for your protection, there are mousetraps set at random
spots in the zoo. You get points for eating peanuts and
for catching mice in mousetraps. But you will lose a life
for getting scared to death by a mouse.

I must admit it wasn't really my idea. It was really
my brother's and his friend's. I just expanded on the idea.

Greg! How could you? Stealing your brother's game
idea like that! Tsk, tsk. It's a nice game idea (I like
the story behind the game, especially), but the game
play itselfsounds suspiciously like Pac-Man. What if,
instead ofbeing the elephant, you were the zookeeper?
The elephant is loose in the zoo, eating spilled peanuts.
Your aim is to get the elephant back into his cage
as fast as possible. You do this by closing and opening
gates in the zoo/maze, and by moving many ofthe pea­
nuts so that they make a trail leading back to the
elephant cage. To make the game more interesting,
the maze could be different every time.

Well, that's it for viewer mail this month. Even
though the Our Game Special Election-Year Game Idea
Vote is in progress, don't hesitate to send in any new
idea you have. If it's any good, it'll probably appear
in these pages - which means that people all over
the U.S.A., not to mention the entire world, will
see your name and read your idea!

Clues.
This month, and the next three months of Our

Game, will be devoted to a discussion of the crea­
tion and development of a simple computer game.

The working name for this game is Clues, and the
first prototype version, CLUES.A, appears in
Listing 1.

The idea behind Clues is very simple, and not
entirely new. When playing, you are presented with a
grid underneath which there is a buried treasure. To
find the treasure, you move your man (whom I call the
Seeker) to a likely spot and hit the trigger. If you

were correct, you win. Ifnot, the computer gives you
a clue as to where the treasure is.

The clue is either an arrow or a number. An arrow
points in the general direction of the treasure. A
number gives the approximate distance ofthe treasure
from your current spot.

This is not a new idea. I believe that there was a
game ofthis type for the Atari 2600 (way back when it
was called the Video Computer System). In that game,
you were looking for a flag, not a treasure. Big
difference ...!

Ofcourse, the CLUES.A is a simple one-player game.
More later about how we can improve and expand it.

Explanations.
Unlike the dreaded FLW listing from issue 16,

Listing 1 is fairly clear. There is no mysterious string
manipulation or brain-damaged program logic, and
everything is simple and well documented with
plenty of REMarks. Note: When typing the listing in,
do not omit REM's that appear alone on a line. These are
frequently accessed by GOTO's and GOSUB's.

And now, an Our Game first ... a detailed explana­
tion of the program:

Lines 200-260 are the top level of the program.
The way it is organized, into five GOSUB's (with
REMarks), makes the program very easy to read and
follow, and makes finding specific parts of the pro­
gram simple (for example, if you want to change
something in the screen setup, Line 220 informs you
that the screen initialization code begins at Line 3000).
I usually begin all large BASIC programs with a series
of GOSUBs like this.

Notice that Line 250 assumes that a variable called
PLAYAGAIN was given a value at some point,
probably in the subroutine starting at Line 5000. If

. PLAYAGAIN=l (1 meaning "yes" or "true"), then
the game branches back to the screen initialization
routine.

Getting Ready.
The routine starting at Line 1000 prints the

instructions and waits for the user to press the
START key (Line 1200 handles that). The sub­
routine is called "Intro/Options," because if there
were any game options they would appear at this point.

Starting at Line 2000 is the initialization procedure.
Lines 2100-2250 handle the joystick data. The prob­
lem with the Atari joystick is this: what you'd like
to have is the horizontal and vertical direction of
the joystick (indicated by -1, 0, or 1 for each.
For example, a vertical direction of -1 means "up,"
and a horizontal direction of 1 means "right." Zero
means there is no movement along that component),
but what the joystick gives you is a value from 5 to
15 that stands for one of the eight directions. To
convert from this value to the horizontal (X) and
vertical (Y), I READ -l's, O's, and l's into 2 arrays
(XSO and YS( )) indexed off the joystick value. For
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* * * * * *EPROM BURNER for the
ATARI 400, 800 and the NEW Xl's
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******* * * Put your own program into an 8K or
16K cartridge by burning object output from
an assembler or a Basic compiler into
EPROMS.
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* * *8K EPROM cartridge boards
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* * * 16K EPROM cartridge boards
for 2764. . $15
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THE CHIP
THE CHIP with Archiver/Editor Sohware for the Atari
810 and 1050 disc drives. Includes Disassembler &
Sector Editor. Includes Custom Formatter and Map­
per. Backs up virtually any disk.

$129.95 POST PAID
Available soon for

other Atari compatible disc drives.

HAPPY 810 ENHANCEMENT
Complete with Warp Speed software package. Plug-in
installation - no soldering. Backs up any disc.

Regular Price $249.95
LIMITED SPECfAL OFFER $199.95
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HAPPY OWNERS
Update your enhancement with Happy Version Arch­
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YOU CAN DO IT
PROGRAM LIKE A PRO

SUPERware presents 3easy-to·use aids for the ATARI
programmer, all wrinen in machine language, which
will increase the power and utility of your computer
and give your programs professional quality, while
saving you both time and effort.

SCROLL IT allows you to implement variable speed
horizontal, vertical, and diagonal fine scrolling in a
BASIC program. It supports all ANTIC character modes
and handles the intricate details of display list
maintenance.

16 K tape or disk

PACK IT enables you to pack any large data file into
a smaller file, as well as load and unpack these files.
PACK IT is great for packing high resolution graphics
screens. Testing has shown the average 7680 byte
screen can be packed into a 2500 byte data file!

32 K disk only

CHAIN IT allows you to write very large programs in
BASIC by segmenting the program up into many
smaller subprograms with the data being chained from
program to program automatically. This is done entirely
in RAM and takes practically no computer time.

16 K disk only

$19.95 each/all 3 for $49.95
SUPERware

Order 2028 Kingshouse Rd. Dealer
Nowl Silver Spring, MD 20904 Inquiries

(301) 236·4459 Invited

MC, VISA, AMX, Check, M.D. accepted
Include $2 shipping, 5% tax. in MO

Write for your FREE copy of our pamphlet BASIC
MAGIC I . programming tricks for the ATARI user.
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WHAT IS
D:CHECK/C:CHECK?

Most program listings in ANALOG are followed by a table of numbers appearing as
DATA statements, called "CHECKSUM DATA." These numbers are to be used in conjunc­
tion with D:CHECK and C:CHECK, which appeared in the ANALOG Compendium and
Issue No. 16.

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 for a copy of back issue
16 ($4.00) or The ANALOG Compendium ($14.95 plus $2.00 shipping and handling) from:

ANALOG Computing
P.O. BOX 615
HOLMES, PA 19043
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example, ifthe joystick reads "6" (up and to the right),
the value given by YS(6) is -1 (up) and the value
given by XS(6) is 1 (right).

The different characters used for "arrows" in the
game are in DATA on Line 2360 (in future versions
of the game, we'll redefine the character set to have
better-looking arrows). The ASCII codes ofthese are
read into the array ARROWO in the loop starting on
Line 2320. Notice that I have to READ each arrow
using the small string called CH$, before storing the
ASCII value of CH$ (plus 128 to make it reverse
field - the "negative" image of the character) into
the ARROW( ) array.

The ASCII codes for other characters that will
appear on the screen are stored in aptly named varia­
bles starting on Line 2400. The GRID character,
for example, is a period (.) and the SEEKER charac­
ter is the solid ball graphic (CTRL-T). These charac­
ters, too, will be modified in future versions.

Screen initialization begins on Line 3000. The game
itself is in graphics zero, the normal text mode, so, to
make it look a little different, the screen and
border colors are changed on Line 3110. Line 3120
uses a nifty POKE 752,1 which hides the cursor.

Starting on Line 3200, we see something interesting:
COLOR WALL. Now we know that the variable
WALL was defined as the ASCII code of a reverse
field space (a solid white block) on Line 2410. We
also know that COLOR is ordinarily used in plotting
modes like 3,5, and 7 to select a color register to draw
with. Well, it so happens that invoking COLOR
with the ASCII code in a character mode lets you
draw with that character usingPLOT's and DRAWTO's.
This is exactly what happens on Line 3210, which
draws a wall using the WALL character around the
screen.

Lines 3250-3280 use a similar technique to draw
the grid. COLOR GRID selects the appropriate
character, and the loop does the rest. Lines 3300-3310
set up the starting coordinates of the Seeker (the
approximate middle of the screen) and plot it. There
is also a variable called UNDER, to store the value
of what is under the Seeker (initially, plain old grid
character), in case the player moves the Seeker over
some of the clues he has dug up.

Lines 3400-3420 set up the treasure, and make sure
its position is not equal to the Seeker's starting
position.

The game.
The operating code for the game itself begins

on Line 4000. Right before it begins, the timer is
set to zero on Line 4100 (the Atari has a real-time
clock measured in sixtieths ofseconds - jiffies - at
memory locations 18, 19, and 20), and the number
of GUESSES is set to zero at Line 4110. This is so we
can tell the player how long and how many guesses he
or she took to find the treasure when the game is
over.

Lines 4200-4240 are the nucleus of the game. All
actions stem fr'om these lines. The stick and trigger
values are stored. If the trigger is being pressed and
the stick is still (Line 4220), it means the player
wants to venture a guess, so the program branches to
the "take a guess" subroutine. If the joystick isn't
idle (Line 4230), then the Seeker must be moved, so
the program branches to 4300. If neither of these
conditions are met, then the program does nothing
and loops back to get new values for the joystick and
trigger.

The routine for moving the Seeker (starting on Line
4300) contains a POKE 77,0. This is to prevent the
computer from going into "attract mode" (color flip­
ping), which occurs ifthe keyboard isn't used for about
nine minutes. This poke is in the movement routine,
so that if the player has stopped playing the game, the
poke won't be executed, and after nine minutes the
computer will go into attract mode.

Line 4310 uses the joystick direction arrays we
created (you remember, way back in the initialization
routine!) to convert the joystick value (S) to horizon­
tal direction (XD) and vertical direction (YD). Line
4320 looks one spot ahead of the Seeker in the
current direction, and stores the ASCII value ofwhat's
there into the variable G (that's how the LOCATE
command works - consult your BASIC Reference
Manual for details). If G is equal to the value of
WALL (Line 4330), that means there is wall ahead of
the Seeker. The Seeker isn't supposed to move
through walls, so the program goes back to the game
loop.

To move the Seeker, we erase it, update its posi­
tion, and redraw it. This happens quite clearly on
Lines 4350 to 4370. The only trick is, instead of
erasing the Seeker with a blank space, we are erasing
it with what's underneath it (Line 4350), whether it
be a grid or an old clue. Then, on Line 4380,
the variable UNDER is given the value ofG, which is
what's under the Seeker now.

The "take a guess' routine, starting on Line 4500,
is a bit more complex. First, it increments the number
of guesses (Line 4502) and then proceeds along the
following logic:

Line 4505 - Ifthe guess is correct (a win), pop
out and return to the top level.

Line 4520 - Ifwhat's under the Seeker is an
old clue, jump ahead (to 4700) and display that
clue.

Line 4530 - Compute the distance from
the treasure.

Line 4540 - Ifthe Seeker is too far away to give
a one-digit distance clue (or if a random whim is
heeded), jump ahead (to 4600) to get an arrow
clue.

(O~r Game continues on page 88)
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Housed in a sleek, compact cabinet, the Indus GT coordinates
perfectly with your Atari computer.

Reach track 39 in less than one second. Increase your Atari's transfer
rate 400 percent using the exclusive Indus SychroMesh DataTransfer™
mode. Compare that to others' drives.

Go from 88K (or 127K)
to an Astounding 180K!

Your Indus GT disk drive opens
the door to a whole new world
of previously untapped
computing power. The fact is,
the other parts of your Atari,
microprocessor and memory,
are identical to those of an
Apple I Ie. All your Atari ever
needed was more disk storage...
and with Indus you've got it.

••••••••••••••••••••••••••••••••I Please send me information on Indus GT disk drives YES NO I
I and the Miles Accounting System" business software. 0 0 I currently own an I

Atari. Model #__

II 0 0 I currently own a I
disk drive. Brand: I

I~_ I
I 0 0 1currently own I
I COMPANY Miles Accounting I
I System II modu les. I

ADDRESS They are: _

I CITY STATE ZIP I,..............................•
iNDUS

INDUS SYSTEMS
9304 Deering Avenue
Chatsworth, CA 91311

(818) 882-9600
C1984 Miles Compuring Inc. and Indus Systems. Miles Accounting System II is a trademark of Miles Computing Inc. Indus GT is a trademark of Indus Systems. Alari isa trademark of Atari Inc..a Warner Communications Co.



effective your Atari~ be:
Take absolute. effortless
Command of your firm's

Accounting needs...

With one swift stroke.
There are six modules in the
Miles Accounting System II.
Each can function independently
of the others. But when linked
together they can transform
your Atari from a mild­
mannered games machine into a
powerful, integrated business
productivity tool.

Powerful but Simple.
For all of it's versatility and sheer
power, your "new" Atari system
is utterly simple to use... even
for beginners.

As ingenious as the Miles
Accounting System II is, the true
genious is that the programs
have been written to enable
virtually anyone to master them
quickly. And the documentation
is excellent; logical, clear and
concise.

User support is guaranteed
because Miles Computing is a
company that cares about its
customers. That is evidenced by
their willingness to show you
before you buy. With that in
mind, drop by your local
computer store and see our self­
running demonstration of the
Miles Accounting System II.

MILES
ACCOUNTING
_~YSTEM Ir

_'DJ~eral ~dger System

Inf ;w'.&7. Id "In all respecls-a ....or features, performance,"••1.,••••••" ease of use, docu-
Miles mentation and
Payroll System support-this is a

professionally con­
ceived and executed

~ program. We look
~ ~ ]] forward to other

::-::"--r:::-::~-;.~o-o--'~::--;;-~--;:~e---;;-: business software
,,-,'0'-'-'."o':-"u,-:,-"_-;0::--;;-0--;;0-;";;- from Miles Computing
,,,"' Hoo,H09 0 0 0 " that will serve the

L..- -' needs of Atari owners."
"The performance of Miles Payroll system

is excellent. It handles all its promised
features quickly and easily....It is an easy­
to-learn program that is very powerful."
-InfoWorld

"So much for the Atari's reputation of
being a games-only machine."
-Desktop Computing

The Finest Accounting System available for the Atari today.
The critics agree. Miles
Accounting System II is not only
the finest accounting system
available for the Atari today, but
it rivals any system available for
other personal computers. And
it's the other half of the
astonishing new Atari business
power package.

While part of the overall
Accounting System, the Miles
Payroll System is particularly
esteemed. Here's what
respected computer industry
publications have to say about it:

Apple lIe is a trademark of Apple Compuler Inc. IBM PC is a trademark of Inlernalional Business Machines Inc.

•I
MILES.
lL~1

MILES COMPUTING INC.
7136 Haskell Avenue, Suite 300

Van Nuys, CA 91406
(818) 994-7901

CIRCLE #117 ON READER SERVICE CARD.

Here's the Bottom Line:
Buying an Atari computer is the
best move you can make. With
an Indus GT and Miles
Accounting System II, there
aren't any computer systems that
can equal its new
price/performance.

Special Offer.
If you act quickly, you can select
any three Miles Accounting
System II modules, and get a
fourth of your choice absolutely
FREE.
Call today for more information,
or mail the coupon in this ad.



The Latest Innovations From CDY
For Your Atari System

OMNIMONI Resident MonitoT New OMNIVIEW 80 Column Upgrade

ANTIC July '83 review by David Duberman:

"OMNIMONI by David Young is a machine-language monitor that should
have come with the ATARI. In fact, every microcomputer should have this
sort of hardware based monitor installed. Most, however, do not. Now, for a
relatively low cost, you can equip your ATARI 400/800 with a truly
sophisticated programming tool. Whet her you're an experienced programmer
or a wondering beginner, OMNIMON can, if wisely used, .help you to fully
understand the working of your computer."

ANALOG July '83 review by Brian Moriarty:
"OMNIMON! can be a great addition to your ATARI computer if you know
what to do with it. The ability to "freeze" a running program on-the-ny and
examine the hardware registers is invaluable for testing and debugging; the
sector-level disk functions are alone worth the price of the board .
OMNIMONI might be one of the smartest investments you can make."

Did you know that for most applications you do not need an expensive, slot
consuming 80 column board to enjoy the power of 80 columns? Would you
400 owners like the convenience of 80 columns? OMNIVlEW takes advantage
of the high resolution graphics mode built into the ATARI to generate an 80
column screen editor essentially identical to the ATARI screen editor (E:, So).
Thus, you can use OMNIVIEW in any environment where you would normally
use Ihe 40 column "E:" (e.g., BASIC, Assembler1 Editor, etc.). The 80 col­
umn "E:" of OMNIVIEW has been optimized for speed so that it is not signi­
ficanllv slower than 40 column "E:". In addition, the character font was
specially designed to be legible on an ordinary TV set! A monitor is recom­
mended, but not really necessary for casual 80 column operation. The Bit-3
version of LJK's 80 column Letter Perfect has been modified to support
OMNIVIEW and other programs are sure to follow. COY, for example, will
soon publish an 80 column screen editor similar to MEDIT for use with
OMNIVIEW.

September '83: "Those of you who read my review of OMNIMON! in issue
#12 know what a godsend it is for serious programmers. This ROM-resident
monitor has saved me many hours of program development and debugging
time, and recently made it possible for me to recover several otherwise unsal­
vageable text files that were lost when my word processor accidentally
destroyed a disk directory. Ironically, the review you are reading is one of

those salvaged files! Three of the ATARls in our offices are now equipped with
OMNIMONI boards, and more are on the way. Staff programmers Tom
Hudson and Charlie Bachand both swear by OMNIMON'"

New OMNIMON-XL and OMNIVIEW-XL

600XL and 800XL owners will soon be able to equip their computers with
OMNIMON and/or OMNIVIEW. In addition, the Newell enhanced
operating system and Fastchip noating point package will be included at no ex­
tra charge. This will essentially turn your XL back into a 400/800 compatible
machine and allow it to run most of the software which the XL-OS will not. A
switch will allow you to seleci the XL-OS when needed. Call for availability.

What is OMNIMON!? Pricing

DEALER INQUIRIES SOLICITED
CIRCLE #118 ON READER SERVICE CARD.

CDY Consulting
421 Hanbee

Richardson, TX 75080
(214) 235-2146

We accept checks, money orders, or credit cards (Visa or Me). COD must be
payed with cash or MO. Our toll free order desk is (800) 227-3800 ext. 561. Call
(his number only if you know exactly what you want and be explicit! They can
answer no questions. For faster service or if you have questions please call or
write:

This is a new operating system board which replaces the existing OS board. It
allows you to use EPROMs in place of the ATARI OS ROMs and comes with
an enhanced OS which includes additional graphics modes and a fast cursor. It

also has a socket which will accept any version of OMNIMON and thus is an
alternative to the OMNIMON! piggyback board. For the 800 only.

$45.00
$30.00

$45.00

$99.95
CALL

$149.95
$189.95
$209.95
$29.95

Enhancements: (sublract $5.00 if ordered with board)
8K OMNIMON Enhancement
8K OMNIVIEW Enhancement -

(4K OMNIMON with 4K OMNIVIEW)
4K OMNIVIEW Enhancement

Newell RAMROD OS Board

Hardware: Standard OMNIMON! Piggyback Board
OMNIMON-XL/OMNIVIEW-XL

How To Order

RAMROD OS Board with Standard OMNIMON
RAMROD OS Board with 8K OMNIMON or 8K OMNIVIEW
Same as above with Fastchip Floating Point Package
Fastchip Floating Point Package by itself

This enhancement, which is available to all OMNIMONI users, includes a
substantial number of features not available in the standard version. The 8K
OMNI resides in an 8K ROM which has been modified by the addition of a
switch for selecting either of two 4K banks. The additional features include
Hex Conversion and Hex Arithmetic, Block Move, a Relocater, and a Line
Assembler. A Binary Load command allows you to load any binary load file
without DOS and doubles as a disk directory command which prints out the
start sector of each file. Lockup recovery allows you to recover from system
lockup, meaning that when your computer freezes, you can usually salvage the
program or text file in memory by popping into 8K OMNI and dumping
memory to disk. Advanced users will like the user extendibility feature which
allows (hem to make use of the interface routines of 8K OMNI in their own
software. One of the most exciting features of the 8K OMNI is the resident
Ramdisk handlers. They allow AXLON Ramdisk owners to use this powerful
device with any DOS which uses standard SIO calls and even with bool pro­
grams like word processors and games which access the disk a lot. Several addi­
lional features make this version very valuable for advanced programmers, but
if you have a Ramdisk, 8K OMNI is a MUST!

New 8K OMNIMON! Upgrade

OMNIMON! is a PC board which plugs inlo your 400/800 (soon to be
available for the XLs also) and gives you complele control of your comruter.
Even though it is always available (by pressing SELECT and SYSTEM
RESET) it takes up no user memory because it resides in thc unused 4K block
at $COOO. Use it to interrupl, examine, and manipulate any program in
memory whether it be disk, casselle, or cartridge based. It is cspecially good
for program development or cuslOmization of existing programs. The nexible
disk I/O allows you to write to or read from disk in either single or double
density. You can edit raw secior dala or evcn load a file without DOS. Many
debugging tools are at your disposal: Display / Alter memory or 6502 registers,
Disassemble memory, Search memory, Hcx/Char modes, Singlc Slep execu­
tion, JSR or GOTO address, Push / Pull stack, Printer dump, etc. Afler inter­
rupting a program with OMNIMON.!, many times it is possible 10 return to Ihe
program as if you had never left il (e.g., BASIC, DOS, etc.). Instruclions are
provided for the addition of a simple toggle switch to make OMNIMON! invi­
sible, thus making it compatible with all software. An external cable is now
provided to eliminate the need to solder directly on the board.
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16K Cassette or Disk

by David Karp

In the game of Buzz~zap!you are Stanley the Bug
on his way to work. However, this is not an ordinary
morning. This morning Stanley is pursued by a pair
of killer strawberries and is trapped in a maze of
deadly no-pest strips. As if this isn't bad enough,
the hive he works in seems to be (and is!) moving away
from the hapless bug.
Buzz~zap! is written in Atari BASIC with two

machine language subroutines, called with the USR
command. The first of these is Tom Hudson's P1M
mover subroutine (issue 10, page 73), the second is

just to flash the title screen. In the program's main
loop first the stick is read, then Stanley is moved
accordingly. Then the strawberries are moved so that
they go towards Stanley. Then the hive is moved away
from Stanley. Lastly, the collision registers are checked
to see if Stanley has touched the walls, the strips, the
berries or the hive. One point of interest is that each
time Stanley gets to work (each board), the variable
B is incremented and POKEd into location 201
decimal for storage until the title screen prints it.
This way the score or number of boards is recorded.



TurnyourAtari
into a Ferrari.
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 your Atari
into a Ferrari.

Looks like a Ferrari.
The Indus GT is only 2.65" high. But under its
front-loading front end is slimline engineering
with a distinctive European-Gran flair.

Touch its LED-lit CommandPost™ function con­
trol AccuTouch™ buttons. Marvel at how respon­
sive it makes every Atari home computer.

Drives like a Rolls.
Nestled into its soundproofed chassis is the
quietest and most powerful disk drive power sys­
tem money can buy. At top speed, it's virtually
unhearable. Whisper quiet.

Flat out, the GT will drive your Atari track-to­
track 0-39 in less than one second. And when
you shift into SynchroMesh DataTransfer,TM you'll
increase your Atari's baud rate an incredible
400%. (Faster than any other Atari system drive.)

And, included as standard equipment, each
comes with the exclusive
GT DrivingSystem™ of

software programs. World-class word processing
is a breeze with the GT Estate WordProcessor.™
And your dealer will describe the two additional
programs that allow GT owners to accelerate their
computer driving skills.

Also, the 1984 Indus GT is covered with the GT
PortaCase~MA stylish case that conveniently dou­
bles as a 80-disk storage file.

Parks like a Beetle.
The GT's small, sleek, condensed size makes it
easy to park.

And its low $449 price makes it easy to buy.
So see and test drive the incredible new 1984

Indus GT at your nearest
computer dealer soon.

The drive will be
well worth it.

iNDUS'"
The all-new 1984 Indus GT Disk Drive.

The most advanced, most handsome disk drive in the world.

For additional information, caII1-800-33-INDUS. In California, call1-800-S4-INDUS. 213/882-9600.
© 1983 Indus Systems 9304 Deering Avenue, Chatsworlh, CA 91311. The Indus GT is a product of Indus Systems. Atari is a registered trademark of Atari, Inc.
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Line documentation.
Lines 10-140 - Initialize; colors, shapes,

MIL routines.
Lines 150-450 - Main loop; read stick,

move bug, move hive, move berries, check
collisions.

Lines 460-480 - Death routine, re-
initialize.

Lines 490-510 - Next board routine, end.
Lines 520-770 - Title screen.
Lines 780-840 - Draw board routine.
Lines 850-870 - Tom Hudson's P/M

mover initialize.
Lines 880-890 - Data for title screen MIL.
Lines 950-980 - Data for P/M mover

MIL.
Lines 950-980 - Player shape data.
Lines 990-2060 - Board data.

Variables.
C,I,N,Q,Z - Working, data, or loop variables.
A - USR variable.
B - Board flag.
MOVE,PMMOV$ - MIL variables for P/M
mover.
PMBASE;PMB - P1M base variables.
P$,PL$,PS$ - Player shape data strings.
P,PL,PS - ADRess of above.
X,Y - Stanley's position.
EX, EY, GX, GY - Berries' position.
FX,FY - Hive's position.
AA - Stick variable.
Xl,Yl - Modifiers to X and Y.
Xl,Yl,X2,Y2 - Coordinates of strips.

10 POKE ZOl,O
20 FOR C=O TO 3:S0UND C,O,O,O:NEXT C
30 GOSUB 610
40 FOR C=O TO 3:S0UND C,O,9,O:NEXT C
50 GOSUB 850
60 DIM P$C5],PL$(6).PS$(6]:P=ADRCP$]:P
L=ADRCPL$]:PS=ADRCPS$)
78 FOR 1=1 TO 5:READ N:P$CI}=CHR$CN]:N
EXT I
88 FOR 1=1 TO 6:READ N:PS$(1]=CHR$CN]:
NEXT I
'0 FOR 1=1 TO 6:READ N:PL$C1]=CHR$CN]:
NEXT I
100 GRAPHICS 3:POKE 55'.46:COLOR 2:PLO
T O.O:DRAWTO 3',8:DRAWTO 3'.I':DRAWTO
e.l':DRAWTO 8.e:POKE 752.1
110 POKE 16.64:POKE 53774.64
120 POKE 784.15:POKE 705.66:POKE 706.2
55:POKE 707.68:POKE 53278.244:POKE 623
.1
130 GOSUB 789
140 H=55:Y=86:EK=53:EY=I':FK=181:FY=33
:GK=I'7:GY=88:POKE 53278.244:S0UND 0.2
55.14.4:S0UND 1.233.14.2
150 FOR 0=1 TO 3
160 AA=STICK(O]
170 X1=(AA=7)-CAA=II):Y1=CAA=13)-(AA=1
on
180 H1=X1+CAA=6]+CAA=5)-CAA=19]-CAA=')
:YI=YI+CAA=')+(AA=5)-CAA=10)-(AA=6)
1'8 H=H+HI:Y=Y+YI:POKE 53278.244
200 A=USRCMOVE.0.PMB.PL.H.Y.6)
210 NEXT 0
228 POKE 53278.244
230 IF PEEK(532521=2 THEN 460

240 EX=EH-CEX}Hl+CEX{X)
250 EY=EY-CEY}Yl+CEY{Y)
260 A=USR(MOVE.l.PMB.P.EH.EY.51
270 POKE 53278.244
289 FX=FX+CFH}Xl-CFH{X)
2'0 FY=FY+CFY}Yl-CFY{Y)
388 A=USRCMOVE.2.PHB.P5.FX.FY.6)
318 POKE 53278.244
320 IF FH{55 THEN FH=55
330 IF FH}I'3 THEN FH=I'3
349 IF FY{25 THEN FY=25
350 IF FY}82 THEN FY=82
360 GX=GX-CGX}X)+CGH{H)
370 GY=GY-CGY}Y'+CGY{Y)
380 A=USRCMOVE.3.PHB.P.GH.GY.5'
3'8 POKE 53278.244
480 IF PEEKC532521=2 THEN 460
410 IF PEEKC53269'=4 THEN 4'9
420 IF PEEK(53268'=2 THEN 460
430 IF PEEK(53260)=8 THEN 460
440 POKE 53278.244
458 GOTO 158
460 REM ****It
478 POKE 53277.8:GOSUB 578
480 POKE 201.B:CLR :GOTO 29
4'0 REM KKK'tUE
580 POKE 53278.244:GOSUB 520:GOTO 100
518 END
528 FOR 1=250 TO 6 STEP -2
530 SOUND 0.1.18,10
540 FOR Z=1 TO 3:NEHT Z
550 NEXT I
568 RETURN
578 FOR 1=255 TO 208 STEP -1
580 SOUND 8.I.I0.10:S0UND 1.1-20.18,18
5'8 NEXT I
600 RETURN
618 FOR 1=1664 TO 16'2:READ N:POKE I.N
:NEHT I
620 GRAPHICS 18:S0UND 0,128.10,10
638 POKE 53277,O:POKE 16.64:POKE 53774
,64
648 '? U6:'? U6:? U6;1I BUZZZ-ZAP!"
658 A=USRCI664}:SETCOLOR 8,8.13:S0UND
1.1'2.18.7
660 ? Uti:? U6;1I l).'JI DAVID KARP"
678 A=USRCI6641:S0U~24~
688 ? U6:? U6; II ~ --:---.

6'0 FOR C=1 TO 3:S0UND C.O.O.O:NEHT C
788 SOUND 8.128.18,14:FOR 1=1 TO 38:IF

PEEKC5327')=6 THEN RETURN
718 SOUND 1.1'2.10.12:NEXT I
728 SOUND 8 L 224.18.12:FOR 1=1 TO 140:1
F PEEKC5327~)=6 THEN RETURN
730 SOUND 1.254.18.18:NEHT I
740 FOR C=O TO 3:S0UND C,O.8.0:NEHT C
758 ? U6:? U6;1I BOARDS=";PEEKC201,
760 IF PEEK(5327"{}6 THEN 760
770 RETURN
780 POKE 77.0:FOR 1=1 TO 4
7'8 READ Hl.Yl.H2.Y2
880 IF Hl=" THEN RESTORE 1000:GOTO 78
o
810 PLOT Hl,Vl:DRAWTO H2.V2
820 NEXT I:SETCOLOR I.INTCRNDCO'*161,1
9
830 B=B+l:? :? II BOARD UII

;B
840 RETURN
850 DI" PHMOV$CI881:HOVE=ADRCPMMOVSJ:F
OR 1=1 TO 108:READ N:PHMOVSCI)=CHR$CMl
:HEHT I
868 PMBASE=INTCCPEEKCI451+3}/4'*4:POKE

5427'.PMBASE
878 PH8=PHBASE*256:POKE 55'.46:POKE 53
277.3
880 DATA 184,162.8.232.142.18.212.142.
23.288.142.22.288.224.255.249.3.76.131
.6.200.1'2,255,248.3.76.131.6.'6
8'0 REM XX)(XK
'88 DATA 216.104.184.184.133.213.194,2
4,195.2.131.296.184.133.205.184.133.20
4.194.133.293.194.104.113,298
'18 DATA 184.184.133.29'.184.194,24,19
1,29',133.297.166.213.248,16,165,295,2
4,195.128,133,295.165,296,195
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'28 DATA 8,~33,286,282,288,249,~68,9,~
62,8,~'6,28,,~44,~,,~'6,297,~76,15,132
,2~2,~38,~68,~77,203,~64
'38 DATA 2~2,~45,285,232,~6,,8,248,4,~

6,,9,~45,285,288,~'2,128,288,224,166,2
13,165,208,151,0,208,'6
'40 REM ***
'59 DATA 24,126,255,~26,60
'60 DATA 24,68,126,~92,126,60
'18 DATA 84,121,254,254,121,84
'80 REM ***
"8 DATA 28,4,~6,4,16,4,5,15,5,15,35,~
5,38,~,24,15

1888 DATA ',4,38,4,',15,30,~5,8,8,8,8,
9,0,0,9
1910 DATA 18,8,18,1',28,8,28,11,39,8,3
8,1',0,8,8,8
~829 DATA 29,18,28,13,1,18,11,10,28,1,
28,7,23,10,38,18
1839 DATA 1,1,1,12,1,12,32,12,32,12,32
,7,32,7,7,1
1848 DATA 1,6,29,6,38,6,38,6,28,12,38,
12,9,9,8,0
1959 DATA 1,19,19,1,38,19,38,18,18,18,
19,18,39,1,39,10
1869 DATA 8,',16,4,',18,16,16,32,19,26
,16,28,4,33,'
1879 DATA 29,4,28,15,6,18,33,19,',15,3
o 15,' 4 30 4
~688 DATA 1~,15,32,15,18,11,24,11,14,7
,28,1,1',3,32,3
19'9 DATA 8,4,8,15,39,4,39,15,4,19,35,
19,13,15,25,4
1199 DATA 5,4,14,13,34,4,25,13,5,4,34,
4,1',~,1',10
1119 DATA ',1,',13,25,13,',13,15,4,39,
4,38,4,38,18
1129 DATA 1',1,1,14,1,14,1',14,24,14,3
',14,32,6,24,14

1139 DATA 11,1,13,3,11,7,24,14,5,~4,38
,14,24,14,24,18
1149 DATA 1,4,2',4,5,',38,',11,15,23,1
5,24,15,34,5
1159 DATA 11,4,1,15,1',4,1',15,21,4,31
,15,9,0,0,0
1168 DATA 28,4,16,4,16,4,5,15,5,15,35,
15,38,1,24,15
1119 DATA ",8,0,0
1180 RETURN

•
CHECKSUM DATA

(See page 23)

•

NEW PRODUCT

The Downloader
for the Atari 832 Modem

At last a program that will allow
you to download Binary and BASIC
files with the new 835 Modem. No
interface needed. You can save
these files to disk, printer or cas­
sette. But, BEST OF ALL, you
will be ableto download games from
bulletin boards with our software
and the 835 Modem. $54.95 plus
$2.50 for shipping.

NOW AVAILABLE
THE ULTIMATEBOOK
On copyguarding. Master code/
cracker reveals all. Hardware
and software tricks. Informative
book and disk with examples
and programs. $
ALL FOR 2495

• • I

ALL4 $2495
FOR ONLY

1) Disk file to tape
2) Boot tape

to disk file
3) Tape to tape

Very powerful and
low priced.

We have amulti -stage cas­
sette Transfer Program to
the Transfer Pack.This pro­
gram will do most multi­
stage tapes. It will transfer
them to disk files.

THE
TRANSFER PACK

THE HAPPyTM 810 ENHANCEMENT KIT
WITH WARP SPEED SOFTWARE

BACK UP ANY ATARI'· DISK CALL FOR SPECIAL LOW PRICE

This device will allow you
to write to side 2 of any
disk. Install this box to your
Atari™ 8·10 disk drive in 5
minutes. Just plug in one
cable - no cutting or sol­
dering required.

Push the button and a red
led will light, allowing you
to write a disk without
notching out a hole in the
disc.

Easy plug-in installation
instructions included.

Fully tested and assembled.

ONLY $2495

RIGHT-WRITE
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Omnitrend's Universe
by Thomas R. Carbone
and William G.M. Leslie III
Omnitrend Software
P.O. Box 3
West Simsbury, CT 06092
(203) 658-6917
$89.95

by Ray Berube

I first saw Omnitrend's Universe color adver­
tisement in the pages of ANAWG. The test of the
ad promised that "using high-resolution graphics,
and more than 30 custom displays - distributed on
four disks - Omnitrend's Universe allows you to
experience the life of a starship captain ..." As an
avid role-playing gamer and Traveler fan, I was
immediately intrigued. So, when asked if I could
find the time to review Universe, I replied that I
would make the time! Little did I know how much
time would eventually be invested in reviewing this
game.

Before plunging into the log of my five-year jour­
ney through the Universe, I'd like to call attention
to some "cosmetic" features of the game, and then
briefly outline the idea behind Omnitrend's Uni~

verse.
The first thing that sells a game is usually the price

or the reputation of its designers. Here, Omnitrend
takes a big gamble. The designers (and the first page
of the manual lists Mr. Carbone, Mr. Leslie, and a
host of others) are not familiar to me. Then again,
neither is Omnitrend Software. Names like Infocom,
Scott Adams, Adventure International Sierra On­
Line, Activision, Carol Shaw, Larry Kaplan, Epyx and
others ring a bell - and sometimes a gong - with
adventure enthusiasts. So adding a hefty price tag and
an unknown group of designers to a new product is
taking a gamble. Omnitrend felt the game was worth
the gamble, and they were right. Universe should
help to establish Omnitrend and its designers. It will
admit them to that privileged club of quality game
producers.

One of the most important cosmetic aspects of a
game is its packaging. Infocom recognized that early
on, and Omnitrend has followed their example.
Universe is beautifully presented in a thickly
padded, self-standing binder. This binder contains
the game's instructions, a manual of operations, a
disk sleeve for each disk and ample room to include
any documentation the player decides to add (and
add it you will!). The folder is clearly divided and
organized to facilitate referencing and play. The
paper is a high quality, glossy magazine stock, and
typesetting is clear and easy to read. I used looseleaf
reinforcements on the pages to prevent tearing, and
with all the use the pages are put to during play, I

recommend it. Fine, you say, but nice pack~g'ng

doesn't make a game. Agreed, but in th', se it
enhances t.lte:.game's playability, so it is mo 'than
just a pretty box.

" A word about the cost ofUniverse and then on to
its playability. The game lists for $89.95, but some
incidental expenses (which are suggested in the man­
ual but ccm'S'idered necessary by this reviewer) will
push the cost to over $100.00 for the game. I bought
the reinforcements and a package of looseleaf filler,
and suggest you do the same. In addition, the manual
suggests that the player copy the disks to protect them
from damage. I say it's necessary! You will need six
blank disks: four to copy the game disks, a player
disk you'll have to create and, finally, another disk to
copy the player disk (more on why later). All this
copying is made much less tedious by using Brian
Moriarty's Black Rabbit 2 (ANALOG Issue 9 or
the improved version in the ANALOG Compen~

dium). The progress of the game relies on menu
selections, and disk swapping is constant. You'll cry
if you don't copy a game disk and - while inserting
it for the umpteenth time - you damage it. Your
game is now worthless, so please make the copies!

Universe.

The premise of Universe is very simple. You are
part of a fringe star group hundreds of light years
from Earth. Your society depends on regular assist­
ance packages from Earth which arrive via a one-way
hyperspace booster system. Suddenly these packages
stop arriving. Chaos and decline threaten your civili­
zation, but hope springs out of confusion. It is
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believed a hyperspace booster of similar design to
those which allowed contact with Earth has surfaced
in your star sector. Find the booster and you'll save
your civilization.

Sounds easy, but wait! No one knows where the
booster is, and as you begin the game, you don't even
have a space ship. So you're a long way from
grabbing that booster and saving civilization. This is
where Universe begins and, right from its opening
graphics, it grabs you.

The game allows you to enter into a mortgage and
buy a ship and the barest minimum to outfit it. But
star travel is expensive! In order to fund your search
for the booster and keep your ship flying, you'll have
to engage in mining or passenger transport or trading
or contract work or even pirating innocent vessels. It
is here in this realm of real experience that Universe
overwhelms you. It is filled with detail and depth of
experience. I can't imagine anyone playing Universe
to the point ofcompletely exploring all of its aspects!
You can find the booster, but ... that's just a lure to
get you into becoming a starship captain. Once you
own your ship, the game is exploration, gambling,
warfare, experiencing a Universe.

How does Omnitrend achieve this wonderful feat?
By a very structured and logical set of menus which
guide the player but present new possibilities at each
selection. What is a menu? Well, as a main frame
business programmer, I'm very familiar with menu~

driven data base systems, but it's not a common
feature in adventures for the computer. So I'm going
to break down the organization ofUniverse by delv~

ing into its menus.
Included in the appendices ofUniverse is a skele~

tal flowchart of how the game's logic proceeds. It is
not very detailed but can be used to understand the
menus. Most computer gamers are familiar with
simple menus usually found after the title screen.
Some examples are: select joystick or paddle; select
one or two players; press start for a new game or
option to restore a saved game. In Universe this
concept is carried further. For example, the Flight
Menu consists ofnine options and many of these lead
to further menus and even more options. Docking
Control leads to Parts Removal, Purchase Parts and
Place Parts. Sounds a little overwhelming? Well, at
first glance it is. To play Universe a thorough read~

ing of the manual and careful pre~play planning is a
necessity. Now on to play action.

Play begins by booting the Construction disk, and
after some impressive titles and opening music, the
first block of text appears. This early text sequence
doesn't allow for any real decisions from the player.
You meet a bank loan officer, mortgage your ship,
and are sent to the shipyards to choose a starship.
From this point on, you are in control of your des~

tiny! On arriving at the shipyards you encounter the
first menu, a list of ten ship designs. Each design can

be called up and examined in detail. The screen,
through a graphics window, presents a three~

dimensional view, an overview and a side view of the
design while a text area provides statistics such as
cost, size, visibility, integrity and specific features.
It's a good idea to study each ship design carefully.
Some are more suited to mining or pirating than
others and a poor choice can spell disaster later in the
game. After selecting a design, the game requires you
to create a player disk. This is a tedious task com~

prised of disk swapping that lasts for more than ten
minutes! As the manual suggests, be patient. There's
a lot of data being transferred. As soon as you com­
plete your player disk, copy it! Otherwise, should
you meet with an untimely accident like death later
on (in the game, I mean), you'll have to re-create
your player disk. With a copy you can pick right
back up with the next section: Flight One.

The Flight One disk in conjunction with the Flight
Two disk contains all of the menus needed for space
operations. You select locations for equipment instal­
lation, hire crew members, buy fuel, weapons, addi­
tional equipment such as scanners, rescue pods, etc.
You must become familiar with the operation of
every part of your ship. In order to enter hyperspace,
you must understand how your drive works (and
there are several drives to choose from). Here is
where the menus allow you total access to every part
of your ship. You can select to operate or study
drives, weapons, scanners, mining systems, compu­
ter controls, orbital shuttle functions and more ­
from just ONE flight menu! The ship is yours to
exploit fully.

From passenger transfers to orbital shuttle repairs,
the Starport menu covers just about any activity that
might take place on reaching a distant star system. I
can't begin to delve fully into each area of these
menus in this limited review. In fact, I've played
Universe steadily, six to eight hours a day, for over a
week to do this review, and I'm still discovering new
elements of the game! The Starport menu allows you
to buy, sell and trade goods and services. It contains
the activities of customs clearance, transfer of pas~

sengers, even repair and fueling ofyour shuttle. Out­
side of some unsavory activities omitted, it covers all
the ground needed for exciting starport intrigue.

To conclude, Universe is a blend of text
and graphics adventure. Though in places its pace is
slower than most shoot-em-ups or text adventures,
the richness ofdetail is unmatched. And when you're
in a fire fight, nothing happens slowly.

If you buy Universe, you'll find months of play~
ing pleasure ahead ofyou. Even though its price tag is
a bit hefty, you get your money's worth and more.
Let's face it, if we can shell out forty bucks for
Dig/Dug and be bored with it after a week, we can
surely invest $89.95 or so for a game we'll still be
playing throughout the year. D



terion!
16K Cassette or 24K Disk

by Kyle Peacock with Tom Hudson

The year is 2284. The "Robotron Incident" of
2084 has long been forgotten, and the field ofgenetic
engineering has led to the fabrication of synthetic
humans. Each fabricated unit is genetically engi~

neered to perform a specific task to perfection.
Fifty years later, through a unanimous vote of the

United Nations, these "Syntrons" have been in~

stalled into every top political position in the world.
Each represents the opinion of the particular govern~
ment they were assigned. The fate of continents rests
in the hands of the Syntrons.

Now the year is 2369. Long~term studies of the
Syntrons' behavioral patterns yield strange results.
A genetically invulnerable bacteria has infected the
species. The bacteria preys on the cerebral nerves
responsible for all higher order brain processes,
making the individual deranged and quite unstable.

This bacteria has begun to trickle down to infect
the Syntrons' counterpart: man. Soon, mankind will
teeter on the very brink of insanity .and demise,
unless a means can be found to halt the plague of
2369: Bacterion!

Loading instructions.

Before typing anything, look at the listings accom~
panying this article.

. Listing 1 is the BASIC data and data check~

ing routine. This listing is used to create both
cassette and disk versions of Bacterion! The
data statements are listed in hexadecimal (base
16), so the program will fit in 16K cassett
systems. This makes typing more difficult, but
if you want to play the game ...

Listing 2 is the assembly language source



pports XMODeM Protocol
ASOII fATASCI I Translation
Allows Transfer of Files
Larger than Memory
Upload I Download of Text
and Programs
100% Machine Language

Multiple Buffers
Off-Line Editing
Variable Baud Rate
Parity Options
Fulll Half Duplex

Only
$99.95

Replaces Atari 850™ Interface Module

Compatible with all software

3 foot cable with Centronics plug
(compatible with Epson, NEC, Prowriter, etc.)

2 year warranty

Connects to serial bus on computer

Daisy chains with other Atari peripherals

Works on ALL Atari Computers

Atari 850. TH ESOURCE. and CompuServe DemoPak are Irademarks
of Atari. Inc. Readers Digest and CompuServe.
Microbits is not affiliated with Atari. Readers Digest or CompuServe.



ISSUE 20 ANALOG COMPUTING PAGE 37

code for Bacterion! You do not have to type this
listing to play the game! It is included for those
readers interested in assembly language.

Follow the instructions below to make either a
cassette or disk version of Bacterion!

Cassette instructions.
1. Type Listing 1 into your computer using

the BASIC cartridge, and verify your typing
with C:CHECK (see page 23).

2. Type RUN and press RETURN. The pro­
gram will begin and ask:

MAKE CASSETTE (0) OR DISK (I)?

Type 0 and press RETURN. The program will
begin checking the DATA statements, printing
the line number of each as it goes. 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.

3. When all DATA lines are correct, the
computer will beep twice and prompt you to
"READY CASSETTE AND PRESS RE­
TURN. " Insert a blank cassette in your record­
er, press the RECORD and PLAY buttons
simultaneously and hit RETURN. The message
"WRITING FILE" will appear, and the pro­
gram will create a machine language boot tape
version of Bacterion!, printing each DATA
line number as it goes. When the READY
prompt appears, the game is recorded and ready
to play. CSAVE the BASIC program onto a
separate tape before continuing.

4. To play the game, rewind the tape created
by the BASIC program to the beginning. Turn
your computer OFF and remove all cartridges.
Press the PLAY button on your recorder and
turn ON your computer while holding down
the START key. If you have a 600 or 800XL
computer, you must hold the START and
OPTION keys when you turn on the power.
The computer will "beep" once. Hit the
RETURN key and Bacterion! will load and run
automatically.

Disk instructions.
1. Type Listing 1 into your computer, using

the BASIC cartridge, and verify your typing
with D:CHECK2 (see page 23).

2. Type RUN and press RETURN. The pro­
gram will ask:

MAKE CASSETTE (0) OR DISK (I)?

Type 1 and press RETURN. The program will
begin checking the DATA lines, printing the line
number of each statement 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.

3. When all DATA lines are correct, you will
be prompted to "INSERT DISK WITH DOS,
PRESS RETURN." Put a disk containing DOS
2.0S into drive #1 and press RETURN. The
message "WRITING FILE" will appear, and the
program will create an AUTORUN.SYS file on
the disk, displaying each DATA line number as
it goes. When the READY prompt appears, the
game is ready to play. Be sure the BASIC pro­
gram is SAVEd before continuing.

4. To play the game, insert the disk containing
the AUTORUN.SYS file into drive #1. Turn
your computer OFF, remove all cartridges and
turn the computer back ON. Bacterion! will
load and run automatically.

Playing the game.
Bacterion! is a game for one or two players. In the

two-player mode, both play simultaneously. In this
mode, the game is more cooperative than competi­
tive. You must prevent the six (count 'em, six!)
different strains of Bacterion from removing the ten
cerebral cells from the host Syntron. A cell is
inoperative when it is completely removed from the
screen.

(continued on page 39)

~ATTENTION SMAll BUSINESS OWNER©

Introducing

THE INVOICER
By

MICCASOFT
Don't pay $200 or more for a comparable package. THE
INVOICER is designed for the small business that is on
its way up. It is for the business person who wants a
faster and easier way of invoicing orders at a reasonable
cost. It is so easy to use that anyone can print an
invoice.

THE INVOICER uses preprinted invoices. It includes
features such as optional letterhead formatting, auto­
feeding, automatic tax calculation, automatic totaling
and summary totals.

THE INVOICER is available for the Commodore, ATARI,
PC and PC Jr. The program requires 48K and a Disk
Drive.

$39.95
Dealer Inquiries Welcome

VISA, MC, Check or Money Order
Please specify type of computer.

fEB] MICCASOFT IZJ
406 Windsor -

New Braunfels, TX 78130
(512) 629-4341

CIRCLE #122 ON READER SERVICE CARD.



")I~ATARr
ATARI isa trademark of ATARI, INC.

ATARI 800XL Call
Atari 1050 Disk Drive Call
Atari 1010 Recorder 77.00
Atari 1027 Printer Call
Atari 850 Interface Call

MOSAIC
64K Ram/400 149.00
64K Ram + Cable Kit/400/800 169.00
48K Ram Kit 94.00
16/32 Expander 64.95
32K Ram 77.95
Mosaic Adaptor 49.95

Memory Expansion for Atari 600XL .. Call

Percom .
Trak Call
Rana For
Indus Gt .. Prices

NEW
RS232 Modem
Adaptor (Through serial
port) 39.95

Koala Touch Tablet
Cart or Disk ... 69.95

MONITORS
We carry a full line
of AMDEK and USI
Monitors.

LET YOUR ATARI IMPROVE
YOUR LIFE AND YOUR MIND

NEW - THE STIMUTECH SUBLIMINAL PROGRAM
With the Expando-Vision Interface the Atari
Computer user can now work on improving his or
her personal environment during normal television
viewing with a proven psychological technique
that was banned by the F.e.C.
Buy the Expando-Vision Interface for $99 and get
the Rom Cart of your choice for Free!!!

Rom Carts are available for:
Wei9ht Control Drinking Control
Study Habits Smoking Control
Stress Control Career Success

Sexual Confidence
Additional Rom Carts $29.95 each

3RD Party Printer Interfaces
Interfast I 139.00
Apeface w/cable included 69.95

PRINTERS
SUPER SPECIAL - Prowriter Package
with Apeface or Interfast I Call
Axiom AT-100 229.00
Axiom AT-550 329.00

fomputdlhilit/JTM

FIRST STAR

Bristles - DIT . • . . . . .. 20.95
Flip Flop· DIT • • • • . •• 20.95
Astra Chase· 0 ••••••• 20.95
Boulder Dash - orr . . .. 20.95

BOOKS

Compute's First
Bk/Games . . • . • . .. 12.95

Inside Atari DOS. . . . .. 19.95
Mapping the Atari .• • •• 14.95
Machine Languagel

Beginners •.••.••• 14.95
Your Alari Computer •.. 16.95
The Atari Assembler. . .• 12.95
Visicalc Book-Atari 14.95

D - Disk T - Cassette

Cart - CartrIdge

STRATEGIC SIMULATIONS

Carrier Force - 0 . . . . .. 41.95
Combat Leader - OfT • ,. 27.95
Battle For Normandy
-D/l . . . . . • . . . . • •• 27.95
Eagles - DIT •.•. • . .. 2795

PARKER BROS.

Astrochase - Cart 34.95
Frogger - Cart .•••.•. 34.95
O'Bert - Cart. . . . • . .• 34.95
Popeye - Cart. • • . . . .. 34.95

MISCELLANEOUS

Caslle-Wolfenstein - 0 20.95
Home Accountant - D • .• S2 95
Master Type - O/Cart '" 27.95
Spelunker - D. • . . • • .• 27.95
Flight Simulator II - 0 . .• 37.95
Zombies· OfT . . . . • •• 23.95
Mr. Robot - D . • . . • . .• 23.95
River Raid - Cart • . . • .• 31.95
Diskey - D .•••...•. 34.95
Chalterbee - D • . • . . .• 27.95
Rally Speedway - Cart. •. 34 95
Ultima 111- D . . • • • . .. 41.95
Miner 2049'er - Cart . . •• 34.95
Scraper Caper - Carl ••. 34 95
Basic XL - Cart. . . . • •. 74.95
Monkey Wrench II - Cart . 49.95
Omnimon . . • . . . . . .• 82.95
Scraper Caper - Cart 34.95

ACCESSORIES

WICO Joystick. . • . . • . • Call
Flip 'n' File Trunks. . • .. 20.95
Flip 'n' File Cart ••.... 20.95
Joysensor. • . . • . . . .• 24.95
Elephant Disks

(Box of 10) • . • • • • •. 20.00
WICO Trakball . • . • • .. 37.95
KRAFT Joystick 15.95

ORDER LINES OPEN
Mon-Fri 11 AM - 7 PM CST
Sat 12PM-5PMCST

LJK

Money Wizard - D 49.95
Letter Wizard - 0 • • • . •. 49.95
Spell Wizard - 0 • • • . •. 34.95
Genesis - OfT •••...• 20.95
Heathclill - DIT • • • . . .• 20.95
Pooyan - D/l . . . • • . .• 20.95
Zaxxon· OfT .•••.. " 27.95
MicropalOler - 0 • . . . •. 23.95

Letter Perfect - D. • . . •• 74.95
Data Perfect - D 74.95
Spell Perfect - D 64.95

BRODERBUND

AE - D •.•••..••..• 23.95
Arcade Machine - D •.•. 41.95
Bank St. Writer - 0 . • • •• 49.95
Lode Runner - 0 . . . • .. 23.95
Drol - D . . . • . . . . • .. 23.95
Spare Change - D • . . •• 23.95
Choplifter - D. • • • . • •. 23.95

DATA SOFT

SYNAPSE
Blue Max - D/T . • . . . .. 23.95
Dimension X • OIT • • • .. 23.95
Drelbs - D/l •.•..... 23.95
Encounter - D/T • • . . •. 23.95
Necromancer - OtT . • .. 23.95
Ouasimolo - OfT • • • . .. 23.95
Rainbow Walker - OIT . .. 23.95
Shamus Case II - DIT • •• 23.95
Zeppelin - DIT • • • • • .• 23.95
N.Y.C. - DIT •..•••...• 23.95

For Technicallnlo, Order
Inquiries, or lor Wisc. Orders -

Hundreds of items
available for the ATARI

... please call.

Gateway To Apshai - Cart 27.95
Pitstop - Cart ...•...•• 27.95
Lunar Outpost - Cart ..... 27.95
Swat Rescue - Cart ...•.• 27.95
Silicon Warrior - Cart •... 27.95
Fun With Music - Cart .•.• 27.95
Jumpman Jr. - Cart ...•. 27.95
Oragonriders of Pern - OIC 27.95
Temple of Apshai - D/C ••• 27.95
Hellfire Warrior - DIC .••. 20.95
Fun With Art - Cart •.•... 27.95

EPYX

INFOCOM

Deadline· D •. . • . . •• 34.95
Witness - 0 . . . . . . . .• 34.95
Zork 1.11.111- D ....•.• 27.95
Slarcross - 0 . . • . . • •• 27.95
Planellall - D . . . . . • .. 34.95
Suspended - D . . . • • •. 34.95
Enchanter - D ..•.••• 34.95
Infidel - 0 .. , . • . . . .. 34.95

Buck Rogers - Cart 27.95
Star Trek- Cart. . • . . .. 27.95
Congo Bongo- Cart • . .. 27.95
Tac Scan- Cart. • • . • .. 27.95

SEGA

COMPUTABILITY
P.O. Box 17882

Milwaukee. WI 53217

To Order Call Toll Free

800-558-0003 414-351-2007
NO SURCHARGE FOR MASTERCARD OR VISA

B3=C
ORDERING INFORMATION For fast delivery send cashier's check. money order or direct bank transfers.
Personal and company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase
Orders welcome. In CONTINENTAL USA. include S3.00shipping per software order. Include3%shipping
on all Hardware orders, minimum $3.00. Mastercard & Visa please include card # and expiration date. WI
residents please add 5%sales tax. HI. AK. FPO, APO, Canadian orders - add 5% shipping, minimum 55.00.
All other foreign orders, please add 15% shipping, minimum $10.00. All goods are new and include factory
warranty. Due to our low prices, all sales are final. All defective returns must have a return authorization
number. Please call 414-351-2007 to obtain an RAn or your return will NOT be accepted for replacement
or repair. Prices and availability are subject to change without notice.

GAMESTAR

Baja Buggies -OtT • • • •• 22.95
Starleague
Baseball - DIT .. . • . •• 22.95
Starbowl Football OfT • •• 22.95

Bandits - 0 . • . • • • • .• 23.95
Way Out - D ..•••.•. 27.95
Repton - D •. • • • . . •• 27.95
Twerps - D . . • • • • . •• 23.95
Blade of Blackpoole - D •• 27.95
Type Attack - D •••.•• 27.95
Beer Run - 0 . . • • • • •. 23.95
Critical Mass - 0 • • • . •. 27.95
Wavy Navy - 0 23.95

StRIUS

SPINNAKER

Up For Grabs - Cart ••••• 27.95
Cosmic Life - Cart •.•••• 23.95
Facemaker - CartlDisk ..•• 23.95
Alphabet Zoo - Cart ..••• 23.95
Fraction Fever - Cart •..•• 23.95
Kids on Keys - Cart •••••• 23.95
Delta Drawing - Cart ..•.. 27.95
Story Machine - Disk •.••• 23.95
Rhymes & Riddles - D •..• 20.95
Amazing Things - D ...•. 27.95
Hey Diddle Diddle - D .... 20.95
Snooper Troops 1or2- 0 •. 30.95
Trains - 0 ••••••••.•. 27.95
Aerobics - D ••••..••• 30.95

THORN

SIERRA ON-LINE

War Games - Cart 27.95
Hockey - Carl ••••••. 27.95
Soccer - Cart • . • • • . •• 30.95
Submarine

Commander - Cart 30.95

Homeword - 0 • • • • • . .• Calt
Dark Crystal - 0 ••.•.• 27.95
Frogger - D/T . • • • • • •. 23.95
Quest For Tires· 0 •••. 23.95
Ultima 1-0 . . . • . • . .. 23.95
Ultimall-D ..••.•.. 41.94
Wizard/Princess· 0 •. ,. 22.95

Programming 2 & 3 - T •.•• 23.95
Conversational Lang. - T ••• 44.95
Music Composer - Cart •.• 32.95
My First Alphabet - D •.•. 26.95
Touch Typing - T ••••••• 19.95
Home Filing Mgr. - 0 ••••• 37.95
Mailing List - T ••.••.•• 19.95
Caverns of Mars - D .•.•• 28.95
Computer Chess - Cart ••• 26.95
Missile Command - Cart •.• 26.95
Super Breakout - Cart .... 26.95
Star Raiders - Cart •••••• 32.95
Assembly Editor - Cart ...• 46.95
Basic - Cart •••..•••.• 41.95
Macroassembler - D ••••• 67.95
Pilot (Home Pkg.) - Cart ••• 58.95
Invitation to Program IT ••• 19.95
Speed Reading - T •...•• 55.95
Basketball - Cart ••••••• 26.95
Graph-it - T •....••... 15.95
Juggles House - DIT ••.•. 22.95
Pilot (Educator) - Cart •••• 97.95
Video Easel - Cart •••••• 26.95
Defender - Cart •••.•••• 32.95
Galaxian - Cart •.••••.• 32.95
Oix - Cart ....••..••• 32.95
Dig Dug - Cart ...••••. 32.95
ET - Cart 37.95
Timewise - D ••••••••• 23.95
Alariwriter - Cart •••••.• 74.95
Donkey Kong - Cart ••••• 37.95
Ms. Pac-Man - Cart •••••• 39.95
Tennis - Cart •••.••••• 35.95
Eastern Front - Cart ••.•• 32.95
Donkey Kong Jr. - Cart •.• 39.95
Pengo - Cart ••.•.•.•• 35.95
Logo - Cart ••••••••.. 79.95
Robitron - Cart •.•..••. 35.95
Pole Position - Cart ••••• 39.95
Microsoft Basic II - C ••.•• 67.95
Paint - D .•...••••.•• 33.95
Caverns of Mars - Cart ..•• 32.95
Joust - Cart •••.•.••.. 39.95
Visicalc - 0 . • • • • • . . . 159.95

ATARI

CIRCLE #123 ON READER SERVICE CARD.
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As a member of BARF (Biological Armament
Restriction Force), you are equipped with a minia­
turized GEV (Genetic Extermination Vehicle) to aid
you in your mission. The vehicle emits high­
frequency photons from its nose, capable of vapori­
zing the Bacterion, while leaving brain tissue and
other GEV's undamaged.

Bacterion!

Control over your GEV is accomplished through
the joystick. A two-player game will require as many
joysticks. Pushing up will cause your GEV to move
forward. Moving the stick left or right will cause the
vehicle to rotate in the respective direction. Pushing
the trigger fires the photonic bursts. Anyone player
can have up to four high-energy photons on the
screen at once. Holding down the trigger fires all
available photons in rapid succession. Should your
GEV be destroyed by either running into your
opponent or being shagged by a Bacterion, you
must wait several seconds for another GEV to be
injected into the host. Parking or driving your GEV
over a brain cell gives it unsure traction, which may
cause the vehicle to rotate randomly. Each GEV is
internally powered, so there is an unlimited supply
of ammunition.

Initially, each Syntron has a unique brain pattern.
You may select which of the three top political
figures you wish to put "under the knife." Each
individual has a total of ten cerebral cells. Some cells
may be harder to visualize, since there may be two or
more on top of one another.

The SELECT button will choose between a one­
or two-player game. The OPTION button will
choose which political leader you will operate on.
Examination of the speed at which the colors change
in the word "BACTERION!" on the title screen
dictate the brain pattern. The Prime Minister of
England, President of the U.S.S.R. and the President
of the U.S. are your three available candidates. The
START button will begin the game. Pausing or
examination of scores is accomplished by pressing

the space bar. Pressing the space bar a second time
will resume the life-or-death struggle. Each of the six
attacking strains are worth from 10 to 60 points,
respectively.

Additional credits.
My special thanks goes to Tom Hudson for his

assistance in Bacterion! Through the use of his
Graphics 7+handler presented in issue #11, and some
custom-made shape-drawing routines, we've put
together the best (as in #1) two-player public domain
assembly language game ever! If you agree or disagree,
I'd like to hear it. Drop me a line, care of Kyle
Peacock here at the editorial offices of ANALOG.

BASIC Listing.

10 REM *** BACTERION ***
20 TRAP 20:? "HAKE CASSETTE (OJ, OR DI
SK (1)";: INPUT DSK: If DSK) 1 THEN 20
30 TRAP 40000:DATA 0,1,2,3,4,5,6,7,8,~

,0,0,O,0,OLO,O,10,11,i2,13,14,15
40 DIM DAT~(~lJ,HEH(22J:fOR X=O TO 22:
READ N:HEX(XJ=N:NEXT X:lINE=9~O:RESTOR

E 1000:TRAP 120:? "CHECKING DATA"
50 LINE=lINE-tl0:? "LIHE:";lINE:READ DA
TS:lf lEH(DATSJ<>~O THEN 229
60 DATlIN=PEEK(183)-tPEEK(184)*256:If D
ATLINOlINE THEN? "LINE ";lINE;" MISS
ING!":END
70 FOR K=1 TO 8~ STEP 2:01=ASC(~ATS(X,
KJ)-48:D2=tl5C(DATS(X-tl,X+1»)-48:BVTE=H
EX(Dl)*16-tHEX(D2)
80 If PASS=2 THEN PUT U1,BVTE:NEXT X:R
EAD CHKSUM:GOTO 50
90 TOTAl=TOTAL-tBVTE:If TOTAl)~99 THEN
TOTAl=TOTAl-I000
108 NEXT X:READ CHKSUM:If TOTAl=CHKSUM

THEN 50
110 GOTO 220
128 IF PEEK(195)()6 THEN 220
130 IF PtlSS=O THEN 170
140 IF NOT DSK THEN 160
150 PUT Ul,224:PUT Ul,2:PUT U1,225:PUT
Ul,2:PUT Ul,O:PUT Ul,40:CLOSE Ul:END

160 FOR X=l TO 2:PUT U1,0:NEKT X:ClOSE
Ul:END

170 IF NOT DSK THEN 200
180 ? "INSERT DISK WITH DOS, PRESS RET
URN"; : DIM INS (1) : INPUT INS: OPEN Ul, 8,0
,"D:AUTORUN.SVS"
199 PUT U1,255:PUT Ul,255:PUT U1,0:PUT
Ul,40:PUT Ul,85:PUT Ul,59:GOTO 210

299 ? "READV CASSETTE AND PRESS RETURN
"; :OPEN Ui,8,i28,"C:":RESTORE 230:fOR
X=1 TO 49:READ N:PUT Ui,N:NEXT X
210 ? :? "WRITING FIlE":PA5S=2:lINE='J'J
O:RESTORE 1000:TRAP 120:GOTO 50
220? "BAD DATA: LINE ";lINE:END
239 DATA 0,3'J,216,39,255,39,16~,0,141,

47,2,16'J,60,141,2,211,16'J,0,141,231,2,
133,14,169,56,141,232,2
248 DATA 133,15,163,0,133,10,16'J,49,13
3,11,24,36
1000 DATA 2065E4A'J226D2F02A3288581A~90
8580A3088583A~008S82A900B1809182C8DOF3
E68iE683A581C340DOEFA90B,831
1810 DATA 850D850~850BA9128S0C8502850A

4C120BA290A39E9DOOIFCADOFAA~708D091F8D
Ol1fA9F08D021FA'J4E8D031f,796
1920 DATA 8D6B1FA~208D051FA3108D041FA9

398D6DIFA3088D6CIFA~418DC81FA98E8DC7lF

A91F8DCtllfA3008DC91FA33E,3~6

1930 DATA 8D2F02A9008D07D4A~038DIDOOA~

188D6f92A999AA9D00043D0095CADOf7A202tl~
0035A'J35AC95AFCA10f7A9l0,363
1040 DATA 8589A320858lA200A5803D351BA5
819Df518A308A02791808810fBE8EOCOF010A5
a8l869288580A58163008581,840
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1850 D~TA 4CBC0846A4BC7D8~A28~86B7B~88
0~~5E8~5D4B~~EO~~DC~lC~DB51CA~88~5COC8
CAI0E8A28086~88E7DID8E7E,688

1860 DAT~ ID20420~A545F004E820420~4~01

8D451E8D1F1E8D201E8D211EA205BD710~~D4B

1IBD6BO~~D441IBD770~~DD9,837

1870 D4T~ 8~CA18EB4CBCO~A~80~D6'lD'DID

lE4~01'D461E'D5AlEBD6'0~'D311E'D2DlDBD
670"D7DID4980'D'11D602C,103
1880 DATA C30C04342C241C140CODOBO'0785
8346413C37322D800A1444505C3E4456624458
5C4F4F4F4F4955435B3D614F,5'8
18~0 DATA 47574F4F4F4F47574F5D5D5D6060
68606363634C52585E626266666A6A565A5A5E
5E5E5E626266A28186~ECA8A,'56
1100 DATA 8D85D28D07D28D8802~DOOOI'D80

06~D00078D1ED8CAD8F14204AD451E'DID1E20

EBa4'D7D1D4DOAD210044'15,3'1
1110 D4TA D082A'E4'D~11D20F40AA'888D8F

8B85B6'D6'lD'DDD1C'DCDID'DF11C'D551D4D
FD8AC'D8B057A'8A20FDOAA8,80'
1120 DAT4 8EI00BBD5510F086'8DDDOICF83B
E8E085D8FOAEI00BB'B51CC'C2B02CA'0220FD
OA8CII0BA8B'E10A'05510B',245
1138 DATA DFOAAC118B187'B51C~DB'lDB'04
08186'2C'DA51D'8'00DIC4C818AAE108BCEOF
OBDOA'A4A5C8'820F084A8B',2I6
1140 DAT~ 7DID'0~51DB"110'OB'10CAEOOI
F8034CDCO'A'2885B5~E451EBD080A85B'C'05
~806I8E~0390D80AA20CA~FF,604

1158 DATA 'D6EIE'SD'~DBA1C'SC5CAE884DO
FIA20IAD8A022'F0098A'DC082408AD22'FOID
E70A'DC482CA10E8A'8085BC,311
1160 D4TA 85BE85BD85BF85~E608000008080
8815240Af50COCOA8AOC08080AA'6420FDOA18
6'4B60A'1820FOOA~D2DID60,732

1170 D4T4 800EOBA08AD2CD8E08'0054A4A4C
030B60008808004'0080010280030220E30E20
438FA'0185A885'EA'86A28C,I77
1180 DATA AOF8285CE4A'07A20DA056285CE4
A9C08DOED428BAOF45A3C'01DOF7E64I203E08
A5~3C'02DOC1ADFC82C'2100,I28

11'0 D4TA 37AD8FD22~84F03020438FA58748

A'8A85B7A'8185A8859E8DFC0220BAOFADFC02
C921DOF'ADOFD22'04F8F'68,687
1200 DAT4 85B7A'00854885'E80FC82C6B318
04A'0'85B3A6B3B5COD012B5E88588BDC'1C85
8'A'81858~A'0028401~A'09,270
1210 D4TA 85B2A6B2BSCOF00320101AC6B210
F3A'048D878DAE870DBDCD1DF053302EO'809D
CDIDA'028S8ABD7D1D38E'2C,616
1220 DATA 9DF51D8588BD'11D38E'lCC'C080
2E'00'lE8SS'BDCD1D2'7F20401A4C200COEE1
ID181EBDF51D8588BDO'1E85,525
1230 DATA 89A900858ABOCDID2'7F20401AAE
B70DA'009DCD1DCEB780ADB700C'010098A211
85COF03385E88588BDC'lC85,157
1248 DATA 8'A'00'5C8858A8E6E1020421'AE
6EI0B504'5E88588BDB51C'DC'lC858'A'0385
8A8E6EI020421'AE6E18CAEO,423
1250 DATA 0'DOC4A5B7101I20BAOFA'0185'E
8514A613E8E413DOFC4C120BA586C'03F0034C
4B8B20438FEE451EAD451EC9,175
1260 DATA 07'051ADOAD22'F08DC802A'0185
'E85A828BAOFA58748A~OA85878514A613E8E4

13DOFC688587A'0085A885'E,7'2
1270 DATA 8DFC0285~085A185'FA205BDA813

C'029003DEA8138DA413C'08'00638E'04'OA4
13C418E6A'018D451E8DIFIE,798
1288 OATA 80201E8D211E208CO'4C4B0808A5
A804AABD72108D3002BD73108D3102BD761080
08028D77108D0102A'008DOO,5'1
12'0 DATA D88D81D08D02D08D03D08004D08D
05D08D86D08D07D8A5'ED820854DADC402186'
108DC402A'848584202011C6,663
1380 OATA B4A5B4C'01DOF52028122076124C
5FE4D8208BOE207FODAS'ED01B201417205E18
28851820'C1720'61220CE8D,73'
1310 D4TA 28FE8028228E20B2134C62E4A6B7
391'BD888D85A2BDC30D85A7A6A28E80D2E88E
02D2A5A6F003C6A660ASA785,314
1320 DATA A6EE860DADB60D2'81AA8DB40D8D
81D28D83D26080A40000AO~4848EC8D2DCE6FO

FA8C020406080AOCOE101214,141
1330 DATA 01A6'Ff80FC~C6'F8DE28D8D04D2
BDFOOD8005D26000EC08C5Bl'D8A76634F3B28
148100A2A2A2A2A4A4A4A4A4,'63

1348 DATA 44A646A6~6A1F08FCAC6AIBD128E

8D06D2BD1AOE8D07D26000FE04AA7F552BOI00
A8A8A8A8A8A8A8A6A8F08FCA,888
1350 DATA C6A8B0360E8004D2BD7'OE8D0502
6088FOF'F5FIEDEAE6E2DEDAD603CfCBC7C38F
BCB8B4BOACA6ASA1'D"'5'l,3"
1360 DAT4 8E8A86827E7B77736F6B6764605C
5854584D4'4541ID3'36322E2A26221FIBI713
OFOB0804008A8A8A8A8A8A8A,57
1370 DATA 8A8A8A8A8A8A8A8A8A8A8A8A8A8A
8~8A8A8A8A8A8A8A8A8A8A8A8A8~8A8A8A8A8A

8A8A8A8A8A8A8A8A8A8A8A8A,267
lI80 DATA 8A8A8A8A8A8A8A84848A8A8A8AAD
IFDOC'07F8048D180F60ADI80FC'06FOO'C'05
FOOAC'03F03360A2014C120F,188
13'8 D~T4 E6A5A5A52'0185A5A213A'00'D88
16'D'C16CA18F7A6A5BDl'OFAABD180F'08816
BD2FOF'D9C16CA10F14C120F,148

- 1400 DAT4 E6A4A5A4C'OIBOF8A20086A38E18
OF60000A1380ACA1B'A58200D100000000BOAC
A1B'A58280D2085850505050,157
1410 DATA 5000000000000050505050585000
F8A6A5B48EF018AD451EOAOAOAOA1875AO'5AD
A'007548'5A8A'0075A"5A',431
1420 DATA 8300E5CAI0DE4205A4A58A3~8310

AAB5A'482'OF8'58BC7AI0"'016684A4A4A4A
0'50"'C16CA180F18A204AO,283
1430 D4TA 02B5A'75AA"AF80CACA8818F4A2
02BC8810B5AF482'OFO'50"7516684A4A4A4A
0'50"7416CA10E6D860A'OO,125
1440 OATA 8095D28D070285'F85A085A160D8
48A07DID8DOODOAD7EID8DOIDOAD7F1D8002DO
AD801D8D8308AD811D8D07DO,505
1450 DATA 186'828D06D8186'026D8500186'
028D04DOA'078D8002A'18808102684048A980
8D80D08D81D08D82D08D03DO,41'
1460 OATA 8D04008D05088006D08007006848
488A46A287AD7010806FI0AD6F10800AD48D17
00AD6FI0186'02806FI0C410,'77
1470 OATA E8A'658D0002A'108DOI02CE7110
100EA5A48D7110EE71100E7110EE701063AA68
404840C5028017D068400000,220
1480 DATA 000000lFE810C'8F2410010D030F
051107098BOE8FA204E802B01CBO'110COC818
BOOF8C2D1D8'CBI0902DID20,380
1438 O~TA F7124CA710COCA10BOEC8D7DIDCD
C710B80FBC2D1D8'OBI0'0201D20F7124CC310
CDC'10BOECCAI0C1602C20C8,807
1580 DATA 070887069504030201008FOEOOOC
888A8'000FOE800COBOAO'0807060504030281
7070787046881646'C167070,410
1510 DATA 70F046381688464C165046B81628
46C416204608162046EC167070460017787046
601646741641EB18A684BD63,515
1520 DATA 10F00160BDDOIC3033A4A5B36'lD
D82F807D1D38F'7D1D20E112C585B021BD'110
38F"11D20E112C5BSB013B',866
15IO 04TA 7D1D8D7F1383'11D8D8013204013
A'8108118810C3BO~51D8D7F13BD8'1D8D8013
A'083D411DA07F13DD7D1DFO,532
1540 DATA 128022A08013DD'11DD804A304DO
74B04A'0354D8013DD'110f066B004A'00F062
A'88005EA0801300'110D004,781
1550 DATA A'OC0052B038'080288512F086'8
08A~eOD843A38ED03FA'8F083B280512F80630

08A'830038A'02002CA'81DO,128
1560 DATA 28208512F006'088A'05001DA'06
001'A'070015208512F006'008A'OB080AA'OA
0806A'09D002A'FF'Ol'1060,208
1570 DATA A0801338FO'11D20E1128D8313AD
7F13I8FD7DID20E112CD831360C6B81047AE45
lEBDA31385B8A204BD6'1DDO,212
1580 OATA 33A'8I20FOOAA8C8BD1'lDDD2DID
F024B80E206C12C~08B810'84'FFA8C8300'20
6C12C'08F002BOF8'8187D2D,'37
15'0 DATA ID20E~12'02DIDCAE801DOC36080
l'lD38FD20104CE112A204DE051D101IAC451E
B'AA13BCD01CI002040A9D05,'0
1688 DATA 1020f712CAEOOI00E368A204BD6'
ID003EBDOD1CI016BD'11DC'OF'804C'E8'80B
E6B6C6B7A'Oi'D6'lD0023BD,613
1618 DATA 411D081EBOl'lD101'BD5510F014
~OB'1020EBOA'DA51D20F404BDDD1C8'80'DDO
lCCAEOOlD0886010054'FF18,346
1620 04TA 6'01601094186'1060C'10'OOI38
E'1860B06'100043BD1'1D303EBC2DID8'8413
8D811318707D1D'07D1DB"4,35'
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1639 DAT~ 138D8213187D'110'O'IID8DODIC
lelC2'7F~8A08113187'D400"D400AD821318

7'851C"851C~'01"C00060,832
1640 DATA DEfllCI02'A58"Ofl1C8DCOIDDO
IF8Dl'lD48207711A868'OI'10COFFfOOfB'6F
13'DCDIDA'0~'DEI1DA'OE85,'8
1650 DATA 'F60010808080406860602070707
OJ058505000900000000fFFEFEFEFEFEFFOOOl
020292020201FEFEFEFF0001,251
1660 DATA 02020202020100fFFEfE800000eo
OOOOOOOOOOOOOOOOOOOOA'04805814AE58148C
IDIEBD311ED'6614'006B'65,1'
1670 DATA 14'D311ED'6514'Of50AA8B'7814
as 48'7'148585AD58140AA88'6EI485868'6F
1:~~81A'07805A14187D'110,737

,80 'ATA 8D5B14AC5A148184AC5814'186CE
j14CE5AI410EEA'078D5'14AE5814BD'11DAE

~'14187D5DI4A8A'00'186CE,467
16'0 DATA 5'1410E'CE5814108DCE5CI41028
A'048D5CI4AAE002B0078DIDIEC'07DOI4BD31
lEC'2fFOODfE311EC'2ED006,'22
1700 DATA E002'002E686CAI0DE6000000000
03FCfDfEFF080'OAOBOOI014181CIF23273000
049005000600070003D814EO,23
1710 DATA 14E814F014f81400150815101518
15201528153015381540154815501558156015
681569157015781580157815,526
1720 DATA 8815'015'815'015AOI5A815BOI5
B815C915C815C015D915D815E015E815F915f8
150016081610161816201628,32'
1730 DATA 1630161010103854824444202010
lEl'2120108040201Fl'1010180000C63'1810
100C040BI0f0190B04000CI0,80
1740 DATA 10183'C600001810101'IF204080
1020211'IEI020204444824438101010080484
'878080404180808'8f80402,243

750 DATA 0130080818'C63000020D0080f08
020000000631C18080830010204f8'8080818

94040878'884040818002481,381
1760 DATA 812400181842248181244218"42
2481812442,,00e03C24243C09000066421818
426600C3810018180081C33C,180
1770 DATA 42A58181A5423C00182442422418
000000183C3C18000000001824241800000018
005A5A001800180018A5A518,130
1780 DATA 00182020E4181827040400246618
186624000404271818E420200C40'025258840
OCI890"AI0418422430021',301
17'0 DATA 84A01'023024420824A5'1001800
00001818000000000008381CI0000000080878
lEI0100008082CE007341010,877
1800 DATA 084A24C0032452108'4224800124
42'18142000000004281810000000080008100
000000000000000000000000,587
1810 DATA 6261637465726'6f6E4100000000
0000B4A8A500BOACA1~7B5A500AfA600D2D3D6
D'000000000000B4A5AIADOO,10
1820 DATA 83A3AfB2A5000000000000000000
00000000000000000000000000000000000000
000000000000000000000000,870
1830 DAT~ 0000000000000090000000000000
08008009000000000000000000000000000000
00223'000000000000000000,'61
1840 DATA 00000000EBf'ECE500fOE5EIE3Ef
E3E8800000000000000000000000372'342800

00000000000000000000000,729
1359 DATA f4EfEDOOE8f5E4f3EfEE90000000
090090AIAEAIACAfA700A3AfADBOB5B4A'AEA7
0900A6A5BD6'lDfOOBDE6'ID,6'4
1860 DATA D02620420'4C4617204A17DE7f17
1918A'03'D7FI7BC78028D2DIDI87'8CI720E'
12'D2DID'D3~lECAI0CD60DE,608
1870 DATA 461EI02fBD7802C'OEf008C'OAf9
04C'06D096DE5AIE4C6717fE5AIEBC5~IEB'81

17'D5AIE'D461EBD461ECD8B,151
1880 DATA 17F00320f7126000000202020304
0506070808080000000000fffFfFOOOI010100
000000A6A5BD6'IDD077A'0I,784
18'0 DATA 8D5B18BDOCD02'02f003202118EE
SBI8BDOCD02'04F003202118EE5BI8BDOCD02'
08f003202118EE5B18A0038A,760
1'00 DATA 186'013'08DOf0032021188810fl
CE5DI81028A'038DSDI8BD04D02'01fOlCA'02
20FDOAACOAD210054'ffI86',744
1'10 DATA 01187D2DID20E'12'D2DID'D311E
BD04002'02f0068E5BI8202118C~10818DIEDO
608C5CI8AC5BI8B'6'IDDOOD,6S'

1'20 DATA 8AA6203D18AC5B18203D18f6BEAC
5CI860B'6'lDDOI3A'07"IDIEA'78"6'lDA'
0085'fA'4285A8606868AC5C,373
1'30 DATA 18608000002064184CCA18A6A5BD
6'ID005B05BAf005D6BA4CC61885BCC'04804C
8DI0DOD047f6BCA'078SA1A',605
1'40 DATA 03'5BAAOOCB'6EIEJ0038800f88C
401'8A"6EIEBC2DID'848B'84130AI87D7DID
38E'2CAC401"'7DID68"2D,281
1'59 DATA IDA8B"4130AI87D'11D38E'lCAC
401""11DCAI0'D60A28CBD6EIE306'20f712
BD7DIDC'A2003E'50'OD'11D,165
1'60 DATA C'COB035'DBAICA004B'6'IDD043
8D7DIDI86'J038f'7DIDc,o,e035BD'IIDI86'
2038F"11DC'0'B027203D18,87'
1'70 DATA 8E411'6D6EIEAAf6BEAE411'8E41
1'8D6EIEAAD6BCAE411'A'ff'D6EIE'5D"DBA
lCD00588COOIDOB3A'01'SC5,610
1'80 DATA CAE004008D600000A68'EOCIB02E
B0351B8580BDf51B8581A588C'AOBOIE2'03AA
A5884A4A85'8A48AB02DI83',116
1"0 DATA 251B85'SBD2'IBA4'8318005'5'1
8860A58CC58"00B38E58'S5'OA'0185'2DOOB
A58'38E58C85'OA'ff85'2A5,768
2900 DATA 8BC588'00B38E588858fA'0185'1
OOOBA58836E588858fA'ff85'lA'00858E858D
A58fC5'0'00A85'385'44A85,751
2910 DATA 8E4CCE1'A5'085'385'44A858DA5
'3F03DA58EI865'OBOO'858EC5'4'00EA58E38
E5'4858EA58'1865'2858'A5,5'3
2020 DATA 8D16658F809'8S8DC5'4'00EA58D
38E5'4858DA5881865'1858820421'C6'3DOC3
60A6B2A'00'SC0858A8SE885,45S
2030 DATA 88BDC'IC858'A'0020401AA68285
D48588'5E8BDB51C858"DC'ICA'01858AA'00
20401A600AOAOA8S"A'0885,465
2040 DATA 'AA6"BCODIA3034B'851A85'BO'
801A85'C8D'51A85'DA5881865'08588A58'18
65'C858'A5'AC'08f0032042,'72
2050 DATA l'A5'Df004C6'DDOEIE6"C6'ADO
C560000001ff91ffOlfFffOl0000fFOI0lff03
020202020202000028000000,178
2060 DATA 0000000028900000000000002800
00000000000028000000000000802800000000
000000280000000800000028,418
2070 DATA 0000000000000028000000000000
92050307048206ffOOOOfF08009000000001ff
00000000000002ffOOOOOOOO,510
2080 DATA 000003ff00000000000004ffOOOO
OOtOOOOOOfiffOOOOOOQ0000006ffOOOOOOOOOO
0007fF00000000000055AAff,320
29'0 DATA 3fCff3fCC0300C03401004019000
00000000000090880000000000000000000000
900000000000000000000000,425

•
CHECKSUM DATA

(See page 23)

10 DATA 58,351,4'6,811,423,72',200,603
,555,573,6'4,613,2',205,210,6550
160 DATA 126,1'8,'62,783,4'1,39,155,14
',165,664,'22,282,'84,546,128,6585
1060 DATA '35,150,610,'02,831,3'3,206,
176,260,13',808,7'4,46,226,882,7358
1210 DATA 131,146,200,'35,5,841,50,688
,71,755,"4,67,182,274,571,5'10
1360 DATA '14,577,146,147,630,600,'57,
868,3,373,'38,541,827,238,251,8082
1510 DATA 412,'13,'20,7'5,644,634,'08,
'31,136,",182,703,'06,416,526,'125
1660 DATA 468,727,71,30,556,46,366,116
,32,46,153,6',1','3',726,4364
1810 DATA 703,5'0,358,106,257,888,174,
2'43,783,663,681, '61, '7',76, '38,8600
1'60 DATA '86,316,44,853,'37,'37,837,8
72,"3,55',434,731,'38,648,10085

•
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• ATARI MEMORY UBAGE

• PRIMARY USE IN 'TEST' ROUTINE.

• DIBPLAY DATA AREA

,GRAPHICS
I CONTROL.
IPRIORITV
If''EGISTERS.
ICLEAR OUT
IPLAYER 0
I&< PLAVER I,
IALL DONE?
INO! CONT.

11' LL LET
IYOU GUYS
IFIGURE OUT
IWHAT'S BOINa
,ON HERE!

I I'M SO LAZY!

IFILL WlfH 0

,ALL DONE?
INO! CONTINUE

IY-COORDS

IX-COORDS

ICELLS NOT MOv­
I I NG STATUB.

IPLAYER NO LONa­
IER DEAD OR EXP­
ILODING.
ISET UP FOR
ICOABTINe SPEED.
I
ICORRECT TYPE
'OF VEBSEL
IPHASE.
IPROPER X-COORD.,
,PROPER Y-COORD.
I
I ALL DONE •..

lFLIP TO GAME
,&OARD SCREEN.
IX-COORD.
IX-COORD.
I SET IT UP NOW.
tl PLAYER GAME?
,YES~ SKIP tl2
~NO! SET UP PLR 2.
ISET IT UP NOW.

.. LOW DISP
LO
lIHIGH DISP
HI
II III
LO
LOTBL,X
HI
~:'TBL,X

..39
(LOl.Y

CDLP2

.192
DOlT
LO

..40
LO
HI.e
HI
CDLP

LOX .,e"
STX L1STPT
aTX 8EVX+"
STX GEVX+I
JBR SETPLR
LDA NOPLAY
BEg SETTVP
INX
JSR SETPLR

LOA
STA
STA
LOA
STA
STA
LDA
STA
STA
LOA
STA
LOA
STA
RTS

SET UP ATOMIC PILE CELLS

LOX STRUCT
LDV STRBSE,X
LOX 119
sn TOTCEL
LOA :ICEl.X.Y
STA CELLOX,X
STA CELLNX,X

~~~ i:~EE6~:~
STA CELLNV,X
LOA .S00
STA CELLMV,X
INY
DEX
BPL SETCEL

SET UP PLAYERS PROBE.

CLEAR PLAYFIELD AREA

LOA
STA
LOA
aTA
LDX
LOA
STA
LDA
aTA
LOA
LOY
BTA
DEY
BPL
INX
CPX
BEQ
LOA
CLC
ADe
BTA
LOA
ADC
BTA
JMP

CLEAR OUT PLAYERS' BCORE.

LOX .'''2
LOA "S00
STA SCOREt,X
BTA BCORE2+t,X
g~~ TSCRI,X

BPL :CLRS2

SETPLR

DOIT

SETCEL

CDLP2

• ATTACKING BACTERION' TYPE

BETTYP LOA .'''1 ISLOWEST TYPE
STA TYPES IATTACKB FIRST.
STA TYPE+2
STA TYPE+3
BTA TVPE+4

• BACTERION! INITIAL A. I. SPEEDS

LOX lI,e:l
SETMDB LOA IMOVDB,X IMOVEMENT SPEED

C&~ ~~~~g::~ 'TURN SPEED

C&~ i~~~g::~ IFIRE SPEED
BTA FREBSE,X
DEX
BPL SET MOB

JMP INIT2

INITIALIZE GIVEN PLAYER

PLRX DB ~4,19:5 'INITIAL X-COORDS
PLRPHS DB 12,4 IINITIAL DIRECTIONS

* BACTERION! INITIAL TURNING DATABASE

ITUROB DB ~2.~4,36#28,2e,12

• BACTERION! INITIAL MOVINB DATABASE

lMovns DB 13111,0~,"7,lD~.03

• BACTERION! INITIAL FIRING TIMES

tFIRDB DB 7016~#b0,~~,~0,4~

• OFFSET DATABASE TO CELL FORMATIONS

STRBSE 08 e,1",2~

• CELLS INITIAL X-COORDS

CDLP

;CLRS2

LOA ••"3
STA GRACTL
LOA •• 10
BTA GPRIOR
LOA I,,,e
TAX

;PMSET STA PLAve,X
9TA PLAV1,X
DEX
BNE :PMSET

IRESET X-REG.
,DLIST OPCODE
I STORE IT.
IDONE YET?
,NO! GO BACK!,
I INSTALL
IREMAINDER OF
ISPECIAL
IDISPLAY
ILIST OP­
ICODES II< OP­
IERANDS INTO
IDISPLAV
I LIST.
I
I
I
I
I
I,
I
I,
I
I,
I

,INIT SOUNDS.
IINITIALIZE
'DMA CONTROL.
ISET ORIGIN
I ADDR. IN
J 2-BVTE
IPOINTER.
ISET OESTIN­
,ATION IN 2­
IBYTE
IPOINTER.
IRESET V-REG.
'MOVE A 2:16
IBYTE BLOCK
'USING Y-REG.
I
INEXT 2:56-
1 BvTE BLOCK.
I
'DONE YET?
,NO-KEEPITUP.
ISNAG ALL
IRESET
IVECTORS
ISO AB TO
IGAIN
ICOMPLETE
ICONTROL OF
ITHE SYSTEM.
IALL DONE. START!

SlCB:l

'CELL NEW Y-COORD.
ICELL OLD Y-COORD.
,CELL. BEING HEISTED.

IN 'STRAT' ROUTINE

,BACTERION! FIRE TIMERS
IBACTERION! MOVE TIMERS
IDESIRED DIRECTION.
IACTUAL DIRECTION.
IATTACKINIl PLAYER FLAG.
IY-COORD FOR ESCAPING.
IBACTERION! ICED FLAG.
,BACTERION! X-COORD.
IBACTERION! Y-COORD.
,BACTERION! TARGET-X,
IBACTERION! TARGET-Y,
'LASER FIRING DIRECTION
ILASER LIFE TIMER.
ILASER X-COORD.
ILASER Y-COORD.

IN 'DRAW' ROUTINE.

IDELAY BETWEEN SHOTS.
'II OF BULLETS FIRED.
III OF VESBELS KILLED.

IATTACKING BACTERION! ,
'ATTACK PLAYER RADIUS.
" OF ESCAPED VESSELS.
I' OF CELLS REMAININIl.
IBACTERION' TURN TIMERS
IRAM COPY OF 'GEVFRE'

OS 2" IBPEED A PLAVER MOVES.
DB 20 IRAM COPY OF 'SPEED'
os 20 IBULLET OWNER (" OR I)

DB 2" IVESSEL TYPE.
DB 2" 'VESSEL PHASE.
DB I I ATTACKING TYPE.

OS 211 ICELL MOVING FLAG•.
OS 211 'CELL NEW X-COORD.
OS 20 'CELL OLD X-COORD.

ORG

OS 20
DB 20
OS 211

OS 2
OS 2
OS 2

OS 20
OS 2111
DB 20
DB 20
OS 20
OS 20
OS 20
DB 2"
OS 20
OS 20
OS 211
OS 2"
os 28
OS 20
DB 28

PLAYER/MISSILE INITIALIZATION

LOA '.~E ;
BTA BDMCfL IDMA ENABLE.
LOA _HIGH PLAvBS iPM BASE
STA PMDAUE IADDRESS.

LOX IS0"
LOA .'lIE
~~~ DLIST. X
SNE BDLOOP
LOA ••7"
SlA DLIBT..-llJ
SlA DLIS1+1
LOA I.FI1l
SlA DLIST+2
LOA ••4E
BTA DLlST+3
STA DLlST+I"7
LOA .Hlatt DISP
alA DLlST+-:5
LOA "LOW DISP
STA DLIST+4
LDA .HIGH DISP2
STA DLIBT+l"9
LOA ILOW DIBP2
STA DLlST+I"B
LOA "'II
BlA OLI9Ti·208
LOA I.BE
SlA OLIBT+199
LOA _HfIlH DLIST
STA OLt9T .. 202
LOA "LOW OLler
STA OLIST ..·201

BUILD GAME BOARD DISPLAV LIST

JSR SIOINV
LDA ".22
STA SDMCTL
LOA lIHIGH s2Blll"
STA HI
LOA lILOW '2B"0
STA LO
LOA lIHIGH '0B00
STA BAttI
LOA .LOW '''S0''
STA BALO
LOY .S"0

~~~ ~~~L1J;,y
INY
BNE MOVELP
INC HI
INC BAHI
LOA HI
CMP 1'~0
BNE MOVELP
LOA IHIGH TEBT
STA DOBINI+I
STA CASINl+1
STA DOBVEC+I
LDA .LOW TEST
STA DOSINI
STA CABINI
SfA DOsvEC
JMP TEST

TYPE
PHASE
TVPES

SPEED
CSPEED
BULLET

• PRIMARV USE

GEVFRE
MOVET
GEVDES
GEVDIR
ATTACK
ESCAPE
STOP
IlEVX
GEVV
TARX
TARV
LBRDIR
LSRTI1E
LASERX
LASERY

CELLNY
CELLOY
GEVCEL

CELLMV
CELLNX
CELLO X

TlfLE 'BACTERION! MASTER ASSEMBLY'

INCLUDE D;IlEV.TXT

DRG '2B"0
LOC '0B""

TITLE 'ONE SHOT INITIALIZER'

PROC

RELOCATE CODE

• PRIMARY USE

• PRIMARV USE IN 'SHOOT' ROUTINE.

FDELAY
NOBULL
NOKILL

• PRIMARY USE IN 'TEST' ROUTINE

GEVNUM OS
FRANIlE OS
I3EVESC OS
TOTCEL OS
TURNT OS
FIRETM DB

• PRIMARY USE IN 'SHOOT' ROUTINE

• PRIMARY USE IN 'STRAT' ROUTINE.

INIT

BDLOOP

MOVELP

MOVEIT

IAUDIO FREQUENCIES

IREBTART VECTOR
IRESTART VECTOR
IRESTART VECTOR
IDMA ENABLE SHADOW
IPM BABE REG.
IGRAPHICS CONTROL
'PRIORITY CONTROL
IAUDIO CHANNELS

'AUDIO CONTROL
,CLEAR COLLISIONB
'WAIT FOR HOR BYNC.
IRANDOM ••
,COLOR OF PLR/MIS
IPLAYFIELD COLOR .o
'COLOR REIlISTERS
,BACKIlROUNU COLOR
'NMI INTER. ENABLE
'LAST KEY PRESBED
'KEYBOARD STATUS
I INTERNAL CLOCK
lOLl VECTOR
,DLIST VECTOR
IHOR. POS. PLR "
IHOR. POS. PLR I
,HOR. POS. PLR 2
IHOR. POS. PLR 3
IHOR. POS. MISS II
IHOR. POS. MISS I
,HOR. POS. MISS 2
'HOR. POS. MISS 3
'ATTRACT MODE FLAG
ICONBOLE BUTTONS
IJOYSTICK PORT III
,PLR/PLR COLLISIONB
IMIS/PLR COLLISIONS
IPLR/PLF COLLISIONS
IJOYSTICK SUTTON °

""III III IIIPLAYBS+"76a
PLAYBS+III24
PLAYBS+12all
PLAYBS+l:136
PLAYBS+1792

ISTOP VBLANK FLAil.
ILASER SOUND FLAil.
'DETONATION SOUND FLAil.
ICANNON SOUND FLAG.
'PULSE SOUND FREQUENCY.
'IlAME UNDERWAY FLAil.
'CELL STRUCTURE ••
III OF PLAYERS.
'PULSE SOUND DELAY.
'DISPLAY LIST POINTER.
,LO-BYTE OF SCORES.
IMD-BYTE OF SCORES.
,HI-BYTE OF SCORES.
ITOTAL SCORE BYTES.
'CELL. BEINIl DRAWN.
ICELL ~ BEING REFREBHED

EQU
EQU
EQU
EQU
EQU
EGU

EQU slll"1ll2
EQU slllll0A
EQU sl!lll0C
EQU sll22F
EQU sD407
EQU sD01D
EQU Slll26F
EQU SD201
EQU SD203
EQU SD20:l
EQU SD2"7
EQU SD211e
EQU SD202
EQU sD204
EQU sD206
EQU SD2111B
EQU sD01E
EQU sD40A
EQU SD2"A
EQU '"2C"
EQU '0"16
EQU '''2C4
EQU '''2CB
EQU 'D40E
EQU 'l!I2FC
EQU 'D2"F
EQU '12
EQU '''2''0
EQU S1ll23"
EgU sD0"0
EQU SD001
EgU '0002
EgU SD0"3
EgU SD""4
EQU SD"0:1
EQU SD"06
EQU SD0"7
EQU s4D
EgU 'D"IF
EGU s027B
EQU 'D0"C
EQU 'D80B
EQU sD""4
EQU SD01"

EQU
EQU
EQU

OS I IPLOT X-COORD.
OS I IPLOT Y-COORD.
OS I IPOINT COLOR.
os I IDRAWTO X-COORD,
os I IDRAWTO Y-COORD.
OS I I X ACClJM.
OS I I Y ACCUM,
OS I IDRAW WORK AREA.
OS I IDRAW WORK AREA.
OS I 'DRAW X INCREMENT.
OS 1 IDRAW Y INCREMENT.
DS 1 JDRAWTO COUNTER.
OS 1 IDRAWTD ENDPOINT.
OS I IWORK AREA.
os I
OS I
OS I IPLOT Y OFFSET.
OS I 10BJECT ••
os I 'OBJECT SHAPE COUNTER.
OS I IOBJECT X INCREMENT.
OS I 10BJECT Y INCREMENT.
OS I 'OBJECT (TAKE A GUESS!)

OS I
OS I
OS I
OS I
OS I
OS I
os 1
OS I
OS 2
OS I
OS 2
OS 2
OS 2
OS 3
OS I
OS I

DLIST
DISP
DISP2

PLAYBS
MISS
PLAYII
PLAY1
PLAY2
PLAY3

CASINI
DOSVEC
DOSINI
SDMCTL
PMBASE
IlRACTL
GPRIOR
AUDet
AUDC2
AUDC3
AUDC4
AUDFI
AUDF2
AUDF3
AUDF4
AUDCTL
HITCLR
WSYNC
RANDOM
PCOLRlll
COLPFlll
COL ORO
COLOR4
NMIEN
CH
SKSTAT
RTCLOK
VDSLST
SDLBTL
HPOBPlll
HPOBPI
HPOBP2
HPOSP3
HPOSMlll
HPOSMI
HPOSM2
HPOSM3
ATRACT
CON SOL
BTICK0
P0PL
MlllPL
Pl!IPF
TRIlllll

PLon
PLOTY
COLOR
DRAWX
DRAWY
ACCX
ACCY
DELTAX
DELTAY
INCX
lNCY
COUNTR
ENDPT
HOLD
XWORK
YWORK
YOFSET
SHAPIX
SHAPCT
XI
vI
LENIlTH

• ZERO PAGE VARIABLES

ORG ,all

LO OS
HI OS
BALO OS
BAHI DB
DRWLO OS
DRWHI OS
PLLO DB
PLHI OS

VARIABLES

• PRIMARY USE IN 'PLOTTER' ROUTINE.

• ATARI HARDWARE REGISTERS

SETVBV EGU 'E4:1C ISET BYS. TIMERS
SYSVBV EGU SE4:1F '1st STAGE VSLANK
XITVBV EQU SE462 IX-IT VBLANK
SIOINV EQU 'E46:l ISIO INIT

• PLAYER/MISSILE DATA AREA

•................•......•...•
• BACTERION! •
• THE PLAGUE OF 2369 •
• BV •
• KYLE PEACOCK •
• WITH •
• TOM HUDSON •· .• ANALOG COMPUTING MAGAZINE.
• ALL RIGHTS RESERVED •.............................

VSTOP
LSOUND
XSOUND
CSOUND
FREQ
DEMO
STRUCT
NOPLAY
SDELAV
L18TPT
SCOREI
8CORE2
SCORE3
TSCRI
CELNUM
CELREF
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• ENEMY 8ACTERIDN!Ra TARGET CELL

• CAN"T FIND A CELL, ATTACK PLAYER.

* ENEMV BACTERION!. ~,Y,~ DIRECTION

I HOLD " OF
ICELLS LEFT.
IHAKE WEIRD
ISOUND.

I WAIT FOR
ISPACEBAR.

ISWITCH TO
I TITLE SCREEN.

'STILL BEINB
,PRESSED?
,VES-CONTINUE.

,RESTORE. OF
ICELLS LEFT.

'ADD UP SCORES

'SWITCH OACK
ITO PLAYFIELD
1& CONTINUE ...

lOUT OF CELLS
ITO REFRESH?
IVES. START
IABAIN .•.
'GET CELL • TO
'REFRESH & SEE
I IF IT HaVES.

'CELL X-COORD
I
ICELL V-COORD,
ISPEC. COLOR,
lSPEC. OBJECT
1 DRAW IT •.•

lSET UP CELL.
ITO DRAW.
IBET CELL •.
I IS IT BEINB
'CARRIED OFF?
I YES. DRAW IT.
'MOVE ON 10
lNEXT CELL.

lCHECK ALL
'VESSELS.
'IS THIS VES­
lSEL FIRING?
• NG ~ CQNT i NIJE.
IYES. ERASE?
ISET UP LASER
ITO BE ERASED,
lSPECIFY COLOR
10F LASER.
IBET X-COORD
'OF FIRING
lVESSEL & USE
,AS LASER
IX-COORD.
ISET Y-COORD
'OF FIRING
'VESSEL & USE
lAS LASER
IY-COORD. DO
INOT FIRE IF
'NOT ON-SCREEN

WI~~~I3D~~~ER
,(DEATH RAYI.
IHANDLE NEXT.
ITIME TO
IERASE LASER?
PES. GET X
lCOORD & Y
ICOORD FOR
;ERA9ING.
ISPECIFY COLOR
'AS BCKGROUND.
'NOW ERASE
ILASER.
I
ITURN OFF
ILASER FOR
'THIS VESSEL.
'HANDLED .ALL
iLASERS? IF
iSO QUIT;
IEL?lE GO BACK.

'IS SPACEBAR
IPRESSEO? NO.
'SO WAIT. .
lYES. IS BAR
lSTILL BEINB
IPRESSED?

IHANDLE ALL.
lIS THIS BULLET
IACTIVE?
,YES. BET X
ICOORD.
'BET Y-COORD.
'OF BULLET.
,SET UP TO ERASE
ITHIS BULLET.
ISPECIFY COLOR.
lSAVE X-REG.
'ERASE IT NOWl
lRESTORE X-REB.
IGET NEW BULLET
IX-COORD I< PRE­
IPARE TO PLOT.
lGET NEW BULLET
;V-COORD Sc PRE­
I PARE TO PLOT.
'SPECIFY COLOR
,OF NEW BULLET.
• SAVE X-RECL
'DRAW NEW 8ULLET
;RESTORE X-REB.
INOVE ON TO NEXT
IBULLET. IF NONE
ILEFT, QUIT.

"17
~~~~~V,X

~E6~~x,x
CELLOY,X
PLOTY
••00
CELLHV.X
COLOR
:XHOLO
PLOTPT
:XHOLD

g~tt~~:~
PLOTX
CELLNY,X
~E5i~Y'X
1I'11l3
COLOR
:XHOLD
PLOTPT
:xHOLD

••I1l"
PROJ~

~E~~~X,X

~E~MY' X
.1
COLOR
.0
OBJECT

..04
LSRCNT
LSRCNT
LSRDIR,X
N.IL3R
LASER~

••SI1l
LBROIR,X
•• 11l2
COLOR
OEVX,X

.44
LAaERX,X
PLOlX
8£VY,X

".IC
111"2
LASER6
LASERY,X
PLaTY
LSROIR,X
".7F
OBJECT
NXlLSR
LSRTHE.X
NXTLSR
~~g~~x,x
LASERV,X
PLaTY
••00
COLOR
i:~~IR,X
OBJECT
LSRCNT
••00
LSRDIR,X
LSRCNT
LSRCNT
••01
LASER3

".0"CELNUH
CELNUH
~~b~~V'X
SHOCEL
CELNUH
SAVEl

LOA
IHA
LOA
STA
LOA
STA
LOA
JSR

ALL CELLS GONE?

LOX
LOA
BEQ
LOA
STA
LOA
STA
LOA
STA
STA
STX
JSR
LOX
LOA
STA
STA
LOA
STA
STA
LOA
STA
SIX
JSR
LOX
DEX
CPX
BNE

DRAW I< ERASE PROJECTILES

LOA
STA
LOX
LOA
SEG
SHI
ORA
STA
LOA
STA
LOA
SEC
SBC
STA
STA
LOA
SEC
SBC
CMP
BCS
STA
STA
LOA
AND
JSR
JHP
DEC
BPL
LOA
STA
LOA
STA
LOA
STA
LOA
AND
JSR
LOX
LOA
STA
DEC
LOA
CMP
BNE

LOA
STA
LOX
LOA
BEQ
JSR
DEC
BPL

LOA SKSTAT
AND ••04
BEQ :REFCL

JSR ADITUP

LOA TOTCEL
PHA
LOA ••I1lA
STA TOTCEL

LOA ".01
STA LISTPT
STA v8TOP
STA CH
JSR SHUTUP

LOA CH
CMP ••21
BNE : WAITI
LOA SKSTAT
AND 1I.11l4
BEQ : WAIT2

PLA
STA TOTCEL

LOA ".00
STA LI8TPT
STA V8TDP
STA CH

REFRESH CELLS (ONE PER PASS>

DRAW NOVING CELl.S (ALL AT ONCEI

DRAW & ERASE BACTER~ONl LASERS

PROJ6

: WAIT2

LASER~

:WAITI

LASER6

NXTLSR

SAVE2

GOTCEL

SAVEl

PROJ~

LASER3

:REFCL DEC CELREF
BPL 8ETCEL
LOA 11.0"
STA CELREF

GETCEL LOX CELREF
LOA CELLMV,X
BNE BOTCEL

lCHANBE STATUS
;OF "OEMO"
IVARIABLE

;19 SPACEBAR
lPRESSED?
IYES. IS BAR

IATTACK TYPE.
lGET DATA FROM
IFIRING DB.
,IS IT < :I?
INO! BRANCH!
IYES! SUBTRACT
13 & STORE
lIT IN DB.

IWAIT FOR PUSH
10F START KEY.

I INITIALIZE ...

ISET UP VERT­
,ICAL BLANK
,ROUTINES.
I

lSET UP DEF.
lVERTICAL
I BLANK
lROUTINES.

;SET UP DLI
I ROUTINES.

'HANDLE ALL.
,INACTIVE STATUS.
10WNER.
IX-COORD.
IY-COORD.
INOVING.
IHANDLE NEXT
• (IF ANY).
I

'TURN OFF
ISOUNO
'REGISTERS.

ISET UP TITLE
lSCREEN SCORES
1& SHOW TITLE
'SCREEN.
I

,aUB OFF!! !

ICOUNTER.
,RANDOM II.
IlAP La-NIBBLE.
1& W/DECINAL 10.
ISTORE IT.
IRANDON ••
IZAP La-NIBBLE.
lOR W/PLAYFIELD.
• STORE IT.
'HANDLE NEXT.
'BRANCH!

ICLEAR.
I. OF BULLETS
lFIRED I< • OF
,OACTERION8!
IVAPORIZED.

ISTART VBLANK.

LOX ••03
LOA RANDOH
AND ••F0
ORA •• I1lA
STA PCOLR0,X
LOA RANDOH
AND ".FI1l
ORA: FIELD, X
aTA COLORQ:I,X
DEX
8PL : SET I

LOA ••00
STA NOBULL+11l
STA NOKILL+!I
STA NOBULL+l
STA NOKILL+!

STA VSTOP

RTS

SET UP COLOR DATABASES

CLEAR PROJECTILE WORK AREA

LOX .12
LOA ••FF
STA 8ULLET.X
STA CELLNX+:5,X
9TA CELLNV+~,X
9TA CELLr1V+~,X

DEX
CPX ••04
BNE CLRPRO

START OF NEW BAHE

l.OA DENa
CHp ••11l2
BNE TEST

CAME PAUSED?

LOA CH
eMP .... 21
ONE :REFCL

LOX TYPES
LOA FREBSE-I,X
STA FIRETM
CMP ••0~
BCC PROJTl
SEC
SBC ".03
STA FREBSE-l.X

DB 0 ITENP STORACE.
DB I1l ,COUNTER.
DD 0 ,X-REG TENP STORAGE.
D8 0 IY-REG TEHP STORAGE.

'BET THE GANE GOING •.• •

PROC

LOA "100
JSR RANDO
CLC
AOC .7~

RTS

• PICK A RANDOM DIRECTION (11l-1~)

PICKX

SET UP FIRINB TIHE

PICKDR LOA "16
J8R RANDO
aTA GEVDIR,X
RTS

• PICK A RANDOM. (11l UP TO ACC.>

RANOa STA HOLDME
LOA RANDOH

RANOOI CHP HOLDHE
BCC RAN OUT
LSR A
LSR A
JHP RANDOl

RANOUT RTS

• BACTER10N! FIRE TIME DATABASE

FREBSE DB a,0,0,0,~,0

• OFFSE~S TO TOP & BOTTOH OF CELL

CELOT DB 21,~6

• Y-COORDS FOR ESCAPINB BACTERION!

ESCDT DB 10,24~

• COLOR LUM. FOR PLAYERS I< PLAYFIELDS

:PLAYC DB .ee,seC,.SA,IBA
:FtELO 08 .eC,.08,.08,seA

• PIC~ A RANDOM X-COORD.

:SETI

PROJl1

CLRPRO

SAVEI1l

HOLONE
TRY
: XHOLD
:VHOLD

r: TITLE

TEST

LOA ".00
STA AUDCt
STA AUDC2

JSR :SETP0
JSR ADITUP
LOA 11.01
BTA LI8TPT
STA VSTOP

LOA ••06
LDX .HIGH VBL
LOY "LOW VOL
JSR SETVBV

LOA ••07
LOX .HIBH DBL
LOY .LOW DBL
JSR SETVBV

LOA ".CO
STA NHIEN

:DENOX JSR SHUTUP
LOA DENa
CMP 1I.11l1
SNE :DEHOX
INC DEMO

JSR INIT

lCELL Y-COORD.
;OFF SCREEN?
IYESl TRY ABAIN.
,RANDOM. SEED.
,GET RANDOH •.
,SAVE Y-REG.
;HOVE • TO Ace.
lGET PROPER ES­
,CAPE Y-COORD.
,GET OFFSET FOR
lLOCKING ON TO
ITOP OR BOTTON
,OF CELL & STORE
lIN TARGET-Y.
'GET X-COORD OF
ICELL & STORE
lIN TARBET-X.,
'NAKE HilS CELL
'SPOKEN FOR.
IHANOLE NEXT.

'RESTORE X-REa.
IOEC. COUNTERS
;s, BRANCH!

I CLEAR

:;og~T~~EAPEES,
'DEATH 9TATUS,
ITARGET CELL,

~ ~~~~Ror~~~G ~LAG,
IESCAPE Y-COORD.

lIt OF PLAYERS.
IADD ONE.
IRANDOM • SEED.
IGET RANDOH II.
'MOVE TO Y-REB.
IPLAYER'S X-COORD.
IUSE AS TARGET-X.
IPLAYER'S Y-COORD.
,USE AS TARGET-Y.

'HANDLE NE Xl
;:8ACTERI0N~ (IF
,WE AREN'T DONE. >
'JUMP TO IT!

'HANDLE ALL.
,GET TYPE OF ATT­
,ACKING BACTERION.
IRANDOM X-COORD.
18TORE IT.
IRANDOM NUMBER.
.BRANCH IF ) 0.
IINITIAL Y-COORD.
'BRANCH!
IINITIAL Y-COORD.
'STORE IT.
'RANDOM DIRECTION.

I,
ITURN OFF SOUND
IREGISTERS & INIT
'SOUND CHANNELS.

'GET RANDOM ..
'GREATER THAN .DB
• YES, BRANCH!

IRANDDM " SEED
'GET RANDOM CELL.
'STORE IN Y-REB.

NOPLAY

RANDO

8EV~,V

~~~~:~
TARY,X

CELLNY,Y
TARV.X
CELLNX,Y

.44
TARX,X

GEVCEL,X
SEL2

i~~~NY.Y
SELl
1I.11l2
RANDO
: YHOLD

~~g~E~ X

?~~g~bY

••00
TRY
GEVESC

~~S~~~,X
LSRDIP.,X
BEVFRE,X
E9CAPE,X

~L~~~:x ::~Ei~~lg~; :i:
~i~~~AX :g~~~~R~g~~I:ioNS

:ER!

SET UP RANGE OF ATTACK

LOA .40
STA FRANCE

DEX
CPX •• I1l'
8EQ : NEXT
JMP SETBEV

LOY
INY
TYA
JSR
TAY
LOA
STA
LOA
STA

LOX : XHOLD
DEC TRY
BNE SEL0

LOA
CHP
8CS
LOA
JSR
STY
TAY
LOA
STA
LOA
LOY
CLC
AOC
STA
LOA
CLC
AOC
STA
TYA
STA
JHP

LOA RANDO
CMP •• DB
8CB SELIT

LOA ••0A
JSR RANDO
TAY

LOA
STA
STA
STA
STA
2TA
STA
STA

CLEAR PLAYER MISSILE AREA

LOX
LOA
STA
JSR
STA
LOA
BPL
LOA
BNE
LOA
STA
JSR

PROC

ALLOW THINGS TO SETTLE DOWN

LOX ••01 ISTOP VERTICAL
STX VSTOP ,BLANK ROUTINE.

INITIALIZE SOUNDS

DEX
TXA
STA AUDC3
STA AUDC4
STA AUDCTL

STA
STA
STA
STA
DEX
BNE

SEL2

:NEXT

SELIT

SELl

INIT2

8TX :XHOLD ISAVE X-REG.
CPICK0 LOA ESCAPE,X lESCAPE Y-COORD

BEQ CPICKt ,EQUAL 0?
TVA INO~ HOVE Y TO A
CMP GEVCEL,X I IS THIS CELL
8EQ SEL! 'SPOKEN FOR?

CPICKt INX INa! MOVE ON
CPX ••0~ ITO NEXT
GNE CPICK0 IBACTERION!
LOX :XHOLD 'RESTORE X-REG.

HEIST THIS CELL (IN Y-REB.>

8EL0

SEL

SETGEV

:PLUS!
:PLUS2

:lCELX 08 6a.e~,92,b2,74
09 ab,ge,6B,8~,q2

08 79,79,79,79,73
D9 9~,67,91,61,97

De 7~.71,e1,79,79

DB 79,79,71,87,79

• CELLS INITIAL Y-COORDS

:ICELY DB 93,93,93,96,96
DB Q6,9b,Q9,99,99

g: ~~:~~~~~~~:1::,106

g: ~~';~';:';:'i~2
TITLE 'BACTEAIO~! AULtl-INITIALIZER'

:ERI
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FLIP TO TITLE SCREEN

*SACTERION!a DESTROVED OR OFF SCREEN?

GAMEl LDA GEVESC lIS NUMBER OF
CMP •• 1113 IESCAPED VESSELS
BEQ GAMEE IEQUAL TO THREE?
JMP SAVEIII INO, GO BACK.

GAMEE JSR AD[TUP IADD UP SCORES.

ISIX D[G1l5.
,. OF PLAYERS.

ISET DECIMAL.
I. OF PLAYERS.
,. OF KILLS FOR
\TH IS PLAYER.
IBACTER[ON! TYPE
, (I TO bl IS
IMULT[PLIEO BY
J Ie " ADDED TO
IPLAYERS' BCORE
I
I
I
'OVERFLOW
ICORRECT[ON.
I
'OVERFLOW
ICORRECT[ON.
I
IHANDLED ALL
'KILLS?
,HANDLED ALL
IPLAYERS?

ICHANGE 5TRUCT­
lURE OF INIT[AL
ICELL PATTERN.
.RANGE: e-2.

IGET • PLAYERS.
IDECIDE HOW I1ANY
ICHARACTERS TO
'USE FOR PLAYER
J SCORE LI NE s-
I [NSTALL INTO
'PLAYER SCORE
I LI NE. CoNT INUE
IUNTIL DONE.

IUPDATE • OF PLAY­
I ERS, (lOR 21
ISAVE [N . NOPLAY'
IVARIABLE.

ICLEAR PLAYERB'
'SCORE LINES
IBY PLACING
IBLANKS IN ALL
IPOSITIONS.
I:BETPI

.1'1

'''"PLAVRI, X
PLAYR2,X

D[SPLAY SCORES

LOX '.,,:5
LDV NOPLAY

SED
LDX NoPLAY
LOY NOKILL,X
BEQ CALCX
LOA TYPES
ASL A
ASL A
ASL A
ASL A
CLC
AOC 9CORE3,X
STA !ICof<E3,X
LOA ••"e
ADC 5CORE2,X
STA 8CORE2,X
LOA ••""ADC BCORE I, X
STA SCORE I ,X
DEY
BNE CALC:5
DEX
BPL CALC4

LDX NOPLAY
LOA :PLlNE,X
TAX
LDA :LINE1,X
STA PLAYRI,X
LOA :LlNE2,X
STA PLAVR2.X
DEX
BPL :SETP2
JMP :ENDBT

INC STRUCT
LOA STRUCT
CMP ••"3
BCS :OPToN
LOX ••""
STX DEMO IUPDATE 'DEMO'
STX :PREV IUPDATE PERVIOUS
RTS IALL DONE ...

LOX
LOA
BTA
STA
DEX
BPL

DB " 10LD CONSOLE VALUE.

DB 1",1'1 :~~~~~ ~~~EpE~~~~~

PLAYER I/PLAYER 2 SCORE LINE

g: ~;b.~i2~~b~el~~:~~:5ljrS
09 17~.lbl,IIl~.lb~,I7Il,""••D2

""00"0/"0"00" SCORE LINE

g: ::':~"b::5:b~~:,:~III,'~" ••:5"
08 .~h,'~0Ji~0,.~h,'~9••~e,80
ADD UP SCORES

LOX XSOUND ,[S SOUND ON?
BEQ BOMOFF INO, CONTINUE.
DEX I YES. GET PROPER
DEC XSoUND ,FREQ. AND STORE
LOA XFTSL,X ,INTO SOUND
STA AUDF3 IREGISTER.
LOA XCTBL,X IGET PROPER
STA AUDC3 ICHANNEL" STORE.
RTS 'ALL DONE ...

DETONAT[ON FREQUENC[ES

g: ~3~:5~~~~;~~~~1~~~1~~~1:3'
DB 2"7·2~3.1qq.195t191.188
DB 184: 180, 176,172,168,16:1
DB 161 t 1:57 t 1~3t 149,145,1.1l2
08 138,134,130,126,123,119

g: ~~:5~~[~~I~~'j~3b~~:~~~I~;7
DB :54::5":46:42;3B:3~,31,27,23
DB 19,1:5,11,"8,114

DETONATION CHANNELS

08 .00,.8A,.eA,.BA,.8A,.8A
08 .SA,SSA,*8A,teA,*eA,'8A
09 tSA,*eA,*SA,.SA ••SA,'8A
08 '8A,.SA,'SA,'BA,tSA.'SA
08 '8A,'8A,.SA,'8A,'8A,teA
DB '8A.'BA,.SA,'8A,.SA,*8Ag: :::,:::::g:::g~::~:::::
DB '9A:'BA,.SA,'8A,'8A,.aA
DB '8A,t8A,$OA,'8A,'BA,'BA
DB 'BA,'BA,.SA,'8A,'8A,'BA

READ CONSOLE BUTTONS

LOA CONSOL ICONSOLE SWITCH.
CMP ••"7 lIS IT PRESSED?
BEQ :ACTVE IVES, CONTINUE.
STA :PREV INa. SAVE IT.
RTS IRETURN.
LOA :PREV ISET CONSOLE VALUE
CMP ••"b ISTART BUTTON ON.
BED :START I
CMP ••,,:5 ISELECT BUTTON ON.
BEQ :SELCT I
CMP ••"3 10PTION BUTTON ON.
BED :OPTON I
RTS ICONFUSED' RETURN,

START KEY PRESSED!! ~

LOX ••"1 IGAI1E START. UP­
JMP :ENDBT IDATE STATUS.

SELECT KEY PRESSED'!!

INC NOPLAY
LOA NOPLAY
AND ••"1
STA NOPLAY

CALCb

AD[TUP

CALC.

CALC:5

CALCX

:L[NE2

:EN08T

:LINEI

:PREV

: PLINE

*

:OPTON

:SETP2

:sETF"

:SETPI

•

:SELCT

:START

:ACTVE

BUTTON

XCTBL

•

XFTBL

BOMOFF

BOOM

IALL DONE.

IGET TOTAL. OF
I CELLS LEFT.
IBET ASSOC[ATED
IPULSE FREQUENCY
,,, BOUND DELAY
\TIME. BTORE IT.
ISToRE PROPER
IFREQ. INTO
I SOUND REBB, I
lAND 2.
IDECREMENT DELAY
\TIMER IF NON
IZERO.
IRETURN.
IRESTORE DELAY
IT[ME IF ZERO.
IToGGLE PULSE
ISOUND BENERAToR
I(IF OFF TURN

:g~F.~F"b~to~~RN
IINTO PROPER
IAUDIO CHANNEL
IREGISTERS.

IAUDIO OFF ION
!FLIP/FLOP VAR.
ILASER COUNTER.

lIS BOUND ON?
• NO. Qut T!
I YES.
IGET PROPER
IFREQ. AND STORE
IINTO RE6IBTER.
ISEl PROPER CHAN.
I AND STORE.
I ALL DONE •..

ICLEAR DECIMAL

I IS SOUND ON?
; NO. QUI T.
IYES. BET PROPER
IFREQUENCY s­
ISTORE INTO REG.
IGET PROPER
ICHANNEL " STORE
I[NTo REG.
IALL DONE ••.

TOTCEL
PULRTS
FREQS.X
FREQ

g5~~A~+1
FREQ
AUDFI

AUDF2
SDELAY
SOUND:5
BDELAY

BDELAY+I
SDELAY
FLIP
FLIP••"'1

LSOUND
ZAPOFF

LSOUND
LFTBL,X
At.lDF~

~~~~~,X

CBoUND
CAN OFF

CBOUND

~G~~~'X
~5~~~'X

CLD

PULSE SOUND FREQUENCIES

081641,170,180,19".200
DB 210,220,230.24e,2~0,14"

PULBE SOUND DELAYS

DB "2. "4,06,12'8. 1". t 2, 14
DB Ib,18,20,01

BACTERION! LASER BOUND

PULSE SOUND ROUTINE

LD~
BEQ
DEX
DEC
LOA
BTA
LOA
BTA
RTS

LOX
BEQ
DEX
DEC
LOA
STA
LOA
BTA
RTS

CANNON FREQUENCIES

BACTER[ON! LASER FREQUENC[EB

g: ~~~~tl~~~~~j~:A~:4~~;".1
BACTERION! LASER CHANNELS

g~ ::::::~:::~:::~::~~::~:
De .Ab,*Ab

PLAYER'S CANNON SOUND

LOX
BM[
LDA
BTA
LOA
STA
LOX
STX
INX
sn
LOA
BEQ
DEC
RTS
LOA
STA
[NC
LOA
AND
TAX
LOA
STA
STA
RTS

g: :"",.A4

DB "

DB 0,2:54,21'2,1'0,127,8:5,43,1

CANNON CHANNELS

DB .~0 •• A8 •• A8,.AB •• A8 ••A8
DB .AB,tAB

DETONATION SOUND

X[TDBL JMP XITVBV

ZAPoFF

LFTBL

JSR MOVE

X[TVBL JMP SYSVBV

DEF. VERTICAL BLANK

ZAP

PULSE

DELS

FREQS

LCTBL

eCTBL

CANNON

DBL

PULRTS
SOUND:5

REG
FLIP
LSRCNT

CANOFF

CfTBL

* READ CONSOLE BUTTONB

JSR BUTTON

PULBE SOUND

JSR PULSE

LDA VSTOP IALL BCREEN
BNE X[TDBL IACTION HALTED?

READ JOYSTICKS " MOVE PLAYERS

JsR STICKS IPLAYERS MOV[NG
JBR SHOOT IPLAYERS FIR[NG

* DON'T LET ANYONE GO OFF SCREEN

JSR BoUNDB

D[D ANVBoDY RUN INTO ANYBODY?

JBR COLLIDE

• KEEP TRACK OF HEISTED CELLS

JSR TRACK

* BACTERION! LABER BOUND

JBR ZAP

PLAYER'S CANNON SOUND

JBR CANNON

DETONATION SOUND

JBR BOOM

DRAW PLAYERS" BACTERION!a

JSR DRAW

'CLEAR DECIMAL
IRESEED
IDISPLAV L[ST
IVECToRS ACC­
lORDING TO
, 'LISTPT'
IVARIABLE.
100 THE SAME
ITHINB FOR
10LI VECTORS.
I
I

IINIT[AL[ZE .•.
,BEG[N AGAIN.

ISToP ALL SCREEN
IACTION " FLIP
ITO TITLE SCREEN

ISOUNDS OFF.
ISAVE TOTAL.
10F CELLS LEFT.
IMAKE WEIRD
lTITLE SOUND.

IPAUSE FOR A
IWH[LE.
I
IPAUSE TIME UP?
INO. WAIT.

IRESTORE TOTAL.
10F CELLS LEFT.

IFL[P TO GAME
ISCREEN " BEGIN
I SCREEN ACT ION.

IUPDATE ALL,
lIS MOVE RATE AT
ILoWEST LEVEL?
I VES, CONT 1 NUE.
IND. DECREMENT.
I[S TURN RATE AT
ILOWEST LEVEL?
I VES, CaNT I NUE.
,NO. DECREMENT.
I
I
IUPDATE NEXT.
I

IMAI<E ATTACKING
,BACTERION! THE
ISLOWEST TYPE
,FOR BEGINNING
10F NEW WAVE.

ITOTAL • OF
ICELLS < Ill?
IVES. SOUND OFF.
ISTOP ALL SCREEN
IACTION.
ISET UP TO
IPAUSE FOR
ISOME T[ME.
lIS PAUSE DONE?
INO. WAIT.
IVES. RESTART.

ISET UP NEXT TVPE
10F ATTACKING
IBACTERION.
I

IGET RANDOM
I BACKGROUND
ICoLoR.

IMAKE ALL PLAYER I
IMISSILE X-CoORDS
IEQUAL TO ZERO.
ITHIS PROVIDES A
,N[CE BORDER AT
ITHE SCREEN TOP.
ITHE DLla HANDLE
IPROPER PLACEMENT
.OF X-COORDS.

I[S SCREEN ACTION
IHALTED?

,KEEP SAME LUM.
'BUT UPDATE
ICoLOR.
I

'ALL VESSELS
'ATTACK!
INASTY ROUTINE!
INEXT VESSEL
IATTACKS!
IALL DONE?
I IF NOT, CONT.

BACTERION!s

•• ":5
MOVEDB,X
•• "2
FAST2

~3~~g::~."a
FAST3

••"4
TURNDB,X

FASTI

••"1
TVPES
TYPE+Z
TVPE+3
TVPE+4

CLD
LOA LISTPT
ASL A
TAX
LOA :LSTDEH0,X
STA SDLSTL+"
LDA :LSTOS"'l,X
BTA SDLBTL+l
LDA :Dl.IDB+",X
STA VDSLST .. "
LOA: OLIDe !, x
STA VOSLer !

JSR [NIT2
JMP SAVE"

LDX
LOA
CMP
BCC
DEC
LOA
CMP
BCC
SEC
SBC
BTA
DEX
BPL

LOA
BTA
STA
BTA
STA

SET UP FOR NEXT ATTACK

LDA COLOR"
CLC
ADe •• ,"
STA COL ORO

VERT[CAL BLANK ROUT[NE

INC TVPES
LOA TVPES
CMP •• "7
SCC aAME2

LDA RANDOM
AND ••F"
STA CoLoR4

BACTERIoN' ATTACK STRATEGY

LOA ••""STA HPOSP0
STA HPOSPI
alA HPOSP2
STA HPOSP3
STA HPOSM"
STA HPOSMI
STA HPOSM2
eTA HPOSM3

LDA VSTOP
BNE XITVBL

LOA ••"4
STA GEVNUM
JSR STRAT
DEC BEVNUM
LOA GEVNUM
CMP ••1111
BNE VBL2

TURN ENEMY

JSR TURN

HOVE ENEMY BACTERION!.

K[LL ATTRACT MODE

STA ATRACT

FLASH CELLS

LDA TOTCEL
BPL GAMEl
JSR SHUTUP
LDA •• '111
STA VSTOP
STA RTCLOK .. 2
LDX RTCLOK .. I
INX
CPX RTCLOK+1
BNE HALT
JMP TEST

FAST2

LDA ••"1
STA VSTOP
STA LIBTPT

JBR BHUTUP
LOA ToTCEL
PHA
LDA ••"A
STA ToTCEL

STA RTCLOK .. 2
LDX RTCLoK"1
[NX
CPX RTCLOK"I
BNE :PAUBE

PLA
BTA ToTCEL

LOA •• ll"
STA LISH'T
STA VSToP
BTA CH
STA XSoUND
BTA CSoUND
STA LBOUND

• SPEED UP SACTERION' MOVE/TURN RATEB

VBL

GAME2

FASTI

:PAUSE

FAST3

HALT

VBL2

GAME3
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DLl ROUT I NES

BAME BOARD DL.I.

I TIME TO TURN?
'NO! LATER!
'RESTORE TURN
J TIME FROM
ITURN DATABASE.
I HANDLE ALL.
,VESSEL ICED?
.VES! LATER!

,ATTACKINB
IRANBE?,
INO! QUIT!
IPLR X-COORD IS
ITARBET X-COORD
IPLR V-COORD IS
ITARBET V-COORD
;SCRAP PLAYER!
J KABOOM! ! ~,
,CHECK NEXT
,PLAYER. IF ANY.
ISAVE TARGET
IX-COORD.
ISAVE TARBET
IV-COORD.
I
'ATTACK STATUS

I
5
IWE KNOW THE TAR­
'BET IS IN THE
14th QUAD. DECIDE
'ON A DIRECTION.
, (9,10,11)

•,BRANCH!

ITARBET REACHED

ITARBET V-COORD.
ISUBTRACT FROM
IBACTERION V-CORD.
,ABSOLUTE VALUE.
'SAVE IT.
'TARBET X-COORD.
'SUBTRACT FROM
IBACTERION X-CORD.
'ABSOLUTE VALUE.
ICOMPARE TO Y
JDELTA I< RETURN.

I
I
'WE KNOW THE TAR­
IBET IS IN THE
52nd QUAD. DECIDE
ION A DIRECTION.
; (1,2,3),
,BRANCH!

,
I
,WE KNOW THE TAR­
,BET IS IN THE
13rd QUAD. DECIDE
'ON A DIRECTION.
J (:5,6,7)
I
'BRANCH!

I,
'WE KNOW THE TAR­
IBET IS IN THE
'l.t QUAD. DECIDE
'ON A DIRECTION,
J(I:],14,1~s)

5
'BRANCH!

'WHO EVER HEARD
'OF CENSORINB

IASSEMBLY LAN­
,BUABE LISTINBS?

,BACTERION! IS
IDEDICATED TO MV
'FRIENDS IN BOOD
'OLD TEANECK •..

'IN CASE YOU
IPEOPLE DON'T

IKNOW WHO YOU ARE,
IHERE'S A LIST

~i~Y'Y
FRANBE
:CONTI

?~~~kY
?~~~vY
LASERS
"."'1STRAT2

DEC TURNT
BPL TRTS
LDX TYPES
l.DA TURNDB-l,X
STA TURNT
lOX ••"4
LOA STOP,X
BNE PL4

lOA :TARV
SEC
SBC BEVV.X
JSR ABS
STA :DElTA
lOA : TARX
SEC
SBC BEVX.X
JSR ABS
CMP : DELTA
RTS

TURN ENEMY BACTERION!.

STA BEVDES.X ISAVE DESIRED
RTS IDIRECTION, BVE!

CALCULATE COORDINATE DELTAS

THIRD QUADRANT

AXIS TEST.

LOA :TARX lIS THE TARBET

~~~ ~ir~~x :~~~~~~~~~ TO
BCS AXIS? ,BACTERION)

LOA :TARV ION THE X

~~~ ~ir~4X :~: iH~X~~~si~~~!

SBC
JSR
CMP
BCS
LOA
STA
LOA
STA
,JSR
lOA
BNE
DEV
SPL :CONT"

~~~ ~*~~kX
~~~ ~*~~yX
LOA •• "Ill
STA ATTACK. X

FIND THE MARK

lOA ••03 IBET RANDOM AMOUNT
JSR RANDO IFOR DIRECTIONAL
TAV ITURN.

SECOND QUADRANT

FOURTH QUADRANT

JSR DELTAS
BEQ QUAD32
BCC QUA033
LOA ."0
BNE QUIT
LOA .0b
BNE QUIT
LOA ."7
BNE QUIT

JSR DELTAS
BEQ QUAD22
BCC QUAD23
LOA ."3
BNE QUIT
LOA ."2
BNE QUIT
LOA ."t
BNE QUIT

LOA ••1ll4
BNE QUIT

BCS QUAD3
BCC QUAD2

LOA :TARY

~~~ ~in:·x
BCS AXlSb

lOA ••""BEQ QUIT

LOA ••IllS
BNE QUIT

JSR DELTAS
SEQ QUAD42
BCC QUAD43
LOA .tt
BNE QUIT
lOA '1"
BNE QUIT
LOA 1I1ll9
BNE QUIT

LOA '.FF

lOA :TARV 10F CODE-NAMES .••

~~~ ~ir~bX :~~~ ~5~B RUNNER

LOA .12 'THE SILICON
BNE QUIT IPIRATE

BCS QUAD4 ,TAI-FIBHTER I<
BCC QUADI IHOME BOV ROBER D.

FIRST QUADRANT

JSR DELTAS
BEQ QUADI2
BCC QUADI3
LOA .13
BNE QUIT
LOA *14
BNE QUIT
LOA 1I10
BNE QUIT

EXIT

QUIT

QUAD42

QUAD43

AXIS?

QUAD4

DELTAS

*

AXISO

AXISb

AXIS4

TURN"

AXISS

TURN

aUAD32

QUAD33

QUADI2

QUADI3

QUAD2

STRAT2

:CONTI

:CONT2

QUAD3

STRAT3

QUAD22

QUAD23

QUADI

ISAVE ACC.
IRESTORE OLD
ICOLOR REB.
IRESTORE ACC.
ILATER V'ALL!

'X-REB. TEMP,
,COLOR SHIFT.
ICOLOR SHIFT.
IDUM TIMER.

ICHECK EvERVBODV

,BAeTERION 1I

lOUT OF BOUNDS
ION X··COORDS?

:~St g~N~6~~~s!
IBET REFLEX
IANBLE I< STORE.
IMOVE ONCE MORE
II< CHECK NEXT.
I
I
ICHECK NEXT
,VESSEL.
IAlL DONE.

ILOWEST X-COORD
IlOWEST V-COORD
IHIBHEST X-COORD
,HIBHEST V-COORD

'IS BACTERION
lIN A COMA?
,VESl QU1T!
ICELL IN TOW?
J VES! &lU IT!
I. OF PLAVERS,
ITHIS PLR ICED?
,VES! CON"r INUE!
I IS X-COORD OF
'PLAYER WITHIN
IATTACKINB
IRANBE?
I
.NOl QUIT!
lIS Y-COORD OF
I PLAVER WITH I N

,A BACTERION?
IIF BO LEAVE IT.
lIS PLAVER OUT
'OF BOUNDS?

:~St g~N~6~~~8!
'BET REFLEX
IANBLE I< STORE.
IMOVE ONCE MORE
II< CHECK X-COORD
,BOUNDARV.,

8EVCEL,X
:CONT2
NOPLAV

~~g~ti
GEVX, x
SEVX,Y
ABS
FRANBE
:CONTI
GEVY,X

••"2
CHECKX
BEVY,X
LOWY
BOUNDO
GEVOIR,X

~g~~~:~
MOVSUB
CHECK X
HIBHV
BOUND4

PHA
LOA COlOR0"'1
STA COlPF""'1
PLA
RTI

DB 0
DB "
DB "
DB "

LOA
BEQ
RTS
L.DA
BMI
LOY
lOA
BNE
LOA
SEC
SBC
JSR
CMP
BCS
lOA
SEC

DB 1, 13,3, 1~,~, 17

TEAM SCORE PLACEMENT BVTES

DB 7,<9,11

SCORE PLACEMENT MASKS

DB ."E,."F

CHECK V-COORDS

OW DLIST ILO/HI DISPLAV
OW DlIST2 'LIST BVTES.

OW OLlila/HI DLI
OW DLIDlI ,BVTES.

PLAYER SCORE PLACEMENT BVTES

CPX
BCS
LOA
CMP
BCS
lDV
LOA
STA
JaR
JMP
CMP
BCS

CHECK X-COORDS

LOA GEVX,X
CMP LOWX
BCS BOUND7
LOY BEVDIR,X
lOA REFLEX.V
STA BEVDIR.X
JSR MOVSUB
JMP CHECK V
CMP HIBHX
BCS BOUNDb
DEX
BPL BOUND3
R1S

DB 44
DB 32
DB 2"0
DB 21:1

DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW
DB
OW

'OUT OF BOUNDS CHECK'

PROC

PROC

LOX BEVNUM

*

TITL.E

BOUNDS

BOUND3

DLl XV

PUTTME

PUTSCR

BOUND4

:XHOLD
CSHIFT
DSHIFT
BLAH

: LSTDB

: Dl IDS

TITLE 'BACTERION! STRATEBV ROUTINE'

BOUNDb

BOUND?

CHECKV

BaUND~

CHECK X

TITLE 'TITLE SCREEN DISPLAV LIST'

SCMASK

SHOULD BACTERION' ATTACK PLAVER?

LOWX
LOWV
HIBHX
HIBHV

:CONTIll

DLlST2

:CONT

* REFLEX DIRECTIONS FOR Y-COORDS

REFLEV De "8,"7,00."~,~4,03,"'2,01
DB "", 1:5, 14,13, 12, II, 101,09

* REFLEX DIRECTIONS FOR X-COORDS

REFLEX DB 00,1:5,\4,13,12,11,10,09
DB G8.~7,06.0~.94,03,02,01

STRAT

,
'AND IN SCORE
'MASK I< BET
'SCORE DIBIT.
IHOlD IT.
I PLACE '0' IN
'HIBH NIBBLE,
'FIND WHERE TO
IPUT I< DO SO.
IRESTORE DIBIT
II< SHIFT INTO
IlOW-NIBBLE,,
'PLACE '0' IN
IHIBH-NIBBlE
II< STORE.

:~~N~nu~~NE,

ICLEAR CARRV
'lOOP VAR.
ILOOP VAR.
IADD UP CON­
'SECUTIVE
ISCORES I<
ISTORE INTO
ITEAM SCORE
,VARIABLES.
'CONTINUE.

'SAVE ACC.
SAVE THE
X-REB.
lOAD X-REB.

~~~~'L~~W
YOU BUVS
FIBURE OUT
HOW 1 BOT
THAT SUPER
DUPER STU­
PENDOUS
FANCV
COLOR CHANBE

l tSO THERE!)
ISET UP FOR
,NEXT DLI
, I IF YOU
IDON'T MIND).
I DEC TIMER.
'BRANCH!
I RESET
ITIMERS.
, INCREMENT
,At SHIFT
I REIHSTERS.
'RESTORE
IX-REB.
IRESTORE ACC.
fLA1E.R Y'ALL~

ITHREE BVTES.
,WHERE TO PUT.
ITEAM SCORE.
'HOLD IT.
IPUT '0' IN
IHI-NIBBlE.
ISTORE DIBIT.
'RESTORE IT.
'SHIFT HI­
INIBBLE TO lO­
INIBSLE.
'PUT '0' IN
IHI-NIBBlE •
,STORE [T.
'IF NaT DONE,
ICONTINUE.

ICLEAR DECIMAL
.AlL DONE ...

ICLEAR DEC.
ISAVE ACr..
'BET X-COORDS
10F All ACT[VE
IVESSElS I<
'STORE INTO PM
IHORIZONTAL
IREllISTERS.
I
I
I
I,,
I
I
I,
I
I
I
'SET UP FOR
'NEXT DISPLAV
IlIST INTER­
IRUPT REQUEST.
IRESTORE ACC.
I ALL DONE ••.

ISAVE ACC.
IMAKE X-COORDS
lOF ALL ACTIVE
IVESSELS EQUAL
ITO ZERO. THIS
'PROVIDES A
'NICE BORDER
'AT THE
I BOTTOM.
I
IRESTORE ACC.
~ ALL DONE •••

,DEACTIVATE
'SOUND REBISTERS
13 I< 4.
IDEACTIVATE

:E~~~g~I~N~AsERS.
I All DONE •.•

••"2
~~6~~~kX

••"F'.0"TEAM2+1,Y

A
A
A
A
••0"
TEAt12,Y

CAlce

ADD UP TEAM SCORE

ClC
lOX ••"4
lDV ••"2

~g~ ~gg~~1~~,x
5~~ TBCRI.V

DEX
DEV
BPl CALC?

TXA
AND SCMASK,Y
TAX
~~~ SCOREI,X
AND ••"F
ORA ••0"
LOY PUTSCR,X
~[: PLAYR2+1,Y

lSR A
lSR A
lSR A
lSR A
ORA ••0"
g~~ PLAVR2,Y

BPl CAlCb

DISPlAV TEAM SCORE

lOX
lDV
lOA
PHA
AND
ORA
STA
PlA
lSR
lSR
lSR
lSR
ORA
STA
DEX
BPl

ClD
RTS

TURN OFF SOUND

PHA
TXA
PHA
LOX ••"7
LOA DSHIFT
STA CSHIFT
lOA CSHIFT
STA WSVNC
STA COLPF0 ... \
LOA CSHIFT
CLC
AoC '."2
STA CSHIFT
DEX
BPl DLIXX
LOA .lOW DlIXV
STA VoSLST"'''
LOA .HIBH DLIXV
STA VDSlST ... 1
DEC BLAH
BPL DLl ZZ
LOA STRUCT
STA BLAH
INC BLAH
ASl BLAH
INC DSHIFT
PlA
TAX
PLA
RTI

*

CALC?

CAlce

DLl

SHUTUP lOA ••""
STA AUDC3
STA AUDC4
STA lSOUND
STA XSOUND
STA CSOUND
RTS

DlIZZ

DLl2

DLIDlI

DlIXX

CLD
PHA
LOA BEVX+0
STA HPOSP"
lOA BEVX+I
STA HPOSP\
LOA BEVX+2
STA HPOSP2
LOA BEVX ... 3
STA HPOSP3
LOA BEVX"'4
STA HPOSM3
ClC
AoC ••"2
STA HPOSM2
CLC
ADC ••"2
STA HPOSMI
ClC
AoC ••"2
STA HPOSM"
LOA .LOW oLI2
STA vaSlST
LOA .HIBH DLl2
STA VDSLST+\
PlA
RTI

PHA
lOA ••00
STA HPOSP"
STA HPOSP1
SfA HPOSP2
STA HPOSP3
STA HPOSM"
STA HPOSM1
STA HPOSM2
STA HPOSM3
PlA
RTI

• TITLE SCREEN DLI.
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10

124

131

116

13:!

'20

13'1

,28

DB -4,-~,-2,-1,+8,+9,+lB.+l1

INDEX TO VESSEL PHASE DATA

DB e.16.2e,24.2e.31.3~.39,~B

LO/HI BVTES TO PM AREA

OW PLAYllJ
DW PLAYI
OW PLAY2
DW PLAY3
DW MISS

OFF BET TO VESSEL PHASE DATA

DW :ROT0"
OW :ROT"l
DW :ROTllJ2
DW :ROT03
0101 :ROT"4
OW :ROT0=!
DW :ROTe6
OW :ROT07
OW :ROT0S
OW :ROT0'1
OW :ROTle
0101 :ROTlI
OW :ROTJ2
OW :ROTI3
OW :ROT\4
DW :ROTI:!

DW :BEVl"
DW : BEV J 1
OW :BEVI2
OW : SEVII

OW :BEV20
OW :BEV2J
0101 : BEV22
OW :BEV21

DW :BEV30
OW :BEV31
OW :SEV32
0101 :BEV31

OW :BEV40
0101 :SEV41
OW :BEV42

OW :BEV:!llJ
OW :BEV:!I
Ow :8EV:!2
OW :I3EV:5J

OW :I3EV6"
OW :BEV61
OW : BEV62
OW :8EV63

OW :EXP"
OW :EXPI
0101 :EXP2
OW :EXP3
OW :EXP4
OW :EXP:!
OW :EXP6
OW :EXP7
OW :EXPB

INC BEVESC INO! INC. OF ESCAPES
DEX IMOVE ON TO
BPL PHS4 INEXT •••

RTS ITIME TO BOOBIE ..•

DB e IBYTE DRAW COUNTER
DB 0 IBYTE DRAW COUNTER
DB e IPOINTER TO PHABE DATA
DB 0 IPOINTER TO PM AREA
DB 3 IVESSEL PHASE TIMER

TOP/BOTTOM ERASURE OFFSETS

OFFSET

INDEX

ERADO

•

•

PLBSE

DRAW7

COUNT
COUNT2
PTRI
PTR2
PHTIME

PHS7

,48

• TANK ROTATION 0

:ROT0e DB '1",*10,*1"-'.*38
DB ':5~,'B2,'44.'44

• TANK ROTATION I

:ROT01 DB 128,*2",*111I,*1£
DB '19,*21,120.'1"

• TANK ROTATION 2

:ROT02 DB .ae,.40,.2e •• 1F
Oil '19,*18,*1",*18

• TANK ROTATION 3

:ROT"3 DB eee,'''''',eC6,'39
DB 'lB,'10,'18,'''C

TANK ROTATION 4

:ROT04 DB '''4,*09,'1'' IF"
Oil .t",.08,."4:.""

• TANK ROTATION :s
: ROT":! DB ."C •• 10 •• 1tlJ1,et8

DB .3~,.CO,.0tlJ1,.0"

TANK ROTATION 6

:ROT"6 DB .tS,*te,.tlD ••• '?
DB .IF,.2•••• '' ••se

TANK ROTATION 7

:ROT07 DB .18.*20,.21 .19
DB .tE.t.".•2.:.28
TANK ROTATION 8

:ROTes DB .44,*44.*S2 •• 44
DB .3S,*10,*I",*.0

• TANK ROTATION '1

:ROT0'1 DB .08,.04,.84,.98
DB $78,."S ••"4,.04

• TANK ROTATION Ie

I HANDLE ALL.
I VEBSELS (llJ-4)
IVESSEL ••
ITVPE (llJ-71.
ISHAPE PHASE.
IPHASE EXCEE­
IDEO?
IVES! CORRECT
,PHABE.
IPHASE EXCEE­
IDED?
,NO! eET OFF­
ISET TO DATA
IFOR TIHS
IPHASE.
I
I
,FIND WHERE TO
IPLACE PHASE
'DATA, (DEF'­
lENDS ON WHICH
IVESSEL • WE
'ARE DRAWING).
I
IPREPARE TO
'READ B BYTES.
IFIND OUT
'WHERE TO PUT
IDATA.
IGET PHASE
I DATA.
IPUT INTO PM
ILOCATIONS.
IRESET
IPOINTERS.
IALL DONE?
IYES! SET UP
IFOR B BYTES,
IBEGIN ERABING
IDATA AT TOP
1&, BOTTOM OF
IVESSEL. THIS
IACCOUNTS FOR
IWHEN A VESSEL
'MOVES VERTI­
ICALLV AB WE
IMUST PRE­
'VENT DATA
'OVERLAP.
.YEAH 90 WHAT!

IADD V-COORD ADD
ION FOR SIVEN
IDIRECTION TO
ICELL'B Y-COORD.
ICELL MOVEMENT
ISTATUB BET.
ISEE VA LATER .••

IHANDLE ALL (0-4)
IA BACTERION?
,VESl SKIP IT!
'IS IT EXPLODINB?,
rNO! SKIP IT!,
, (INDEX+Sl-l
I
IINC VESSEL PHASE
I tINDEX+Bl-2
I
'IS VESBEL A
I PLAYER?

o IX-COORD TARSET
o IY-COORD TARSET
" IX-COORD ADD ON
o IV-COORD ADD ON
o ITAR. Y - ACT. V

~t~5EtY

~t~g;~I.Y
••llJ7
PTRt

BEVY,X
PTR2
PTRI
(DRWLO>,Y
PTR2
~~~~O).Y
PTRI
DRAW4
••llJ7
COUNT2
COUNT

g~~~+~
ERADD,X

••00
~:;b~~~IY
DRAW:!
COUNT
DRAWl

:ADDY

CELLNY,V
~i~~NV,y

CELLMV,Y

••02
PHS:!
~~:~,x
PHS7
:~~SE,X

PHS7
:~:SE.X

PHS7
••02
PHS7

MOVEMENT DATABABE

DB 0,0,0,0,0,0,0

LOA
STA
LDX
LOY
LOA
CMP
BCC
LOA
BTA
CMP
BCC
ABL
TAV
LOA
STA
LOA
STA
LOA
ASL
TAV
LOA
STA
l.OA
STA
LOA
BTA
CLC
ADC
STA
LDY
LDA
LOY
STA
DEC
DEC
BPL
LOA
STA
LDX
LOA
LOX
CLC
ADC
TAY
LOA
STA
DEC
BPL
DEC
BPL

DEC PHTIME IDEC PHASE TIMER.
BPL DRAW7 IQUIT IF NOT e.
LOA ••llJ4 IRESET PHASE TIMER
STA PHTIME IL STORE.

TAX
CPX
BCS
LOA
CMP
BNE
LOA
CMP
BEQ
INC
CMP
BNE
CPX
BCC

LOA
CLC
ADC
BTA
LOA
STA
RTS

MOVEDII

X-COORD DIRECTIONAL ADD ON.

DB .0,-1,-2,-2,-2,-2,-2,-1
DB +8,+1,.2,+2,+2,+2,+2,+1

V-COORD DIRECTIONAL ADD ON •

DELY DB -2,-2,-2,-1,+0 +1 +2 +2
DB +2,+2,+2,+1,+0:-1:-2:-2

ORAW4

ORAW6

DELX

•

DRAW=!

MOVI

PHS4

TITLE 'BACTERION! PM DRAW ROUTINE'

PROC

:TARX DB
:TARV DB
:ADDX DB
: ADDV DB
:DELTA DB

PHS:!

• TURN DATABASE

TURNDB DB 0,e,0,0,G,e,e

• VAPORIZE PLAYERS WITH DEADLV LASERS

LASERB ,g~E ~~¥[:~,X :~~~EG~~~TR • 0?
LOA FIRETM IRESTORE FIRE
STA SEVFRE,X ITIMER.
LOA LSROIR,X IALREADV FIRINS?
BNE XITLSR IYEB! GUIT!
LOA BEVDES,X ISAVE DEBIRED
PHA IDIRECTION.
JBR BTRAT3 IBET LASER DIRECTON.
TAV I PUT IN Y-RES.
PLA IRESTORE DEB IRED
STA SEVDEB,X IDIRECTION.
CPV ••FF ILASER AT TARSET?
BEG XITLSR IVES! QUIT'
LOA LBRBBE,Y IFINE TUNE LASER
E~: i;~glR,X :Ek:~~T~g~T
E~: i~:TME,X :;~~E~~MEASER
STA LSOUND ISDUND.

XI TLSR RTB I JUMP IN A LAKE'

LASER DIRECTIONAL FINE TUNINS

LBRB8E DB 1,8,8,8,4,0,6,6,2
DB 7,7,7,3,~,~,5

IHANDLE ALL.
'T IME TO MOVE.?
'NO! LATER!
IRESTORE MOVE
ITIMER.
ICELL IN TOW?
INO! 110VEFABTl
,YES! HOVE 4
'TIMES AS SLOW!
IBAVE MOVE
ITIMER " MOVE'
IHANDLE NEXT
IBACTERION!
I IF ANV.
10UTTA HERE!

I HANDLE ALL.
IVEBBEL ON ICE?
,VES! BYPASS!

ICELL IN TOW?
'NO! QUIT!
lIS VESSEL ALL
ITHE WAY OFF­
ISCREEN?
I
'NO! QUI T!

;COMATOSE?
'YES! QUITl
ITARGET REACHED?
'YES! QUIT!
IBET DIRECTION.
'ADD X-COORD ADD
ION FOR BIVEN
IDIRECTION.
I
ISAVE IT.
IADD Y-COORD ADD
ION FOR BIVEN
IDIRECTION.
I
ISAVE IT.
ICELL IN TOW?
tNO! QUITl
,VES!
I
IAOD X-COORD ADD
ION FOR BIVEN
IDIRECTION TO
ICELL'S X-COORD.

BEVY,X

~~~~t~.x
MOV'
4I.7F

: AODX

g~tt~~:~

8EVX,X
Bevx,X
~~~~~y

STOP,X
MOV,
~~~~E9,X
GEVDIR,X
~~~~lV

~m:~~,X

:gv,x
OFFSCR
4I23:!
TRKTRK

IDESIRED DIRECTION.
IACTUAL DIRECTION.
,IF. QUIT!
IACT. > DES.
ISUB. THE TWO.
lIB DIFF. > S?
IVES! BRANCH!
,INVERT AMOUNT
10F TURN (MAKE
,IT NEBATIVE)
I
IBRANCH!
ISUB. THE TWO.
IIF DIFF. > B?
'DIFF D S!
IDIFF > S!
IADD AMOUNT OF
ITURN TO BAC-

~~~~IR,X :~~~~g~'~ gkOE.
SEVDIR,X I

ITURN NEXT
IBACTERION!
IIF ANV.
tBOOGIE DUTTA HERE!

••FF

••"4
~g~~~kx
TVPEB
MOVEDS-l,V
GEVCEL,X
MOVEI
A
A

~g~~~flx

••"1
MOVE0

TURNS6
BUBDIR
••"S
TURNB6
TURNB4

~~~g~~:~
PL4
TURNS:!
SUBDIR
••"B
TURNB6

LOA
BPL
LOA
CMP
BCC
CMP
BCC

INC BEVEBC I INC. ESCAPEES DRAW
DEC TOTCEL IDEC. • OF CELLS
LOA ••01 IHALT THIS
STA ~~~~,x IBACTERION.
BNE IBRANCH! DRAWl

LOA ~~~~CK,X 'ATTACKING?
BNE 'YES! SKIP!
LOA ~~~~ES,X IAT TARGET?
BPL ,VESl SKIP! DRAW2

LOA ~~~~PE,X IATTACKINB PLR? DRAW3
BEQ 'YES! BRANCH!
STA TARV,X ,NO! SET Y-TARGET

JSR PICKX 'PICK RANDOM X-TARBET.
STA

~n:6~
IBAVE IT.

JBR ISET A DIRECTION
LOA ~~~~EL,X IBIVE CELL A
ORA IHEISTEO STATUS.
STA BEVCEL.X I

DEX IHANDLE NEXT
CPX ••01 IBACTERION!
BNE TRK0 IIF ANV.
RTS IBET LOST LOSER!

LOX
DEC
BPL
LDV
LOA
LDV
BPL
ASL
ASL
STA
JSR
DEX
CPX
BNE
RTS

BPL PWRAP IDIRECTION > e?
CLC 'NO! ADD Ib TO IT.
ADC .16 I
RTS IBET LOBT LOSER'
CMP .'6 ,DIRECTION < Ib?
BCC WRTB INO! SUBTRACT Ib
BEC IFROM IT.
SBC '.16 I
RTS IGET LOST LOSER!

GENERAL MOVEMENT ANALYSIS

LOA
BNE
LDA
BMI
LDV
LOA
STA
CLC
AOC
STA
LOA
STA
CLC
ADC
STA
LOA
BPL
AND
TAY
LDA
CLC
ADC
STA

DEX
CPX ••"1
BNE TURN"
RTS

TRACK HEISTED CELLS

;~~ SEVDES,X :g~if~~gTED FROM

~~~ ~~~DIR,X :~~~~~bTE VALUE.

MOVE ENEMV BACTERION!.

INY

LOA
CMP
BEG
BCS
JSR
CMP
BCS
TYA
EOR
TAV
INY
BMI
JSR
CMP
BEQ
BCS
TYA
CLC
ADC
JBR
STA

TRACK
TRKe

MOVEI

MOVENX

•

PWRAP

• SUCCESSFUL HEISTINB OF A CELL

OFFSCR

WRAP

l·RKI

TRKTRK

• ACCUMULATOR ABSOLUTE VALUE FUNCTION

ABS BPL RABB
EOR ••FF
CLC
ADC ••01

RABS RTS

DIRECTIONAL WRAP AROUND

MOVE
MOVE"

WRTB

MOVSUB

TRTS

SUBDIR

TURNS6

PL4

TURNS:!

TURNlH
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:ROT10 DB '18,*08,*08,*98
DB .F8,*e4,*e2,*el

TANK ROTATION II

,. OF PLAYERS
lIS PLAYER ICED?
,VES! SKIP HIM!
'OK TO FIRE?
'YES! CONTINUE.
,NO! DEC TIMER.
ISKIP TO NEXT.

ISA\lE Y-REll.
,BET WHO DIES!
'ARE THEY AL­
'READY DEAD?
'NO! PREPARE
'TO \lAPORIIE!
'ASHES TO ASHES!
I \lAPOR HE OTHER
,VESSEL AS WELL!
IINC • OF KILLS!
'RESTORE Y-REll.
'OET LOST!!!

'IS THIS \lESSEL
,ALREADY ICED!
'ND! START \lESSEL
'DETONATION!! !
ISI\lE THEM A
,DEATH STATUS.
'TURN OFF BACTER­
'ION! LASER SOUND.
'START UP OETONAT­
'ION SOUND.
IBEAT IT!
'PREMATURE
,RETURN. (PACK
IYOUR BAllS AND
'HIT THE ROAD!)

I\lESSEL • TO DIE.
,Y-REll. STORABE.
'ROTATION TIMER.

,HAS PLAYER
'COLLIDED WITH
'LASER PLAYFIELD?
,YESl YES! YES!
'VAPORIZE HIM!!!
'CHECK NEXT
,PLAYER •••

,. OF PLAYERS
'IS THIS PLR ICED?
'YES! MOVE ALONll.
'NO! CHECK FOR
'COLLISION •••,
,PLR/PLR
'NO COLLISION.
'S"A9H! BANG!
'CHECK FOR ANOTHER
'COLLISION •••
,PLR/BACTERION I
INO COLLISION.
'OUCH! CRASH!
'CHECK FOR ANOTHER
,COLLISION •••
,PLR/BACTERION 2
'NO COLLISION.
'DING! DONSl
ICHECK FOR ANOTHER
'COLLISION
,W/I1ISSILES, ••,
I
,PLR/BACTERION 3
'NO COLLISION •••
'SINO! ZAP!
'CONTINUE CHECK INS,

"~
"

YHOLD

IAPIT
IDlE
IAPIT
~~~t~L,X

NOPLAY

n~~b~
FDELAY, X
SHOOTb
FDELAY,X
XSHOOT

YHOLD
IDlE

~~~rL~

••"1
~~rIIY
KILLME

COLI~

NOPLAY
g6~~iX
••~I
IDlE
pePL,X
••~2
COL?
KILLME
IDlE
P"PL,X
•• '14
COLS
KILLME
IDlE
P~PL.X

••"S
COL9
KILLME
IDlE
••~3

LDX
LDA
BNE
LDA
BEQ
DEC
JMP

CHANBE TO DEATH STATUS

LDA
BNE
LDA
STA
LDA
BTA
LDA
STA
LOA
STA
RTS
PLA
PLA
LDY
RTS

DB
DB
DB

STY
LOY
LDA
BNE
TXA
TAY
JSR
LOY
JSR
INC
LDY
RTS

PROC

JSR FIRST 'DO THIS FIRST.
JMP SECOND 100 THIS SECOND.

INITIALIIE PROJECTILES

JOYSTICK/DIRECTION ADD ONS

g: :::l~~~:~l~~:e~'~~

LDX
LOA
BNE
LDA
STA
LDA
AND
BEQ
JBR
INC
LOA
AND
BEQ
JSR
INC
LDA
AND
BEQ
JsR
INC
LDY
TXA
CLC
ADC
AND
BEQ
JSR
DEY
BPL

STA HITCLR ICLEAR COLLISIONS.

RTS ,BO TO DARK SIDE OF MOON.

INSERT DEATH \lALUE

LOA P8PF,X
AND ••1112
BEQ COLXX
STX tDIE
JSR KILLHE
DEX
BPL COL:3

PLAYERS TOUCHINl3 PODS7

DEC PODTI1E ITII1E TO CHECK?
BPL COL13 'NO! eo AWAY!
LOA ••"3 'RESET POD TIMER
STA PODTME 'TO 110 ABAIN.

~~~ :::~.x :~~~s~EgY:~~~D?
BEQ COL13 'NO! eo AWAY!
LDA ••~2 'YES! ROTATE
JSR RANDO 'RANDOMLY.
LDY RANDOM 'ROTATE RIBHT
BPL COLI2 'OR LEFT?
EOR ••FF 'ROTATE RIllHT.
CLC , (CLOCKWISE)
ADe ••"t ,
CLC 'ROTATE LEFT.
~g~ :~~~IR.X :~~~g~T~~~L~~~~

;~~ ~~~gi~iX :~~Su~gT~T~~~~

PLAYER HIT BY LASER?

lAPRTS

IDlE
YHOLD
PODTI1E

TITLE 'FIRE PLAYER PROJECTILES'

IAPIT

SHOOT

DRHASH

•

KILLME

COL~

COLXX

SHOOTb LOA NOBULL,X ,ALL BULLETS
CMP ••"4 'FIRED ALREADY?

COLI2

COLI3

COL7

COL9

COLI~

COLli

•
FIRST
SHOOT~

COLB

:KILLX

TITLE 'COLLISION DETECTION'

COLLIDE PROC

• SHIP COLLISION

'TIME TO 110\lE?
:~~~_~~~~I~¥~CK.
'FORWARD MOTION.
I
'FORWARD MOTION.,
'FORWARD MOTION.,
,DEC. MOTION
,TIMER.
'INC. 110TION
, TIMER.
'DETECT OVERFLOW
,s. CORRECT (IF
'ANY.) THEN SA\lE
'MOTION TIMER.,,
'MOVE TO CORRECT
'ALL DONE •••

I. OF PLAYERS

liS PLAYER DEAD?

:~~l:.cg~~f~u~iME
,~ CONTINUE.
.IF DEATH TIME-"
'REINCARNATE.

'MOVE PLAYER

I DEC. TURN TlI1E
I1F <> ~ CONT.
'RESET TURN
'TIME & STORE.

'READ JOYSTICK.
'UPDATE DIRECT­
'ION ACCORDINB
I ro JOYSTICK.
'TEBT FOR WRAP
'AROUND I<
ISA\lE.

,HANDLE NEXT
,PLAYER.
'ALL DONE •••

~~~~.X

~~~:l:~
SETPLR
NXTACT

~~~~~~.X
••~3
TURNlT. x
STICKe.x
llE\lDIR.X

~~~~SH.Y

~~~gi~ix

DB 2,2.2,3,.,~,6,7,a.8ta

BENERAL 110\lEMENT ROUTINE

DEC
BPL
LOA
STA

LDY
LOA
CLC
AOe
JSR
STA
STA

DEX
BPL ACT4
RTS

LOA
BEQ
DEC
BHE
JBR
JI1P

DEC
BPL
LOA
CMP
BEQ
CI1P
BEQ
CMP
BNE
DEC
JMP
INC
LDY
LDA
STA
STA
LDA
CMP
BEQ
JSR
RTS

DB ~.~ ,PLAYERS' TURN TIMER.

SPEED LII1ITATION DATABASE

PROC

LDX NOPLAY

JSR MO\lPLR

g: :~:::~~::99.llb,I~1
DB 114.1e~.111,11e,e6~

08 e,I',8,8,"

THE PLAllUE OF 23b9

DB eee,18e.168.16~,ee,176,t72

g: i~~~:~:~:~~~:*;~~~:i~~·lbb

TEAM SCORE

g: ~b::~b~:~bl.t73."~~
DB 179,163,17~,17e,16~

DB ".£1.",0,"

DS ",e,e,e,"
os e,e,",","
08 ",121,8.0,8
DB e,",",e,.
09 ",12'.21,1'."
09 ",",",e."
DB ",e,"',",e
DB e,e,I2f,","
DB 1211,1211,'1',0,'"
09 ","',",0,"08 13,".","."
09 ",","',0."

BY

DB ."."",""."","0DB el2l.0","",,,e.3~
DB ~7,ee,e".ee,""

DB "",,,e,"",ee,""
KYLE PEACOCK

g: ~~~:~,=,236,229,e".,2~.
DB 22~,22S,227,2~9,227,23~

08 ".0,",_

WITH

g: ~~~4~:~~"4:'~'"
08 e,i,e,e,&,.,e,e

TOM HUDSON

g: ~4~:~~;:~37.~e~.232
DB 24S,22B,243,239,238
DB ",e,",","
ANALOB COMPUTINS

DB .ee,."",_Al,_AE,SAl
08 'AC ••AF,'A7,.e0,eA3
DB .AF,'AD,.8e ••8S.'8~
DB .A9,'AE,'A7,t"",'"''

TITLE

TEAl'll

TlTLE2

NAMEt

TEAM2

NAME2

ACTO

TITLE 'JOYSTICK READINll'

* BACTERION!

TITLE 'BACTERION TITLE SCREEN'

PROC

ACT~

NXTACT

NAME3

NAME4

PLAYR2

MO\lPLR

PLAYRt

NAME~

REHASH

RTSMO\l

TURNIT

: '10\14

:MO\l~

: MO\lb

STICKS

:~~::~:::::::~:
e"8,.e8,'98,'78
.1E,_1",.te,_""

::~::~~::~~::~:

::g::~~::~~::r:

DB
DB

DB
DB

DB
DB

DB
DB

DB '84,S04,S27,*18
DB '18,*E4,*2121,*20

BACTERION! .b
DB *0C,*40,*90,*2~
DB '2~,.e8,'40 ••ec
DB .1e,.00,.99,.Al
De '04,'18,'42,'24

DB S30,'02,*19,S84
08 sAe,'19,S02,'38

g: :~~::;~::::::~:
DETONATION

D9 S0e,*ee,*08,'18
DB '18,*88,see,'0e

g: ::i::~~::~~::;~

DB '81,S42,S"'0,_"e
DB .ee,'0e,'42,_81
DB _el,_ee,*ee,*ee
09 '0e,_ee,s",e,S81

08 ,ee"ee,t"0,''''''
08 .ee,'''8"ee"e0

- TYPE OF TANK BEINll DRAWN
~ - PLAYERS • I ~ 2

I-~ : g~~~NAt~b~.:tgU~NCE
- PHASE. OF BACTERION! •
"-I~ - PLAYERS • 1 ~ 2

lb-Iq - BACTERION • 1
20-23 - BACTERION • 2
20-27 - BACTERION • 3
2B-3~ - BACTERION • 4
31-34 - BACTERION • ~

3~-3S - BACTERION • b
39-4S - EXPLOSION SEQUENCE

•

:ROTII

: ROTl4

: ROTl3

: ROTl2

•

:IlE\l22

•

: ROTl~

:IlE\l12

:IlE\l11

:IlE\lI~

:IlE\l21

:IlE\l2~

:IlE\I~2

:IlE\l31

:IlE\l3~

DB '38,*88,*88,*18
DB t9C,S63,tee,*ee

TANK ROTATION 12

08 t2e,*Oe,*ee,*SF
D8 ••a,_De,t2. r egg

TANK ROTATION t3

09 ese,*ee,*63,*lC
DB '18,*88,'88,*3.

TANK ROTATION 14

08 'Sl,'S2,ee4,'F8
DB .9S••~s ••eS •• IS

TANK ROTATION t~

09 e84,*84,*.8,*78
08 '98,*84,*84,*88

BACTERION! .t

g: :~~::~:::~:::~~

g: :A~::~~::~~::~~
08 '~9.'42,'2~••et
08 '81,*24,*42,*99

BACTERION! .2

08 .ee,.e0,'~C,'24

DB '24,*3C,.ee,*ee
08 e.8,*66,$42,*18
DB tt8,*42,*ob,*ee

08 'C3,'Sl,*ee,*lB
DB .t8,*.e,*Sl,*C3

BACTERION! .3

08 '3C,'42,'A~.'81
08 .el,'A~,'42,'3C

08 e00,*18,*24,*42
DB '42,*24,*18,*88

g: :~~::~:::~:::~~
BACTERION! .4

DB eee,tS0,*18,t24
DB '24,$18,*8e,*.8

DB .ee.'18,.ee,'~A
DB '~A,.ee,'la,.ee

g: :~g::~:::i:::~~
BACTERION! .~

g: :~:::~~::~:::~~
:aEV~1 D8 see,S24,'66,S18

DB '18,*66,*24,*00

:IlE\lbl

:IlE\lb3

:IlE\l32

: EXP7

:SE\l41

:IlE\l42

:IlE\l4lJ

:EXP3

:EXPb

:EXP~

:EXPS

:l3E\lb2

:IlE\lb~

:EXP~

:EXPt

:EXP2

:IlE\I~~

:EXP4

.TYPE···• PHASE··••••·•



SIERRA ON·lINE
Marauder (D) $23
Lunar Leeper (D) $20
Wlz & Princess (D) .. $22
Frogger (C/O) $23
SIRIUS
Alpha Shield (R) $27
Wavy Navy (D) $23
Bandits (D) . . $23
Space Eggs (D) $20
Sneakers gD) $20
WayOut( ) $27
Type Attack (D) $27
Repton (D) $27
Critical Mass (D) $27
Fast Eddy (R) $23
Worm War (R) $23
SPINNAKER
Snooper Troop 1,2 (D) . $30
Klndercomp (D) $20
Rhymes & Riddles (D) $20
Hey Diddle Diddle (D) . $20
Srch Amzng Thngs (D) $27
Story Machine (D) $23
Face Maker (D) $23
STRATEGIC SIM.
Cosmic Batance (D) .. $27
Cosmic Balance II (D) $27
Tigers In Snow (C/O) .. $27
Battle of Shiloh (C/O) . $27
Battle of Norm. (C/D) . $27
Cytron Masters (D) ... $27
Knlghts/Desert(C/D) . $27
Combat Leader (C/D) . $27
SUBLOGIC
Pinball (C/O) $20
SWIFTY
J. White Music Lessons

............. (C/O) $20
Space Shuttle (D) .... $20
SYNAPSE SOFTWARE
File Mngr 800 + ..... $65
Protector II (D) $23 (R) $29
Shamus ... (D) $23 (R) $29
Fort Apocalypse (C/D) $23
Shamus II (C/D) $23
Necromancer (C/D) $23
Pharoh's Curse (C/D) . $23
Slime (C/O) . .. $23
Page 6 (D) . . $23
Reptilian (C/O) $23
Picnic Paranoia (C/D) . $23
Claim Jumper (C/D) .. $23
Drelbs (C/O) $23
Shadow World (C/O) .. $23
Survivor (C/O) $23
T.N.T. (C/O) $23
N.Y.C. (C/O) $23
Siamball (C/O) $23
Blue Max (C/O) $23
Nautilus (C/O) $23
Chicken (R/D) $23
Quaslmodo (C/D) $23
River Quest (C/D) $23
SYNERGISTIC
Programr Wkshp (D) .. $23
Graph Workshop (D) .. $27
Disk Workshop (D) ... $23
Worlock's Revenge (D) $23
THORN EMI
Soccer (R) $34
Jumbo Jet (R) $34
Submarine Comm. (R) $34
Kick Back (R) $34
Pool (C) $22
Humpty Dumpty (C) .. $22
Hckry Dckry ock (C) .. $22
Darts (e) $22
USA
Alar; World (D) $39
3-D Sprgrphcs (C/O) .. $27
Survival Adv. (C/O) ... $17
VERSA
Mind Bgglrs 1(0)$14 (C)$12
Globe Master (D) ..... $20
MISCELLANEOUS
Financial Wizard (D) .. $41
Castte Wollensteln (D) $20
Master Type (D) $27
Astro Cha; 'D) $22
Miner 204ge. 1) $34
Cypher Bowel eC) $33
Bug Attack (C/D) $20
Raster Blaster (D) $20
Air Strike (C/O) $27
Prism (D) $18
Megalegs (C) $23
Cap'nCosmolDI $19
Spy's Demise (D) $14
Galac. Chase (D)$20 (C)$18
Kid Grid (C/O) $20
Battle Trek (D) $20
Snapper(D) $19
T&F·PMP Property

Management (D) .. $149
Millionaire (D) $39

........ $469SPECIAL
EPYX·AUTO. SIMULATION
Rescue at Rigel (C/O) $20
Datestones/Ryn (C/O) $14
Upr Rchs Apshal (C/O) $14
Ricochet (C/O) $14
Keys/Acheron (C/D) .. $14
Curse 01 Ra(C/D) .... $14
Danger/Drlndlstl (C/O) $14
Jumpman (C/O) $27
Escp Vulcans Isle (D) . $20
Crypt 01 Undead (D) .. $20
Nlghtmare(D) $20
Armor Assault (D) $27
Monster Maze (R) $27
Atlen Garden (R) $27
Plattermarna (R) $27
Morloc's Tower(C) .. $14
King Arthur's Heir .

· (D) $20 (C) $14
Hellfire Warrior (C/O) . $27
Invasion Orion (C/D) .. $17
Temple of Aps. (C/D) . $27
Star Warrior (C/O) $27
Dragon's Eye (D) $20
Crush Crumble (C/O) . $20
GEBELLI
Firebird (R) $27
Embargo (R) $30
Candy Factory (D) .. _. $20
Match Racers (C/b) .. $20
Dr. Goodcode (D) .... $20
HAYDEN
Go (D) $23 (C) $20
Sargon II .. (D) $23 (C) $20
Bulldog Pinball (C) ... $20
HES
Coco (C/O) $34
Coco II (C/D) $27
INFOCOM
Suspended (D) $34
Zork I, II or "' (D) $27
Starcross (D) $27
Deadline (D) $34
Witness (D) $34
INHOME
Baseball .. (R) $23 (D) $23
Crypts ofTerror .........

.... (D) $23 (C) $20
INNOVATIVE DESIGN
Pool 1.5(0) _. $23
Juggler (D) $20
Speedway Blast .

· (D) $20 (R) $27
Pool 400 (R) $27
JV SOFTWARE
Jrny to Pints (C/O) $20
Action Quest (C/O) $20
Ghost Encount. (C/O) . $20
LJK
Letter Perfect (D) .. _ $104
Data Perfect (D) ..... $74
Letter Perfect (A) .. _ $137
Edit 6502 (R) $137
MONARCH DATA SYS.
ABC Complier (D) .... $48
ODESTA
Chess (D) $45
Checkers (D) $34
Odin (D) $34
OPTIMIZED SYSTEMS
C-65 (D) $58
Bug-65 (D) $23
Max-65 (D) $58
Basic A + (D) $58
Action (D) $65
Speed Read Plus (D) .. $40
PHOENIX
Birth 01 Phoenix (D) .. $16
Adv. In Time (D) $20
QUALITY
Fastgammon (C) $14
Name That Song .

· (D) $13 (C) $11
Starbase Hyperlon .

......... (D) $17 (C)$14
Ali Baba/40 Thvs (D) .. $20
Jeeper Creepers (D) .. $20
ROKLAN
Gorf (D) $27 (R) $30
WizardlWor . (0)$27 (R)$30
Dlx Invaders (0)$23 (R)$27
Anti Sub Ptrl (0)$20 (C)$14
Telecom (D) $49
Space Journey (R) $30
SENTIENT
Gold Rush (D) $23
Cyborg (D) $23
SIERRA ON·LINE
Mission Asteroids (01 $17
Ulys.& Gldn Fleece (0) $27
Crossfire .. (D) $20 (A) $23
Mouseattack (D) ..... $23
Jawbreaker (D) $20 (R) $23
Threshold (D) $27
Softporn (D) $20
Ultima II (b) $39

........
~

MODEMS
NOVATION
J·Cat $99

~Pt~~ Cat Ii •••••••• m~
ANCHOR AUTOMATION
Mark I or II Modem ... $78

MONITORS
NEC
GRN (JB1260) $115
GRN (JB1201) $155
Color Composite $298
RGB Color $598

SPECIALS
Gemini 15X Printer $399
Axiom AT·loo Printer(with interface $229
Astra Double Density Dual Drive $469
Rana 1000 Drive $319
Bit-3 80 Column Board $245
Mannesmann Talley 160L Printer $589
Atari 400 Keyboard (In Home) $35
Programmer Kit .. $48 Entertainer Kit $64
Wico Joystick ... $23 Wico Trackball $49

COSMIC
COMPUTERS

UNLIMITED

727 BREA CANYON RD., SUITE 16
WALNUT, CA 91789

ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

(714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS
Add $2.50 shipping per software order In continental U.S. Add $5.00
shipping per soltware order lor AK. HI. FPO-APO. Add $10.00 or 15%
(whichever is greater) per soltware order lor non-U.S. Call lor cost of
hardware shipping. Calil. residents add 6'h % sales tax. Cashiers
checks or money orders IIl1ed within 24 hours lor items In stock.
Personal checks require 4 weeks to clear. MasterCard and Visa OK lor
soltware only within conllnen\al U.S., add 3% surcharge. Include card
no.. explrallon date and signalure. Due to our low prices, all sales are
IInal. All delective relurns must have a return authorization number.
Please call to obtain one before returning goods lor replacement or
repair. Prices & availability SUbject to change.

CIRCLE #124 ON READER SERVICE CARD.

AMDEK
Color I $289
V300 $139
V300A $149
Color II . . $449

HAYES
Smartmodem $209
Smartmodem 1200 .. $498
Mlcromodem II .. $259

ATARI SOFTWARE

Jll ATARI·~ Printers/Etc. *ASTRA 1620 ~.~I})-~\'-K I K '-' GEMINI10X .. $279 PROWRITER. $345 DISK DRIVE SYSTEM '/
600XL CALL GORILLA $199 SMITH TPI $488 MORE FOR YOUR MONEY .~

1200XL CALL
CITOH SILVERREEDP $669 DOUBLE OR SINGLE DENSITY

. . . . . . . . . . . . * Prowrlter $345 QUME11/40+ $1299 TWO DRIVES
"Reflecl. $100 Alert Retiele Prowrlter II $629 OKI·DATA

1050 DRIVE .. 5335 MICROBITS INFC .... 57B Starwrller. . $1149 Microllne 82A

025 PRINTE
Prlntmaster $1448 Microllne 83A

1 R 5399 BO COLUMN BD 5249 NEC MIcrollne 84P
1020 COLOR PTR 5219 TECHNICAL NOTES 525 8023 A·C $409 Mlcrollne92
1027 PRINTER 5279 REAL TIME ClK 53B 3510 $1375 Mlcrollne 93
1010 RECORDER $72 AXIOM PRINTER INFC $80 ~;~g. .... .~m~ DIABLO
MICRO PERIF. MODEMIINFC .. 5129 7710/7730 .. $1998 662300RR ' $939... $1719

DRIVES MEMORIES
ASTRA 1620 $469 48K RAM (INTEC) 595
RANA 1000 5295 64K RAM (lNTEC) 5119
PERCOM 88·S1 5298 48K RAM (MOSAIC) " 5109
PERCOM 48-S1 $418 64K RAM (MOSAIC) .. 5145
PERCOM 48-S2 5718 128K RAM DISK 5299
PERCOM 44·S1 5510 32K RAM (MOSAIC) 568
PERCOM 44-S2 5929

ADVENTURE INJ"L
Adv. 1·12 each (C) $18
Preppie (C/O) $20
Preppie II (C/O) $23
Dlskey (D) $33
Sea Dragon (C/O) $23
Bug Off! (C/D) $20
Tuttl·Fruttl (C/O) $17
Saga 1·3 (ea.)(D) $27
Lunar Lndr . (C) $11 (D) $15
Galaclic Empire (C) .. $14
Galactic Trader (C) $14
Stralos (C/O) $23
RearGuard (C) $14 (0)$17
APX
Eastern Front (C/O) .. $23
747 Land Sim. (C/O) .. $17
Flg·Forth (C) $30
Family Cash Flow (D) . $17
Downhill (C/O) $17
Avalanche (C/O) $17
Outiaw/Howltzer (C/O) $17
Salmon Run (C/D) .... $17
Data Management (D) $17
Galahad/Holy Grall (D) $21
Adv. Music System (D) $21
ATARIINC.
Microsoft Basic II (R) . $62
Mickey In Great

Outdoors (C/O) $36
Paint (D) $30
Speed Reading (C) $54
Qlx(R) $30
Dig Dug (R) $30
Atarl Writer (R) $68
Time Wise (D) $23
Vlslcalc (D) $139
Juggles House (C/D) . $22
Juggles Rnbw (C/O) .. $22
Pilot (Home) (R) $55
Galaxian (R) $30
Defender (R) $30
ET $34
Microsoft Basic (D) .. $62
Macro Ass. & Edit (D) . $62
Assembler Editor (R) . $42
Basic Cartridge (R) $45
Pac Man (R) $30
Centipede (R) $30
Caverns of Mars (D) .. $28
Star Raiders (R) $30
Conv. Lang. Ea. (C) $42
Music Composer (R) .. $31
Super Breakout (R) ... $26
My First Alphabet(D) . $26
Prog.2 & E (ea.)(C) .... $21
Word Processor (D) . $102
Pilot (Educ.) (R) $92
Touch Typing (C) $19
Home File Mngr (D) .. $36
Bookkeeper (D) $102
Family Finance (D) $35
Prog.1 (C) $18
Scram (C) $18
Asteroids (R) $27
Space Invaders (R) $27
Missile Command (R) . $27
Telellnk (R) $21
Superman Itl (R) $34
Basketball (R) $24
Donkey Kong (R) $34
AVALON HILL
VC(D) $17
B·l Nuc. Bomoor(C) .. $12
Legionnaire (C) $23
Empire of Overmlnd .

· (D) $23 (C) $20
Tanktlcs (D) $20 (C) $17
Comptr Stock & Bonds ...

· (0/ $17 (C) $14
Dnieper River L ne (D) $20
Voyager (D) $17
Controller (D) $20
GFS Sorceress .

· (D) $23 (C) $20
Telegard " (D)$19(C)$16
Vorrak (D) $18
Lord of Karma (C) $14
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TITLE 'BACTERIoN! BRAPHICS PLOTTER'

PLOTTER PROC

• POINT PLOTTER ROUTINE

$79.95

$30.00
$20.00
$ 9.00
$70.00
$45.00
$30.00

$54.95

'INCREMENT
'THE X
ICOORDINATE
lAND SAVE
,tNCREMENT
ITHE Y
'COORDINATE
'AND SAVE
IFIRST LINE?

,DON'T PLOT IT!
'PLOT POtNT
IMORE LENBTH?

'DECREASE LENeTH
IYUP!
'NEXT LINE
'DONE S LINES?
INOPE!
IFINIS!!!

LENGTH
PLOTX

XI
PLOTX
PLOTV

YI
PLOTY
SHAPCT
••"8
NOPLTI
PLoTPT
LENBTH
NOoSJ
LENeTH
PLoTOB
SHAPIX
SHAPCT
DoBLP

OBJECT BIDE LENeTHS

DB
DB

DB
DB
DB
DB
OS 192
OS 192
END .2ee"

48K/52K Memory Board
For ATARI' 400
52K Addressable Memory
Easy to Install

32K Memory Board
For ATARI' 400 or 800

BUILD YOUR OWN MEMORY

16K Memory BOBrd
For ATARI' 800

48K/52K Board (No Camp.)
32K Board (No Camp.)
16K Board (No Camp.)
48K/52K Complete Kit
32K Complete Kit
16K Complete Kit

Add $2 Shipping & Handling
Visa & MasterCard Accepted

STA
PLOTOB LOA

CLC
ADC
STA
LOA
CLC
ADC
STA
LOA
CMP
8EG
JSR

NOPLTl LOA
BEG
DEC
BNE

NOOBJ INC
DEC
BNE

ENDOBJ RTS

SHAPE DATA

PXINC
PYINC

'ATARI is a trademark of Atari, Inc.
Dealer Inquiries Welcome

CIRCLE #125 ON READER SERVICE CARD.

OBJECT StOE DIRECTIONS

OBJLEN DB
DB
DB
DB
DB
DB
DB
DB
DB

•

Fully Assembled, Lifetime Warranty

Tiny Tek, Inc.
Route 1, Box 795
Quinlan, TX 75474

214-447-3025

OBJDIR DB
DB
DB
DB
DB
DB
DB
DB
OS

RAM for ATARI*

:CoLRS
:BMSKI
:BMSK2
:COLRl
LOTBL
HITBL

•

liS ORAWY
I> PLaTY?
'NO!
'SUB. PLOTY

FROM ORAWY ll<
BAVE OIFF.
Y INC •• 1 •
COoWN)
BRANCH'
SUB. ORAWY
FROM PLaTY ll<
SAVE DIFF.

Y INC •• -I.
(UP)
IS ORAWX
> PLOT X?

'NO!
ISUB, DRAW X
IFROI1 PLOTX
Ill< SAVE OIFF.
I X INC. IS 1
I <RIBHTl
IBRANCH!
ISUB. ORAWX
'FROM PLoTX
I" BAVE OIFF.,
'X INC IS -I
I <LEFT)
'ZERO OUT
,Y-ACC,
,X-ACC.
tiS DELTAX
,OELTAY?
'NO!
IBAVE oELTAX
'IN COUNTR. ENDPT.
,OIV. BY 2 ll<
'STORE IN Y-ACC.
ISTART DRAW
,OELTAY LARllER.
ISTORE IT IN
ICoUNTR, ENOPT.
'OIV BY 2 !<
'STORE IN X-ACC.

'IF COUNTR·" ....
'NO DRAW!
'ADD DELTAY
ITO Y-ACC.
I,
I
IAT ENDPNT YET?
::3!l.B~Ng~TX.
IFROM Y-ACC.,,
lAND INC. THE
IY. POSITION.
I
I
'ADD DELTA X TO
IX-ACC.
I
I
I
IAT ENDPT. VET?
::S!l.e~N~~~T.
'FROM X-ACC.
I
I
lAND tNC.
IPLoT X,
I
IPLOT PotNT.
IMORE TO DRAW?
'YES!
INa, ALL DONE •••

ICELL II TO DRAW
'SPECIFY COLOR
,a. DON'T UPDATE
'AllAIN.
IBET OLD X-COORD
Ia. BTORE
,eET OLD V-COORD
Ill< STORE
'SPECIFY OBJECT
I a. DRAW IT •••
'CELL. TO DRAW
IBET NEW X-COORD
Ill< STORE
I
18ET NEW Y-COoRD
Ill< BTORE
I
ISPECIFV COLOR
'OF CELL
,SPECIFY OBJECT
'll< DRAW IT •••
I ALL DONE •••

COLOR
:BMSK2, X
:CoLRS,Y
HOLD
~g~g~~,x

~~~b'Y
(LO>. Y

A ,MULT OBJECT
A 'INDEX BV 8
A ITO POINT INTO
BHAPIX 'SHAPE TABLE
.e ,S LINES MAX
SHAPCT 'IN SHAPE
SHAPIX 'BET LINE.
~~gg~~'X:~FI~~FD~~EC~~~~
~~INC,V leET X INCREMENT

~rINC,y 'AND V INCREMENT

oBJLEN,XIAND LINE LEN8TH

CoUNTR
:DRAWE
ACCY

DELTAY
:OVERI
ACCY
ENDPT
:BEBN2
ACCY

ENDPT
ACCY
PLaTY

INCY
PLOTY
ACCX

DELTAX
:oVER2
ACCX
ENOPT
:PLOTT
ACCX

ENDPT
ACCX
PLoTX

INCX
PLoTX
PLOTPT
COUNTR
: BEllIN

ORAWY
PLaTY
:YMNUS

PLaTY
OELTAY
• 1
INCY
:XVEC
PLOTY

ORAWY
OELTAY
.2:5:5
INCY
DRAWX
PLOTX
:XMNUS

PLOTX
DELTAX
.1
INCX
: VCSET
PLOT X

DRAWX
OELTAX
.2:5:5
INCX."ACCY
ACCX
DELTAX
DELTAY
:YMAX
CoUNTR
ENDPT
A
ACCY
:DRAWS
DELTAY
COUNTR
ENDPT
A
ACCX

'IlET COLOR !<
IMABK OFF
'PIXEL pas.
ISAVE IT.
'MASK OFF PIXEL
'OF AOOR TO BE
,ALTERED.
ISET PLOT BITS
,a. STORE,
'ALL OoNE. ••

FROM/TO ROUTINE

CELNUM
••ee
g~t5~V,x
CELLOX,X
PLoTX
CELLOY,X
PLOTV••"e
OBJECT
CELNUM
CELLNX,X
PLDTX
CELLOX,X
CELLNY,X
PLOTV
CELLOY,X
.1
COLOR."OBJECT

ASL
ASL
ASL
BTA
LOA
STA
LOX
LDV
8MI
LOA
STA
LOA
STA
LOA

LOX
LOA
STA
STA
LOA
STA
LOA
STA
LOA
JSR
LOX
LOA
STA
STA
LOA
STA
STA
LOA
STA
LOA
JBR
RTS

CELL MOVER

BEeIN DRAWINB TO DESTINATION

DRAW AN INDtVIDUAL CELL

LOY
LOA
AND
STA
LOA
LOY
AND
ORA
STA
RTS

DRAW

LOA
CMP
BCC
SEC
SBC
STA
LOA
STA
BNE
LOA
SEC
SBC
BTA
LOA
STA
LOA
CI1P
BCC
BEC
SBC
STA
LOA
STA
BNE
LOA
SEC
SBC
STA
LOA
STA
L.OA
BTA
BTA
LOA
CMP
BCC
BTA
BTA
LBR
BTA
JI1P
LOA
STA
STA
LSR
STA

LOA
BEQ
LOA
CLC
ADC
BCS
STA
CMP
BCC
LOA
SEC
SBC
STA
LOA
CLC
AOC
STA
LOA
CLC
AOC
BCS
STA
CMP
BCC
LOA
SEC
SBC
STA
LOA
CLC
ADC
STA
JBR
DEC
BNE
RTS

DoBLP

aBJECT

DRAWTO

;PLOTT

SHoCEL

:YMNUS

:PBYE

: BEBN2

: DRAWE

:OVER2

:VCSET

:XVEC

:YMAX

:XMNUB

:oVERI

:DRAWS

:BEBIN

IY-CooRD.
10FFSCREEN?
'YES! QUIT!
INa! BET LO
Ill< Ht BYTE
10F SCREEN
IRAM AREA.
IX-COORD.
,0FFSCREEN?
'YES~ QUIT!
IPLOT INDEX
'PLACE IN X
'SET PLoTX !<
IDIVIDE
'BY 4.
I

'SAVE X-RES.
IFIND BULLET
'OWNER ll< INC.
,. OF KILLB.
,RES. X-REB.

'SAVE X-REB.
'BET BULLET
'OWNER ll< DEC.
,. OF BULLETS.
IRES. X-REB.
,DEACTI VATE
IBULLET. (NO
10WNER OR X,
,Y CoORDS)
'GET OUT!

IYES! MOVE IT!

IYES! SKIP HIM.
'BUTTON PRESSED?
'NO! SKIP HIM.
,INC. BULLETS.
IMAKE CANNON
'FIRINIl BOUND.
'SET UP FIRINIl
IOELAY.
IFIND AN UNUSED
'ARRAY SLOT FOR
IA PROJECTILE.
IDoN'T STOP
'UNTIL YOU DO!!!
IARRAY SLOT ••
'SAVE WHICH PLR
,. WHO FIRED.
'OET STARTINS
'POINT OF PRo­
,JECTILE ACCoRD­
'INO TO PLAYER'B
'ANllLE OF RoT­
,ATIoN ll< CoF
, CoURBE)
,PLAYER'S
'X ll< Y CooRDS.
I
IYUP!,
'THAT'S WHAT ALL
'THIS CODE DOES.
I
II DARE ANYONE
ITO COME UP WITH
IA BETTER PUBLIC
'DOMAIN PRollRAM.
, CEXCEPT TOM
,HUDBoN ••• )
.90 THERE!!!

" ,UNUSED ARRAY SLOT.
e IX-RES. TEMP STORE.

PLaTY
lt193
:PBYE
LOTBL,X
La
~:TBL,X

PLoTX
ltt6e
: PBYE
.3

PLoTX
A
A
yoFSET

XSHooT

~~~ggtX
~~:~LL.X
CSoUNO
••Ql3

:~~LAY,X

:~~~~~,y

SHooT7
BBLoT

:~Wi~:~

DELX,V
A

GEVX,X

.44
BSLoT
SEVX.Y

llEVDIR,Y

~ELY,y

BEVY,X

•• IC
BSLoT
SEVY,V

BEVX, X 'OUT OF
.162 I BOUNDS?
:DEACT 'YES! BVE!
g~~~~=.:5,X :OUT OF
.192 IBOUND8?
:DEACT 'YES! LATER'
CELLNY+:5.X ,

••"4 lIS THIS DULLET
~~~~~V :=~~H~~ ~~~GE OF
eEVX,X ,BACTERIoNS!

I
ILETHAL RANBE
lIS WITHIN
IS UNITS ON
IE ITHER X OR V
I AXIS.
I
I,,

8EVY,Y ,
••99 ,
TRAV7 I

.48

:XHoLD
BULLET,X

~~~~t~,X

:XHoLD
BULLET,X

N08ULL,X
:XHoLD
••FF
BULLET,X
CELLNX+:5.X
i~~b~Y+~'x

••"1 'BULLET LIVES.
CELLMV+:5,X 'MOVE IT.

IMoVE NEXT BULLET.
'OUT OF BULLETS TO
,MOVE?
IYES~ LATER Y'ALL!

OEVX,Y••"9
TRAV7
GeVY,X

BCB
LOA
8NE
INC
LOA
STA
LOA
STA
LOY
LOA
BMI
DEY
BNE
STY
TXA
STA
LOY
TYA
PHA
LOA
ASL
CLC
ADC
SEC
SBC
LOY
STA
PLA
BTA
TAY
LOA
ASL
CLC
AOC
SEC
SBC
LOY
BTA

JSR MoVSUB

LOA
CMP
BCS
STA
LOA
CMP
BCS
BTA

MOVE PROJECTILES

LOX .12 'HANDLE ALL.
LOA BULLET,X IANYBoDY OWN
BMI XTRAV ITHIS BULLET?

JaR ZAPIT 'EXTERMINATE!!!

LOY
LOA
BNE
LOA
CLC
ADC
SEC
SBC
CMP
BCS
LOA
CLC
AOC
SEC
SBC
CMP
BCS

DEX IMoVE ALoNB TO
BPL SHooT:5 INEXT PLAYER.
RTS t BEGONE! ! !

STX
LOA
TAX
tNC
l.OX

SU
LOA
TAX
DEC
LOX
LOA
STA
STA
BTA
BNE

DEY 'CHECK FOR CoLL­
CPY ••"1 I tSIoN WITH NEXT
BNE TRAV6 ,BACTERloN!

LOA
STA

DEX
CPX ••e4
BNE TRAV:5
RTS

LOX
CPX
BCS
LOA
STA
LOA
STA
LOA
CMP
BCB
AND
TAX
LOA
l.BR
LBR
STA

SHooT8

SHooT7

•

XSHooT

SECOND
TRAV:5

TRAV6

XTRAV

TRAV7

TRAV8

: DEACT

PLoTPT

BSLoT DB
:XHoLD DB

· ----------------------• BR. 7+ PLOTTER ROUTINE
• COURTESY OF TOM HUDSON
* ----------------------



The program answers virtually any questions con­

cerning the cost of money, loans, and interest earned

on savings, loans and investments. Plus, this pro­

gram will give a complete interest earned table and

amortization table. This program is a must for anyone

serious about money. 32K.

DESK SET is a perpetual calendar, an appointment
calendar and also a card file. The perpetual calendar
is a calendar of every month, past, present or future.
The appointment calendar allows up to 15 entries to
be made each day. The card file is a mail list program
which holds up to 200 addresses. The printing format
of card file includes continuous lists, labels or en­
velopes. Files can be printed; all the files from one file
number to another; by zip code; by state or by
selected files. DESK SET is an easy way to organize
your life. 40K

Forecast future events based on past information.

Forecast profits, costs, sales trends, prices, test

scores, virtually anything. Edit, save on disk and test

various elements to determine the outcome.

FORECASTER is a powerful "what if" program - a

must for business. 24K

BEST SELLERS FROM
THE PROGRAMMERS WORKSHOP

DESK SET $39.00TWO DRIVES FOR
THE PRICE OF ONE

THE
ASTRA

1620

INCLUDED: at no extra charge

One Copy of Home Writer and One Copy of Smart DOS.

The HOME WRITER is an easy to use word proces­
sor which includes a carefully selected group of func­
tions that are at your disposal immediately. The func­
tions are as follows: SAVE, LOAD, REVIEW, PRINT­
OUT, or EDIT. All the popular editting features avail­
able on the ATARI Home Computer in direct prog­
ramming mode are also available with HOME WRIT­
ER. You may also search for phrases or strings, load
off of either disk or cassette, and number pages auto­
matically. Unlike other small word processing pro­
grams, HOME WRITER does not wrap-around when
at the end of a line. Right and left margin justification
is available for any type parallel printer. 48K.

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.

* Satisfaction Guaranteed *

FOR
ALL
ATARI COMPUTERS

FILING SYSTEM $39.00 STAT PLUS $29.00
FILING SYSTEM allows the user to configure any
type of data file imaginable. Examples are recipe
cards, mail lists, reminders for birthdays, check-ups,
etc... , complete inventories (home and business),
personnel files, customer call-ups, price list, and
much, much more. You may retrieve data using any
field or combination of fields. Files also may be
saved, sorted, and printed in a preset format that you
configure. Uses either a single or a double density
disk drive. Three preconfigured files are included - a
Mailing List, a Price List, and a Household Inventory.
24K minimum. Now in double density.

STAT PLUS is the most powerful statistic tool we
have seen. Run sample space, mean, variance and
standard deviation. Do probabilities using binomial,
poisson or normal distribution. Also, do students'
t-test, Mann-Whitney U test and Chi Square. Do
linear regressions; may use 1-12 independent vari­
ables. Interact a sample from one module to another,
edit, rank and print out. 24K min.

THE PROGRAMMERS WORKSHOP
5230 Clark Ave., Suite 19

Lakewood, CA 90712

(213) 920-8809

DISK FIX KIT $29.00

It takes more than a speed adjustment to properly set
up an Atari® 810 Disk Drive. Do it Right - Test Disk,
Cleaner, Tools, Special Oil, Swabs and complete in­
structions.

TO ORDER:
VISA/MasterCard, check or money order accepted. If charge, please include expiration date of card. Ship­
ping and Handling software $1.50, disk drive, $10.00. California residents add sales tax. Phone or mail.

@ ATARI is a registered trademark of Warner Communications

CIRCLE #126 ON READER SERVICE CARD.



ISSUE 20 ANALOG COMPUTING PAGE 51

by Larry W. Linson

What Is It? is an activity that I began writing for
my first grade class, in the fall of 1982. It's a
reading/spelling activity in which you are asked to
identify a series of seven random pictures. The pro­
gram is similar to the reading workbooks children
use in the primary grades. The child simply needs to
type in the picture-word that corresponds with the
picture. For example, if a picture of a HOUSE
appears, then the word "HOUSE" should be typed
in. In What Is It? there are four levels of difficulty.
Level 1 offers a single clue, the name of the picture.
Level 2 gives the picture word and two distracting
clues which are not similar to the picture word. Level
3 gives the picture word and three other similar
distractors such as HOUSE, HORSE, MOUSE and
HOWLS. Level 4 gives no hints at all; the word must
be typed in from the child's memory. The program
keeps score and reports it after each correct answer.
The program keeps score and reports it after each
correct answer. I've now had close to fifty children
test this program, and most of the "bugs" have been
worked out, with many new features added to the
original program.

Error trapping.
Children working on Atari· computers have the

most trouble with accidentally pressing the BREAK
key when they want the BACK SPACE key, which is
right "next door." I avoided this problem by OPEN­
ing the keyboard, rather than using the INPUT
command. By using this technique, if a mistake is
made and BACK SPACE is pressed, then the pro­
gram clears the student's response and waits for
another. An undesired response can be cleared at any
time by pressing either the SPACE BAR or the
BACK SPACE key.

The BREAK key was disabled to prevent the pro­
gram from being stopped prematurely.. This was
accomplished by using POKE 16,64 and POKE
53774,64. I used a short subroutine at Line 13000
for this, since the POKE must be repeated after each
graphics mode change. I also used various TRAP
statements for "catching" errors. In this way, the
program doesn't halt if an error is detected. The
children in my classes have been rather inventive in
finding ways to "break" or "crash" programs. To
date, What Is It? hasn't been crashed by any of my
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first graders. I didn't protect against SYSTEM RESET.
This key is not pressed accidentally very often
(except during games!). I also felt it might be advan­
tagous to be able to stop the program if desired.

Memory~savingtricks.
In the program, I have used various methods to

save memory (RAM). One of these is to substitute
variables for commonly employed numbers. For
example, in the program, I have used the numeric
variable Q1 to equal 1, and Q1 +Q1 to equal 2, and
so on. Atari BASIC uses up seven bytes every time a
number is entered. By substituting a numeric varia­
ble, such as Q1, only one byte of memory is needed.
This may initially make the program seem a little
difficult to decipher, but just read "Q1" as "1" and
you won't have any problem. I used this same tech­
nique to label POKE locations and subroutines. The
command GOTO PICK sends the program to the
picture shuffling routine. POKE OFF, Q1 is used to
turn off the cursor. The number held by OFF is 752.
POKEing 752 with a 1 (entered as POKE 752,1) tells
the cursor to disappear.

Another way of saving RAM was to utilize many
statements on the same line, employing the same
numeric variables over and over. In this way, What
Is It? will run on a 16K 400 or 600XL. Any more
RAM-saving stunts, and the program would have
been virtually unreadable and much more frustrating
to type in!

Program flow.
The program is set up rather logically-to my way

of thinking, anyway! What Is It? begins with a title
page and then asks for your name. You select the level
you wish to try, and a series ofseven random pictures
follows. Having only eleven pictures in the program's
library may not seem like very many, but I believe
that my students enjoy the familiarity and rein­
forcement they achieve with this library of pictures.
Since each picture is picked at random, and the pro­
gram will not pick the same picture twice, there are
over one and one-half million different combina­
tions of the eleven pictures! Check it yourself - try
this on your Atari: PRINT (11 *10*9*8*7*6*5). The
results are staggering, aren't they?

After each picture word is correctly answered, a
short reward sequence is initiated. After the seventh
picture, an overall score is given, and you are asked if
you would like to try again. Many of the techniques
that I have used in What Is It? have been borrowed
from other programmers. The idea of using numeric
variables comes from Jerry White; the picture­
shuffling routine in Lines 4000-4010 is from James
Korenthal; and the practice of using DATA state­
ments to READ numbers to PLOT and DRAWTO
for graphics, I learned from Elaine Garringer. I have
found that the best way to learn how to program is to
type in programs, such as this one, RUN it and then
study the code to see how the author achieved differ-

ent effects. I've learned more from doing this than
from any book I have purchased! 0

Variable table.

Variable - Usage

NAME$ - stores user's name
REWARD$ - holds a reward message for end

of program
TEMP$ - holds correct picture word to

match to answer
G$ - user's answer for picture shown
T$ - large blank space used for clearing out

area
Q1,Q2,Q3 - numeric variables
Q6,QlO,Q20
Ql=l etc.
CUE - routine that asks question
CLUE - gives clues depending upon level
PICK - shuffle routine that selects picture
PICTURE - holds the beginning line number

of the picture subroutine that was chosen for
display

BRK - subroutine that blocks out BREAK
key

LWL - sends program to get the set of
CLUEs for the appropriate level

PN & POOL - used in shuffle routine
RA - # of Right Answers
W A - # of Wrong Answers
SPOT - used as a return point in setting up

TRAP statement
LV - the selected level
HOU,STA,BOX,KIT,BOO,TV,TRU,FOOT,

FAC,CON,LOL - used in subroutine that
weeds out pictures already used, so the same
picture is not shown twice

COUNT - Keeps track of the number of
pictures shown.

OFF - stores l'QKE location 752, turns off
cursor .~"

KOLOR - holds the RANDOM number used
to POKE into locations 710 & 712, which
control the background and text window colors.

The rest of the variables are used as simple
counters, for delay statements or PLOT and
DRAWTO routines.

Take~apart.

Lines O~5 - Sends program to initialize vari­
ables at Line 15000.

Lines 6~19 - Displays title page and gets
child's name.

Lines 20~35 - Child selects level of diffi­
culty and program assigns variables for the
appropriate level.

Lines 40~90 - The routine that draws the
pictures and stores the correct answer for the
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computer to compare to the child's response.
Line 95 - Sends program to the subroutine

to display clues assigned to that level, and then
on to the input routine.

Lines 100-1110 - DATA for the eleven
pictures.

Lines 1500-1512 - The answer INPUT
routine.

Lines 1950-1960 - Reward sequence.
Line 1962 - Selects random number for

background color and text window.
Line 1963 - Sends program to randomly

select a new picture.
Lines 2000-2005 - Incorrect answer

sequence, sends program back for clues so child
can enter the correct answer.

Lines 4000-4030 - Sequence to randomly
select a picture and check to see if picture has
already been used, if so program goes back to
select another.

Lines 4060-4079 - Ending sequence ­
based on performance, selects an overall rating
and asks if child would like to try again.

Lines 5000-5100 - Clues for Levell.
Lines 6000-6100 - Clues for Level 2.
Lines 7000-7100 - Clues for Level 3.
Line 8000 - Level 4 offers no clues, so

program is returned to answer input routine.
Line 13000 - Routine to POKE out

BREAK key, which must be done after each
graphics mode change.

Line 13500 - TRAPS keyboard errors and
returns program to the proper SPOT.

Line 14000 - Sets graphics mode and
screen color for pictures, turns off cursor.

o REM WH~T IS IT? LW.lIN50N
5 GOSUB 15000:GR~PHIC5 02:G05UB BRK:PO
KE 710,48:POKE 712,48:POKE 708,26:RA=0
O:H~=OO:POKE OFF,Ol
6 FOR 0=02 TO 16 STEP 02:POSITION 0,00
:? U06;"''':POSITION 0,02:? U06;"''':H
EXT I>
7 POSITION 02,01:? U06;"L WHAT IS IT?
~, .

~ POSITION 05,06:? U06;"~c.±L~~~:P05I
TION 02,0~:? U06;"~":5PO
T=17:TRtlP OTRAP
11 fOR 1>=01 TO 1000:NEXT D:P05ITION 06
J"Q'3:? U06;TS:P05ITION 02,0~:? U06;"_
WI"
12 POSITION Q3:,04:? UQ6;"what is":POSI
TION Q5,06:? U(16;" 'jour !laMe~"
13: POKE 0 FF , 01 :? :? :? .. ..,••.-:I;I"":z...·1""'1)--=•.-.,,0
~ ERASES N~HE"
14 POKE 755,02:POKE KEY,0255:0PEN UOl,
04,OO,"K:":POSITION 07,0'3:FOR 1>=01 TO
12:POKE 702,64:POKE 6~4,00

15 GET UOl,A:IF A=0155 THEN 1~

16 IF A(065 OR A}Q'30 THEN tl=03:2
17 IF ~=032 OR A=0126 THEN POSITION 07
,0'3:? U06;TS:Cl05E UOl:NtlME:$= .... :TRtlP 0
TRtlP:GOTO 14
18 ? U06;CHRS(t1); :NtlMES(lENCNAMES)+01)
=CHRS un :NEXT 0
.1~ If {)}.12 OR NAME:$=.... THEN A=Q32:GOTO

17
20 fOR 0=01 TO 052:NEXT D:POKE OFF,Ol:
CLOSE UOl:G05UB 16000

27 TRAP 02':ClOSE UOl
28 POKE KEV,0255:POKE OFF,Ol:? :? "Wha
t level, ";NAMES;"?";" [J ~ g] a"
2~ POKE 702,64:POKE 6'4,00:ClOSE Ul:GO
~~~68RK:OPEN U01,04,00,"K:":GET UOl,l:

30 IF l=04' THEN L=OO:lU=01:Cl05E UOI'
GOTO PICK .
31 IF l=50 THEN l=1000:lU=02:Cl05E UOl
:GOTO PICK
32 IF l=51 THEN l=2000:lU=03:ClOSE UOl
:GOTO PICK
33 IF l=052 THEN L=3000:lV=04:ClOSE UO
1:GOTO PICK
34 IF l{04~ OR l}052 THEN GOTO 02~
35 IF l{04' OR l}052 THEN GO TO 02~
40 GOSUB KOLOR
50 READ A,B,C,D,E,f,G
60 PLOT A,B:DRtlWTO C,D:ORtlWTO E,F:IF G
=-01 THEN TEMP:$="HOUSE":G=OO:HOU='~:GO
TO 110
61 IF G=-02 THEN G=(Uo: TEMP:$="STtlR": ST
A=l~~:GOTO O~O

62 IF G=-03 THEN G=020:TEHP:$=IBOH":BOX
=2~~:GOTO O~O

63 IF G=-04 THEN G=30:TEMP:$=IKITE":KIT
=3'~:GOTO o~o
65 If G=-05 THEN G=50:TEMP:$="BOOK":BOO
=5~':GOTO 0'0
66 IF G=-06 THEN G=60:TEMPS="TU":TU=6'
~:GOTO 0'0
68 IF G=·-07 THEN G=80: TEHP:$="TRUCK": TR
U=8~':GOTO '15
6~ IF G=-08 THEN G=~O:TEHP:$="FOOTBAll"
:FOOT=~'~:GOTO 1020
70 IF G=-Q~ THEN G=100:TEHP$="fACE":FA
C=10~':GOTO Q~O

80 GOTO 50
'0 IF lU=04 THEN G=OO
~5 GOSU8 ClUE+l+G:GOTO CUE
" RESTORE 100:GOTO 040
100 DATA 50,30,80,15,110,30,0,.110,30,5
0,30,50,70,0,50,70,110,70,110,30,0,110
,30,130,20,130,60,0
101 DATA 130~60,110170il10~70~0,105,5,
130,20,130,2u,0,80, 5, 05,~,lu5,5,0

102 DATA 75,16,75,5,65,10,0,65,10,65,2
1,65,21,0,60,24,60,10,71,4,0,71,4,75,4
,75,4,0,65,10,60,10,60,10,0
103 I>ATA 75,55,75,70,85,70,0,85,70,85,
55,75~55~0,70~50~58~50~58~40~0,58,40,7
0,40,(0,:::10,0,04,4'3,04,41,04,41,0
104 DATA 5,,45,6~,45,6,,45,0,'0,40,~0,
50,102,50,0,102,50,102,40,~0,40,0,~1,4
5,101,45,101,45,0,~6,41,~6,4,,~6,4,,-1

110 READ H,I,~,K,Ll

115 PLOT H,I:PlOT J,K:If Ll=-OI THEN G
OTO 0'30
116 GOTO 110
120 DATt'\ 61,4,5'3,3,0,57,2,68,2,0,66,1,
66,4,0,64,3,62,2,0,55,1,52,1,0,60,1,58
,0,0,64,0,83:,63,-1
1" RESTORE 200:GOTO 040
200 DATA 83,8,106,66,50,32,1,50,32,116
,32,60,66,1,60,66,83,8,83,8,-2
2" RESTORE 300:GOTO 040
300 DATA 100,20,80,10,60,20,0,60,20,80
,30,100,20,0,100,10,100,50,80,60,0
301 DATA 80,60,60,50,60,20,0,80,30,80,
60,80,60,-3
3~~ RESTORE 400:G010 040
400 DATA 60,10,40,30,60,62,0,60,62,80,
30,60,10,0,60,62,64,70,73,73:,0,73,73,7
7,65,85,68,O,85,68,~0,66,~5,70,0
401 DATA '35,70,103,65,103:,65,0,60,11,6
0,61,60,61,0,41,30,78,30,78,30,-4
4''3 G=040:G05U8 KOlOR:FOR W=50 TO 102:
X=(17:V=76:Z=61
502 PLOT H,X:ORAHTO V,Z:NEXT W:IEMP$="
CONE": COH=4'~: POKE OfF, ill!: GOIO Q~O
5" RESTORE 600:GOIO 040
600 DATA 102,70,62,70,62,22,0,62,22,10
2,22,102,70,0,102,70,108,64,108,'6,0,1
08,16,68,16,62,22,0
601 DATA 108,16,102,22,102,22,0,66,18,
106,18,106,66,0,64,20,104,20,104,68,0,
76,28,72,28,72,34,0
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602 D~T~ 74,32,72,32,72,32,0,80,34,8~,

28,84,28,O,84,28,84,34,80,34,0,88,28,~

2,34,~2,34,0,88,34,~2,28,~2,28,0
603 D~T~ 76,42,76,48,76,48,0,80,48,80,
42,84,48,0,84,48,84,42,84,42,0,68,56,6
4,56,68,62,0,68,62,64,62,64,62,0
604 D~T~ 72,62,72,56,76,56,0,76,56,76,
62,72,62,0,84,56,80,56,80,62,0,80,62,8
4 62 84,62,O,88,56,88,62,88 L 62,0
695 D~TA ~2,56,88,60,~2,62,u,100,56,~6
,56,100,62,0,100,62,~6,62,~6,62,-5

6'~ RESTORE 700:GOTO 040
700 DATA 112,70,50,70,50,30,0,50,30,11
2,30,112,70,0,112,70,120,62,120,22,0,1
20,22,58,22,50,30,0
791 DATA 120,22,112,30,112,30,0,58,36,
58,66,102,66,9,102,66,102,36,58,36,0,8
8,24,84,24,84,26,0,84,26,88,26,88,24,0
702 DATA 88,24,102,6,102,6,0,84,24,72,
6,72,6,0,108,38,106,38,106,36,0,106,36
,108,36,108,38,0
704 DATA 198,44,106,44,106,42,0,106,42
,108,42,108,44,0,108,50,106,50,106,48,
0,106,48,108,48,108,50,-6
7'~ GOSUB KOLOR:RESTORE 804
802 RE~D A,B,C,D
803 PLOT A,B:DRAWTO C,O:If 0=0 THEN GO
TO 850
804 DATA ~O,30,~0,38,'2,22,'2,44,'4,20

,'4,48,'6,18,~6,50,'8,14,'8,52,100,14,
100,54,102,12,102,56
805 DATA 104,10,104,57,106,',106,58,10
8,~,108,5~,110,8,110,5',112,7,112,60,1
14,7,114,60,116,6,116,61
806 DATA 118,7,118,60,120,7,120,60,122
,8,122,5~,124",124,5',126,',126,58,12

8,10,128,57,130,12,130,56
807 DATA 132,14,132,54,134,14,134,52,1
36,18,136,50,138,20,138,48,140,22,140,
44,142,30,142,38,30,62,32,66
808 DATA 32,66,'3,47,'1,45,30,62,0,0,0
,0
84~ If D}Q1 THEN GO TO 802
850 G=70:TEMP$="LOLLIPOP":lOl=7~~:POKE

752,01:GOrO 0'0
8~' RESTORE ~OO:GOTO 040
~OO D~TA 76,12,58,12,52,18,0,52,18,52,
58,76,58,0,76,58,76,32,76,12,0,76,32,5
2,32,52,32,0
~01 DATA 81,33,81,13,77,',0,77,',57,',
4,,17,O,4~,17,4~,33,21,33,0,21,33,17,3
6,17,3~,0,17,51,21,4,,21,43,0

'02 D~TA 21,43,17,3~,15,43,0,15,43,15,
47,17,51,0,17,51,17,5',23,65,0,23,65,3
1,65,31,55,0,31,55,36,52,44,52,0
'03 DATA 44,52,47,55,47,65,0,47,65,101
,65,101,55,0,101,55,106,52,114,52,0,11
4,52,117,55,117,65,0
'04 DATA 117,65,137,65,144,58,0,144,58
,144,36,141,33,0,141,33,81,33,81,33,0,
34,66,36,70,44,70,0
'05 DATA 44,70,46,66,46,66,0,104,66,10
6,70,114,70,0,114,70,116,66,116,66,-7
~15 X=55:V=X:X1=H:Vl=H
'16 PLOT 131,H:DRAWTO 147,V:PlOT 14,Xl
:DRAWTO 2',Vl:Xl=Xl+01:Vl=Vl+01:X=X+Ql
:V=V+Ql:If Vl=62 THEN GOTO '40
~1' GOTO n6
'40 X=38:V=X
'41 PLOT 23,X:DRAWTO 140,V:X=X+Ol:V=X:
If V=41 THEN PLOT 24,43:DRAWTO 140,43:
GOTO '50
'44 GO TO '41
'50 K=58:V=K:Kl=X:Vl=V
'51 PLOT 38,X:DRAWTO 42,V:PLOT 198,Hl:
DRAWTO 112,Vl:Hl=Xl+01:Vl=Xl:X=Xl:V=Vl
:IF Vl=62 THEN GOTO Q~O
~55 GO TO '51
~~~ RESTORE 1000:GOTO Q40
1900 DATA 20,40,24,46,30,54,0,30,54,40
,60,50,64,0,50,64,58,66,72,70,0,72,70,
88,70,102,66,0,102,66,110,64,120,60,0
1001 DATA 120,60,130,54,136,46,0,136,4
6,140,40,136,34,0,136,34,139,26,120,20
,9,129,20,110,16,102,14,0
1002 DATA 102,14,'4,12,80,10,0,80,10,7
2,10,58,14,0,58,14,50,16,40,29,0,49,29
,30,26,24,34,0,24,34,29,40,20,40,0

1003 DAT~ 40,60,50,61,50,61,0,40,60,50
,62,50,62,0,40,60,50,63,50,63,0,40,20,
50,1',50,1',0,40,20,50,18,50,18,0
1004 DATA 40,20,50,17,50,17,0,120,60,1
10,63,110,63

1
0,120,60,110,62,110,62,0,

120,60,110,6 ,110,61,0
1005 DAT~ 120,20,110,1~,110,l',0,120,2
0,110,18,110,18,0,120,20,110,17,110,17
,-8
1020 X=34:V=X
1022 PLOT 66,X:DRAWTO ~6,V:X=X+02:V=X:
IF V=44 THEN GOTO 1030
1028 GOTO 1022
1030 H=72:V=X
1032 PLOT X,032:0RAWTO V,44:X=X+03:Y=H
:If V}~2 THEN 1040
1038 GOTO 1032
1040 X=020:Y=H:Xl=X:Yl=V
1042 PLOT 040,H:DRAWTO 50,V:PLOT 110,X
1:0RAWTO 120,Vl:Hl=Hl+Ql:Yl=Hl:H=Xl:Y=
Yl:If Yl=62 THEN GOTO O~O

1048 GO TO 1042
103~ GOSUB 1107:RESTORE 1100:GOTO 50
1100 DATA 65,13,'7.13,105,25,1,105,25,
105,57,~7,65,1,~7,65,65,65,55,57,1,55,
57,55,25,65,13,1,67,27,73,27,73,33,1
1102 DATA 73,33,67,33,67,27,1,8~,27,~5

,27,'5.33,1,'5,33,8~,33,8~,27,1,65,4',
6~,57,73,5,,1,73,53,83,53,'3,55,1
1104 DATA ~3,55,~7,4,,8~,51,1,8',51,73
,51,65,43,1,8,,55,8~,55,73,55,1,65,43,
73,55,73,55,1,65,43,73,55,73,55,1
1105 DATA ~7,4',8',55,8~,55,1,7~,35,73
,43,83,43,1,83,43,83,45,77,45,1,77,45,
77,35,7,,35.1,73,2~,6,,2~,6~,33,1

1106 O~TA 8',2','3,2',33,33,-'
1107 GOSUB KOlOR:X=73:Y=X
1108 PLOT X,51:DRAWTO V,5':X=X+04:Y=X:
IF V=33 THEN RETURN
1110 GOTO 1108
1500 POKE KEV,0255:S0UNO 00,040 L 010,14
:FOR 0=01 TO 020:NEHT O:SOUND Ou,OO,OO
,00: '? : '? : '? " Til i 5 is a ... ";
1501 SPOT=1507:TRAP OTRAP:OPEN U01,04,
OO,"K:":GOSUB BRK
1505 FOR 0=01 TO 12:GET UOl,A:IF A=015
5 THEN 1510
1506 IF A{065 OR A}O'O THEN A=032
1507 If A=032 OR A=0126 THEN'? "1Ii":CLO
SE U01: G$='III: GOTO 2005
1508 1 CHR$(A);:G$ClfNCG$)+Ol)=CHR$CA)
:NEXT 0
150~ If D}12 THEN A=032:GOTO 1507
1510 If G$='''' THEN A=032: GOTO 1507
1511 If G$=TEHP$ THEN CLOSE UOl:G:$= .... :
GOSUB 1'50
1512 CLOSE U01:GOSUB 2000
1'50 GRAPHICS 02+16:POKE 712,144:POKE
710,28
1~51 GOSUB BRK:POSITION 04,03:1 U06;"t
hat\s LiIJm[W":R~=RA+al:Wtl=WA+al
1'52 POSITION 05, Q3 :? U06; RA;" r.I(llrrli....~IJl':;lii
";WA
1'53 POSITION 0~-lEN(NAHE$)/02,06:?U6
;NAHE:$;"IIJ"
1'54 SOUND OO,83,010,010:fOR 0=01 TO Q
20:HEXT D:SOUHO 00,60,010,010:FOR 0=01

TO Q20:NEHT D
1'55 SOUND QO,47,010,010:FOR 0=01 TO Q
20:HEHT O:SOUNO OO,040,010,QI0:FOR 0=0
1 TO Q40:HEHT 0
1'57 SOUND QO,47,010,010:fOR 0=01 TO 0
20:HEXT O:SOUHO 00,040,010,010:fOR 0=0
1 TO 040:HEHT O:SOUND 00 00 00 00
1'60 POSITION Q4,Q4:'? U06;T~:p6sITION
07,07:? U06;T$:FOR 0=01 TO 35:NEHT D:C
OUNT=COUNT+Ol:If COUNT=07 THEN 4060
1'62 XO=INTCRHOCO)*15):GOTO PICK
2000 POKE 710,00:1 "iii":?" Well,";
NAME:$;" ... Try again!":WA=WA+Ol
2001 SOUND OO,84,OI0,14:fOR 0=01 TO 01
5:NEXT D:SOUNO OO,101,OI0,14:FOR D=Ol
TO 015:NEHT D:SOUND 00,00,00,00
2003 FOR 0=01 TO 150:NEHT 0
2005 fOR 0=01 TO 032:NEHT D:G$="":HO=P
EEK(712):POKE 7iO,HO:? "I'\":GOTO O~O
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••:r·).:.

CHECKSUM DATA
(See page 23)

•

o D~TA 8~0,841r26~,~28,121,8~5,855,674

,815,647,244.785,377,17,670,~028

27 D~TA ~60,695,'08,26~.165,174,742,74
2,745,164,671,51,60,7~O,775,7'11

65 D~TA 776,3'0,5,,480.567,61~,998,630
,40,526,680,6~2,64,68'.662,7872

115 D~TA '73,695,694,418,35,422,363,32
8,426,51,355,41,845,434,591,6671
601 D~T~ 620,118,205,175.656,438,541,6
41,387,222,~6,,313r730.'5,404,6514

806 DATA 270,577,5'1,45~,217,446,331,8
2~,27,'12,651,885,375,227,736.7533

'40 D~T~ 7'4,'5',744,333,54,751,661,30
4,64,8'5,166,747,176,'84,8'8,85'0
1028 D~T~ 724i~'5LI11L727L2'5,890,730,
681,641,527,5 6,5L~.3~3,6(9,33,8471

1110 DATA 725,344,20~,215,30,~~4,325.~
0,254,761,3'2,236,356,7~4,70,,6434

1'54 D~TA 157,713,801,1'4,12',631,243,
378,31,620,256,854,854,846,861,7568
401' DATA 832,576,886,808,7~5,824,849,
425,805,740,626,210,726,820,588,10510
4076 D~TA 337,352,556,241,48,480,770,7
67,3,136,466.256,50~,71,,~37,6577

6010 DATA 686.~03,8'8,25,,11,,501,'27,
612,667,557,685,74',248,440,'96,'247
7050 DATA 880,838,402,73',427,161,'4,6
40,871,23~,338,743,583,526,61,7542

16000 D~T~ ~30,3'0.104,853,'82,44,2703

•

7080 ? "1OmII .':1I[II:e
r;IiJq":RETURN
70'0 ? "8jiiilitt];[·:tfW Bii')!I.. aillll)B·,"_
.il1Itlt_" : RETURN

7100 ? "Rill!I)B IU;IiIOJI
~II:RETURN
IDf01f? :RETURH
13000 POKE 16,64:POKE 53774,64:POKE 70
2,64:POKE 6~4,QO:RETURH
13500 A=032:GOTO SPOT
14000 GRAPHICS 06:GOSUB BRK:COlOR 01:P
OKE OFF,Ol:POKf 710,(XO*16)+04:POKE 71
2,PEEK(710) :RETURH
15000 01=1:00=01-01:02=01+01:03=02+01:
04=03+01:05=04+01:06=05+01:07=05+02:08
=07+01:0~=08+01:010=0~+01:Q15=QI0+Q5

15005 020=010+QI0:02~=020+0~:032=020+0

10+02:040=020+Q20:04~=040+Q9:Q52=040+0

10+02
15010 065=65:0~0='0:QI26=126:0155=155:
0255=255:CUE=1500:CLUE=5COO:PICK=4000:
BRK=13000:0FF=752:KEV=764:KOLOR=14000
15020 OTRAP=13500:PN=010:DIM HAME$CI2)
,REW~RDSCI5),TEMP$COl0),G$C15),T$(12),
POOL (PN) : T$=" ..
15030 RETURN
16000 GR~PHICS OO:GOSUB BRK:POKE 710,~

8
16010 ? II ThiS pr-ogr-aM Will ShOW you
SOMe pictur-es and pictur-e wor-ds. T
her-e ar-e tour- difficuI~ levels."
16020 ? :? :? .....i'I;«.. This level s
iMpl~ asks you to type the given pictu
r-e wor-d."
16030 ? :? :? II This level 9
ives you SOMe words to choose fr-OM to

find the R.i.£.!.ID'e wor-d,"
16040 ? :? :? "11!EOj__ This level 9
ives you SOMe very siMilar wor-ds to c
hoose fr-OM."
16050 ? :? :? .. This level a
SkS ~ou to spell the pictur-e word
without any clues,":RETURN

&11";. 15]

~ ~

a:o•• I
.,IIJ:!_ II!!

a'!'IIl- •
IIFCDI IIH3

.II(IJIII.:lII:JI m

&11-1;.

.,·).a

REHARDS="lUiiiI;I~i(lIm

REWARDS="
REWARD$=" lit
REHARD$=" .,

UMI
.;111:111:. .a.JI501il1

4000 FOR J=OO TO PN:POOLCJ)=J:NEXT J:F
OR J=PN TO 00 STEP -1:K=INTCRNDCOO)*CJ
+Ql»:PICTURE=POOLCJ):POOLCJ)=POOLCK)
4010 POOLCK)=PICTURE:HEKT J:PICTURE=(P
ICTURE*100) +99
4015 IF PICTURE=HOU THEN GOTO PICK
4016 IF PICTURE=STA THEN GO TO PICK
4017 IF PICTURE=BOK THEN GOTO PICK
4018 IF PICTURE=KIT THEN GOTO PICK
401~ IF PICTURE=BOO THEN GOTO PICK
4020 IF PICTURE=TV THEN GOTO PICK
4021 IF PICTURE=TRU THEN GO TO PICK
4022 IF PICTURE=FOOT THEN GOlO PICK
4023 IF PICTURE=FAC THEN GOTO PICK
4024 IF PICTURE=CON THEN GOTO PICK
4025 IF PICTURE=LOL THEN GOTO PICK
4030 GOTO PICTURE
4060 IF HA=07 THEN."4062 IF HA=Qa THEN
4064 IF HA=09 THEN
4066 IF WA}09 THEN
[ffiJIJI"
4070 GRAPHICS O:POKE 710,212
4071 ? '? '? .? 'REWARDS"? .? .? 'NAM
ES;", -y~U anSWer-ed ";RA;;,,'out-Of"";WA:
? "questions cor-r-ectly!"
4074 GOSUB BRK:POKE 752,01:POSITION 05
,010:? ".IIE:»- "; LV: POKE OFF, 01: POK
E KEV,0255:SPOT=4079
4076 ? :? :? "Would you like to tr-y ag
a i n? .,.,,4:.8";: OPEN U01, 04,00, "K:": GOS
UB BRK
4077 GET UOl,A:IF A=8~ THEN CLOSE UOl:
RUN
4079 POKE OFF,OO:POKE 16,1~2:POKE 5377
4,247:GRAPHICS O:CLR :POP :END
5000 ? ," ' '':RETURN
5010 ? ," .' ": RETURN
5020 ? ," •: RETURN
5030 ? ," ":RETURN
5040 ? ," ":RETURN
5050 ? ," ":RETURN
5060 ? ," ":RETURN
5070 ? ," • I' ":RETURN
5080 ? ," ":RETURN
50~0 ? ," ":RETURN
5100 ? ," ":RETURN
6000 ?" I ~
[ffiJII":RETURN
6010 ?" .ii~IF:';Jrn'[~IIf"l:e- ID~
~":RETURN
602 () ? II ii.~lij,'r::!;Jn.r:;.-
iImII":RETURN
6030 ? ".i118;jmar:1I !r::l.­
!ltI":RETURN
6040 ? II -.""'I!"'IJ"":I""ilI­
~II:RETURN
6050 ? II •.-:1i l"'II"'I)m:e­
~":RETURN
6060 ?" _-':"lmlJr:::Iiiilm:.­
~II:RETURN
6070 ?" •..."t2r:::1f6;r:I;jm:.-
!EImII":RETURN
6080 ?" .iii':I.r.;:1ml[r.:lllm:••
r:Jg":RETURH
60'0 ?" ~
r:lJllI :RETU.R8N~~
6100 ? II affi1iliII
r:Jg":RETURN
7000 ? "_aI J:101il1
.mEJI":RETURN
7010 ? II &l«IJ:8
il:EIB":RETURN
7 020 ? "IU!EII ID!DII
r!MH":RETURN
7030 ? II B-m:t8ti~i"".r:::If4"":.-
ttiD":RETURN
7040 ? II ••B:gII
~":RETURM
~? ".«IN:.
GI.!IiillI":RETURN
7060 ? II _"i.
~":RETURN
7070 ? "8"'111'8 8'ul..a
r:IIDJII":RETURf(



,~ ASTRA
~~ SYSTEMS 5230 Clark Avenue, Suite 19

Lakewood, California 90712

Phone

(213) 804-1475

CIRCLE #104 ON READER SERVICE CARD.



PAGE 57

~LTE~OOS

tually lead to your modified DOS being in the hands
of so~91\~~dse.Think of the problems they will
expetiieJi'tt f'Wi1)en their AUTORUN.SYS files wort't
work.X~}.fg·'I~asebelieve me, there will come a time
when y"'i':"<,. ,If.d}get and try to boot up a.disk with an
AUTORVNt$Y$. He, and when 't aoesn't work,
you do a r~1t~f6ea .scratching.

My reco~~~~2i~tion i to change your autorun
identifier to P:' ~SYS is method still allows you to
use seven characters with which to define your
autorun fi es with meaningful names. For instance,
isn't RENUMBER.SYS or ASCRNDMP.SYS
re Hy an improvement? This way, if a friend winds
up with your modified version of DOS, it won't
matter, and an autorun file named AUTORUN.SYS
(yecch!) will still be recognized by DOS, just as usual.

So, consider these two possibilities - along with
your own ideas. Maybe you'll come up with some­
thing better and share it with the rest ofus. Just insert
your preference into Line 160 where I have
"A*.SYS". D

18 REM ALTERDOS .
28 REM .. by Gordon L Banks .
38 REM .
48 GRAPHICS 8:DIM A$(48):POKE 752,1
58 READ A$:IF A$="*" THEN 168
68 ? A$:GOTO 50
78 DATA

88 DATA'ThiS prograM will al~er your D
OS ~o
~8 DATA allow MOre descriP~ive naMeS f
or your
188 DATA AUTORUN.SYS files. You Will h
ereaf~er.be able ~o use naMeS ~ha~ inc
lude ~he
118 DATA le~~ers of your choice in lie
u of ~he.·x·s shown in ~his exaMPle.

ANALOG COMPUTINGISSUE 20

16K Disk

PROBLEM: Suppose that you, as many of us do,
have several AUTG:>RUN.SYS files that are twelve
sectors long. Since tHe filename and the length are
identical, how to you re ember what each one does?
Usually you have to boo that disk to find out. This
is too time consuming.

SOLUTION: Modify yom DOS to reco@ize Hle­
names other than just AUTOR N.SYS as He a torun
file.

HOW: When DOS is booted an leade' into RAM,
memory locations 5903 through 5914 contain the
name recognized by DOS as the au orun file. All we
have to do is POKE in our own prefe ence, and then
SAVE the modified version of DOS aek onto the
disk., The following program, AlterDOS, does just
that. But what new name do we use? One idea wit
merit is to alter DOS to recognize any eight.e raeter
filename with the .ARS extender. With the asterisk
(*) wildcard replacing the eight-character filename,
you can use those eight characters to give your
autorun files meaningful names, such as RENUM­
BER, or SCRNDUMP, or whatever you like. Any
name would work, as long as it has the .ARS (Auto­
RunSys) extender. Then you could also keep addi­
tional autorun files on the same disk, but in an
inactive status, by changing the extender to something
like .ARF (AutoRunFile). Your DOS-copying func­
tions would also copy these more readily than files
with the .SYS extender.

However (and you just knew there would be a
"however;' didn't you?), there is a serious drawback
to this plan. Files still named AUTORUN.SYS
won't work until renamed. This means renaming all
current and future AUTORUN.SYS files before you
use them. Swapping disks with friends will even-
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128 D~T~ • D:~xxxxxxx.SYS •• CNo
te that a file naMed ~UTORUN.SYS. will
still function as norMal.).
1~8 D~T~ Mow naMeS such as ~RENUMBR.SY
S or.~SCRNDMP.SYS (for RENUMBER or SCR
EEN-.DUMP) May be used.
148 D~T~ .~ust reMeMber to start the n
aMe with.an A and end with .SYS .•
158 D~TA If you are ready press RETURN
".I ,*
168 INPUT ~$:RESTORE .188:~$="A*.SYS"
178 IF lEN(~$)}.12 THEN? :? II~ NO MORE
TH~N 12 CH~R~CTERS AllONED. II :GOTO 2~8

188 FOR I=1 TO LEN(~$):POKE 5~82+I.~SC
(A$CI.I»:NEHT I
1~8 FOR I=5~8~+lEN(~$) TO 5~14:POKE I.
155:NEKT I
288 ? :? " Now writing new DOS.SYS fil
e. 1I

2.18 REM HIO ~6.IU.8.8.IID:filenaMe.ext ..
unlocks file if locked.

228 HIO ~6.IU.8.8.IID:DOS.SYSII:ClOSE IU
:OPEN U.1.8.8."D:DOS.SYS":GA~PHICS 8:?
"I'M DONE,":? "AND YOU'RE";
2~8 POKE 752.8:END

•
CHECKSUM DATA

(See page 23)

DISK WIZARD ]I
tC) 1984

THE MOST COMPLETE UTILITY PACKAGE
FOR ATARI* COMPUTERS AT ANY PRICE
100 % MACHINE LANGUAGE· SINGLE LOAD' MENU DRIVEN

THIS USER FRIENDLY PACKAGE INCLUDES THE FOLLOWING POWERFUL
PROGRAMS FOR THE ATAR'* 400/BOO!Xl SERIES COMPUTERS 140K REQUIRED)

DISK BACK-UP - SINGLE/DDUBLE DENSITY' SUPPDRTS 1 DR 2 DRIVES
.. ALLOWS BACKUP OF DISKS PROTECTED BY BAD SECTORING. FAST
COpy OPTION" SECTOR STATUS SUMMARY" OPTIONAL PRINTOUT OF
SECTOR STATUS. DISK MAPPING

DISK EDIT - SINGLE/DOUBLE DENSITY. DISPLAY/MODIFY/PAINT ANY
SECTOR" SECTOR DISPLAYED IN HEX ASCII/ATASCII • WORKS WITH
ANY FORMAT. SCAN SECTORS FOR A SERIES OF BYTES OR A STRING
• DISPLAY/PRINT DIRECTORY. TRACE/REPAIR FILE LINKS. RECOVER
AND AUTOMATICALLY VERIFY DELETED FILES. FORMAT DISKS WITH
AUTOMATIC LOCK OUT OF BAD SECTORS. DECIMAL/HEX NUMBER
CONVERSION

DISASSEMBLER - SINGLE/DDUBLE DENSITY' DISASSEMBLE FROM
DISK BY SECTOR NUMBERS. DISASSEMBLE COMPOUND BINARY FILES
BY FILE NAME. OUTPUT TO SCREEN OR PRINTER. SELECTABLE
MNEMONIC DISASSEMBLY WITH OVER 400 STANDARD ATARI MEMORY
LOCATION NAMES

DISK SPEED - VERIFIES/ALLOWS ADJUSTMENT DF DISK SPEED' BAD
SECTORING (8100NLY)

INCLUDES COMPREHENSIVE MANUAL WITH MANY USAGE EXAMPLES

-ATARI is a registered Trademark of Atar;, Inc.

~'~~N:': 1a~~{;J/
INCLuoeo 100 QUARTZ WAY

SYRACUSE. N. Y. 13219

18 DAT~ 225.~~5.768.444.~8~.~58.8~.1.64
2.278.555.878.4~2.65~.2~4.678.8~26
.168 D~TA 828.688.58~.8~S.~46.64~,778.6
5.1.5~44

•

ORDERING INFORMATION

For fast delivery, send certified
check or money order .
MASTERCARD & VISA accepted.
tN.Y. Residents add 7% sales U1xf
Phone orders accepted on C.O,D.
and charges.

Manual Only
$10.95

ORDERS TOLL FREE
1·800·732·0320
InfD. and N.Y. Residents
1·31 5·488·0485

CIRCLE #128 ON READER SERVICE CARD.

Put a Monkey Wrench
into your AlARI 800 or XL
Cut your programming time from hours to seconds, and have
33 direct mode commands and functions. All at your finger tips
and all made easy by the MONKEY WRENCH II.
The MONKEY WRENCH II plugs easily into the cartridge slot ot
your AlARI and works with the AlARI BASIC.
Order your MONKEY WRENCH II today and enjoy the conveniences
of these 33 features:
• Line numbering • Special line formats and
• Renumbering basic line page numbering

numbers • Disk directory display
• Deletion of line numbers • Margins change
• Variable and current • Home key functions

value display • Cursor exchange
• Up and down scrolling of • Upper case lock

basic programs • Hex conversion
• Location of every string • Decimal conversion

occurrence • Machine language
• String exchange monitor
• Move lines • DOS functions
• Copy lines • Function keys

The MONKEY WRENCH II also contains a machine
language monitor with 16 commands that can be used
to interact with the powerful fea.tures of the 6502 microprocessor.

CIRCLE #129 ON READER SERVICE CARD.
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"2.f' 16K Cassette or DiSlv Q01a~~Q'Sa~1.\1.~ Ai'{1'/.AQ~E\'SBS~~1q1.JOP1~Y.\'i6q~~aCa1.~~qi'{\}\}b1.\Jf
Ai ,.. .... '? D~ J\}i'{"" ~~\J £ 1 11.' T ~'5\-\n""

o ..,; ~"r'10 ';:)'"1.0ZJ'<.-. P\}Psc~~'S"{ap~"4~JQRO~~'l.qf~t'\DJ~
aU r '7 '5 :'{Q \(Ji'{. ofl'\S'S

4 If yo 're like me, you love to ;'rite programs but subrJutine to check the entire BASIC program for
b1. hate to even think about.the mental if d physical' an error and find out how many variables have been
q worK' volyeGl in 'eeej:mg%-ac ~f me umbers as defined. Both of these functions work very fast, so

p y0l:1 program: After~all ~t?geniuses need to think there is hardly any wait while you are entering your
)'f.;. ~bout program10gic and not the next line increment! program. The program that you are typing in can

(;} This utility will do four things. First, it will put line be separated from the auto-numbering utility
ICG numbers on the screen. Second, it will check the line by LISTing it to the disk or cassette with the

that you typed in for an error and BEEP you by line numbers 0-31999. Here is an example: LIST
ringing the bell. This is also known as printing "D:YOURPROG.EXT",O,31999. This will only
CHR$(253) or hitting CTRL-2. Third, it displays, LIST your program to the disk. For a cassette..based
near the top of the screen, how many variables you system, use LIST "C:",O,31999. Lines 32045 and
have left and, also, how much memory you have left. 32055 contain the REM equivalent of these state-
Fourth, it disables the BREAK key and the clear ments. I suggest you type in whichever one applies,
screen keys. There is also full..screen editing of the and then you can delete the line number and the
lines that are on the screen. You can change the REM. For disk users, fill in the name that you want
starting line number, or the increment, by pressing to call your program on Line 32045. Press
CTRL-3 and typing GOTO AUTO. After hitting RETURN, and it will be properly LISTed to disk.
CTRL..3, you can LIST your program, edit it or add Cassette users can use Line 32055. By using the LIST
statements. The utility will go back to the next line command, you will have to use the ENTER com-
that it was working on, before CTRL-3 was pressed, mand to get your program back into the computer. I
by typing GOTO NEXT. suggest you use the SAVE command to save this

Although most of it is in BASIC, it uses the utility and the LIST command to save your program.
"forced read mode" to read the entire screen every This way you can always merge the two by loading
time RETURN is pressed. This is what allows for full the utility first and then using ENTER to load your
screen editing. There is a short machine language program.
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(continued on page 62)

For All ATARI Brand Computers••
@1984 INTERACTIVE SOFTWARE. ALL RIGHTS RESERVED.

NOT AFFILIATED WITH ATARI, INC.

INTERACTIVE SOFTWARE
P.O. BOX 991

BALA-CYNWYD, PA 19004
(215) 725-9756

A NEW WAY TO PLAY!
IT'S

on
Interactive__Software
48K Disk or Cassette $24.95

AVAILABLE NOW. FOR ORDERING INFORMATION
OR A FREE COPY OF THE PROGRAM
DOCUMENTATION, CALL OR WRITE:

QUESTIONNAIRE

number and increments of the lines that you want
deleted. Then just hit RETURN when the line
numbers appear. I also use it to type in programs
from magazines and books. Sometimes the line
numbers are not in even numerical increments (like
in this program). When this is the case, you have to
use the GOTO AUTO to keep changing the starting
line number and the increments. For myself, it's
most useful for program development from scratch.

You may wonder why the utility only LISTs two of
the previous program lines. In studying the listing,
you will see that Line 32113 can be modified to LIST
three or even four previous lines. For instance, after
the TRAP statement, a LISTLINE-INC*3 will LIST
the last three lines. The reason for the two lines is due
to the Atari being in thue "forced read mode. "Even
though the CONT is at Line 19, if there are three full
lines on the screen (a logical line can be four physical
lines), and the fourth line contains an error, the error
message could cover up the CONT, and the com­
puter never regains consciousness until SYSTEM
RESET is pressed. In the "forced read mode," if a
line is encountered with an error, the line is immedi­
ately displayed again with the ERROR- message.

The machine language subroutine is placed in a
string (ML$) to allow access to page 6. The BREAK
key is disabled, because it was put too close to the
RETURN and editing keys on the 800. Instead you
use CTRL-3 to interrupt the auto-numbering
process. This will also restore the BREAK key for
normal editing.

Type in the program and use one of ANA~

LOG's error-checking programs, C:CHECK or
D:CHECK. I just can't say enough about this idea
for typing in programs from printed media. Until
they came along, I always thought that the magazine
was printing the wrong code. No way. I learned what
a really lousy typist I was. At any rate, after the
CHECKSUM DATA checks out, type RUN. The
screen will go blank for a few seconds, while the
utility loads the machine language subroutine into
the string. The first thing that prints is "STARTING
LINE NUMBER ?" Answer with the line number
you want to begin auto line numbering with. If you
don't answer with a number, the utility will repeat
the question. The second thing you are asked is
"INCREMENTS DESIRED?" Answer with the num­
ber of lines that are to be between each line number.
A good number is 10. This way you can insert 9 lines
between each line that you type in, if you find out
later that something new should be added.

Next, the first line will appear, and the utility will
wait for you to enter a statement. All of the keys are
accepted, with the exception of CTRL-CLEAR and
SHIFT-CLEAR. These keys are useless during screen
editing. If the ESC key is pressed prior to CTRL­
CLEAR or SHIFT-CLEAR, it will accept the key(s).
When RETURN is pressed, the screen blanks for a
second. If there was no error in the line, it will click
the console speaker to alert you that it is ready to
accept the next line. This is so you.don't have to look
away from whatever you are typing in. At the top of
the screen will be the utility commands. They are: 1.
CTRL-3 - Use instead of BREAK key; 2. G.NEXT
- GOTO next line number of a predefined incre­
ment; and 3. G.AUTO - Set up new line numbers
and increments.

Under this is displayed how many variables are
left and how much memory is left. The memory is
displayed as "BYTES LEFT=". The last two lines are
displayed, along with the next line. If there was an
error in the line you typed in, the console bell
(CTRL-2) will ring, and the only thing on the screen
will be the error line and statement following it. The
cursor is positioned at the beginning of the line
number. Be sure to remove the ERROR- and also
the cursor that shows where the error is, to avoid
getting another error. When it is corrected, press
RETURN, and the utility will go to the next line
number.

You may also use the utility to delete lines of code.
Type GOTO AUTO and give the starting line



"Like most Atarians, I am captivated b)'
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 10
be presented with Ihe standard graphic '0'
white characters on a blue screen.

"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 shorl order."

In a Report from Antic.

"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."

Of course the usefulness and effectiveness of
a program is of primar~' importance. How­
ever, enhancing the dullest of applications
programs with some of Alari's charms, is a
great asset. A Financial Wizard, a personal
finance program b)" 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."

Signature _

10944 North May, Oklahoma City, OK 73120

o CHECK ENCLOSED 0 VISA 0 MASTERCHARGE

NAME (Print) _

Address

City

State Zip _

Card # Exp. _

Exclusivelythru j , (405)751-7925
COMPUTER CENTERS or DKe I ..

~--------------------------------------_.

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 to 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. .. "

OK residents ad 4% Tax.

COMPUTE!
The leading Moga:rineor~.fduc:ofiona~And Reaeotionol Computing

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 S1J\RT. You can see records
very quickly this way."

"This is an excellent finance system­
enterlaining, accurate, and fun to use."

Dealer inquiries invited.

*trademark of Atari Inc.

The system is designed for Atari computers having a minimum of 32K
and operating from a disk drive. The cost is only $ 59.9 5 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 #.

• 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

Computari's
A Financial Wizard 1.5
The logical choice.

If you are serious about personal finance •..-.

-----------------------------------------
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This is what can cover up the CaNT, which is used
to exit the mode. Without the CaNT, the mode
can't be exited, so we get a blank screen. While we're
on the subject, there is also one other thing that can
cause no exit. If you want to ring the bell and clear
the screen, the code is: [Linenum] PRINT "[ESC
CTRL -2 ESC CTRL -CLEAR]". If you leave out
the leading quotation mark, an error line is generated.
The screen is cleared and ZAPl No CaNT. This one
should be a rarity, but it did happen to me. When I
first wrote the utility, Line 32081 wasn't in it. This
is the ESC checking line. I added it later to insure
that all of the keycodes could be accepted, to make
the C:CHECK and D:CHECK kind of programs
produce the correct data. Without this line, only
ESC CTRL[SHIFT] -CLEAR is masked out. At any
rate, feel free to experiment.

The utility consumes 27 of the 128 variables that
you can possibly have. I did it this way to conserve
RAM. If you need more than 101 variables, you can
substitute the variables on Line 32061 to numbers
and change them in the program.

If you type RUN after you have keyed in some or
all of your program, you will need to type GOTO
32000 to restore the auto line numbering utility. D

Program description.
Lines 32060-32061 - Initialize variables

and set screen color to blue when ANTIC is
turned off. (Whatever color is in 712 when you
do a POKE 559,0 is the color the whole screen
turns.) Use READ statement to assign variables
to statement commands. (NEXT, ON, CLR and
GETKEY would not normally be allowed.) Use
READ statement to assign numbers to variables
that are frequently used. Assigning the value of
1 to Cl and using it instead of a 1 saves memory
(but uses a variable) every time it is used instead
of the number 1.

Lines 32064-32067 - Load machine lan­
guage subroutine that checks BASIC program
for an error and the number of variables used.

Lines 32068-32075 - Open keyboard for
input, disable BREAK key, clear screen, make
speaker click, and get starting line number and
increments. Print first line number.

Lines 32080-32085 - GETKEY routine.
Reads keyboard and prints to screen until a
RETURN is encountered. Masks out CTRlr
CLEAR, SHIFT-CLEAR. Checks for ESC key.

(Continued on page 64.)

INFORMATION
305-869-6630

ORDERS ONLY
1-800-227-3800

Ext. 7024

QUALITY PERIPHERALS for the
400, 800 and new XL's begins

with the 1850 from Convologic.
The 1850 provides a versatile interface for a Centronics compati­
ble printer with a 1.5K byte and RS232 device/modem. Works with
Hayes Smart modems and most other popular modem programs.
A sophisticated and workable interface module at a lower price-

$189.
The BYTEWRITER is a multi-use EPROM burner that interfaces to
your computer through joystick ports 1 and 2 or 3 and 4 (software
selectable). The BYTEWRITER reads, writes and verifies
EPROMS: 2516, 2716, 2532, 2732, 2564, 2764, 68764, 27128.

New versions of software No personality modules. Will read operating
for BYTEWRITER and EXAMINER .. system ROMS.
now available. • ·"'-~'t._ .•_. Operational software will support, inspect and
BYTEWRITER Ver. 1.3 $20.00 I •... ,I change, constant store, cassette and disk I/O.
EXAMINER Ver. 1.2 $20.00 "'- Source Code available for $35.00.

Cartridge boards dual socketed ~" ~. BYTEWRITER - $189.
for 2764's, to make 8K and 16K (~~ The BYTEREADER option interfaces cartridges
Cartridges $ 7.50 ~ to BYTEWRITER.
Shells for cart. $ 5.00
2764 EPROM . . . . . . . . . .. $15.00 BYTEREADER - $30.

Each accessory is fully assembled with a 90 Day Limited Warranty. Mail Cashier's Check or Money Order for 4 to 6
weeks delivery. Shipping and handling $4.00 domestic, $6.00 foreign, C.O.D. orders $3.00 extra. Add 4% for card charge.
$30.00 minimum order to:

LCJNUCJL[J[;JL,lNI:.
Send for FREE Brochure - Dealer Inquiries Encouraged.

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

CIRCLE #132 ON READER SERVICE CARD.



For those who own a disk drive already:
•Ape Face Printer Interface
•ATARIWRITER
•Printer Driver From APX
• Mannesmann Tally Spirit-80 Printer

$499.00 (save over $60.00)

Special Savings
• Entire Line Of Electronic

Arts Software Including:
Music Construction Set
Seven Cities of Gold
One On One (Doctor J and
Larry Bird)
Word Flyer

• Sublogic Flight Simulator

Begin word processing with your ATARI easily and inexpensively with
one of these specially tailored packages. You'll increase your personal
productivity and also save money!

For ATARI owners without a disk drive:
• Track AT-D2 wlPrinter Interface
• Interface Cable
• ATARIWRITER
• Printer Driver From APX
• Mannesmann Tally Spirit-80 Printer

$799.00 (save over $100.00)

New England's~1ATARI Source

RAM COMPUTER CENTER
427 Great Road, Acton, MA 01720 (617) 263-0418

CIRCLE #133 ON READER SERVICE CARD.
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Lines 32100~32111- Turn ANTIC off for
speed. Set up screen for "forced read mode,"
and read. Stop "forced read" and exit to
machine language subroutine, to check BASIC
for error and variables. If no error occurred,
increment line by the value in the variable INC.

Lines 32112~32114 - Clear screen. Print
utility commands. Print number of variables
and memory left. LIST last two lines and the
next line number. Turn ANTIC back on and
make the console speaker click. Return control
to user for input of statements.

Line 32115 - This is where the utility goes
when you type GOTO NEXT. This insures that
the keyboard is closed and reopened to avoid a
129 or 133 error. Turn ANTIC off and branch
back to LIST the last two lines and line number.

Line 32116 - Keyboard and BREAK dis~

able subroutine.
Line 32120 - If we can't find a previous

line number to LIST, we just display the current
line number. Make sure ANTIC is on, and
return to user for input.

Lines 32520~32525- If there was an error
found in the machine language subroutine, we
perform this routine. Find out the address of
the line number where the error is. Get the line
number. Place it in the variable ERRLINE.
Alert user by ringing bell. Clear screen. LIST
the line with the error. Turn ANTIC on.
Position cursor over line number. Return to
user for input.

Line 32600 - DATA for the variables at
Line 32061.

Lines 32700~32704- DATA for the ma­
chine language subroutine.

Line 32710 - This is where the utility goes
when CTRL-3 is pressed. Restore BREAK key
and END.

32068 GOSUB 32116:1 CHRSCCLR):POKE SPE
AKER.CO
32070 POKE ANTIC.ON:IRAP 32070:1 "STAR
TING LINE IICUMBER"i:INPUT LINE
32075 TRAP 32075:1 "INCREMENTS DESIRED

"i : INPUT INC: 1 CHRS (CUn :? :? : '? LIN
E;II II;
32080 TRAP 32710:GET UC1.KEY:If KEV=15
5 THEN 32100
32081 IF KEV=27 THEN? CHRSCKEV)i:GET
UCl.KEY:GOTO 32085
32082 IF KEY=CLR THEN GOIO GETKEY
32085 '? CHR$CKEY)i:GOTO GETKEY
32100 POKE ANTIC.CO:POSITION C2.1':? "
CONP': POSITION C2. CO: POKE C842. cn:: STO
P
32110 POKE C842.CI2:X=U5R(ADRCMLS»:IF

PEEK(207)=C2 THEN 32520
32111 LINE=LINE+IHC:? CHRSCCLR)
32112 POSI TI0N C2 • CO:? " [r..llnJ'""':J"f;j".C'11
[!II:!!':.. [*,'O,]":? "Variables left-";

128-PEEK(205)i" Bytes left="iFRECCO)
32113 ? :TRAP 32120:LIST LINE-INC*C2:L
1ST LINE-'INC:? :? LINE;" "i
32114 POKE ANTIC.ON:POKE SPEAKfR.CO:GO
TO GETKEY
32115 GOSUB 32116:? CHRSCCLR):GOTO 321
12
32116 CLOSE UC1:0PEH UC1.C4.CO."K":POK
E ANTIC.CO:POKE C53774.112:POKE C16.64
:RETURN
32120 ? LINE;" ";:POKE t1iNTIC.ON:GOTO G
ETKEY
32520 ERRADR=PEEK(C203)+PEfKCC203+Cl)X
C256:ERRLINE=PEEKCERRADR)+PEEKCERRAOR+
CuxC256

HAPPY USERS

AGREE ON

DECISIONS ...
. . . DECISIONS ™

Basic listing.

* AUTO LINE NUMBERING ** BY SAM HILEY SR. *
* ANALOG COMPUTING *
xxxxxxxxxxxxxxxxxxxxxxxxxxx

27 VARIABLES
1760 BYTES (REMS DELETED)
TO SEPARATE AUTO UTILITY
L."Dl:PROGNAME.EXl".0.31'"
L."C:".0.31'"

Dept. 2
P.O. Box 605
Stanton, CA

90680

\\\}\ LATERAL"
~\\\SOFTWARE

"Very interesting"

"A valuable program"

"Over-all rating - * * * * i:i"

CIRCLE #134 ON READER SERVICE CARD.

AT YOUR DEALER. OR DIRECTLY FROM:

GET THE MOST USEFUL
DECISION -AID TOOL AVAILABLE!

$ 37.50 for 48K ATARI disk or cassette
Includes ship. 10 U. S. & Canada. Add $ 2.25 lax in Calif.

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM TO GET PROGRAM BACK
REM E. "1>1 : PROGNAME. EXT"
REM E."C:"
RESTORE 32600:TRAP 32068:POKE 71

32000
32001
32002
32003
32004
32005
32020
32025
32030
32040
32055
32056
32057
32058
3205'
32660
2 148
32061 READ NEXT.ON.GETKEY.ANTIC.AUTO.S
PEAKER,CLR.CO.Cl.C2.C4.C53774.C256.CI6
.C842.C203.CI2.CI3
32064 DIM MLS('O):A=Cl:POKf ANTIC.CO
32067 READ N:MLS(A.A)=CHRS(N):A=A+Cl:G
OTO 32067



•

CHECKSUM DATA
(See page 23)

32000 DATA 817,853,381,628,82~,564,188
,613,65,88~,~00,577,885,821,234,~244
32060 DATA 48~,~05,547,686,813,1~,,265
,153,32,582,86,'42,5'3,267,511,7070
32113 DATA 83,424,117,52',817,770,866,
226,606,578,'31,723,40',41',74'8

•

Afar; owners,
are you backedup?
At last, an inexpensive and easy way to make back·up copies
of your boot tape software. Even simple tape sfretching from
normal use can suddenly make a program no longer load.
BOOT TAPE BACK·UP is a utility program that will generate a
copy of your autoboot machine language programs to
provide you with an identical copy to store away for safe
keeping.
Professionals make a back·up copy of everything. At minimal
cost, you can now protect your large investment in software
the same way. BOOT TAPE BACK·UP is simple to use and will
pay for itself many times over. Don't put your precious
programs at risk I

.BOOT TAPE BACK-UP Only $15.95 ,
(makes lape·la-lape back-ups 01 all Single stage and most mulll·stage programs)

• •• Also available: BOOT TAPE BACK·UP PLUS···
For disc owners (or future disc owners)..Same as above, but
will ALSO transfer many of your cassetle programs to disc as
well. An even greater bargain!

BOOT TAPE BACK-UP PLUS Only $19.95
las above. plus translers all lingle Itao. lape programs to autobool disc)

To order;
Send CHECK or MONEY ORDER (include $1.50 shipping) to:

msbSOFTWARE
P.O. Box 450 New York, NY 10024

Requires: min. 32K·· 410/1010 recorder·· disc drive (optional)
Note: Intended for personal archival use only!
Dealer inquiries invited. Atari TM of Alari. Inc.

CIRCLE #135 ON READER SERVICE CARD

Assembly language listing.

1110111 INC POINTER"l I check .omelillie I CODE IN DATA STATEMENTS
11102'" BNE NEXT I morQ.1I11O'! I AT LINES 327110-327"'4
01030 I"12l1l I lIlb4l1l , WE FOUND AN ERRORCfl3l1l I SEARCH THE BABIC PROBRAI1
0b:l'" IlIll4l1l I FOR ERRORB AND VARIABLES "'bb'" RETURN2 LOA 412' ,Tell BASIC ....lIll:llll I lIlb7P,J STA ERRFLB I ~OOf"d. (POKEIII loll , BET UP EQUATEB
01080 RTS I "'7,2)-- exitlIl17l1l I

va1u table lIlb9'" IIIISlIl VARTAS-134 ,Va,..
lIl7l1llll I NO ERRORlIll9l1l NUHVAR&2"'~ 'For BABIC
071l1l III 2l1l III STMTAS-136 IBABIC'. start
lIl72l1l RETURN LOA 411 J Tell BASIC no112111 NEXLINE-2"'9 :~~~r~~;IC lIl73'" STA ERRFLB I boo-boo· ••112211 ERRFLG-207
lIl74'" IlIl2311 POINTER-2l1l3 'BAS zero P·O" lIl7:llll I HOIol MANY VARIABLES?1124l1l ERROR-:l:l ,BOO-BOO
lIl7blll ,lIl2:l0 I

STATEMENTS 077'" LOA VARTAB 'Set up zero11260 I POINT TO
lIl7BlIl STA POINTER I ~-O&' pointer.1127l1l I

I ASI1 ue .. only 0790 LOA VARTAB+I , for v.,rlablelIl2BlIl • -1664
1l8111l STA POINTER+l I IiUIArch."'29111 PLA ,Don"t n ••d
lIl8tlll I113"'lIl LOA 9TMTAB 'Set up zero
lIlB2l1l I INITILIlE1131l1l BTA POINTER I ~~~·9R~lgt.,... 1l831l I0320 LOA 9TI1TAB+I I
lIlB4l1l LOA 41111 ,Put A zero In1133'" 9TA POINTER .. I I •••,..ch.
1l8:llll BTA NUI1VAR , our countf!r03-4l1l I
087l1l I03:'\'" I LABT LINE?
lIlBB'" I LA9T VARIABLE?113100 I

,End loop If .... 08911 I113711 NEXT LOY 111
lIlB9:l NEXTVAR LOA POINTERI L •• t. one113811 LOA (POINTER) ,Y I reached th ..
lIl9t'" CI1P BTI1TAB , vet?039111 B'11 RETURN I l •• t 11na.
09211 BNE INC REM ,No ..dd I marl!"'40l1l I
lIl93l1l LOA POINTER"I I How about114111 I GET NEKTLINE POINTER
094'" CI1P 9TI1TAB+1 I now"?lIl4211 I
eq~" BNE INCRE" INo ..dd I more843'" BETNEXT 1NY 'Point to next
lIl9blll RTS 'Now you "Ay 0 0844'" LOA (POINTER) Y I NEXTLINE

~r~e fJ97l1l I114:l'" STA NEXLINE I .. nd keep
1198l1l I BET NEXTVAR POINTER"'410'" I

ERROR III 99 III I847111 I CHECK FOR
1111l'" INCREM INC NUI1VARIAdd I ",oreII 4 BlIl I ll1l2l1l CLC ,Set. eet to ..dd1149l1l LOY lI4 ICOI1MAND off •• t.
111311 LOA 418 'V.,.. • offset1I:l"" LOA IPOINTERI,Y , Point to It
IlIl4'" AOC POINTER

;L6~~·p~f~:;~.0:lllll CI1P lIERROR ,Error?
2 10:l0 STA POINTER"':52'" BEQ RETURN2 ,Yee-Ret.urn ..

I"'blll BCC NEXTVAR , .lind continue1I:l3l1l I
ll1l7'" INC POINTER1'l , our search.lIl:l4l1l I UPDATE POINTER
I liB'" BNE NEXTVAR ,Uncond. branch0:l:llll I

INo error eolIl:lblll CLC
lIl:l7'" LOA NEXLINE I ~:;~til?~;·;h.0:l8l1l AOC POINTER I
lIl:l9'" STA POINTER I addre.s And •fJblll'" BCC NEXT I 0° back to
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THE SEVEN CITIES OF GOLD

ELECTRONIC ARTS
2775 Campus Drive
San Mateo, CA 94403
(415) 571-7171
48K $39.95

by Arthur Leyenberger

There is no question that Electronic Arts is the
premier game company for the Atari computer.
They have been in existence roughly a year and have
already produced a dozen titles. Many of these games
have become classics. You know the ones I am talk­
ing about: Pinball Construction Set, Archon,
M.U.L.E., Axis Assassin, Hard Hat Mack and
Worms.

M.U .L.E., which is an economic simulation tak­
ing place on a distant planet, was written by Dan and
Bill Bunten ofOzark Softscape. Although difficult to
believe, the Buntens have outdone themselves with
their new game: The Seven Cities of Gold.

Seven Cities is a first-person simulation of six­
teenth century Spanish conquistadors. After outfit­
ting a ship and hiring a crew, you sail the oceans in
search of new worlds. When land is sighted, you
disembark with exploration parties in search of
natives, treasures and the unknown. It is your deci­
sion to either trade with the natives or conquer them
to obtain their valuable gold - which you would like
to bring back to the homeland.

As the game begins, you obtain an audience at
court, seeking gold to fund your expedition. Once
you obtain the needed monies, you can stop at the
pub for a refreshing brew while you contemplate
your journey. Using the joystick you scroll out of the
pub and pass by your home. It is here that you can
assess your status, formulate plans and say goodbye
to your spouse.

Next stop is the Outfitter, where you hire a crew,
buy food and goods and purchase ships. Finally, you
embark on your journey, and the court wishes you
success.

As your voyage progresses, you must navigate by
latitude and pay attention to the passage of time.
Storms may be encountered, and lives may be lost
due to sickness and storms. It is important to cross
the ocean with the least expense of food and life. At
any time you can view the ledger of your cargo in
order to continually plan your journey.

Once land is sighted and you bring the ships into
safe mooring, you must decide on how large an
exploration party you want and what provisions you
want to carry. Food is all important, but carrying too
much will slow your journey. Goods are useful for
trading' with the natives. And enough men are
needed - you may decide to establish forts and
missions.

During your exploration of the local geography,
you encounter rivers, lakes, plains and mountains.
You can travel at various speeds, but travel and
rough terrain will cost you additional food and may
slow you down. Once you contact a native village,
you have several choices. You may give them gifts,
trade with them or conquer them. Trading is safer,
but it is slower and requires many goods. Gift giving
may not produce any immediate results, except show
your good will and perhaps convince the natives to
eventually tell you where a gold mine is.

Conquering is the easiest, but it will cost you lives
and leave bitter memories. Also, the natives may
communicate your hostile intent to other villages in
the area. It is best to look for signs to determine the
mood of the natives before you choose an approach
that may have significant consequences.

The Seven Cities of Gold

After you have traded with or conquered several
native villages, you will want to get back to your ship
before your provisions run out. Ifyou have not paid
close attention to your route up till now, you may
have trouble finding your sh·p. It is not uncommon
for you and your exploration party to find your­
selves lost in the jungle ... and starvation is an
unpleasant way to die.

If you do make it back to your ship - assuming
they have not already sailed for home without you ­
you must transfer your supplies and booty back to
the ship before you leave. Then you sail back across
the ocean to your home port. Although your first
stop may be the pub for a quick brew, you should
visit your home to record your maps and review
your journey. A trip to the court is in order to bear
your treasures to the Queen. If you have done well,
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ADDRESS _

NAME _

STOP PLAYING GAMES
._- -- -. -~------- -- --- - -._-- -- - -----

START USING YOUR COMPUTER FOR

FUN and PROFIT!

Exp. date

ZIPSTATE

Card No.

CITY

• Calculate odds on HORSE RACES with ANY COMPUTER~
using BASIC.

• SCIENTIFICALLY DERIVED SYSTEM really works. TV
Station WLKY 01 Louisville. Kentucky used Ihis syslem
to predicl the odds 01 the 1980 Kentucky Derby. See
Popular Computing (February, 1984) for a review of Ihis
program. This system was wrillen and used by
compuler experts and is now being made available to home compuler owners. This method
is based on storing data from a large number of races on a high speed. large scale computer.
23 factors taken from the "Daily Racing Form" were then analyzed by the compuler 10
see how they inlJuenced race results. From Ihese 23 facts, ten were found to be the most
vital in determining winners. NUMERICAL PROBABILITIES 01 each of these 10 lactors were
then computed and this lorms the basis of this REVOLUTIONARY NEW PROGRAM.

• SIMPLE TO USE: Obtain "Daily Racing Form" the day before the races and answer the
10 questions about each horse. Run Ihe program and your computer will print oul the
odds for all horses in each race. COMPUTER POWER gives you the advantage l

• YOU GET
1) Program on casselle or disk.
2) Listing 01 BASIC programs lor use with any computer.
3) Instructions on how to getlhe needed data from the "Daily Racing Form."
4) Tips on using the odds generated by the program.
5) Sample form to simplify entering data for each race.

----------MAIL COUPON OR CALL TODAY---------­

3G COMPANY, INC. DEPT. AN (503) 357·5607
RT. 3, BOX 28A, GASTON, OR 97119
Yes, I want to use my computer for FUN and PROFIT Please send me "Play the
Horses" for $29.95. Circle the casselle you need: PET ICBM. VIC·20. Color Computer.
IRS·BO. Sinclair Timex lOaD. Atari Commodore 64 (disk or cassel1el.
Apple (disk or casselle) ~1EJ

Enclosed is: 0 check or money order 0 MasterCard 0 Visa lit,

you will bestowed with honors and maybe even a
title. Now, if you can obtain additional funds, you
may prepare for another journey.

Before you begin playing the game, you must
create a map disk. You have your choice of using a
map of the world as it was known in the 1500s or
creating an entirely new world. Creating a new world
takes about ten minutes and provides you with a
much more challenging game. Rather than just creat~
ing random continents, the new world conforms to
geological and cultural principles built into the pro~
gram code.

There are several features that add to the playabil~

ity of the game. Your current position may be
SAVEd to the map disk at any time. You may then
resume the game from where you left off. A new
game may even be started with a map disk without
disturbing the previously SAVEd game.

Seven Cities of Gold is an engrossing game. I
have played it for hours at a time. Electronic Arts has
certainly produced another high~quality game for
the Atari co utero Seven Cities was written by Bill
and Dan Bunten, Jim Rushing, Alan Watson and
Roy Glover.

Now if you will excuse me, my crew tells me we are
ready to set sail for the new world. Wish me luck. 0

CIRCLE #136 ON READER SERVICE CARD.

..... -,

~:"_", ATAllI~

YOU CAN'T TELL

A DISK DRIVE
BY ITS COVER!!

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE
THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER

HAPPY BACKUP - Easy to use backup of even the most heavily protected disks
HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu
WARP SPEED DOS - Improved Atari DOS 2.0S with WARP SPEED reading & writing
SECTOR COPIER - Whole disk read, write and verify in 105 seconds
1050 ENHANCEMENT - Supports single, 1050 double, and true double density
810 ENHANCEMENT - Supports single density

SPECIAL SUGGESTED RETAIL PRICE: Get the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM.
plus fhe 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. a $350.00 value for only $249.95. for a limited lime onlyl
Price includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an international 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. Specify 1050 or 810 ENHANCEMENT, all 1050s use the same ENHANCEMfJ'JT.
Please specify -H model for all 810 disk drives purchased new after February 1982, call for help in 810 ENHANCEMENT model selection. Dealers
now throughout fhe world, call for the number of the dealer closesf to you. ATARI is a registered trademark of Atari Computer Inc.

HAPPY COMPUTERS, INC. • P O. Box 1268 • Morgan Hill, California 95037 • (408) 779-3830

CIRCLE #137 ON READER SERVICE CARD.



)Il DISK DRIVE
'-. HEADQUARTERSAlARI No Penalty For Using Your Credit Cards!

SCOMPUTER
o Formerly
o PALACE Royal Software

• DOUBLE DENSITY • PRINTER PORT • DOUBLE DENSITY • FREE SOFTWARE

TRAK AT-D2
Our Price $398

PLUS FREIGHT No Penalty For
Charge Cards!

This is one of our best selling drives. It is reliable and quiet, and offers
true double density storage. The AT-D2 model features abuilt-in parallel
printer port with a 2K print buffer. The AT-l is identical except it lacks
the printer port and buffer. The AT-Sl is a slave drive for either the
AT-D2 or AT-l (no printer port or buffer)

* NO.1 BEST
SELLER!

·INDUS 6T
Our Price $398

PLUS FREIGHT No Penalty For
Charge Cards!

We recommend and sell more of these drives than any other. It offers true double
density, and is so quiet and dependable that you forget that you are using a
disk drive. A Beautiful Jet Black finish with flip-up smoked Plexiglas dust cover
and LED readout make it a visual delight. Add to this, the FREE SOFTWARE
(Word Processing, Spread-Sheet and Data-Base) and a Full One Year Warranty
and you have a winner. Includes DOS-XL.

......... 5349

............. 5289
+

FRT

TRAKAT-1

TRAK AT-S1

Now you can add the convenience and storage capacity of the new 3" micro-disk technology
to your AlarL Each disk-cartridge can store 10BK, and several software companies are
releasing programs in this format (LJK, Continental, Broderbund, Penguin, for example).
Also featured is a built-in parallel printer port and adisk drive controller which allows you
to run any 5V..' drive including the double-density/double-sided Rep 100 and 200 shown
below left. Includes DOS-XL. No Penalty For No Penalty For
AMDCI Charge Cards! AMDCII Charge Cards I

Single Drive $499 Double Drive $699

ASTRA 1620
Our Price $529

PLUS FREIGHT No Penalty For
Charge Cards!

• DOUBLE DENSITY
• DOUBLE DRIVES

This drive packs a lot of storage into a small package which is only a
little larger than the Atari 810 drive. It features two (2) double-density
drives with the storage capacity of four (4) Atari 810'sl It offers two
(2) I/O ports to allow daisy-chaining of another drive or other peri­
pherals, and the colors of the housing match the new XL series com­
puters. All in all, this is a whole lot of disk storage for the money In­
cludes DOS-XL.

AMDEK
MICRO DRIVE
• DO UBLE DENSITY
• OOUBLE SIDED
• 3" MICRO-FLOPPY
• PRINTER PORT
• DRIVE CONTROLLER

+
FRT.

40-A1 Slave Drive
$349

• DOUBLE
DENSITY

• PRINTER
PORT

$479 ~~~s

• Double Density

• One Year
Warranty (ATX Series)

SHIPPING INFORMATION: Software - UPS
ground ($2.90), UPS Air ($4.75) per order.
Applies to software only. Hardware, Foreign
& APO-Extra, based on actual weight of
item(s). Please call (503) 683-5361 or write
for information.

This is the most
comprehensive
Atari reference
catalog available!
It contains over
3000 software & hardware
listings with illustrations
and descriptions!

If you don't have our catalog . .. you re missing out!

with any order ... or send $1
(refundable with first purchase).

FREE
CATALOG

ATARI1050
• DUAL (1%) DENSITY

Only
$379
PLUS FREIGHT

~
COMPUTER ~ USE YOUR CREDIT CARD & CALL

(JO .A. A~E ~~ Toll Free 1-800-452-8013
Dr~ SVISA \ * ORDERS ONLY, PLEASE *

OPEN M-F, 9-6 Sat. 10-4 (Pacific Time) C --<II There's ne ver a penally for using yourcredilcarr/I
2160 W. 11 th Avenue Eugene. Oregon 97402 For Information, Call (503) 683-5361

Rep
Add-On Drives

• Double Density
fF----+-....."ll • Double Sided

For use with
AMDEK or ATR-BOOO

RCP 100 (1 Drive)
5379 PLUS FRT

RCP 200 (2 Drives)
5595 PLUS FRT

CIRCLE #138 ON READER SERVICE CARD.
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BASIC
Training
by Tom Hudson

In this issue's BASIC Training, we'll continue
looking at concepts that will help BASIC game pro~

grammers. The first topic is a return to issue 18's
vector routines, and the second is an easy way to
speed up your BASIC games.

Both of this issue's topics were taken from a letter I
received from Harold L. Reed.

Vectors revisited.
Mr. Reed's letter begins:
Dear Tom,
I enjoyed your Basic Training segment in the April

issue of ANALOG. The follower routines you presented
were very interesting, but as you said in your article, the
routine that produces the best re~sults (Figure 6) has the
drawback of being slow until the follower gets near the
target. This occurs because the routine in Line 160, which
determines the step size for X and Y, accomplishes the task
by finding the total X and Y distances between the two
points and dividing by 2 repeatedly, until both DELTAX
and DELTAY are less than or equal to 1. So, when the
points are far apart, the distances have to be divided by 2

many times in order to make them less than or equal to 1.

The closer the points come to each other, the less times the
dividing loop has to be repeated, and the faster the results
appear.

This can easily be solved. Since the objective is to scale
both DELTAX and DELTAY so that the larger of them
equals I, simply determine which one is larger, divide the
smaller by the larger, then set the larger equal to 1. This
can be done by replacing Line 160 with the following:

160 If DELT~X>DELT~Y T~EH OELT~Y=DElT~
Y/OELT~X:DELT~~=l:GOTO179
165 OELT~X=DELT~X/DElTAY:DELT~Y=1

This speeds up the operation considerably, since only
one calculation is now needed. However, it also generates
an error when the follower and target come together. This
occurs because the program doesn't check to see if it should
stop until it calculates its next move. So, if the points are
right on top ofeach other and the routine tries to calculate
the next position of the follower, it ends up dividing by
zero, which generates the error.

This can be corrected by moving Line 190 to Line 225.

The end point check, which was formerly done after the
next set of calculations was completed, is now done after
each move is completed. The routine is now very fast.

Is my face red! When I originally wrote the algo~

rithm for this follower routine, I was working with
assembly language, which does not have true division.
I translated the routine into BASIC too literally, and
didn't stop to think that BASIC had a faster solution.
In any case, Figure 1 shows the new, improved
"FOLLOWER (VECTOR 1)" routine, courtesy of
Harold J. Reed.

Figure 1.

10 REM *** FOllOHER (VECTOR 1) ***
20 REM
30 GR~PHICS 6:COLOR 1
40 DIM HS{IS),YSCI5):fOR 1=1 TO 15:RE~

D X,Y:HSCI)=H:YS(I)=Y:HEXT I
50 DATA 9,0,0,0,0,0,9,0,1,1,1,-1,1,0,0
,0,-1,1,-1,-1,-1,9,9,9,0,1,0,-1,9,9
69 FX=O:FV=9
76 TH=80:TY=40
80 STIK=STICKCO)
~O TX=TX.XSCSTIK)
100 TV=TY+YS{STIK)
119 PLOI TH,IV
126 XD=SGNCTX-fH)
130 YD=SGNCTY-FV)
140 DElT~X=ABSCTX-FX}
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CIRCLE #140 ON READER SERVICE CARD.

MASTER PAl NTER
FUN FOR THE ENTIRE FAMILY

If you are a preschooler. a Phd or anywhere in between, you will enjoy
becoming an artist using MASTER PAINTER. Display up to 22 shades
from just 4 colors. Hi-Resolution (160x192) just like graphics type 15.
Will run on any 800,400 or x 1 series with or without the GITA chip. Re­
quires 48k of RAM. 35 powerful single key stroke commands allow the
user to easily create colorful paintings. Software is provided so that you
can easily use your paintings in your own basic programs.
$39.95 for disk. $34.95 for tape.

MASTER FONT
An efficient and easy to use character editor. Edits up to 4 characters at
a time. Display new characters in graphics 0, 1, 2 or their four color
counterparts. Nine screens allows you to design animation"sequences
and actually see what the animation looks like. The,program is com­
pletely menu driven. Character sets may be saved to tape or disk. Soft­
ware is provided so that the character sets can be used in your own
basic programs.
$2:4.9& for disk, 19.95 for tape.

MASTER TEK
Master Tek - Finally. a tektronix terminal em~lator for the ATARI, with
tektronix 4010 capabilities. Also allows the uploading and downloading
of files to and from a host computer. Includes screen dump to graphics
printers. A disk drive and 48k of RAM are required.
$95.95 (disk only).

DISKCRAM
WHY WASTE VALUABLE DISKS?

DISKCRAM is here at lastl A powerful set of utilities capable of storing
up to 10 single stage boot tapes, boot disks or binary files on 1 disk.
DISKCRAM disks will run most binary files without DOS. FAST! ! The
menu on disks created with these utilities will be on-screen in less than3
seconds. Boot tapes may also be created, even tram binary liles. Re­
quires 48k of RAM and basic cartridge.
$39.95 (disk only).

from FUTURE TECH SYSTEMS
123 THE MEADOWS
APOLLO, PA 15613

Phone (412) 639-9560

MASTER CHARGE and VISA accepted

Pa. residents add 6% sales tax. Dealer inquires invited
Atari and Tektronix are registered trademarks.

A program will be slowed down any time code near
the end is referenced by line number. For example,
the statements GOTO 1000, GOSUB 1000, RE~

STORE 1000, etc. would all slow down the program
if the line number referenced was at the end of the
program. FORINEXT loops are also affected, since
internally BASIC keeps track of the line containing
the FOR statement.

If you write games in BASIC, it's a good idea to
place one~time initialization routines or title screens
at the end of the program. Keep often~used

subroutines and the main control code at the begin~

ning of the program. Remember, simply by organiz~

ing your code more carefully, you can increase the
program's speed by several times!

Write on.
I'd like to thank Mr. Reed for sharing his insights

with all the ANALOG readers. Ifyou've got a ques­
tion or observation, scribble it down on a post­
card and send it to BASIC Training. There's no such
thing as a "stupid" question, and you could help
potentially thousands of other readers with the same
problem.

Until next time, see if you can improve the per­
formance of your old BASIC games by reorganizing
the code. You may be pleasantly surprised. 0

150 DELT~V=~B5CTV-FV)

160 IF DELT~M)DELT~V THEN DELT~Y=DELT~
V/DELT~M:DELT~M=l:GOTO 170
165 DELT~M=DELT~M/DELTAY:DELTAY=l

170 MV=DELT~M*MD

180 VV=DELTAV*YD
290 FM=FM+MV
210 fY=fY+YV
220 PLOT FM,FY
225 If INTCfM)=INTCTM) ~ND INTCfY)=INT
nv) THEN 240
2:30 GOTO 80
240 ? "GOTCHA!":END

•

•

10 D~TA 420,25~,28,~50,~27,808,"2,514

,642,72',181,~2',~~',185,1'6,62'3
160 D~T~ 146,886,580,58',820,828,I~O,7

65,505,441,56'0

CHECKSUM DATA
(See page 23)

Faster execution made easy.
Continuing with our special "Harold ]. Reed" in~

stallment of BASIC Training, here's something
simple you can do that can increase the execution
speed of your BASIC programs. Harold writes:

I once developed a ;ather large program and then
developed a title screen to go with it. To avoid run-ning the
entire program as the title screen was being debugged, I
worked on it separately. I used a FOR/NEXT loop to
slow down my plotting routine to the desired speed. But
then, when it was just right and I added it to my main
program, it ran much slower! If BASIC interprets one line
of a program at a time, why would the length of the
program have any effect on the speed of execution?

This is a very good question, and one which most
programmers don't think about or even realize. But
the fact is: code placed at the end of a BASIC pro­
gram executes slower than code at the begin-ning!
Let's find out why.

When a program is sitting in the computer's
memory, BASIC only knows where the first line is
located. In order to find the second line, BASIC goes
to the first line and gets the pointer to the next line.

If BASIC needs to find the tenth line of a program,
it must get the first line and find the pointer to the
second line. It then looks at the second line for the
pointer to the third line, and so on until it gets the line
it's looking for. Imagine how much time is wasted
looking for, say, the 400th line of a program!

]ust so I could see how much time is lost when code
is placed at the end of a program, I put a FOR-NEXT
loop at the beginning of the BASIC code for Retro­
fire, which is roughly 225 lines long. When exe­
cuted, the loop took about 24 seconds.

I then placed the loop at the end of the Retrofire
program and executed it. This time, it took 99
seconds, over four times as long as it did at the begin­
ning of the program!
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by Vern L. Mastel

This program is written to run on any Atari
computer with 48K of memory and at least one disk
drive. Letter Perfect is the only Atari word pro­
cessor that does not use the standard Atari file
management system. Because of this, it is impos­
sible to load Letter Perfect text files using another
word processor, such as Text Wizard, or check the
spelling using a standard spelling checker.

ConTEXT is a program which bridges this gap. It
will take any text file prepared with Letter Perfect
and reformat it into a conventional file that can be
accessed with a word processor like Text Wizard. It
will handle files up to 160 sectors in length (this can
be increased) and works with one or two disk drives.

At its heart, the program is really quite simple.
Letter Perfect uses a directory located from sectors
363 to 371 on the disk. ConTEXT uses a direct
sector read routine to extract the file informa­
tion and display it in file, starting sector and
number of sectors format. Once the particular
file to be converted is chosen, the text is read
from the Letter Perfect file into a string for tempo­
rary storage. When the read process is complete, the
string is then written back out to a new file on a
standard Atari-formatted disk. This file can then be
accessed by any conventional Atari word processor.
The program offers options for using one or two disk
drives.

The operation of the program is as follows:
Lines 10-80 do all of the initialization. There

are two very short machine language subrou­
tines used in ConTEXT. The first, INSTR$,
calls the CIO get sector routine. The second, in
OUTSTR$, calls the CIO record move routine.
TRANSFER$ holds the text from the Letter
Perfect file and can be adjusted in size to
accommodate the average size of file used.

Lines 100-190 do the Letter Perfect direc­
tory read. The directory information is put into
BUFFER$.

Lines 200-300 pull the individual file
names, sizes and locations out of the informa­
tion in BUFFER$.

Lines 310-480 handle the user input regard­
ing which text file is to be converted.

Lines 490-640 do the work of reading the
individual sectors of the Letter Perfect file and
putting the text into TRANSFER$.

Lines 650-710 allow one- or two-drive
option to be used for the output file.

Lines 720-780 call the CIO and pass the
necessary values it needs to move TRANSFER$
to a standard Atari disk file.

Lines 790-830 handle prompting for a disk
swap, if needed, upon completion of conver­
sion and continuation or exit from the program.
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fILE NAME STARTING N

Using ConTEXT.
The first thing to do when using ConTEXT is to

copy the files to be converted onto a new Letter
Perfect formatted disk. This is to insure that all of
the sectors are in consecutive order for each file.
ConTEXT is not smart enough to figure out where
the right sectors are for a given file, if they are
scattered about on a disk (a common situation on
discs that are heavily edited). Ifyou have two drives,
the LP text disk will go into drive 1 after ConTEXT
has been loaded into the computer. RUN the
program and select the file to be converted. When
you enter the starting sector and number of sectors,
be sure to enter them correctly. An error can
produce a totally scrambled output file, because the
wrong sectors were read.

Letter Perfect has one very strange quirk which
can cause a problem with conversion. An LP~

formatted disk has sectors 8 through 55 reserved for
some specific purpose, meaning that a lO~sector file
will be written from sectors 3 to 7 and then from 56
to 61. Obviously, this file will not convert properly,
because ConTEXT reads consecutive sectors. The
solution is to save the file twice and ignore the first
file. The program could also be rewritten to handle
this situation, but I decided that the extra code was
not justified. The destination disk for the converted
file is a standard Atari-formatted disk. It can be a
blank disk or one already containing text or program
files. I prefer to keep converted files on their own
disks. Once the converted file is written out to the
destination disk, you are done - unless you wish to
convert more files. Load in your Text Wizard or
Atari Writer and proceed to use the new files.

One final note. Nearly all converted files will need
some cleanup. Watch out for embedded control
characters in the text and garbage at the very end.
This garbage comes from the fact that rarely does a
text file completely fill the last sector. Because
ConTEXT reads complete sectors only, any « stuff"
past the end-of-file in the last sector will be read in as
well. It is this that produces the garbage displayed at
the end of the text, which must be cleaned up. 0

10 DIM INSTRS(5),ORIUES(15),BUffERS(12
8),OUTSTR$(7)
20 DIM AS(1),fILES(12),TRANSfERS(20000
)
30 POKE 712,148:POKE 752,1
40 FOR X=l TO 5:READ A:INSTR$(X)=CHRS(
A):NEXT X
50 D~TA 104,32,83,228,~6

60 FOR X=l TO 7:READ A:OUTSTRS(X)=CHRS
(A):NEXT X
70 DATA 104,104,104,170,76,86,228
80 BUfFER$=" ":BUFFER$(128)=" ":BUfFER
$(2)=BUFFER$
~o POS=AORCBUFFER$)
100 POSHI=INTCPOS/256)
110 POSLO=POS-POSHI*256
120 POKE 772,POSLO
130 POKE 773,POSHI
140 fOR SECTOR=363 TO 371
150 SECTORHI=INT(SECTOR/256)

160 SECTORLO=SECTOR-SECTORHI*256
170 POKE 778,SECTORLO:POKE 77~,SECTORH

I
180 POKE 770,82:POKE 76~,1

1~0 IN=USRCADRCINSTRS»
200 ? CHRS (25) : POSITION 0 O:? ..
"; CHRS (8) ; "llIlfi••it:.:lit:liiiJII.I)«:I~IIIIJ:I'4";

CHR$UO)
210 ? ..
Ilm.lit:l"
220 INDEX=l
230 fOR ENTRY=l TO 8
240 IF ASC(BUFfERSCENTRY*16-10,ENTRY*1
6-10»=0 THEN 300
250 IF BUFfER$(ENTRY*16-15,ENTRY*16-15
)=" .. THEN 300
260 ? BUfFER$(ENTRY*16-16,ENTRY*16);
270 POSITION 18,INDEX+l:? ASCCBUFfERS(
ENTRY*16-12»+256*ASC (BUffER$ CENTRY*16
-11»;" ";
280 POSITION 33,INDEX+l:? ASCCBUffERS(
ENTRY*16-14»+256*~SC(BUffER$CENTRY*16
-13))
2~0 INDEX=INDEX+l
300 NEXT ENTRY
310 POSITION 2,10:?" PRESS RETURN
fOR NEXT SECTOR":? "ENTER C TO CONUERT

A DISPLAYED fILE";
320 INPUT AS:lf AS="C" THEN 370
330 NEXT SECTOR
340 ? CHR$ (25) : POSITION 8,10:? ..
END Of DIRECTORY":? .. PRESS~
t=J TO BEGIN AGAIN"
350 ? .. ENTER E TO ENO";: INP
UT AS:lf AS="E" THEN END
360 GOTO 80
370 ? :? "FILE TO CONUERT====>";:INPUT

fILES .
380 fOR X=l TO LENCfILE$):If fILE$CX,X
) =" ." THEN FILES=fILES U, X- U : GOTO 400
3~0 NEXT X
400 ? "INPUT STARTING SECTOR===>";:INP
UT SS
410? "INPUT NUMBER Of SECTORS=>";:INP
UT SECNUM
420 ? :? "FILENAME IS========>";fILE$
430 ? "STARTING SECTOR====}";SS
440 ? "NUMBER Of SECTORS==>";SECNUM
450 ? "IS THIS CORRECT Y/N";:INPUT AS:
If AS="Y" THEN 480
460 POSITION 2,12:fOR X=l TO 13:PRINT
CHR$(156);:NEXT X
470 POSITION 2,12:GOTO 370
480 POSITION 2,lZ:fOR X=l TO 13:? CHR$
(56) ; : NEXT X
4~0 POSITION Z,.13:? .. CONUERTING fILE
";fILE$;" PLEASE HAlT"
500 TRANSfERS=....
510 MOUESIZE=(SECNUM-l)*128:If MOUESIZ
E<128 THEN MOUESIZE=128
520 TRANSfER$=" ":TRANSfER$(MOUESIZE)=
.. ":TRANSfER$(Z)=TRANSfER$
530 P05=ADR(TRANSfER$)-128
540 fOR SECTOR=SS+l TO SS+5ECNUM-l
550 P05=P05+128
560 P05HI=INTCPOS/256)
570 POSLO=POS-POSHI*Z56
580 POKE 772,POSLO:POKE 773,POSHI
5~0 SECTORHI=INTCSECTOR/256)
600 SECTORlO=SECTOR-SECTORHI*256
610 POKE 778,SECTORLO:POKE 77~,SECTORH
I
620 POKE 770,82:POKE 76~,1
630 IN=USRCADRCINSTR$»
640 NEXT SECTOR:EFLAG=O:FOR ADDR=POS T
o POS+127:BYTE=PEEKC~DDR):IF BYTE=27 T
HEN EFLAG=l
644 IF EFLAG THEN 8YTE=32
645 POKE ADOR,8VTE:NEXT ADDR
650 ? CHR$(25):POSITION 3,10:? "SEND
NEH fILE TO HHICH DRIUE DI-D2?":? :? ..

1:ljlll:I:1 FOR D2"
660 ? :? .. ==>"; : INPUT DRIU
E$
670 If DRIUESO"Dl" THEN DRIVES="D2"
680 DRIUE$(3)=":":DRIUESC4)=FILE$:DRIU
E$ CLEN CDRIUES) +U =" . CON"
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•

CHECKSUM DATA
(See page 23)

I TO ORDER: Just check Ihe block by the title of Ihe book or item you want. Send.
along With your NAME, STREE:T ADDRESS. CITY, STATE and ZiP CODE. and

I your Certll12d Check. Money Order. Personal Check (allow 2 weeks toclear). or
your VISA or MASTERCARD NUMBER. EXPIRATION DATE and INTERBANKI NUMBER (Min. Charge is 525) 10:

I r-:-TI . DEPARTMENT: A - C
I ~ eo I LOCK BOX 328, BENSENVILLE, IL 601 06

I mien» ooftweire cntkr's Phone: (312) 595-3860

I II Please add 52,50 postage and handling on all orders. Illinois residenls add 6% taxI Foreign orders add 10% :Minimum $5.00).

USE THIS AD AS YOUR HANDY ORDER FORM

NOW... PAC E has two stores! Our main store, at 345 East Irving Park Road in
Wood Dale. just West of O'Hare Airport, (phone 312-595-3860), and our new
iocation at 1 FIRST NATIONAL PLAZA in Downtown Chicago, (phone 312-372-2464).

I PLEASE SEND ME A COMPLETE BOOK & SOFTWARE LISTING FOR:
o APPLE' 0 ATARI' 0 COMMODORE' 0 IBM 0 RADIO SHACK'

~~~~~~~~~~~~~~~~~~--~
CIRCLE #119 ON READER SERVICE CARD.

~------------------,
I Your "ONE STOP" Source • I
I for Computer Books . I
I YoucanrelyonPACElorONESTOPshoppinglor I'''' I

all your Micro Computer needs. We have thousands

I of books, programs and accessorles-<:OYerlng all I
the major brands 01 computers-even 60 dlNerentI magazines! The ONE STOP Irlendly store. I

Ii2Ftfi",t·m4;t't';l·I·];l·]4;~j"·'!'Blf)'f;j(J:Ia·)1
I I

o EASY GUiDE TO 400/800 0 PROGRAM WRITING WORKBOOK I
4795-000125160Pgs $ 7.95 4080-000814 $ 4.95 I
o BASIC EXERCISES 032 BASIC PROGRAMS IorATARI
4795-000101 251 Pgs $12.95 Business, educational and games. I
o YOUR FIRST PROGRAM 4250-000084 $19.95
4795-000130 150Pgs $ 9.95 OHANDSONBASIC-ATARI I
o COMPUTEr's 1st BOOK or ATARI 4525-049194 $19.95 I
4105-000000 184Pgs $12.95 0 KIDS&THEATARI
o INSIDEATARI DOS 4560-00oo55219Pgs $19.95 I
4105-000002 108Pgs 519.95 0400/800 DISK GUIDE
o COMPUTEr's 2nd Book 01 ATARI 4665-000095 $ 7.95 I
4105-000oo6250Pgs 512.95 OINTROTOATARIGRAPHICS I
o COMPUTEt's 1st BOOK 01 ATARI 4665-000111 516.95

GRAPHICS [l THE ATARI ASSEMBLER I
4105-00oo08248Pgs 512.95 4690-000236 $14.95
o MAPPING THE AlARI Explanations 0 ATARI: A BEGINNER'S GUIDE I
of Atan memory locations 1400/800) 4690-000271 512.95
4105-000009 194 Pgs 514.95 0 ATARI: A USER'S GUIDE I
o ATARI BASIC SOURCEBOOK '4690-000323 $15.95 t
4105·000015 296 Pgs 512.95 0 ATARI BASIC
o COMPUTE!'. 1st BOOK 01 ATARI 4690-049791 513.95

41 05-00oo14G~~~~S $12.95 0 HOW TO ~I~:~:~I COMPUT­

o COMPUTERS FOR KIDS - ATARI 4768-049558 $ 8.95
4198-00002272Pgs $ 4.95 0 EASY GUIDE TO 400/800
o THE CRFATIVE ATARI How-To 4795-000125 $ 7.95
for the beginner or expert. 0 YOUR FIRST ATARI PROGRAM
4198-000034 243 Pgs $15.95 4795-000130 $ 9.95
031 NEW ATARI PROGRAMS FOR 0 ATARI BASIC

HOME, SCHOOL AND OFFICE 4925-006496 510.95
4080-000018 95 Pgs 5 8.95 0 ATARI BASIC REFERENCE GUIDE
0101 PROGRAMMING TIPS AND Largecard with all BASIC info needed

TRICKS FOR THE ATARI 4925-087041 $ 2.95
4080-000022 126Pgs 5 8.95 0 BASIC EXERCISES FOR THE
o STIMULATING SIMULATIONS ATARI

10rtheATARI 4795-000101251Pgs $12.95
4410-005197118Pgs 5 6.50
o ATARI IN WONDERLAND 22- 0 HOWTOUSEATARICOMPUTI:RS:
programs for learning and fun. An IntroductIon to 400/800/1200
4410-005771 139 Pgs 5 9.95' 4040-000235 65 Pgs $ 2.95
o YOU R ATARI COMPUTER Com- 0 UNDERSTANDING GRAPHICS
plete how-to guide book. 4040-000224 49 Pgs $ 2.95
4665-000065 458 Pgs 517.95 0 BASIC CODING SHEETS - Graph
o ATARI GAMES & RECREATIONS sheets, pad of approx 40 sheets
BASiC techniques & educational games 4080-000806 $ 2.95
4690-000242 338 Pgs $14.95 klt.J!,i4iii3il.lIti.a.gljit1
o ATARI PILOT FOR BEGINNERS For ATARI'
4690-000301 229 Pgs 514.95 04108-000800 400 $11.98
o INSIDE ATARI BASIC 04108-000810410 $ 4.98
4690-003082183Pgs 512.95 04108-000820800 $12.98

OTHEVISICALCBooKFORATARI g:~g~:ggg~~~ ~1g ~ ~:~~
4690-008393298Pgs 514.95 04108-000850822 $ 7.98
o MOSTLY BASIC: ATARI Vol #1 04108-000860825 $11.98
4760-022075181 Pgs $12.95 04108-000865825w/rk $11.98
o MOSTLY BASIC:ATARI Vol#2 04108-000877 1200 $11.98
4760-022092 $12.95 Alsolor:APPLE~,COMMOOORE~,

o ATARI SOUND & GRAPHICS IBM~, TEXAS INSTRUMENTS,
4925-009593 234 Pgs $ 9.95 RADIO SHACK~and MORE!

PRESS 1:lj'I':I:1 TO CONTINUE"
ENTER E TO END";:INPUT

THEN END

WE HAD A TOUGH DECISION ....
\I uter 4·0 sketchpad

WAS our EZ t~ usea~ a~~':,fture or just another
a game. a oX, d hat name would stlmu­
graphix whatsls.tn :nd desire of those who
fate the Imaglna

t
land en'loy such a remarkable

would apprecla e an

A~R days 01 divebombin\j bUildin~~in~h~J.
and tanks of our own desl~w'hole planefs at
orbiting and descendlngn~wooping pasl and

~~~;-Vc':.r~~~P:nesan~;t~ss~~;, ~e ha~/~~
guessed II ... ' our a
answers:

S.T.A.R.P.A.D.
(Space Time Adventure,Recorderw/th

Perspective in All DImenSIons)
PAD lets you actually see

ONLY S,T.A.R, ' .' r computer to simul-
through the eyes 01 y~~ 3 XYZ planes. No
taneously drad~ o~ ~alCulations required ­
separate coor Ina, 1 Then S TAR.P,A.D.
the comput~r doesl~s~\;'nddelig'ht amidst 3-D
lets you stu y, ant our design from any sta­
or 4-0 Images a Ymed moving or joystick
tionary or program
controlled angle, .

. 0 I 34 95 for Atan or Com­
DISK & MANUALV'. n Yolt .4414 Murrayhill Rd..

modore 64. In InCI S .
Ch I ne NC 28209.

ar a VISA and Mastercard Accepled
YOU DON'T JUST DRAW WITH A

S. T.A.R-PAD, .. , ' YOU RIDE ONE!

•

820 ? "
-? ..

t.S:If A$="E"
830 GO TO 80

6'0 ON DRIVE$U,2}="D2" GO TO 720:? CHR
$ U25} : POSITION 8,10:? "PLE~SE REMOVE
THE TEHT DISC II

700 ? " ~ND INSERT ~N ~T~RI fORM~T
TED II :? II DESTIN~TION DISC IN DRIV
E 1 11 :?
710 ? " PRESS I:JI'I':J:I WHEN RE~DY"
;:INPUT ~$
720 OPEN Ul,8,O,DRIVE$:POS=ADR(TRANSfE
R$}
7~0 SIZE=LEN(TR~NSfER$}:SIZEHB=INT(SIZ
E/256}:SIZELB=SIZE-SIZEHB*256
740 STARTHB=INT(POS/256}:STARTLB=POS-S
T~RTHB*256
750 POKE 852,ST~RTLB:POKE 853,STARTHB
760 POKE 856,SIZELB:POKE 857,SIZEHB
770 POKE 850,11
780 OUT=USR(~DR(OUTSTRS},16}:CLOSEUl
7'0 ? CHR$U25}:POSITION 10,8:? " CONV
ERSION COMPLETE ":? :?
800 ON DRIVES U, 2} ="D2" GOTO 820:? II

PLEASE REMOVE THE CONVERSION DISC":? "
fROM DRIVE U1 AND REINSERT THE"

810 ? " LETTER PERfECT TEHT DISC"
:?

CIRCLE #141 ON READER SERVICE CARD.



CASADA ER
THE ORIGINAL CASSETTE INTERFACE...
Allows you to use your own cassette recorder or
stereo for loading and saving of programs. It makes
your own home stereo or portable cassette player act
just like an Atari 410 or 1010 recorder. Iji.i-iii.-il
CASADAPTER gives you motor I
control, audio, and data channels.
The CASADAPTER plugs directly
into the computer and requires
no other interfaces. An L.ED.
shows the transfer of all data.
CASADAPTER will work with all
of the Atari brand computers.

539.95

Add $2.50 shipping
Send check or money order
C.O.D. accepted
New York Slale Residents add 7% lax
"'Atari is a trademark of Alari, Inc
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by Tom Hudson

ANALOG COMPUTING

Boot
C3111p

ISSUE 20

Welcome back! As I mentioned last issue, there
are only a few more 6502 instructions left for us to
cover, and we'll talk about them in the next two
installments. There are also a couple of instructions
we're going to skip until later. They are for more
advanced uses, and won't make much sense until
you've got more experience with assembly language.

Several people have written lately, asking if we'll
get into full-scale programs and using the Atari's
powerful operating system. The answer: You bet!
We're going to find out how to access the disk,
cassette, graphics, keyboard, and just about anything
else you'd like to hear about. We'll study routines
for high-speed math, player/missile graphics, and
more. If you've got a specific suggestion, drop me a
postcard, and I'll add your idea to my topic file. Boot
Camp is here not only to teach you what 6502
assembly instructions do, but how to apply them.

Two solutions.
Last issue, I asked you to write a program which

multiplied the number 5 by 27. There is an almost
infinite number ofways to do this, and I'll show you
two of them now. Remember, these aren't the only
possibilities, and, even though your solution may
not be as efficient, getting the correct answer is what
counts most.

50 ASL tI ;*Z
60 STA TIMESZ ;StlIJE U TIME'S Z
79 tI'SL tI ;*4
80 t1'SL tI ;*3
~O 'STA TIME'S3 ;SAIJE U TIME'S 8
OHl9 t1Sl tI ;*16
0110 elC ;ClEtiR fOR ADD
0120 ADC TIMES8 ;*Z4
0130 ClC ;ClEAR AGAIN
0140 ADC TIMESZ ;*Z6
0150 CLC ;CLEAR AGAIN
OHiO tlDC TIMESl ;*Z7
0170 'STti RESULT ;StlIJE U TIMES 27
0180 BRK ;WE'RE DONE!
01~0 TIMESl *=*+1
OZOO TIMESZ *=*+1
OZ10 TIMES8 *=*+1
0220 RESULT *=*+1
OZ30 .END

Figure 1.

The first solution I'm going to cover is shown in
Figure 1. This program uses the principle ofbreaking
a multiply into "bite-sized" pieces, as shown last
issue. In this case, I broke the multiply by 27 down
into the following group of adds:

(nUMber * 16)
(nUMber * 8)
(nUMber * Z)

-+ (nUMber )

(nUMber * Z7>

Solution #1.

16
29
30
46

*= $0600
CLD
LDA U5
STA TIMESl

BINARV MdHH!
GET U TO MULT.
SAVE U TIME'S .1

Let's step through the program in Figure 1 and see
how it works.

Line 20 - clears the decimal mode. Always
remember to be sure of the setting of the



ISSUE 20 ANALOG COMPUTING PAGE 77

(nUMber * 32)
(nUMber * 4)

- (nUMber )

(nUMber * 27)

As you can see, we get the same result as with adds,
but with only three math operations instead of four.
Figure 2 shows the 6502 code necessary to imple­
ment this method.

Let's walk through this program and see what's going
on.

Line 20 - clears the decimal mode for
binary arithmetic. I can't overemphasize the
importance ofknowing the status of the decimal
mode flag. If you're in doubt, SET or CLEAR it
as needed.

Line 30 - loads the accumulator with the
number 5. When this program is finished, the
number 5 will be multiplied by 27.

Line 40 - saves the contents of the accumu­
lator in the location labeled TIMES1, for later
use.

Line 50 - shifts the accumulator left 1 bit,
multiplying it by 2.

Line 60 - shifts the accumulator left again,
leaving the accumulator with the value 5 * 4.

Line 70 - saves the contents of the accumu­
lator (5*4) in the memory location TIMES4.

Line 80 - shifts the accumulator left again,
leaving the value 5 * 8 in the accumulator.

Line 90 - performs another left shift. At
this point the accumulator contains 5 * 16.

Line 100 - shifts the accumulator left a final
time. The accumulator now contains the value 5
* 32. We are now ready to perform the subtract
operations as shown above.

Line 110 - sets the carry flag for the first
subtract operation. Remember, the carry flag
should always be set before a single-byte sub­
tract to insure correct results.

Line 120 - subtracts the value TIMES4 (5 *

Figure 2.

;BIN~RY M~T"
;GET U TO MULl.
;SAIJE U TIMES 1
;*2
;*4
; SAIJE U TIMES 4
;*8
;*16
;*3:2
;SET FOR SUBTRACT
;*28
;SET AGAIN
;*27
; S~IJE U TIMES 27
;All DONE!

*= $0600
CLO
LD~ us
Sr~ TIMESl
~SL ~

~SL ~

ST~ TIMES4
~SL ~

~SL ~

~SL ~

SEC
S8C TIMES4
SEC
SBC TIMES1
ST~ RESULT
BRK

TIMESl *=*+1
TIMES4 *=*+1
RESULT *=*+1

.END

10
20
30
40
50
60
70
80
<JO
0100
0119
0120
0130
0140
0150
0160
0170
0.180
O.1<JO
0200

decimal flag before doing any arithmetic.
Line 30 - loads the accumulator with the

number 5. When the routine is finished, this
number will be multiplied by 27 and stored in
the memory location labeled RESULT.

Line 40 - stores the accumulator's contents
in the memory location labeled TIMES! (5 * 1).
We need to save this value for later, when we
add the "bite-sized" pieces together.

Line 50 - shifts the accumulator contents
left one bit, multiplying it by two.

Line 60 - saves the accumulator (now 5 * 2)
in the location TIMES2. This value is also
needed for our final result.

Line 70 - shifts the accumulator left one bit
again, leaving the accumulator with the value 5 *
4.

Line 80 - performs another left shift on the
accumulator. The accumulator now contains 5 *
8.

Line 90 - saves the accumulator's contents
in the location TIMES8.

Line 100 - performs a final left shift on the
accumulator, leaving the accumulator with the
value 5 'k 16. At this point, we have all the
"bite-sized" pieces we need to get our answer,
and are ready to add them up.

Line 110 - clears the carry flag for the first
add in the group. Remember, this is a necessary
instruction before any single-byte addition.

Line 120 - adds the accumulator (5 * 16) to
TIMES8 (5 * 8), leaving the result (5 * 24) in the
accumulator for the next add.

Line 130 - clears the carry for the next add.
Line 140 - adds the accumulator (5 * 24) to

TIMES2 (5 * 27), with the result (5 * 26) left in
the accumulator.

Line 150 - clears the carry again, for the
final addition operation.

Line 160 - adds the accumulator (5 * 26) to
TIMES1 (5 * 1), leaving the accumulator hold­
ing the final value, 5 times 27!

Line 170 - saves the final answer in the
location labeled RESULT.

Line 180 - BREAKs the execution of the
program. At this point, you can check the loca­
tion RESULT to be sure it contains 5 * 27, or
135 ($87 hex).

Lines 190~220 - reserve one byte for each
of the four data areas used by the program.

Solution #2.

The second solution I decided to show is a modifi­
cation of the first technique. In this program, I
decided to break the multiply down into smaller
pieces again, but structure it so that subtracts are
used instead of adds:
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4) from the accumulator (5 * 32), leaving the
accumulator containing the value 5 * 28.

Line 130 - sets the carry flag for the next
subtract.

Line 140-subtracts the value TIMES 1 (5 *
1) from the accumulator (5 * 28), leaving the
accumulator with the value 5 'k 27!

Line 150 - saves the answer in the location
labeled RESULT.

Line 160 - stops the program's execution
with the BRK instruction. At this point, you can
verify that the location RESULT (and the
accumulator) contain 5 * 27, or 135 ($87 hex).

Lines 170~190 - reserve one byte for each
of the three data fields used by the program.

Obviously, these are just two of the thousands of
solutions possible for this problem. If you've got a
different approach, I'd like to see it. Just send your
programs to Boot Camp, in care of ANALOG.

Stacking the deck.
The last topic we're going to cover before going on

to bigger and better things is the 6502 stack. This is an
important feature of the 6502, as it allows us to write
subroutines. Since the stack concept is very impor­
tant, we're going to cover it in detail starting this

issue, and finish it with assembly examples next time.
Let's get started finding out what the stack is and how
it works.

The 6502 reserves 256 bytes of memory from
$0100-01FF (also called page 1) for a temporary
storage area. We call this area the stack. This area is
automatically maintained for the 6502, but we can
use it for short-term storage, too.

We call the stack a "last-in, first-out" structure.
The last number placed on the stack is always the first
to be pulled off. A good way to remember this is to
think of a stack ofpancakes. When you pile them up,
the last one put on the stack is on top. When you
take them off one at a time, the last one you put on
comes off first. Using this analogy, the computer
could keep track of 256 pancakes, each with a
number written on it.

The computer keeps track of the stack's contents
by using the Stack Pointer register inside the 6502.
This pointer ranges from $OO-FF. When the stack
pointer contains $00, it is pointing to the memory
location $0100. When it contains $FF, the location
$OlFF is indicated.

(continued on page 80)

SIX PACK
Six 8K blocks

software
switched for

2764 or
2712BEPROM

APROM
A GENERAL PURPOSE
EPROM PROGRAMMER

Stored programs run at ROM
speed. 16K bytes in two 8K
blocks. Programs 2764 or
27128 at 8K bytes/minute.

Aprom or Six Pack can be
transparent or active under

program
control.

Sue Pack
48K UTILITY
CARTRIDGE

WAtliNG S(:olhd.'. Al

Aprom with disk software,
instruction book and
Textool ZIF socket 99.50
SIX PACK 44.95
DATARASE 34.95
Eproms not included 2764 10.00

Meet
the

FaDlUy
ANEW DATA STORAGE SYSTEM

FOR THE 48K 800

DATARASE
Erases two EPROMS

- Accepts 2708 thru 27128 EPROM's
- Even accepts 2816 EEPROM!
-Super-high quality: gold plated fingers

and sockets
-Configurable for a wide selection of

PROM and EPROM

$ 8.75/ Quantity 1-9

Atari®
Computer
Cartridge
Printed
Circuit Board
fa Prototypes
and
Production Runs

HALCON
COMPANY
4286 Redwood Highway / Su ite 254
San Rafael, California 94903
(415) 472-2685

A TAR I@ is a registered trademark
of ATARI, Inc.

Send money order or check to:

WriLLll1G co.
7755 E Evans· Suite 400 • Scottsdale. AZ 85260 • (602) 998-7550

Plus $2.00 shipping & handling

Arizona residents add 6% lax

CIRCLE #145 ON READER SERVICE CARD.

Makers of Aprom.
A New Data Storage System

CIRCLE #144 ON READER SERViCE CARD.
CIRCLE #145 ON READER SERVICE CARD.



6 Outlet
$62.95

In-Home Key 80ard for 400 '65
Intec Ram Board 48K '85
Intec Ram 80ard 64K '99

DISK DRIVES
Astra 1620 '465
Indus GT 'Lowest Price
Percom with Printer Port 'Call
Rana 1000 '299
Trak AT-D2 '385

FLOPPY DISK
Elephant SS/SD (10) '16.95
Elephant SS/DD 110) '19.95
Verbatim SS/DD (10) '21.95
Fuji SS/DD (10) '19.95
Maxell SS/DD (MDI) '22.95

MONITORS
Amdek Color 1+ '269
BMC 13" Color '239
Sakata Color '229

Special of the Month

Hayes Smartmodem 300

Beat the $209 95
Price Increase •

PRINTERS
Epson 'Call
Okidata 'Call
Star
Gemini 10X '268
Gemini 15X '368

$39.95

Features heavy duty canvas with vinyl
interior. waterproof.

Atari 800 XL '6.99
810 Disk Drive '6.99
Epson Printers '7.99
Okidata 92 '7.99

Special of the Month
SUBlOGIC

Flight Simulator

Catalog
We sell a large selection of hardware
and software. Send $1 for catalog.
refundable with order.

CIRCLE #147 ON READER SERVICE CARD.

Shipping
For shipping and handling add 3% ($3
minimum). Larger shipments require
additional charges.

Toll FREE (BOO) 992-3300
For Information Call (609) 596-1944

Call us for reliable service. experience and affordable prices!

Atari 600 XL 'Call
Atari 800 XL 'Call
850 Interface '199
1010 Program Recorder '72
1020 40-column Color Printer'Call
1025 80-column Printer '325
1027 Letter Quality Printer '274
1030 Direct Connect Modem '109
1050 Disk Drive 'Call
Touch Tablet.. '64
Light Pen '74
600 XL Memory Module '124

Special of the Month

Atari 850 Interface

limit $ 99
Quantities 1

INFOCOM
Zork1.20r3 '27
Suspended.. .. '27

PROGRAMMING SERIES
Assembler Editor '45
Microsoft Basic II '61
Atari Logo... .. '69
Pilot. .. '59

Special of the Month

Atariwriter

SOFTWARE
GAMES
Donkey Kong '34
Eastern Front '34
Football '34
Joust.. '36
Pole Position '36
Pac-Man '24
Tenn~ '34

HOME MANAGEMENT
Family Finances '39
Homefiling Manager '39
Mailing List '23
Atari Speed Reading '59

119'::' Electronic Arts

iE~~~e:s'a... $ CALL $
Archon 'Call
Mule.. .. For
Pinball Construction Lowest
7 Cities of Gold. .. Prices

SIERRA ON LINE
Ultima 1 or 2 '39

Ordering & Payment Policy
Prices reflect a cash discount. For C.O.D .. Visa. and Mastercard add 3%. For
immediate delivery with certified check or wired funds. N.J. resident add 6%.

Prices subject to change.

::<+
by Johnny Masuda

32K disk or tape Only $19.95

" •.. can easily compete with the high­

priced spreads ... "

Creative Computing

Mode Mixer 1 & Z
by Margie Bliss and Jerry Kwit

. Only $19.95

I!:m1PuTER

I;)SSISTED

IillATH

[ilROGF~A~1

Improve Your Math Skills With

User Friendly - Powerful - Menu Driven

MegaFiler
by Jerry Kw,t (Mode Mixer 2)

48K disk

Create Your Own Game Screens With

The Ultimate Atari Database Manager

CIRCLE #146 ON READER SERVICE CARD.

" ... dandiest program lister ... "Creative Computing
Dump your Graphics 7+ and 8 screens (created with MicroPainter.
Koalapad. etc.) to your printer in quarter. half or full page size. List ALL
control and inverse characters in any of J I fonts provided. Or use any
character set editor to create your own fonts. New Features: Type
directly to printer. change line spacing on listed files. 2 new fonts. For
use with NEe. Prowriter. Epson WjGraftrax or compatible printers.
Please specify printer
48K disk . Only $24.95

Add 52.00 for shipping and handling. C.OD. orders piease add S1.65 more.
Virginia residents add 4% sales tax. Send check or money order to:

XLENT Software
P.o. Box 5228

Dept B
Springfield. VA 22150

24 Hour Order Phone: (703) 644-8881
Dealer Inquiries Welcome

MegaFont II
The Complete Program Lister and Graphics Dumper

by Richard Rognlie and Randy Dellinger

MegaFiler is the most powerful system for keeping records your Atari
computer has ever seen It will allow you to store data on multiple
disks. define formulas. modify database records. add or delete fields.
and modify field lengths. Features Report and Label Generation. This
database system compares with databases [costing hundreds of
dollars) running on other computers.
48K disk . Only $29.95

----------------~-----------~---------
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Interestingly, the stack works backwards from the
way we would expect. When the stack is empty, the
stack pointer is set to $FF. Figure 3 shows an empty
stack.

$Olff

Figure 3.

As the stack is filled with more and more values,
the stack pointer is decremented, pointing to lower
areas of page 1. When completely filled, the stack
pointer will contain $00, as shown in Figure 4.

tion after the GOSUB. It does this by using a stack.
Let's look at a simplified example of how a BASIC
subroutine is executed.

19 GO-SUB 190
20 END
100 GOSUB :200
110 RETURN
290 ~=~+1

:2HJ RETURN

Figure 5.

Figure 5 is a short BASIC program using the
BASIC subroutine statements, GOSUB and RE­
TURN. We're going to step through it and watch
what happens to the BASIC stack, a special area
similar to the 6502 stack.

Before execution - The stack is empty, and the
stack pointer is pointing to the first available
position.

8~-SIC s1:ack

~- POINTER

$Olff

fu 11 s1:ac k

pq2IB

SP

rn,j
Line 10 - The GOSUB to Line 100 is executed.

First, the computer finds the next statement after the
GOSUB. The next statement is in Line 20, so the
computer pushes that line number onto the first
location on the stack, and changes the stack pointer
to point to the next available location. Execution
then proceeds at Line 100. At this point, the stack
looks like:

Figure 4.

Since the computer has only reserved 256 bytes
for a stack, there are obviously limitations in its use.
If the stack is filled with too many values, the stack
pointer will "wrap around" back to $FF and begin
wiping out earlier stack entries! There is no "error
message" for this, so you must be careful when work­
ing with the stack.

When entries are removed from the stack, the
process is reversed. As each byte is pulled off the
stack, the pointer is incremented, pointing to progres­
sively higher locations of the stack.

How subroutines work.
In BASIC, subroutines are easy to write. You

simply set up the necessary BASIC code, put a
RETURN instruction at the end of it, and call it with
the GOSUB statement whenever you need it. The
subroutine code is performed, and BASIC resumes
execution at the next statement after the GOSUB.
Neat, huh?

In order for a BASIC subroutine to work, the
computer has to know how to get back to the instruc-

B~-SIC s1:ack

:20

~- POINTER

Line 100 - This line executes a GOSUB to
Line 200. The next statement after this GOSUB
is Line 110, so this number is placed on the
stack, and the stack pointer is advanced to the
ne?Ct available position. Execution continues at
Line 200. The stack now looks like:

B~-SIC s1:ack

:20

110

~- POINTER
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Line 200 - The computer adds one to the
variable A. The stack is not affected.

Line 210 - The computer encou ters a
RETURN statement. At this point, the co pu­
ter increments the stack pointer, like so:

BASIC 5"tack

20

Until we meet again, here's a little program to get
you thinking. Type in the BASIC program in Figure 6
and RUN it. It may take a while, but something will
happen, and I want you to see if you can find the
cause. Use the stack illustration method I used in the
BASIC example to get the answer.

Also, if you haven't already, try to find more alter­
nate methods for multiplying 5 by 27! D

~~O ~-- POINTER

Address all letters to:
Now the computer takes the line number 110
from the stack. As you can see, the computer
can now go back to the instruction after the last
GOSUB. Execution continues at Line 110.

Line 110 - Another RETURN is encoun­
tered, and the stack pointer is incremented
again. Now the stack looks like this:

BOOT CAMP
P.O. Box 23
Worcester, MA 01603

BASIC 5"tack

20 ~-- POINTER

HO

Ir===================

EXCITEMENT

Call toll-free outside Texas: 1-800-433-2938

- Inside Texas call: 817-292-7396

WEDGWOOD RENTAL
• 5316 Woodway Drive

Fort Worth, Texas 76133
CIRCLE #148 ON READER SERVICE CARD.

I~."
~

BUY

SPECIALS

400/800/810
Heavy Duty Dust

Covers - $3.49

EPYX
King Arthurs Heir (D) ... $ 9
Crush, Crumble, Chomp (D)$15
Invasion Orion (D) $ 6
Datestones of Ryn (D) $ 6
Dragons Eye (D) $11
Star Warrior (D) (C) $15
Temple of Apshai (D) $16
Rescue at Rigel (D) (C). .. $10
Ricochet (C) $ 6

COSMI
Crypts of Plumbous (DC) $3.49
Spider Invasions (D) (C) . $3.49
Galactic Avenger (D) (C)'. $3.49
Aztec Challenge (D) (C) . $3.49

Many mOre

$42
$42

$22
$22
$27
$27
$29
$33
$29
$45
$35
$25
$26
$79
$79
$79
$79
$42

JI,-
ATARr

RENT

NEW & EXCITING

INDUS

DISK DRIVES
$349

Ultima III (D) .
Sorcerer (D) .
Boulder Dash (D) .
Saigon, Final Days (C) ..
Dunzhin (C/D) .
Kaiv (C/D). _ .
Drol (D) . _ .
Heracles (C/D). .
Mr. Robot (D) .
MMG Data Manager .
MMG Mail List .
MMG Form Letter .
MMG General Ledger .
MMG Payroll Program ..
MMG Inventory Control.
MMG Accounts Payable.
MMG Accounts Rec'ble .
Seven Cities of Gold ..

--=-,
Figure 6.

The computer gets the line number from the
stack and completes the RETURN by resuming
execution at Line 20.

Line 20 - This line terminates execution
with the END statement. The stack is back to its
original condition, with the pointer indicating
the first stack location. The line numbers are
still in the stack itself, but since the stack pointer
no longer points to them, they are no longer
active. They will be wiped out by new stack
entries.

Now do you see how the stack works? It's a great
way to handle subroutines, where the computer must
be able to find its way back to the code which called
the subroutine.

~O GOSUB ~O

20 END

Until next time.
If you think Boot Camp looks more like Basic

Training this issue, hold on! I wanted to explain the
subroutine process in a language you're familiar
with, like BASIC. Next issue we'll examine the oper­
ation of the 6502 subroutine process, and learn how
to use the stack for our own programs.
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STARS

ISSUE 20

16K Disk
inAction!

by Donald E. Glover

. I was looking for something to do with my shiny
new Action! cartridge when I ran across the article
Stars 3-D by Craig Patchett in ANALOG No. 16.
16. To become familiar with the new language, I
decided to translate this demonstration program
into Action!, a job I thought would take one or two
hours. The task eventually took much longer, due to
a number of strange quirks associated with the
Action! language. I hope this discussion of my
problems will save other Action! programmers some
hair pulling and nail chewing.

My first task was to find a place forthe display list
(DUST) and screen memory (STRUN).I wanted to
put them in a safe location, while allowing easy
access from Action!-generated code and in-line
machine code. I finally decided to put them in
Action! arrays whose starting addresses were defined
such that the display list and screen memory started
on lK boundaries in high memory. (The Atari
cannot easily deal with a display list which crosses a
lK boundary or screen memory which crosses a 4K
boundary.)

Calculations to generate the display list required
that the address ofscreen memory be divided by 256
to obtain the high byte of the address. Performing
this division on addresses greater than 32767,
unfortunately, gives the wrong answer, since
Action! multiplications and divisions always
assume they are acting on signed numbers. Try
typing:

X PRINTCE(32768/256)

in the Action! monitor and see what you get. After

figuring out the problem, I replaced the division by
256 with "RSH 8" (shift cardinal number right 8
bits). The use of this technique can be seen by
examining the procedures STRINI() and DLSINI().

The next problem was to insert the addresses of
the arrays STRTPH, STRTPL, and STRPOS into the
machine language procedure SCROLLO. My initial
attempt to do this involved inserting the address
during the compilation phase. Using this method,
the first instruction in the procedure SCROLLO
would be:

$BO STRTPL ;LDA STRTPL, X

To my horror, the addresses of arrays compiled
into the code by this technique frequently (but not
always) differed from those observed after compila­
tion. Apparently, the addresses of arrays change
during the compile phase, and the compiler cannot
modify addresses inserted into machine code. The
solution was to "POKEC" the addresses into the
machine language routines during run time [see
the procedure MAINO].

I believe everything else in the listing is under­
standable, because I kept the names of all routines
and most of the comments the same as those in the
original assembly language listing. A word of warn­
ing: this program is designed to work with a machine
having 48K of memory. If your machine has less
memory, you will have to change the starting address
of the arrays DUST and STRUN. The place to do
this is clearly marked in the listing.

Before finishing, I should mention another couple
of Action! peculiarities.
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~trlint4B*counter)·b~

INDEX I LDX INDEX

:~~~~ :L~*RS~~~~~.X
eOLPFe , STA eOLPFIlI
INDEX , INe INDEX
,RTI

1. Negative FOR loops do not work. Try:
FOR COUNTER=5 TO 0 STEP -1

in a sample test procedure. It won't work.
2. You cannot initialize a variable to a nega­

tive number.
TEMPl=[-I] will not work

However
tempI =[65535]

will accomplish the same thing.
3. The example on page 123 of the manual

doesn't work (at least with Version 3.5 of
Action!). PRINTCE(rec. idnum) prints the
wrong answer. For some reason, PRINTCE(rec.
idnum*l) gives the right answer.

I suspect Action! will never be used to write com­
mercial arcade-style games, because it is just not as
efficient at "bit-twiddling" as machine code (try writ­
ing the procedure scroliO in Action!). It also does not
produce code as compact as that produced by a good
assembly language hacker, a definite consideration
when trying to stuff a game in an 8K or 16K ROM
cartridge. Nevertheless, I feel that the language (per­
haps with the help of a few machine language routines)
can be used to write games similar in quality to the ma­
chine language games found in ANALOG in a much
shorter time than usually required. Games written in
Action! would also be easier for novices to analyze
and understand. 0

OD
RETURN

, ••••*********••••••••••••••••••••••
PROC dls1ni () , initialize d1~pl~y list

g~~~ t~~~type,aff&et,counter

, do for each scan line
dli.t(0)·.70 dli.ttl)-.70 dl1.t(2)-_F"
FOR counter-e to 191
DO

dlist<3.<counter+l»-*CE , Or~phic. 7+
, now pick .tar type
etartype-RAND(B)
, met color for e~ch line
utrcol <count.r)-m~ncol(~t~rtypel

~f~:~~~~~~g(~~r·~~f}~~~T~~~rrine
, now §ut addrese of llns into di.pl.y li6t

~1~:~~o~(~~~~~:r~~~~~::j~~jl~(~~~t~~~y~6~;~~~ti~;~~~~;
DD dllyt(3.<counter t i)+2).tstrtp(2••t.rtyp.)+offget) RBH e

, now fintah up diSpl.r list
~t~:~~;~::::il~{&~~;p natruction
dll.t(~SI)·dll.t RSH S
sdlstl-dlist ,t&ll antic where diSplay list i9
edmetl-.23 ,wide screen

RETURN, •••••••••••• *••••••••••••••••••••••
~R~~od~~~~l~ ~t:~1:6 ;~:~ ~g~~~r~g~u~o~;t~~ ACTION!

[
CRE
CSD
"SD
"SD
"EE
C~1lI

1
RETURN, _...••....-_ .
PROe MAIN()

Iii fi)( up ml routine., b~ pOkln~ In QddreQse. of varioue .rrAy.

~g~Eg~~~;~ll:jr~~;~ 1)
POKEC(.crOll+12,.tr~ph)
POKEC<8croll+i7,.trpos)
POKEC(scroll+40,strpo5)
POKEC(DLI+i,8indek)
.trin1 () , •• t up st,,"'-fi
dl.ini () ,set up dttipl_y 1tg;t
color4-e ,_at b.Ckground color

e~~y:~~~i~bl~~~~~;1q~b~.~~~2~~~.~~~;n~P vbl.nk
bon ow Jltet let thing. run

OD
. RETURN

•



Lyco Computer Marketing & Consultants

TO ORDER TOLL FREE 800-233-8760
CAll US In PA 1717-327-1824

Avolloble lor IBM PC. Apple. Atorl. Vic 20 & Vic 64

PRINTER PAPER

AVAILABLE SAVEPRINTER

INTERFACING

LETTER QUALITY
SMITl-i CORONATP2... S449.00

DIABLO 630 •• 51719.00

ALPAHCOM 42 S89.00
ALPHACOM 81 S129.00
NEC 8023 S369.00
NEC 8025 S699.00
NEC PC·8200

COMPUTER .......... SCALL

EPSON
RX·60 SSAVES
RX·80FT ON
FX·eo In·Slock
FX·l00 EPSON
MX·80FT PRINTERS
MX·l00 SSCALLSS

MANNESMANN
TALLY

SPIRIT 80 SCALL
MT 180L. : SCALL

on these
in-stock

OKIDATA
eo SSAVE$
82A CALL lor
83A LOWEST
B4 PRICES
92 _ on these
93 In·Slock
PACE1"ARK 2350 PRINTERS

ATARI850

REPLACEMENTS

IN-STOCK

CITOH
GORILLA GXloo 179.00
PROWRITER 8510 $339.00
PROWRITER II $859.00
8600 $1025.00
STARWRITER S1099.00
PRINTMASTER S1499.oo

STAR MICRONTICS
GEMINI lOX '2119.00
GEMINI 15X SCALL
DELTA 10 $479.00

PACMAN ....... '29.7(;
DONKEY KONGS29.-i5
DIG DUG $29.75
DEFENDER $29.75
CENTIPEDE '29.75

MODEMS
ANCHOR MARK I .. 579.00
ANCHOR MARK 11..579.00
HAYES SMART ... 5239.00
HAYES MICRO II 5309.00

Micro Bil
PP·l000 S129.75

NOVATION
.... 5144.00

·· .. ·5155.00
5115.00

APPLE CAT II .... 5279.00
212 APPLE CAT. 5589.00

PARKER BROTHERS
Tutankham R $33.75
Super Cobra R $33.75
Aatro Ch R $33.75
Frogger R $33.75
OBert R $33. 75
Popeye R $33.75
Risk R 542.75
Cheas R $42.75

SPINNAKER
Story Machine R $26. 75
Face Maker R $24.75
Klnderomp R $20. 75
Fraction Fever R $24.75
Della Drawing R......•.. $28. 75

MONITORS
Sokol. Color $229.00

Amdek Color I S275.00
Amdek 300 Green . S149.00
Amdek 300 Amber S149.00
Gorilla Green S99.00

SSI

Bottle of Shllo C/D $26.75
Tlgeroln the Snow C/O $26.75
Battle for Normandy C/O .. S26.75
Knights of the Oeaert C/O. S26. 75
Coamlc Balance C/O ...... $26.75

ON-LINE
Frogger $24.95
Wizard & Prln $28.95

ROKLAN

Wizard of War $29. 75
Gorf S29.75
Delux Invader $27.95

BIG 5
Mln.er2049~.•.....•.,~$.32.75

APX 3RMath $19.95
Typo Attack $24.95
Family Budget $19.95
F. Cash Flow $19.95

EASTERN HOUSE
Monke Wrench 2 $52.75

BRODERBUND
Bank Sireel Writer D S49.75
AE D $2·4.75
Apple Panic 0 $23.75
Chopllfter ROM $32.75
David's Midnight $24.75
Stellar Shuttle C/O $18.75
Ft. Apocalypse $24.75

SYNAPSE

BLUE MAX C/O $24.75
Fl. APOCALYPSE C/O S24.75
PHAROAH'SCURSECID $24.75

DUST COVERS

BOO $3.99
400 S3.99
1200 $3.99
410 S3.99
810 S3.99
1050 S5.99
PROWRITER S5.99
GEMINI lOX S5.99
PERCOM DISK 55.99

ALIEN GROUP
Voice Box 2 . $99.75

DON'T ASK
Sam $41.75
Abuse $15.95
Telealr!. $21.95
Poker Sam. $24.95

EPYX

GATEWAY TO
ASPHI R 26.75

JUMPMAN JR R S26.75
PIT STOP R S28.75
GATEWAY TO

ATARI'"
Compulrrs for proplt:
o

600XL SCALL
800XL. for
1400XL. .. Lowest
1450 ..... Prices
1020 PRINTER NOW
1025 PRINTER IN
1027 PRINTER STOCK
1050 DISK DRIVE SAVE$
1010 RECORDER S74.]5

DEADLINE .. S34.7!1
ENCHANTER .. '34.7!1
INFIDEL .$34.7!1
PLANETFALL·· '34.75
STAR CROSS .. $34.7!1
SUSPENDED .. '34.75
WITNESS $34.75
ZORK I '34.75

FOR ATARI
COMPUTERS
AT88S1 .... $329.00

AT88S2 •••• $535.00

AT**S1 PD ••• $439.00

RFD40S1 ••• $399.00

RFD40S2 ••• $675.00

RFD44S1 ••• $449.00

AT88 doublerDisk Drive. _• 5245.00

TEXAS
INSTRUMENT

'Actct S HI 11(1 leH TRS 11(1 fl. \/1· ...

POLICY

In-stock items shipped within 24 hours of order. Personal
checks require four weeks clearance before shipping. No
deposit on C. O. D. orders. Free shipping on prepaid cash orders
within the continental U.S. PA residents add sales ta ... All
products subject to availability and price change. Advertised

prices show 40" discount offered lor calh, add 40" lor Masler
Card or Visa. DEALER INOUIRIES INVITED.

VISA
E'

RANA

DISK DRIVE

COMPUTER CARE

BIB
5'1. DISK DRIVE

CLEANER Sl~75

COMPUTER CARE
KIT $19.75

TRAK DISK DRIVES HARD DISK
AT·Dl $37!f.00 DRIVES for
AT·D2 $399.00

PRINTER CABLE $22.95 PlE IBM PC
,,_iiiiso.ft.wo.reiil.oriiA.TDii·2ii·.·. iii'S.22•.9.5.. AP •

5MEG ••••• 51349.oo

10MEG ••• 51599.00

15MEG ••• 51999.00

20MEG ••• 52359.00

TO ORDER:.

BLANK DISKETTES
ELEPHANT

Singi. Sid. SO (10) '17.75
Singi. Sid. DO (101 121.75
Doubl. Sid. DO (10) S28.75

MAXELL

MO I (10) 1211.75
MO" (10) 311.75

CERTRON CASSETTES

CC-l0 12 'or 15.g0
CC·20 12 for 17.011

INNOVATIVE CONCEPTS

Olak Storage (holda 10) t4.115
Disk Storage (holda 15) '0.115
Disk Storage (holds!lOI '28.115

CALL TOLL FREE or send order to

800-233-8760 Lyco Computer
P.O. Box 5088

Customer Service 1-717-327-1825 Jersey Shore. PA t 774C
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DO YOU SUBSCRIBE TO ANALOG
COMPUTING ON DISK OR CASSETTE?

... if not, then you
should. Since issue
1, ANALOG's
cassette and disk sub­
scriptions have
eliminated the
need for you to
spend hours typing
in programs from the
magazine. All of the
programs in the
magazine are on the
cassette and disk
versions.

1 year (12 issues) on
cassette, $90.00,
disk, $130.00; %
year (6 issues)
cassette, $48.00,
disk, $72.00.

To subscribe on cassette or disk,
send check or money order to:

CASSETTE SUBSCRIPTION
or

DISK SUBSCRIPTION
P.o. BOX 615

HOLMES, PA 19043
For Fastest Service,
Call Our Toll-Free

US Order Line
800-345-8112

In Pennsylvania call 800-662-2444
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24K Cassette or Disk

by David Plotkin

Bounce, written by Joel Gluck and published in
ANALOG issue 15, was a lot of fun to play with,
just as Joel predicted it would be. The obvious
enhancements that sprang to mind included a higher
resolution screen and multiple colors. Unfortu­
nately, higher resolution (and more than four
colors) means more points to draw, and BASIC
slows to a crawl. Fortunately, Action! from OSS
presents an alternative, so I translated and modified
the program into Action! Try punching it in; I think
you'll agree that the color patterns and dynamic
"ball" are fascinating to watch. To use this updated
version of Bounce, you must have the Action! car­
tridge installed in your Atari. The program works
pretty much like the original: You draw "walls" with
your joystick, then hit the space bar to start the ball
bouncing. Hitting the space bar again stops the
bounce, so you can draw more walls with your joy­
stick, or erase by pushing the fire button. Ifyou press

the ESCAPE key while the bouncing is stopped, you
will return to the menu screen to review the com­
mands. The program uses Graphics 11, so there are
fifteen colors on the screen, and the color of the line
drawn changes each time the cursor bounces. The
left arrow key (CONTROL *) changes the speed of
the bouncing cursor; at the highest speed it's really
moving. It can go even faster if you delete the DO
OD loops following the sound statements. You will
lose the sounds of the bounce ifyou do, however. So
have fun with this juiced-up version of Bounce. 0

Action! Listing.

1100UlE

; BOUNCE frOM ~N~lOG Magazine
; Issue IUS
; n,.rtU·W:ti'l:tW"

BVTE keY=764.x.y.consOle=S327~.
attract=77
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CARD ctr
INT A,B

PROC wallchex (]

IF x}78 THEN x=78 FI
IF Y}l~e THEN Y=l~e FI
IF x<1 THEN x=1 FI
IF Y{1 THEN y=1 fI
RETURN

PROC Menu (]

PrintE CltBOUNCE frOM Analol
r

Issue SUS")
PrintEC" h ,_illf-.:!- [W"n)
PrintfC"y.E* Use stick to draw walls.Y.EU)
PrintFCu* Hold trigger to eraSe,y.E")
PrintFCu* Hit ESC to clear screen,Y.E")
PrintECIt* Hit SPACE to bounce,U)
PI' i ntE Cu* @ji-b.' c ontro I baII speed")
PrintC"Press any key to continue,")
key=2SS
While key=25S Do Od
Key=255
RETURN

P.ROC drawscreenC)
BYTE curs=752
GraphicsCO)
curs=l
Henu(]
Graphics (11)
curs=l
SetColorC4,9,4) ;SetColorC4,e,O)
color=lS
PlotCO,O)
DrawToC7~,O)

DrawTo C7~, 1~1)

DravToCO,I'3!)
DravToCe,O)
RETURN

PROC f I ash ()
color='3
PlotCx,y)
FOR ctr=O to ~OO DO OD
color=O
PlotCx,y)
FOR ctr=O to ~OO DO 00
RETURN

PROC bounc eO
BYTE fate=53770,L=[Ol.PA,PB.G.

kolor=[ll.tiMe=[~2]

color='3
tl=1
B=1
PlotCx.y)
DO

If key=33 THEN key=255 RETURN fl
WHILE LocateCX+A.y+B){15 Do

color=kolor
PlotCx,y)
x==+A
y==+B
wallchexO
color='3
PlotCx,y)
L==+l
fOR ctr=O to 5*tiMe DO OD

00
If key=7 THEN

key=255
tiMe==-:U

fI
SoundCO,L*4+2e.18.8)
PA=LocateCx+tl.y)
PB=LocateCx,y+B)
fOR ctr=O to 100 DO 00
SndRst (]
L=O

IF PA}2 tlND PB}2 THEN
A=-A
B=-B

ELSEIf Ptl}2 AND PB{J THEN
A=-A
color=2
PlotCx.y)
y=y+B
color=~
Plot Cx, y)

ELSElf PB}2 AND Ptl{J THEN
B=-B
color=2
PlotCx,y)
x=x+A
color='3
Plotex,y)

ELSEIf fate}127 THEN
B=-B

ELSE
A=-A

fl
kolor==+l
IF kOlor}14 THEN

kolor=l
FI
attract=o

OD
RETURN

PROC drawO
BYTE qq

drawscreen 0
x=48
y=~5

DO
IF key=28 THEN

key=25S
drawscreenO

ELSEIf key=33 THEN
key=255
bounceO

fl
If StickeO)=15 THEN

fl ash ()
ELSEIf StiCkCO)=7 THEN

x=x+1
ELSEIF 5tickCO)=6 THEN

x=x+l
y=y-1

ELSEIF StickCO)=14 THEN
Y=Y-1

ElSEIF StickCO)=5 THEN
x=x+l
y=y+I

ELSEIf 5tickCO)=11 THEN
X=X-1

EL5EIF 5tickCO)=10 THEN
x=x-1
y=y-I

EL5EIF StiCkCO)=13 THEN
y=y+I

ELSEIF S1:ickCO)=~ THEN
x=x-l
y=y+1

fI
wallchex 0
IF S1:rigCO)=O THEN

color=O
flash 0

ELSE
color=15

FI
PlotCx,y)
IF 5tickCO){>15 THEN

qq=S1:rigcO)
SoundCO,C200-x-y)*qq.8+2*qq.4)
FOR ctr=O to 10eO DO 00
SndRst 0

fI
00
RETURN

•
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? "A nUMber ~ells your approxiMa~
lid stance frOM ~he 'tr,~sure."

? ? "Good INcknd ha.ve fun!"
? ? "Press .' to begin ..... j
IF PEEK(5327~) THEN 1200

(continued from page 24)

Line 4550 - Compute ASCII code of dis­
tance clue, and (4560) jump ahead (to 4700) to
display that clue.

Line 4600 - Find horizontal and vertical direc­
tions of treasure from Seeker.

Line 4610 - Compute the proper index
num-ber for the ARROW( ) array.

Line 4620 - Make clue that arrow.
Line 4700 - Show the clue on the screen.
Line 4710 - Return to game loop.

That's the whole clue-making process. The compu­
tation of distance or of the proper arrow index may
seem complex, but after puzzling them out, they be­
gin to make sense.

Endings.
When the game ends, it branches to Line 5000 for the

"End" routine. The elapsed time is computed using two
of the time locations, and then is printed out, along
with the number of guesses the player took.

If elapsed time was less than fifteen seconds, a
little congratulatory sequence occurs on Line 5130.
Lines 5140 to 5200 handle the option of playing
again. The PLAYAGAIN variable is set to "one" if
the START key is hit; if anything else is hit, it is set to
"zero."

Only the beginning.
Why am I rehashing old game ideas (you may ask

yourself)? Well, it so happens that this particular
game idea is ideal to program simply and to expand upon
creatively. With it, we can start small and think big.

For example, CLUES.A is only a one-player game.
What happens when you make it two-player? I had a few
ideas along those lines the other day, and I wrote
them down in the following cryptic form:

Permutations of "Clues"
(two-player)

1. One treasure, misinformation beyond a cer­
tain range (say, five grid points).

2. Two treasures, mixed information. Or three
treasures (lor 2 treasures could be false)!

3. Separate treasures for each player: a. 1
/player/, misinfo; or b. 2/player, mixed info.
Players' clues are distinguishable by color or
RVS field.

4. Clue characteristic: a. Transient - clue dis­
appears when you move away; or b. Permanent­
clue remains visible (like in CLUES.A).

5. Special features: a. Hidden Bomb, if set off,
moves treasure to a new spot; or b. Mobile trea­
sures - treasures move after each guess (clues
should be transient).

6. Weird/idea: Players take turns at screen.
On each turn, a player sees only his treasure

(which he must keep hidden) and himself. He
may either: a. Take a guess as to where the
opponent's treasure is; or b. Move his own
treasure.

These notes may seem a bit mangled, but there are
some interesting ideas in there. Of course, we don't
have to develop all these possibilities at once. We can
write various prototypes to tryout different ideas.
As a matter offact, that's the subject of the next Our
Game. Keep your booties on and stay tuned!

I want mail.
I want mail so badly I can taste it (no, that's just an

expression; I don't eat the letters you send me). More
importantly, I want YOU to vote in Our Game Special
Election-Year Game Idea Vote! Remember, if you
don't vote soon, Victor the Frightening Vote­
Counting Robot will get angry - and you wouldn't
want that to happen, would you? For details,
take a look at last month's ANALOG (issue 19).

Of course, if there's anything you want to flame
about, or any game idea you think is up to scratch,
send it along, too. I promise you I'll read your letter.

Send your letters (and your favorite recipe for onion
dip) to:

Our Game
c/o ANALOG Computing
P.O. Box 23
Worcester, MA 01603

Next month: more CLUES! 0

100 REM - CLUES Pro~o~ype A
110 REM - by Joel Gluck / April '84
120 REM - "Our GaMe"
130 REM - ~NALOG COMpu~ing June '84
200 GOSU8 1000:REH - In~ro/Op~ions

210 GOSU8 2000:REH - Ini~ialize
220 GOSU8 3000:REH - Ini~. Screen
230 G05U8 4000:REH - GaMe
240 G05U8 5000:REH - End
250 IF PLAYAGAIN=l THEN 220
260 END
1000 REM - @mjjl.UIBII,i1J.i
1100 GRAPHICS 0
1110? "welCOMe ~o ~ (version A)!"
1112 ? :? " 'A Minu~e to learn,":?

" ~wo Minu~es ~o Mas~er.'"
1120 ? :? "Object: Find the I;n:r:m 1m
~":? "as fast as you can."
1130 ? :? "Directions: Use joystick Ul
to Move":? "your Seeker (~he .) ~o a

pOint on the"
1140 ? "grid where you ~hink ~he ~reas
ure":? "Migh~ be and ~hen press ~he jo
ystick"
1150 ? "trigger. I~U are correc~. y
ou win! If no~, a ~ will appear.":?

"The (!I!!I3 will be either an arrow or"
1160 ? "a nUMber. An arrow pOints in t
he":? "general direction of ~he treasu
re."
1170
e":?
1180
11~0

1:200
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Initiali'e

Init. Screen

1210 SETCOLOR 4,12,6:REM - acknowledge
key press by changing border color

1220 RETURN
24100 REM ­
2100 DIM XS(15),YSC15):REM - joystick
direction storage
2200 FOR Z=5 TO 15:REH - possible
joystick values
2219 READ A,B:REH - READ direction
values into dUMMY variables
2220 ~SCZ)=A:YSCZ}=B:REM - store
direction values
2230 NE~T Z
2240 REM - direction values:
2250 DATA 1,1,1,-1,1,0,0,0,-1,1,-1,-1,
-1,0,0,41,0,1,0,-1,0,41
2300 REM - ARROW graphics values:
2310 DIM CH$Cl),ARROWCS}:REM - arrow g
raphic storage
2320 FOR Z=O TO 8:REM - possible arrow

values
2330 READ CH$:ARROWCZ}=ASCCCH$C1,1»+1
28:REH - read arrow char. and convert
to nUMerical code +128 for reverse
2340 NEXT Z
2350 REM - arrow characters:
2360 DATA r,<,L,A,'?,v",>,"
2400 REM - other graphics:
2410 WALL=ASCC }
2420 GRID=ASCC }
2430 SEEKER=ASCC"e")
2440 NUMBER=ASCC"0")+128:REM - base
nUMber is zero, +128 for reverse
field
2500 RETURN
3000 REM ­
3100 GRAPHICS 0
3110 SETCO~OR 2,0,0:SETCOLOR 4,7,4:REM

- baCkground and border color
3120 POKE 752,1:REM - Make cursor
invisible
3200 COLOR WAll
3210 PLOT O,O:DRAWTO 3~,O:DRAWTO 3~,23

:DRAWTO 0,23:DRAWTO O,O:REH - draw
outside wall
3250 COLOR GRID
3260 FOR ~=1 TO 38:RfM - grid breaks
down into 38 colUMns
3270 PLOT H,1:DRAWTO X,22:REM - draw
one colUMn of grid pattern at X
3280 NEXT X
3300 XSK=1~:VSK=11:REM - starting
coordinates of the Seeker
3310 COLOR SEEKER:PLOT XSK,VSK:REM ­
draw Seeker
3320 UNDER=GRID:REM - "underneath" the
Seeker is blank grid space

3400 ~TRS=INTCRND(1)*38}+1:REM- x­
coordinate of the treasure
1410 VTRS=INTCRND(1)*22)+I:REH - y­
coordinate of the treasure
1420 IF XTRS=XSK AND VTRS=VSK THEN 340
O:REM - prevent treasure frOM being
right under Seeker'S feet at start!
3500 RETURN
4000 REM - ~
4100 POKE 20,0:POKE 1',O:REM - set
tiMer to zero
4110 GUESSES=O
4120 FOR V=15 TO 0 STEP -0.5:S0UND 0,1
00,10,V:NEXT V:REM - starting bell
4200 REM - gaMe shell
4210 S=STICKCO):T=STRIGCO) :REH - get
stick and trigger values
4220 IF T=O AND 5=15 THEN GOSUB 4500:G
OTO 4210:REM - take a guess Ctrigger
was hi t)
4230 IF 5<>15 THEN GOSUB 4300:GOTO 421
O:REH - Move Seeker
4240 GOTO 4210:REM - nothing happened
4300 REM - Move Seeker
4305 POKE 77,0:REM - prevent ATTRACT
HODE
4310 ~D=~SCS):VD=VSCS}:REH- direction

based on joystick value
4320 LOCATE XSK+KD,VSK+VD,G:REH - find
out what's ahead of the Seeker

4330 IF G=WALL THEN RETURN :REK - can
not Move through a wall!
4340 SOUND 0,XSK+YSK,8,4
4350 COLOR UNDER:PLOT ~SK,YSK:REM ­
erase Seeker
4360 XSK=~SK+~D:YSK=YSK+VD:REH- Move
Seeker
4370 COLOR SEEKER:PLOT ~SK,VSK:REM ­
draw Seeker
4380 UNDER=G:REH - new "underneath"
value
43'0 SOUND 0,0,0,0
4400 RETURN
4500 REM - take a guess
4502 GUESSES=GUESSES+l
4505 IF ~SK=~TRS AND VSK=VTRS THEN POP

:RETURN :REH - win!
4510 FOR V=8 TO 0 STEP -0.5:S0UND 0,10
,4,U:SETCOLOR 2,0,V:NEXT U:REM -
spec ial effects

4520 IF UNDER<>GRID THEN 4700:REH ­
show the saMe old clue that's in that
spot
4530 DIST=INTCSORCC~TR5-X5K)A2+CYTR5-V

SK) A2) +0 . 5)
4540 IF DIST>' OR RND(1}<0.3 THEN 4600
:REH - if too far, use an arrow clue
4550 UNDER=DIST+NUHBER:REM - nUMber
clue
4560 GOTO 4700
4600 XD=SGNCXTRS-~5K}:YD=5GNCVTR5-Y5K)
:REH - direction toward treasure frOM
Seeker

4610 Z=3*CKD+l)+CYD+l):REH - COMPute
proper arrow nUMber
4620 UNDER=ARROWCZ):REH - use that
arrow
4700 SOUND 0,20,10,8:COLOR UNDER:PLOT
XSK,VSK:SOUND O,O,O,O:REH - show clue
4710 RETURN
5000 REM - rm
5100 TIHE=CPEEK(20)+256*PEEKC1'»/60:R
EH - find jiffies and divide by 60 to
get seconds.
5110 GRAPHICS 0
5120 '? :'? "Vou did it in ";TIME;" seco
nds"
5125? "(and in ";GUE5SES;" guesses)."
5130 IF TIHE<15 THEN'? :FOR F=100 TO 1
o STEP -10:S0UND 0,F,10,4:'? "Congratul
ations!":NE~T F:SOUND 0,0,0,0
5140 ? :? "Hit~ to play again,"
5150,? "anything else to stop ... ";
5160 POKE 764,255:REH - clear keyboard
value

5170 IF PEEK(764)<>255 OR PEEKC5327'){
6 THEN PlAYAGAIN=O:,? :POKE 764,255:RET
URN :REH - they've had enough
5180 IF PEEKC5327')=6 THEN PLAYAGAIN=1
:RETURN :REM - More!
5200 GO TO 5170

•
CHECKSUM DATA

(See page 23)

•
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MOVIEMAKER
by Interactive Picture Systems
RESTON SOFTWARE
11480 Sunset Hills Road
Reston, VA 22090
(800)336 - 0338
48K Disk $49.95

by Bob Curtin

Here's another good one, folks. MovieMaker is a
program or, more correctly, a series of programs
which allow the user to create animated "movies"
about thirty to sixty seconds long, with a very pro~

fessional appearance. The animated computer graphics
which can be created with this package are as good as
any the "big boys" make, and you're limited only by
time and your imagination.

MovieMaker is broken up into four sub~programs
entitled compose, record, smooth, and play. The
compose mode allows you to draw characters (the
actors) as a series of shapes which, when combined
into sequences, give the illusion of movement. Each
shape is the equivalent of a single drawing in regular
animation, and up to sixteen shapes can be combined
to create an action sequence. This would be the
equivalent of flipping sixteen pages or "frames" in
normal animation. Many action sequences can be
strung together and/or played simultaneously, to
create a full-length feature up to 300 frames long.

Drawing shapes in this mode is much the same as
in Datasoft's MicroPainter or Atari's Paint pro~

gram - that is, with the joystick and keyboard.
However, several clever little features take a lot of the
work out of drawing scores of tiny, repetitious
shapes. The program allows you to duplicate and
move shapes around. These shapes can then be
altered and duplicated, and altered and duplicated
again, and so on [you get the picture? (pun intended)].
A mirror~image feature is provided, so you only have
to draw half of symmetrical shapes; the computer
will draw in the other half automatically. As in the
other graphics generation programs, there's a zoom
feature that makes attending to details in your draw­
ings a lot easier. The zoom feature can also be used
when recording your movie, to give the effect of a
shape coming closer or vice versa.

Most of the work is done in the compose mode,
creating the action sequences and the backgrounds.
Multiple shape files can be stored on disk for use
later, when you start the actual "filming" of your
movie in the record mode. These shape files can also
be used to build backgrounds, and accumulated for
use in sequences in future animations.

Once the shapes, sequences, and backgrounds are
completed, these elements can be combined in the
record mode, to create the finished film. There are a
variety of controls in this mode, which allow you to

record up to six "actors" on the screen at the same
time. This is accomplished by re-recording addi­
tional sequences over an existing film. You can start
and stop anywhere in the film, adding actors, chang­
ing colors, zooming, changing the recording speed
(similar to filming in fast or slow motion), adding
sound and fine tuning the whole creation by using
the many editing commands.

Once the recording is done and the animation
saved to disk, the next step is the easiest. Enter the
smooth mode and give the computer some room.
Your Atari will go over the film and take out all of the
silent~film jumpiness - giving you back a work of
art.

MovieMaker is a complex package, and with
complexity comes a learning curve. There's a lot to
remember. There's a myriad ofcontrols, procedures
and commands, and it takes a while to learn them all.
Once learned, however, the complexity will be
appreciated for the control that it gives you over the
animated graphics you can create with this program.

The documentation provided with MovieMaker
is in the form of a hundred-odd page booklet with
step~by~step instructions, tips for advanced users, a
trouble-shooting section, glossary, detailed summary
of commands and (10 and behold) an accurate and
detailed table of contents. The booklet is well writ~

ten, clean, and (although it leaves nothing to chance)
you don't get the impression that it was written for
the crayon and bubblegum set. There are also several
sample movie files provided, as an example of what
this package is capable of when in the right hands.

Unfortunately, there's no way to play back these
films, except with the MovieMaker program. Res~
ton did not see fit to provide a subroutine or repro­
ducible program which you could use to play back
the animations you create. That's a gripe I had with
both the Atari Paint program and Datasoft's
MicroPainter program. It'd be a simple matter to
list such a subroutine in the documentation, or
provide one on the disk, that could be reproduced
and used in your own programs. I grant that it would
be more difficult with MovieMaker, but certainly
within the realm of the possible. With software run~

ning nearly 20% of the cost of the computer it's used
on, I think the software houses ought to pay at least
as much attention to their customers as they do the
software pirates. But that's another story.

It is a good buy. As I've said in the past, these
wondrous devices are capable ofso much more than
creating hordes of killer tomatoes. It's both refresh­
ing and gratifying to see programs as good as this on
the market. When my kids put aside their game disks
and booted up MovieMaker, I was interested to see
their reaction. Well, several weeks later they're still
at it - struggling at times, but sticking to it and
obviously enjoying themselves. I think Reston has a
winner. D





Scredit
byRon Hodge

If you change your mind about LOADing or
SAVEing a file, simply press RETURN when asked
for the filename. You'll get an error message and a
request for your next option. (You may LOAD or
SAVE a file from any drive, but only look at the
directory on the drive 1.)

After LOADing your files, press 5 to exit to the
editor. Your cursor will be in the upper left corner of
the screen. To move it around, use the CONTROL­
ARROW keys or press the trigger while moving the
joystick. If you want to place a character on screen,
press the appropriate key, or the space bar to erase a
character. All CONTROL-KEY combinations other
than the cursor arrows are ignored by Scredit.

Press OPTION to change the image priority of the
cursor. You have two methods to see which charac­
ter is under the cursor. Pressing START will tog­
gle the screen between the character set chosen and
the internal character set. Pressing SELECT will dis­
play the character in the text window, along with its
hex value.

The hex value will show you how the character
derived its color. If the high bit is set, it shows an
inverse character. If the next-highest bit is set, the
character is in lower caps. For example:

Smooth scrolling is the most dramatic graphics
capability of the Atari system. Ifyou've been follow­
ing Kyle Peacock's recent series, Fine Scrolling
(issues 13-16), you've no doubt sat entranced while
the screen moved about smoothly under joystick
control.

After deciding to set up your own scrolling game
or utility, you whip out Create~A~Font(issue 16)
and create the character set that will make your
screen sparkle. Then, it suddenly dawns on you ­
how do you design a scrolling screen when you
can't even see all of it?

I was faced with the same problem, and the result
was Scredit (short for Scrolling Screen Editor).
Scredit is a screen editor that allows you to design a
screen simply by typing in the characters to the
screen, then SAVEing the screen as a binary file.

My particular need was for a screen in Graphics
Mode 2, 24 TV screens wide. While your screen may
not be the same size or mode, I think you'll find it
easy to modify the program for your own needs.
Let's take a look at how Scredit works.

Scredit starts with a menu of options you'll need
to get started. After taking a look at the disk
directory with option 4, press 1 or 3 to LOAD in a
screen or character set. The menu will remind you
whether you're LOADing or SAVEing a file, and ask
for the filename. Prefix the filename with D:. Scredit
will confirm that the LOAD is complete, or report
any disk I/O errors, using standard error numbers.

C=$23
C=$63
C-$A3
C=$E3

upper case
small caps (+$40)
inverse (+$80)
inv + small caps (+$40+$80)
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Move the joystick to scroll the screen. The cur­
sor will move if the trigger is pressed. You can get
back to the menu by pressing ESCAPE. Flipping to
the menu and back is also convenient for positioning
the cursor at the beginning of the screen, since you
always enter the editor at the beginning of the screen.

That's all there is to using Scredit. It shouldn't be
hard to modify Scredit for other screen sizes or
modes. Screen and player/missile parameters, in
addition to the display list, are all the changes
needed. The logic flow remains the same. Since hori­
zontal and vertical scrolling are so similar, the
routines to maintain cursor position for vertical or
horizontal scrolling are similar to the current
routines.

One last thought. Since the logic for Scredit is so
minimal - about 2300 bytes - it could be co­
resident with a program under development. Then
you could flip between the program you're fine­
tuning and Scredit to make screen changes as
needed. 0

BASIC Listing.

19 REM *** 5CREDIT ***
20 O~T~ 0.1.2.3,4,5,6,7,8,',0,0,0,0,0,
0,0,10,11,12,13.14,15
30 DIM O~TS('1),HEX(22) :FOR X=O TO 22:
RE~O N:HEX(X)=N:NEXT X:LINE="0:RE5TOR
E 1000:TR~P 110:? "CHECKING D~T~"
40 LINE=LINE+IO:? "LINE:";LINE:RE~O O~
T$:If LEN(D~TS)<}'O THEN 160
50 0~TLIN=PEEK(183)+PEEK(184)*256:If0
~TlIN OLINE THEN ? "LINE "'LINE'" HISS
ING ! .. : END ' ,
60 FOR X=l TO 8' STEP 2:Dl=~5C(DATS(X,
X»-~8:02=A5C(DAT$(X+l,X+l»-48:BVTE=H

EX(Oll*16+HEXCD2)
70 If PA5S=2 THEN PUT Ul,BVTE:HEXT X:R
E~D CHKSUH:GOTO 40
80 TOT~L=TOTnL+BVTE:IF TOTAL}'" THEN
TOTAl=JOT~L-I000

'0 NEXT X:RE~D CHKSUH:IF TOTAL=CHKSUM
THEN 40
100 GOrO .160
110 IF PEEKCl'S)()6 THEN 160
120 If PA5S=! THEN PUT Ul,!24:PUT Ul,Z
:PUT Ul,225:PUT Ul,Z:PUT Ul,O:PUT Ul,5
4:CLOSE Ul:END
130 ? "INSERT DISK WITH DOS, PRESS RET
URN"; : DIM INS (l) : INPUT INS: OPEM Ul, 8.0
,"D:~UTORUN,SVS"
140 PUT Ul,255:PUT Ul,25S:PUT Ul,9:PUT

Ul,64:PUT Ul,80:PUl Ul.73
ISO? :? "WRITING FILE":Ptl55=2:LINE="
O:RESTORE 1000:TR~P 110:GOTO 40
160 ? "B~D DATA: LINE ";LINE:END
1000 D~TA Z02843Z92f40Z07'40201C4320A3
4020DC40207D41AS80C'3S'OEE000620Z8434C
f14420Z843Z03C432040434C,627
1010 O~TA 0040A229A'03'D4203A'4D'04403
~'43'04S03~'08'D4A03A'00'04B0310S6E4A2
10~'63'04203A'4A'04403A',S"
1020 DATA 43'D4S03A'OC'D4A03A'OO'04B03
Z056E4A'008DCS02A"A8DC6028DC80260A230
A'03'04203A'50'D4403A'43,"3
1030 DATA 'D4S03~'04'D4A03A'OO'D4B0320
56E478ASI0Z'7f85198DOED15860A'008DA392
A'408DA402Al0fBCB444BDB3,S42
1040 DATA 44868220C140~682C~CAI0Ef60A2

OO'04403'8'04S03~'0"04103A'28'048038A
'04'03Z056E46020F542~'07,162
10S0 DATA ~230~901206341~"B8DCA44~'C~
~044LOCI40201443~DC'44C'20FODEC'31'OOS
C'37B00160~'FD8DC'44~'C,,737
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1350 DATA CF48B01120E848BOOF205A46206D
46207E464C47464CB545A'ff8DfC024CI046A'
ff8DfC02A204A514C514fOfC,735
1360 DATA CADOf74CB545A230A'OO'D4803'D
4'OIA'07'D420I2056E460A82A2A2A2A2'OIAA
'82"fl0284'85f160205748,l11
lI70 DATA AOOOASfl'lfAA4f8COlIf01SBOlI
E6f8E6f2D002E6fIASfD186'0885f080000060
A'008Sf8A'I08Sf08DOOOOAS,8I7
lI80 DATA f2I8E'lI85f2B006ASfIE'008SfI
60A4f8f01SC6f8ASf20002C6fIC6f2ASfDI8E'
088SfD8D000060A'lI85f818,81I
lI'O DATA 65f285f2A5fI6'008SFIA'C88SFD
8DOOD060A4F'F013C6f'C6f3C6f3A'00207f47
84fCA'ff207f4760A'0'85f',714
1400 DATA ASf3186'1285f3A'00207f47AOBf
84fCA'ff207f4760A4f'COO'fOlAB018E6f'E6
fIE6f3A'00207f47A5fC186','7'
1410 DATA 108SfCA'ff207f4760A'0085f'AS
f338E'128Sf3A'00207f47A02f84fCA'ff207f
4760AD7802C'07000E208A47,478
1420 DATA BOIAA'0885fOA'808SfE60C'OBOO
OD20'E47B008A'008SfOA'148SfE60A4fCA210
'lf688CADOfA60A4f4COEl'O,'48 .
1430 DATA 04ASfSD008E6f40002E6fS186038
60A4f4C006'004C6f41660A6fSf008C6f41002
C6fS186036608AI02BC6fOfO,34
1440 DATA 06ASf08D040460A21CfE03060003
fE0406CACACAI0f3A'008SfEE6f20002E6f3A'
0885f08D040460E6fOA4fOCO,471
1450 DATA 08B006A5f08D040460A21CB00306
00030E04060E0306CACACAI0fOA'0085fEA5f2
0002C6f3C6f2A'0085f08D04,184
1460 DATA 0460A'OlCD6F02D006A'048D6f02
60806f0260AOOOBIFA484A4A4A4A203848682'
Of186'10C'lA'003186'07", 150
1470 DATA 3C74C86048A'E0800A048DO'04A5
ff8DC6026840ASf285fAASf385fBASFOF008AS
fA0002C6FBC6FA60205748AO,'45

1480 DATA 00BlfA2'3F8D2074607070705700
60570062S70064S70066S7006857006AS7006C
57006ES70070D70072420074,440
14'0 DATA 42287442S07442787441000628CA
'4460008Ff02600S000034000000002f3000'4
A'S4CDf402F00480f40260A', 18
1500 DATA E08DF40260482'3FAOOSO'E248fO
068810f86818606838600CIC2C343736C'8fDO
05201E473860C'8E000520EO,61'
lS10 DATA 463860C'86000S20BD463860C'87
00042087463860A'ff8583A23020EC42A'008D
10D08DOODOA'22802f028DOO,431
1S20 DATA 044C004040002060000000000000
00000000000000000000000000000000000000
000000000000000000000000,'7S

•
CHECKSUM DATA

(See page 23)

•
(Assembly language starts on page 96)

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. 0

., --- CTRL , • --- INVERSE CTRL "~ --- CTR'. C) L --- CTRL Z • --- INVERSE CTRL N
I --- CTRL 8 ~ --- ESC ESC • --- INVERSE CTRL 0.. --- CTRI. C t --- ESC CTRL UP-ARROW ~ --- INVERSE CTRl P

of --- CTRl D • --- ESC CTRL DO"'-ARROW r. --- INVERSE CTRL 0, --- CTRl. E to --- ESC CTRl LEFT-ARROW ---- INVERSE CTRl R-I --- CTRl F oJ --- ESC CTRl RIGHT-ARROW .. --- INVERSE CTRL S
\

..--- CTRl (; • --- CTRL (] --- INVERSE CTRl
~

. T--- CTRL H • --- CTRL . • --- INVERSE, CTRL U
• --- CTAL J ~ --- ESC SHIfT CLEAR • INVERSE--- CTRl U
~ --- CTRL J • --- ESC BACK S - INVERSE.. --- CTRL W• --- eTAl K • ESC TAB ..--- ---- INVERSE CTRL K• --- CTRL L ~ --- INVERSE CTRL I- , --- INVERSE CTRl V--- CTA&. " I: --- INVERSE CTRL A &: --- INVERSE CTRL Z- --- CTAl N • --- INVERSE CTRl B g --- ESC DELETE
• --- CTRl 0 ~ --- INVERSE CTRL C D --- ESC INSERT..,. --- CTRL P :. --- I.VERSE CTRl D a --- ESC CTRL TAB (ClR)
r --- CTR&. 0 :I --- INVERSE CTRL E G --- ESC SHIfT TAB (SEn- --- CTRl R ~ --- III'JERSE CTRL. F • --- INVERSE SPACE+ --- CTRl 50 ., --- INVERSE CTRL G ~ --- INVERSE--- CTRl T -• , --- III'JERSE CTRl H [] --- INVERSE CTRL
• --- CTRl U r --- INVERSE CTRL I a --- INVERSE CTRl ;I --- CTRl V , --- INVERSE CTRl J II --- INVERSE I
T --- CTAl W .. --- INVERSE CTRl K [lj ESC--- CTRL 2.L --- CTRI_ X .. --- I.'JERSE CTRl L tf --- ESC CTRL BACK SI --- CTRl Y D --- ESC CTRL INSERT

.r
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SCREOIT (C) 19B4 RON HOOGE

ASSEMBLEO ON HAC6~

.OPT NO LiST

.OPT OBJ

eTA COLOR.
LOA U~4

~eTA COLPF2
eTA COLOR4 (j)RTS

OPNKBO m
LOX .KOEV OPEN KEVBOARO

<0LOA 1I0PEN

~~~ ~C~~~6~ON
0)

~~~ iC~~::6~ON
STA ICBAH,X
LOA 114
~~~ ~:iAXI,X

n~ ~i~~2,X
SEI TURN OFF BRK KEV
LOA POKHSK
ANO ••7F STRIP HI BIT
STA POKHSK
STA IRQEN
CLI
RTS11-----------------------------

I PRINT THE HENU SCREEN1-----------------------------SCRPRT
LOA 110 CLR 8 TAB POS'S
STA TABMAP
LOA ••40 TAB AT I"
STA TABHAP+I

PRTMSB
I

THIS ROUTINE BETS THE HS8I1 AOOR BEFORE JUHPING TO THE
I PRINT ROUTINE.

>1
LOX .. ~

Bl 'I> }>'I>
LDV HSG,X HI AOOR (l) ZLOA HBB-I,X BET LO AOOR

8 }>STX XSAV SAVE X
JSR PRINT 0'" r
LOX XSAV 0OEX -OEX -< (j)
BPL Bl - ()RTS III

PRINT ::l 0, ENTER WITH A-LSB OF MSG1 V-119B OF "S9 IJQ s:
LOX ." e "'U
~~~ ICBAL,X III

IJQ C
~~~ ~~~~~E~ (l) ::::!
~~: ~~~OH.X JUST TO BE SAFE - Z....

'I> (j)
~;~ ICBLL,X l"'1"...
STA ICBLH,X ::lJSR CIOV IJ,QRTB

11----------------------------1 BET THE OPTION FH K: OEVICE
1----------------------------1
BETOPT

JSR POS2412 POBITION CRBR
GETKEV

LOA IIGETCHR BET THE KEV
LOX .KOEV
LOV III
JSR OOCIO

PRTI
LDA ... 98 FORCE EOL AS 2NO
STA BUFF+1 CHAR IN BUFFER
LOA. <BUFF SO ONLY 1 CHR
LDY • >BUFF IS PRINTEO.
JSR PRINT PRINT SELECTION
JSR PRTBLK BKIP A LINE

LOA BUFF IS KEV OK ?
CHP ••2" IS IT SPACE?
BEQ BETQPT
CHP .·1 KEV <I ?
BCC PRTQUE ~~~,~~K?KEV ABAINCMP .-6 ... 1
BC8 PRTQUE
RTS

PRTQUE U51 PRINT QUESTION AGAIN AFTER, WRON8 KEV 18 PREBBEO (f)
LOA ••FO BUIZER CHAR CSTA BUFF
LOA • <BUFF m
LOV • >BUFF

'"JSR PRINT
JSR POS2412 PLACE CRSR 0

COHHANO AOOR
BUFF AOOR LO
BUFF AOOR HI
AUX BVTE 1
AUX BVTE 2
CENTRAL 110
BUF LEN8TH LO
BUF LENSTH HI

CURS ONIOFF
CURSOR COLUHN
ROW
TAB SET POS'S

CHAR SET AOR

CHANGE COLORS

ODS ON OISK
ANNOUNCE NO OOS
THEN START OVER

.0342

."344

."34~

.834A
11034B
.E4~6

."34B

."349

.02C0

.O"IF

.E462

.0284

.0409

.040A

.040E

.02FB

."2F8

.~~

.~4

.1I2A3
106

LOA .0

JeR CLSALL
JSR OOB

RETURN ONLY IF NO
JSR NOOOS
JHP MENU

JSR CLSALL CLOSE DEVICES
JSR tlOOE" OPEN S: " E:JSR OPNKBO OPEN KEVBOARO

AI
JSR CRSROFF
JSR SCRPRT PRINT HENU
JSR BETOPT 8ET OPTION
JSR OOOPT 00 THE OPTION
LOA OPT
CHP •• ~ EXIT OPTION?
BCC Al NOT IF <~

BNE A2 IT'S 6
JSR CLSALL CLOSE OEVICES
JHP INIT BO TO EOITOR

A2

OPENEO
1 OPEN THE E:OEVICE

LOX .EOEV
LOA .OPEN

~~~ ~C~~~6~ON
~~~ iC~~::6~ON
STA ICBAH,X
LOA .12 AUX COHHANO
~~~ i:iAXI,x REAO " WRITE

~~~ ~i~~2,X

PCOLR0
CON SOL
XITVBV
TRIG0
CHBASE
WSVNC
NHIEN
ATACHR
CRSINH
COLCRS
ROWCRS
TAB HAP
RAHTOP
11------------------------------I CIO AOORESSES1------------------------------
1
ICCOH
ICBAL
ICBAH
ICAXI
ICAX2
CIOV
ICBLL
ICBLH
11------------------------------1 CIOV COMHANOS
1------------------------------
1
OPEN • 3
CLOSE • 12
GETCHR - 7 GET CHARACTER
8ETREC - ~ GET RECORO
PUTCHR - II PUT CHARACTER
PUTREC - 9 PUT RECORO
OPOIR - 6 OPEN OIRECTORV
WRITE - 8 AUX COHMANO
REAO - 4 AUX COHMANO1------------------------------
1

.4""81------------------------------
1 START OF SCREEN HENU ROUTINE1------------------------------HENU
1

11------------------------------1 OPEN S:, E: ANO K: OEVICEs1------------------------------
1
HOOEII
1 OPEN SCRN TO MOOE 0

LOX .SOEV
LOA .OPEN

~~~ ~c~g~6~ON
~~~ ~C~~::6~ON
~~~ i~BAH,X AUX COHHANO
STA ICAXI,X SET TO 'WRITE'
LOA .e SR, HODE
~~~ ~i~~2,X

J/STICK"

GRAPH

OEVICE NUH'B

ENO OF FILE
ENO OF LINE

CHAR SET
BCRN CONTROL

KEV PRESSEO

COL REG 8

PTR TO OLIST

RITEHOST P" POS
LEFT
BOT
TOP
BOTTOH ROW
RITE COLUHN
CURSOR WIOTH
HITE
CON SOL VALUES

HOR OISTANCE
KEVS

CURSOR COLUHN
ROW
TEHP POINTER

HENU OPTION
110 ERR STATUS
TEHP X VALUE
HENU/EOIT STATUS
SCROL BIT CTR
OISP CHAR
PTR TO SCRN

PTR TO PH"

SCRL BVTE CTR

1ST BCRN BVTE
SCRN SIZE
CHR BET LOC
CHR SET SIZE

PH BASE
PLVR " BABE
CHR UNOER CRBR

VRT OFF BET P8
HPOBP" SHAOOW
SCROL IF <>8

- RITE BCROL
- LEFT SCROL

TXT WINOOW COLR

.80

.81

.82

.83

.F9

.FI
IIF2
.F3
.F4
.F~

IIF6
IIF7
IIFS
IIF9
IIFA
.FB
IIFC
liFO
.FE

POS
NEG

IIFF

200
48
191
47
9
.9
2~~
16
6
~

3
8
.9C
.IC
112C
1134
.37
1136
113A
.29
IIS8
.9B
40.,9
.29
.30
.49

.02FC.1"

.020E

.0200

.0098

.92C6

.0494

.0487

.92C4
1192C~

.92C8

.9239

.0231

.92F4

.922F

.0409

.0010

.0"011

."26F

.9278

11------------------------------1 PROGRAM EQUATES1------------------------------OLIST K .9699
PLBA8 • .3000
PB9 K .3400
HXTXT • a743C
CHOIS -. .7420
9CREEN • .6eee
SCRSIZ - ~129
CHRBET - .~499
CHRSIZ • ~12

11-----------------------------1 ZERO PAGE EQUATES1-----------------------------
1
OPT
STAT
XSAV
MOOFL8
SCBIT
CHR
SCRN
SCRNH
SCRLO
SCRHI
PMLO
PHHI
COL
ROW
TEHP9
TEHPI
VOFF
HORP0
SCFLG
1
1
TXTCLR
11------------------------------1 CONSTANTS1------------------------------
1
RITPM
LFTPH
BOTPH
TOPPH
ROWH
COL"
WIOTH
HITE
START
SELECT
OPTION
HOR
RETURN
ESC
TAB
OEL
INSERT
CLR
COLON
SPACE
EOF
EOL
BUFLEN
EOEV
SOEV
KOEV
OOEV
11-----------------------------1 SVSTEH EQUATEB1-----------------------------
1
CH
POKHSK
IRQEN
VOSLST
SIZEP9
COLPF2
HSCROL
PHBASE
COLOR9
COLOR I
COLOR4
BOLSTL
SOLSTH
CHBAS
SOHCTL
OMACTL
GRACTL
HPoape
GPRIOR
STICK0



,
,-----------------------------
, PRINT THE DIRECTORY ON BeRN,----------------------------
GETDIR

,
1-----------------------------, ROUTE THE OPTIONS,-----------------------------,
OOOPT

OOCIO
, THIS ROUTINE IB USED TO GET
, THE DIBK DIR AND TO PRINT IT
I ENTER WITH X-DEVICE.
• A-COMMAND
, Y-BUFF LENBTH LSB

~~: ~c~g~f~
~~: ~c~:bf~ ~~BB~~EADDR
STA IC8AH.)(
TYA

LOA BUFF BET 1ST CHAR
STA OPT SAVE OPTION
CMP .'4 IS IT LOAD/9AVE?
:~~ ~~KNAM ~~~E ;FI~4NOT 4
JSR GETDIR BET DIRECTORY
JMP PRSKEY

CI
RTS RETURN W/OPT-:5

ASKNAM
I RTS FI1 HERE RETURNS TO MAIN
I ROUTINE
!

CMP .'2 SAVE OPTION?
BNE 01 NO
LDA • <SFNAM ASK FOR NAI1E
LOY 41 >SFNAM OF FILE TO SAVE
JSR PRINT
JMP aETNA"

01
LDA • <LFNAM
LOY • >LFNAM
J9R PRINT

U5
(J)
c
m
I\)
o

JSR BIN2ASC CONVERT ERROR
LDA 4I.9B
LDY 4112
~~~ ~~~:L~ FORCE EOL
LDA • <ERRR
LDY 41 >ERRR PRINT ERROR
JSR PRINT
JI1P PRSKEY BET NEXT OPTION

OPN
I THIS ROUTINE OPENS THE DIBK
, DRIVE FOR LOAD/SAVE OF SCRNS
, OR CHAR SETS.
, ENTER WITH Y - AUX (R OR WI

LDX 4IDOEV
LDA 4IOPEN

~~: ~c~g~f~ FILE NAME

~~: ~C~:bf~
BTA ICBAH, X
TYA Y • READ OR
STA ICAXI,X WRITE AUX COI1I1.
LDA 41111
~~~ ~i~~2.X
9TY BTAT
RT9

DOSCRN, THIB ROUTINE LOADS OR BAVES, THE SCRN,, ENTER WITH ACC - PUTCHR OR, - GETCHR
LDX 4IODEV

~~: ~c~g2il~EN BEB OF SCRN

~~: ~C~~~il~EN
~~: ~C~~~il~IZ SIZE OF BCRN

~~: ~C~~~il~IZ »
DOSCRN2

STA IC8LH.X
Z

JSR CIOV »9TY BTAT
J9R OEVOFF r
RTB 0BIN2ABC G)I THIB ROUTINE CONVERT9 THE Y

I REGI9TER ERROR INTO DECIMAL (), ASCI AND PUTB IT IN THE
I I/O BUFFER. 0
I ENTER WITH Y-ERROR 41 5:9TY STAT SAVE ERROR

TYA "1JLDY 419 ERRR BUFF INDEX CLOX 410
J I -i

CI1P 4I10l1l LESS THAN IlIllil ?
ZBCC SAVllIllil

9BC Ulll0 COUNT THE IlIllil'S G)
INX COUNT 41 OF IlIllll'9
JMP JI

SAVlelil
JSR SAVERR CONVERT 41
LDX 4IlIl

KI
CI1P 4Ile COUNT THE UP 9
BCC SAVle
9BC 4IUI SUB TIL < lOll
INX
JMP KI

SAVle
JSR 9AVERR CONVERT IT
CLC
AOC ••30 CONVERT I" 9
~~~ ERRR,Y PUT IN BUFFER

RTB
SAVERR

PHA
TXA GET • TO CONVERT
ADC ••30 CONVERT IT
~~~ ERRR,Y PUT IN BUFFER

PLA RESTORE ACC
RTS DO TIL DONE

DEVOFF, TURN OFF DEVICE, ENTER WITH X-DEVICE •
LDA 4ICLOSE CLOSE COMMAND
STA ICCOM,X
JSR CIOV
RTS

POS2412 "1JLOA 4124 POS 24,12 »BTA COLCRB
LDA 41111 G)
STA COLCRS .. I m
LDA tH2
BTA ROWCRS <0
RTB -...J

BEQ EI
~~';(nS~R~6~SMg~JMP ERROR

EI
LDA BUFF
CMP 4I'D IB D lIST CHAR?
BEQ E2
LDY 4110:5 FILENAME ERROR
JMP ERROR

E2

GETSET

~~~ ERRR+l1,X

BPL II

LOA OPT IS IT CHAR OR
CMP 41'3 BCRN FILE?
BNE SCRFIL 9CRN FILE IF <>3,

,------------------------------, BET CHAR SET,------------------------------,
CHRIO

LOX 4IOOEV
JBR OEVOFF
LDY 4IREAD
JSR OPN
TYA
BPL GET9ET
JI1P ERROR

LOA 4IGETCHR LOAD CHAR SET
LDX 4IODEV

~~~ ~c~g~il~ET
~~: iC~~~il~ET
~~: ~C~~~il~IZ
~~~ ~C~~~il~IZ
n~ ~g~~~r-.~
LOY STAT
JI1P ERRTST TEST FOR ERROR,

,------------------------------
I LOAD OR SAVE SCREEN FILE,------------------------------
I
SCRFIL

11

LDX .DDEV TURN OFF DISK
JSR DEVOFF
LDA OPT BET OPTION
CI1P .'1 LOAD SCRN ?
BNE FI NO
LDY 4IREAO YES
8HE F2 ALWAVS

FI
LDY 4IWRITE

F2
JSR OPN OPEN DISK DRIVE
TYA
BPL SCRIO
JI1P ERROR

SCRIO
LDA OPT
CMP .' IBNE BI
LDA .GETCHR
BNE G2 ALWAYS

BI
LOA 4IPUTCHR

82
J9R OOSCRN
STY STAT SAVE ERR STATUS

I1----------------------------
I TEST FOR DISK I/O ERROR
I AND CONFIRM GOOD LOAD/SAVE,----------------------------,
ERRTST

TYA TEST FOR ERROR
BPL H2
JMP ERROR

H2
LDA OPT
CI1P ."2 SAVE OR LOAD ?
SHE H::S LOAD IF _< > 2
LOA • <SVOK VERIFY SAVE IS OK
LOY • >SVOK
JSR PRINT
JMP PRSKEY

H3
LOA. <LOOK
LOY 41 >LOOK
JSR PRINT VERIFY LOAD 19 OK
JMP PRSKEY BET NEXT OPTION

ERROR
I THIS ROUTINE PRINTS THE
I ERROR CODES ON SCREEN.

LOX 412 CLR ERRR BUFFER
LOA 4I9PACE OF PREY ERRORS

SPACEB

EOF ERROR ?

BET 1:5 CHAR ONLY

TURN CRSR OFF

POS IT 1ON CRSR

TURN CRSR ON

SPACE

CLR AND CONTINUE

i~BLL.X

~igbH,X

4ISDEV
41 <BUFF-:5 FORCE :5
~C~:Gf~_;N FRONT

~~~~~E~
~~~OM.X

DOCI02
GETI

4IOOEV OPEN DIRECTORY
4IOPEN
~g~g~ilx

~c~gil~AM
~C~~iil~AM
~igeH,x

STA
LDA
BTA
JSR
RTS

LOX
LDA
STA
LOA
STA
LDA
STA
LDA
JSR
JI1P

LOA 4IGETREC SET DIRECTORY
LOX 4IDDEV
LOV .4"
JSR OOCIO
TYA
BPL PRTDIR
STY STAT SAVE STATUS
LOX 4IOOEV
JMP DEVOFF

LDA 41.20
STA BUFF
JMP PRTI

LOX
LOA
9TA
LOA
STA
LOA
9TA
LDA
9TA
JSR

DQCI02

8ETNAM
I GET THE FILE NAME

JSR PRTBLK
LOA .9
9TA COLCR9
JSR CRSRON
LDA .BETREC
LOX .EOEV
LDY .1:5
JSR OOCIO
JSR CRSROFF
TYA
BPL EI
CPY 4IEOF

BETI

PRTOIR
, PRINT DIRECTORY ONE FILE
, AT A TIME,



.BYTE "
HSB
1 ADDRESSES OF HESSAOES FOR
I PRINTING THE MENU

NODOS
1 ANNOUNCE NO OOS ON OISK

LDA 41 <NONE
LDY • >NONE
JSR PRINT
J"P PRSKEY

~
G)
m
<0
ex>

en
(f)
c
m
I\:)

o

»
z»
r
o
G)

()
o
s:
""U
C
:::!
z
G)

CLIK
WAITI

I3ET KEY
ANY PRESSED ?

NO

ESCAPE KEY ?
NO
YEP,130TO MENU

PRINTABLE CHAR ?
NOT IF CARRY SET
CRSR CHAR ?

~E~EI~E~A~~~R9ET
CHG ASCI TO DISP
AND PUT ON SCRN

UP ?

START PRESSED ?

FLIP CHAR SETS

NO
SCROLLINO ?
YES,SO LOOP BACK

TRIGGER PUSHED?
NO, CHEK CONSOL

PUSHEO R ITE7

JIFFY ELAPSED?

EXIT IF IN
HENU "DOE
SCROLLIND ?
NO
SLOW DOWN SCROL
TO EVERY OTHER
FRAHE

C"P .,4
BNE HH3
JSR CRSUP
JHP WAIT

CHP .,:1 DOWN?
sNE CHEK
JsR CRSDWN
JHP WAIT

CMP 41ST ART
BNE CHEKEY
JSR FLIPCH

LDA .4
STA CONSOL
J"P WAIT

LOA CH
CHP ••FF

BEQ KK4

CHf' .ESC
BNE KK2
JHP CHO"OD

J9R CHPCHR
BCS KK4
JSR TSTARW
BCS KK:S
JSR OETCH
JSR CONVERT
JSR PUTCHAR
JHP WAIT

JHP HAIN

LOA CONSDL
CHP .OPTION OPTION PRESSED?
BNE JJI
JSR CHOPRI CHANOE PRIORITIES
J"P CLIK

C"f' .SELECT SELECT PRESSED ?
BNE JJ2
JSR SHWCHR SHOW CHAR
JsR SHWHEX SHOW HEX VALUE
JHP CLIK

LOA *14

C"P .14
BED 1301
LOA SCFLO
SNE HAIN

LOA TRI130
BNE CHEK
LOA STICK0
CMP .7
BNE HHI
JSR CRSRIT
J"P WAIT

C"f' .,1 LEFT?
BNE HH2
JSR CRSLFT
JHP WAIT

LOA HODFLD
BNE FF2
LOX SCFLO
BEQ FFI
LDA .14
AND .,
IlNE FF2
JSR SCROL
JHP XITVBV

VBL ROUTINE READS THE J/S
AND SCROLLS THE SCREEN IF J/S
IS MOVED. THE SCROLL FLAO
(SCFLG) IS SET IF SCROLLING

~~U¥~~~R~~~~L~OL6~~SHe~~LE
SCREEN IS SCROLLING.

HHI

CLIK

KK2

KKI

KK4

KK"

CHEKEY

HH3

CHKTRO

HH2

CHEK

GOI

JJ2

FF2

JJI

LDA TRIG" IS TRIG PRES9ED?
BED FF2 YES
JSR CHKJS READ J/S.ADJ SCFLO

J"P XITVSV END OF VSL
11------------------------------
I HAIN ROUTINE1------------------------------
1
HAIN

FFt

1------------------------------1 VERTICAL BLANK ROUTINE1------------------------------
1
1,
1
1
1
1,
1
VBLRTN

VBL

INIT ZERO PAGE

ENABLE DLI'S
AND VERT BLANKS

OPEN KEYBOARO

gEi~~;~Y

EEt
" <DLlST
SOL9TL CHNG DISP/SCRN
• >DLIST
SDLSTH
.62 SINGLE LINE DISP
SDHCTL
• <DLI POINT TO OUR
VOSLST DLIST INTERRUPT
• >DLIVDSLST+l

• (VBLRTN
• >VBLRTN
.7 DEFERRED
.E4"C
••C0
N"IEN

.LFTPH
HPOSP0
HORP0.0
HPOSP"·,
HPOSPll+2
HPospe+3

:~RIOR ~~~Nf'~~~R~~T~EN
."SIZEP0 SET P0 DBL WIDTH
.WIOTH
DRWPH DRAW CURSOR

41 >PLBAS
p"BASe

LDY .,,,

~~~ ~~~~~Y
DEY
BPL AAI

LDY .4

~~~ ~gE~R~.Y
OEY
BPL BBI
LDA • >CHRSET
STA CHBAS

LOA
STA
STA
LOA
STA
STA
STA

LOA
STA
LOA
STA
LOA
JSR

LOA
STA

LOA 41:1
STA ORACTL ENABLE PH'.

LOY .,6, CLR TEXT WINDOW
LDA .0

9TA .73FF,Y
DEY
SNE DOl

SEl TURN OFF INT
LDA .0 TURN OFF SCRN
STA SDHCTL
LDY .47

LDA .e
LOY ••FF

~~~ f'Sll,Y
SNE CCI
STA SCBIT SET HSCROL REO
STA H9CROL
STA "ODFLD 0. IN EDIT HODE

LDA ••:SA
STA PCOLR0 PINK CURSOR

LDA
STA
DEY
SPL
LOA
STA
LDA
STA
LDA
STA
LOA
STA
LDA
STA
CLI

LOY
LOX
LOA
JSR
LDA
STA

JSR OPNKBD
JHP "AIN

SUFF

SPACES
.WORD DUES,OPT6,OPT".OPT4,OPT3.0PT2,OPTI.CRIT

.BYTE 32,32,32,32,32

.BYTE e,e,0,0,0,0,e,e,e,0

.BVTE 0,0,0,0,0,0,0,O,O,O

.BYTE 9,e,e,0,0.e.0.e.0,a

.BVTE 0.0.0.0.0,0.0.0.0.0,
1------------------------------
; START OF SCREEN EDITOR
1------------------------------
I
INIT

COLOR

BBI

AAI

CLRPH

COLPL

CCI

PMPOS

SETPRI

SETP"B

ENSL

DOl

CLRWND

EEl

SETDISP

VBLSET

.. ,EOL

",EOL

.. ,EOL

FILE TO SRVE ?",EOL~~A~~70F

~~A~~70F FILE TO LO~D ?",EOL

:~b~~7CO"PLETED".EDL

~:A~~7COHPLETED",EOL
127
"PRESS ST~RT TO CONTINUE",EOL

.BYTE "E:",EOL

• BYTE "9:", EOL

.BYTE "K:",EOL

.BYTE .. 0: ..... ,,,

::~i~ :.~ER~61~9l~f71~g43~6~0H6gGE".EOL

::~~~ ~7~2~6~~7SCREEN.. ,EOL

.&vTE 127,"2- SAVE SCREEN",EOl.

.BYTE 127t .. ~- LOAD CHAR SET",EOL

_BYTE 127,"4- 01: DIRECTORY",EOL

.BYTE t27,"~- EXIT TO EDITOR",EOL

.BYTE 127,"6- EXIT TO OOS",EOL

::~i~ :~Hi~~ OPTION?

· BYTE 127
.BYTE "£RROR:

· BYTE
.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

• BYTE 127
.BYTE "£RROR: NO DOS ON DISK",EOL

JSR PRTBLK
LOA 41 <PRES TELL TO PRESS
LOY 41 >PRES START KEY
JSR PRINT
LOA 416

C"P CON90L RETURN WHEN IT'S
BNE LI PRESSEO
RTS

LOA. <BLNK PRINT BLANK LINE
LOY • >BLNK
JSR PRINT
RTB

LOX ., TURN CRSR OFF
STX CRBINH
RTS

LDX .0 TURN CRSR ON
STX CRSINH
RTS

ALL DEVICES EXC e
LDX 4IEDEV
JSR DEVOFF
LOX 4I9DEV
JSR DEVOFF
LDX 4IKDEV
J9R DEVOFF
LOX .OOEV
J"P DEVOFF

J"P ,.0A)
RTS

MESSABE~

LI

CRSROFF

PRSKEY

CRSRON

PRTBLK

CLSALL
1 CLOSE

DOS

,
1-----------------------------
IDEVICE NAMES
1-----------------------------ECOLON

SCOLON

KCOLON

DIRNAM

J-------~:---------------------

~RIT

OPT I

OPT2

OPT3

OPT4

OPT"

OPT6

QUES

LFNA"

LOOK

NONE

SVOK

ERRR

9FNAM

BLNK

PRES



11------------------------------
1 MOVE CURSOR WITH/WRAP AROUND1------------------------------
1
CR9RIT

en
Cf)
c
m

'"o

»z»
ro
(j)

()
o
~
"'U
C
:j
Z
(j)

~
(j)
m
CD
CD

TE9T FOR EAST I'lAX
IS LOBVTE >22~ ?
NO
YE91IS HYBVTE-"?
NO 1 OON'T SCROL

RITE SCRDL

CHEK HI BYTE IF <6

PT TO HIEST LO LMS

DONT'T 8CROL IF "
ELSE OEC LO CTR

e~lST+3.X

OLIST..4,X EL8E INC HIBYT

DLI IN8
LMS HI
LM8 LO

DLI8T"3'~LI

LM8 HI
LI'lB LO

VI
II"
SCFLa
SCRN UPDATE 8CREEN
V3
BeRN+l

WWI
II"
8CFLe
SCRN
WW3
SCRN.. t

OEC 8CBIT OEC 8CROL BIT
BEQ LFTLP
LOA 8CBIT
8TA HSCROL
RT8

LOX 112a

INC
BNE
INC

DEX
DEX
DEX
BPL
LOA
8TA
INC
BNE
INC

LOY SCRLO
CPV 1122~
BCC TTl
LOA SCRHI
BNE TT2

INC 8CRLO
BNE TT3
INC SCRHI

CLC
RT8

8EC
RT8

LOY 8CRLO
CPV 116
BCC UUI
OEC 8CRLO
CLC
RT8

LOX SCRHI
BEQ UU2
OEC SCRLO
BPL UU3
DEC 8CRHI

CLC
RT8

8EC
RT8

TXA
BPL RIT8C

LOA lie
8TA SCBIT
STA HSCROL
RTS

INC SCBIT
LOV SC81T
CPV lIa
BC8 RITLP
LOA 8CBIT
8TA H8CROL
RT8

LOX 112e

LDA DLIST"3,X RESET LO by
BNE WW2
DEC OLIST"4,X DEC HIBYTE

DEC SCRN
LOA II"
8TA 8CBIT

DEC
DEX
DEX
DEX
BPL
LDA
8TA
LOA
BNE
DEC

DEY
DEX
BNE 8SI
RT9

V3

TTl

V2

LFTLP

VI

UU3

UUI

LFTSC

UU2

TT2

CHKRT

TT3

RITLP

WW2

RIT8C

WWl

SCROL

WW3

11-------------------------------1 FINE 9CROLL A BYTE AT A TIME1-------------------------------
1
CHKLF

VES
NO
MOV OWN 2 PAGES

ON BOTTOM ROW ?

ERASE CRSR

ON TOP ROW ?
VE9
NO
1'l0V UP 2 PAGE9

PU8HED LEFT ?

CAN WE SCROL RIT ?

LDA 1119
STA COL WRAP AROUND CURSOR
CLC
ADC SCRN
eTA BeRN
LDA SCRN.. I
ADC II"
STA SCRN"I
LDA IIRITPI'l
STA HORP"
STA HPOSP'"
RT9

LDV ROW
BEQ PPI
DEC ROW
DEC SCRN"I
DEC SCRN"I
LOA II'"
JSR ERPM
STV VOFF
LOA IIWIDTH
JSR DRWPI'l
RTS

LOA IIROWI'l
9TA ROW WRAP AROUND CUR90R
LDA 8CRN"I CHANGE 9CRN PTR
CLC
ADC 1118
9TA 8CRN.. I
LOA II"
J9R ERPM ERA9E CR9R
LDY IIBOTPM
8TV VOFF
LDA IIWIDTH
JaR DRWPM
RTS

LDY ROW
CPV IIROWM
BEQ QQI
BC9 QQI
INC ROW
INC 9CRN.. I
INC BeRN+1
LDA II'"
J9R ERPM
LDA VOFF
CLC
AOC IIHITE
9TA VOFF
LOA IIWIDTH
J9R DRWPI'l
RT8

BTA CPr1LO),V

RT8

CR8DWN

QQI

RR2

RRI

ERPI'l
DRWPI'l
1 ENTER WITH ACC - " TO ERASE
1 OR ACC - WIDTH TO ORAW CR8R

LOV VOFF
LDX _HITE

NNI

CR9UP

S8I

PPI

LOA 1111
STA ROW WRAP AROUND CUR90R
LOA SCRN"I CHANGE 9CRN PTR
8EC
9BC 1118 ROW8*2
STA 9CRN"I
LOA II"
J8R ERPM ERA8E CR8R
LDV IITOPP"
8TV VOFF
LDA IIWIDTH
JSR DRWPM
RT81------------------------------

, READ JOV8TICK FOR 9CROLLINa,------------------------------CHKJS
LOA 8TICK" aET J/S
CI'lP 117 PUSH EO RITE ?
BNE RRI
JSR CHKLF CAN WE SCROL LFT ?
BC8 RR2 NO
LOA lIa
8TA 8CBIT
LOA lI.ae
8TA aCFLG
RTS

CI'lP 1111
BNE RR2
JSR CHKRT
BCS RR2
LOA .'"STA 8CBIT
LOA .2e
STA 8CFLa

ON RITE COLUI'lN ?
19 IT - OR > ?
YEP

~~6 ~~g~T5Ng~~
CURSOR

ON LEFT COLUMN ?
VE9

~~6 ~g~~ ~~~Nf~R

CHANGE SCRN PTR

WAIT TIL 4 FRAMES
HAVE ELAPSED
THEN LOOP TO I'lAIN

WRAP CUR80R
PUT IN LEFTI'l09T
P08ITION

CLR THE KEVBOARD

II OF JIFFIES

GET FRAME COUNT

LDY COL
CPV IICOLI'l
BEQ I'll'll
BC8 I'll'll
INC COL
INC 9CRN
BNE 1'11'13
INC 9CRN.. I

LDA HORP" MOVE CUR90R
CLC
ADC IIHOR
STA HORP"
9TA HPOSPII
RTS

LDA II'"
9TA COL
LDA IILFTPI'l
STA HORP'"
8TA HPOSP'"
LOA 9CRN
9EC
8BC U9
8TA 8CRN
BCS MM2
LOA 8CRN"I
9BC II"
STA SCRN"I

RT8

LOV COL
BEQ NNI
OEC COL
LDA SCRN
BNE NN2
OEC 8CRN.. I

OEC 8CRN
LDA HORP" MOVE CURSOR
8EC
8BC IIHOR
9TA HORPlZI
8TA HP09P"
RT8

LOA II.FF
STA CH
JI'lP CLIK

LDA II.FF
STA CH
LDX 114

LDA .14

CI'lP .14
BEQ LL2
DEX
BNE LLI
JMP MAIN

NN2

MI'l2

CRSLFT

WAIT

PUTCHAR

I'll'll

I'lM3

LLI

LL2

11------------------------------I PROCES9 KEVBOARD1------------------------------
I
GETCH
I THIS ROUTINE ACCEPT8 INPUT
I FROM THE KEVBOARD

LDX IIKOEV
LDA II" BUFFER LENGTH-II
9TA ICBLL,X 90 CHAR RETURN9
~~~ ~~~~~A~ IN ACC
STA ICCOM,X
J9R CIOV
RTS

CONVERT
1 CONVERT ATA8CI TO INTERNAL
1 CODE, ENTER W/ATA9CI IN ACC

TAY
ROL A
ROL A
ROL A
ROL A
AND 113
TAX
TVA
AND 1I.9F

g~~ ~~~INT'X9AVE INT CODE
RT9

JSR SETMP
LDV II"
LOA CHR
STA <TEMP"), V
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Attention Programmers!
ANALOG Computing is interested in programs, articles, and software review submissions deal­

ing 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 publica­
tion. This is your opportunity to share your knowledge with the growing family of Atari computer
owners. ANALOG 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 provided in
printed form, and on cassette or disk. By submitting articles to ANALOG Computing, authors ac­
knowledge that such materials, upon acceptance for publication, become the exclusive property
of ANALOG. 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 submissions of any kind· must be accompanied by the author's full address and telephone
number. Send programs to: Editor, ANALOG Computing, P. O. Box 23, Worcester, MA 01603.



SpartaDOS and ARCHIVER II™

From the authors of the CHIP!

SpartaDOS is our all new command driven DOS fully compatible with all disk drives made for
the Atari Home Computers:M Supports all Atari compatible densities - both single and double
sided, 5% and 8 inch.

UltraSpeed™ I/O allows read/write 2 to 4 times faster than standard!· Comprehensive utilities
include: a sector copier, RS-232 handler, and DOS file translators.

ARCHIVER II allows UltraSpeed backup of all diskettes and compacting of multiple programs
on each disk. Includes an exceptional editor, a speed check, and is fully automatic.

Available now for Atari 810 and 1050 drives! Coming soon for most other brands.

Suggested Retail Price $129.95 (plus shipping and installation)

See SpartaDOS and ARCHIVER II now at leading computer stores or order direct from:

Spartan Software
Div. ofICD, Inc.
828 Green Meadow Ave.
Rockford, IL 61107
815-229-2999 (1:00-9:00 p.m. CST)

•Speed depends on drive hardware. A chip replacement is required for most drives.

SpariaDOS, ARCHIVER II, and UltraSpeed are trademarks of lCD, Inc. Atarlls a registered trademark of Atari, Inc.





YOU GO TO BEAT J.R~
AT HIS OWN GAME?

Datc\Soft@
19808 Nordhoff Place, Chatsworth, CA 91311 Phone (818) 701-5161

This year's hottest graphic adventure game puts you in the hot seat. If you're like most of us, you've
probably sat in front of a television and cooled your heels watching ].R~M walk all over family,
friends, anyone who gets in his way

Now it's your turn to even the score. The Dallas QuesfMlets you write yourself into the script.
And out of the country The adventure takes you to hidden jungles deep in South America where
primitive gods rule the land. Then back to Southfork™where money reigns supreme. As many as 40
scene changes over 2 continents test your logic, determination, grit and eventually greed. If you
succeed in outwitting ].R.™ by securing asecret oil field for Sue Ellen, there's $2,000,000 and her
personal congratulations waiting for you.

From the opening to the closing scene you'll be captivated by the graphic realism. Each one
was drawn and detailed by professional artists and developed in con­

junction with the producers of "Dallas." ™The hi-resolution
clarity and visual panning motions are only a few of the surprises
waiting for you.

In the Dallas Quest,TM there's one thing you're certain to
learn. Whether pursued by the power hungry]. R.;M or blood
thirsty natives, it really is a jungle out there.

Available now for Atari and Commodore 64
Computers and coming soon for the Apple II Series and
IBM PC and PC/]R. Suggested retail $34.95.

Check with your local home computer software
retailer for The Dallas Quest,TM and to learn of

other great programs from Datasoft® send for
a free consumer catalog.

O;Ua.~1 IS:J ~ered lradernark of I);uasofl. Inc_~ Lorimar. Dallas.JR. Southfork. E\\ill~ :lI1d The (}JII:l\ Quest
are lmdt'marks of l.onmaf Productions. Jnc Cremed and \muen by l.ouella I.ee (~trJ\\~IY and Ph~ His \1;~ner Game ~
Jamest.aron I.lcensed hy Zl\' 1111e01:tlional.lnc. © 198-i Lorimar ProC.hlClioIlS, Inc.
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