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From the editors of $14.95

A.N.A.L.O.G. Computing
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COMPENDIUM

The best ATARI® Home Computer Programs from the first ten issues of A.N.A.L.O.G. Computing Magazine.
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The ANALOG Compendium is available at selected book and computer stores, or you can order itdirect, Send
acheck or money order for $14.95 + $2 shipping and handling to: ANALOG Compendium, P. 0. Box 615, Holmes,
PA 19043,

Or you can order by phone with MasterCard or VISA. Call toll free: 1-800-345-8112 (in PA, call
1-800-662-2444). For orders outside the U.S., add an additional $5 air mail, $2 surface.
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THE INCOMPLETE WORK

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.

OF INFOCOM, INC.

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.

INFOCOM

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

For your: Apple II, Atari, Commodore 64, CP/M8", DECmate,
DEC Rainbow, DEC RT-11, IBM PC* and PCjr, KAYPRO 11,
MS-DOS 2.0% NEC APC, NEC PC-8000, Osborne, Tandy 2000,
TI Professional, TI 99/4A, TRS-80 Models 1 and I11.

*Use the IBM PC version for your Compag, and the MS-DOS 2.0

version for your Wang or Mindset.

CIRCLE #102 ON READER SERVICE CARD.



SOFTWARE ARTISTS!

TO MAKE THE FIRST BASKET- J )
TOMAKETHEFIRSTBASKET. — H oy ape got this years hottest sports game out of

real thing, it helps tosartwith wwo guys~ tw0 Tather inexperienced designers.
who know what the real thing feels like. e

Enter Larry Bird and Julius 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."You're Bird. Or you're
The Doctor. And that’s th= last deci- :

sion you'll have plenty of time to make.

Julius Erving and Larry Bird Go One-on-One is now available on diskette for Apple II, I+, and lle computers. Apple is a registered
trademark of Apple Computer. To find out more about Electronic Arts and its products, write us at 2755 Campus Drive, San Mateo, CA 94403 or
call (415) 571-7171

— A

NOW AVAILABLE FOR

ATARI HOME COMPUTERS

ELECTRONIC ARTS™
CIRCLE #103 ON READER SERVICE CARD.
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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. Asan Atari owner,
I am intrigued by the doors
that open whenamodem 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-
ing the market. Equally half-baked
documentation accompanying it
promises features that the tele-
phone network cannot possibly
guarantee. As aresult, 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
of us 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 false

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); E 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 turn 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)

Teac 55b DSDD thin-line
CABLES:

2drive
4 drive

ADD:

HOURS
1-5 pm daily

SAVE $$$ ON THE

ATRS8000

I6K ATR8000 ..............
64K ATR8000 with CP/M2.2............... 450
256k CO-POWERS88 (MSDOS or CPM) ....... 450
64k ATR8000 w/256k CP88.............. .. 850
AUTOTERMSO0 displays80col .............. 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

............... $25
............... 37
$7.50 Shipping for each ATR8000 and each Drive
$2.00 for C.O.D. Orders / 6% Sales Tax in lllinois

ATTO-50FT
232 N. Chambers Street, Galesburg, IL 61401

309-343-41 14
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Terminal ............. $30
Centronic Printer...... 30
RS232 (serial).......... 30
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(" ALOG COMPUTING PRESENTS

HIGH QUALITY PROGRAMS AT AFFORDABLE PRICES FOR
ALL ATARI COMPUTERS WITH 48K AND 1 DISK DRIVE.

* WHEN ORDERING DIRECT FROM ALOG

SUMMER SPECIAL — BUY TWO & GET ONE FREE!*

* %k %k k NEW! & & % %
THE ALOG CARDFILE

TURNS YOUR ATARI INTO 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.

ALDL COMPUTIHG PRODULCT CATALIG \\
N R e N R O e e

PROGRAM
PROGRAMMER
DATE

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.

o e = i

=t ! LINE

'
= e p— b

INDICATOR

— = — — - ——

PAGE LAYOUT

TEXT WINDOW

L i

o

THE ALOG DISPLAYMAKER

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

W

ABCTIEE abc FEE o B C

et

il | B — I aMamax<nA il
CAPRES b 2R T - 7

{E>1lipse {F>1i

9 Mio=  <D>raw 151

Crolors <R¥ectangle <(T>ext <(ESC>
(8> ,[#&W}, {2>,<{3> -- Choose color H

\ p>rint, {Gret, or <{5>ave screen /

THE ALOG MAILLIST

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

/, THE ALOG MAILLIST \w

(C) Copyright 1983 by ALOG COMPUTING

M ACISN — M E'N U
<U>TILITIES

<L>0AD FILE
<S>AVE FILE
<A>PPEND FILE
<F>ILENAMES

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

<X>IT PROGRAM

\\» HIT <KEY> FOR OPTION: 4)

All programs are only $39.95 each including tax. To order direct send check or money order to Alog

Computing, 1040 Veronica Springs Road, Santa Barbara, CA 93105. We pay shipping. For infor-

Cation, credit card orders or C.O.D., call our distributor: COMSTAR (805) 964-4660. J
(ATARI is a trademark of Atari. Inc.)

Dealer and distributor inquiries invited.

CIRCLE #105 ON READER SERVICE CARD.
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dreams are soon shattered.

A specific case, if you will. The
customer had just purchased 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
spent much time and 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

D
5 COMPUTER PERIPHERALS
introduces...

Parallel
Printer
Interface...$59.%

*WORKS WITH ALL ATARIT™M COMPUTERS

)

TECHNOLOGIES\

*WORKS WITH ALL CENTRONICS COM-
PATIBLE PRINTERS AND TYPEWRITERS

eFULL 8-BIT GRAPHICS CAPABILITIES

°REQUIRES 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,
DETAILED INSTRUCTION MANUAL, COL-
OR COORDINATED PACKAGE AND THE
PRINTER HANDLER SOFTWARE ON A DISK

For ordering or information, Call or write:

PS TECHNOLOGIES

P.0. 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
Lllfinms residents add 7% sales tax j

CIRCLE #106 ON READER SERVICE CARD.

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. (i.e., 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
leasta 15dB safety margin. So why

The Best For Less

INDUS GT

$349.95

—GUARANTEED LOWEST PRICES—
CALL OR WRITE

DAISY WHEEL PRINTER . . . . . . $399.95
APE FACE PRINTER INTERFACE . $69.95
ULTIMAGIL, i D i $39.95
FLIGHT SIMULATOR Il ... .. .. $39.95
JUPITER MISSION. .. ... ... .. $39.95
UNIVERSES S ncofivs - e $69.95
ZONBIESsaN s S Bl e $29.95
BOUIDERSDASHES .. . ..o $24.95
CHATTERBEE 8. 00 $34.95
ZERREUINE S Wi Sy $26.95
BROADSIDES. .. .......... .. $29.95
RAIES EWEST. i m i e $29.95
RALLY SPEEDWAY.......... $34.95
INEIDEL 505 .= a8t $33.95
RETURN OF HERACLES. ... ... $24.95
DINOFECES, = g v $29.95
ULTIMA Il HINT BOOK . . . . . . .. $12.95
ALTERNATE REALITY.......... CALL

Please add $2.50 shipping (54.50 outside USA)
California residents add 6%.

Send Stamped Self Addressed Envelope

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

for FREE CATALOG
COMPUTER GAMES +

' Box 6144 [
@ ORANGE CA 92667 MZX

(714) 639-8189
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AFFORDABLE EXPANSION

Limited Soldering Required 90 Day Guarantee
48K EXPANDER S 49 g5
Enough memory

for most software

Upgrade Kit

Upgrades 48K Expander to 64k 53495

64K EXPANDER S g5
Enough memory

for all programs

Include $5.00 for shipping

NAME:

ADDRESS:

ary:

STATE, ZIP:

3 week delivery for money orders

3 FiRSHusare

PO BOX 543. Oregon City, OR 97045
ATARI s & registersd TM 503 /656-5543
of ATARL. Incorporated.
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Catalog of Computers and Supplies

Our Prices Are WHOLESALE + 10%
SAMPLES!!!

ATARI 850 INTERFACE — $220
Compucat — $163

RANA 1000 DISK DRIVE — $449
Compucat — $308

INDUS GT-%$449
Compucat — $325.60

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 TeleCatalog and order
from your computer or terminal.

(408) 353-1836

Instant shipping (or as fast as we can). Mastercard &
Visa accepted (no extra charge). Shipping &
handling add 5%. California customers add 6.5%
sales tax. 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.

COMPUCAT

24500 Glenwood Hwy., Los Gatos, CA 95030

CIRCLE #109 ON READER SERVICE CARD.
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COST EFFECTIVE SOFTWARE
BY

“The Best Little Software House In Texas™

HOMEBASE by sofr SecTRE is a
versatile database program for the home, small busi-
ness or lab. Ina "'USER FRIENDLY' MENU driven format
HOMEBASE utilizes TWENTY COMMANDS: CREATE,
LIST,  CLIST,
SEARCH, SUM, SORT, DELETE, LABELS, LOAD,
PRINT, SAVE, DIRECTORY, HELP, DRIVE, AUDIO,
LOWER CASE, END. An optional SECURITY CODE
prevents unathorized dala file retrieval and manipula-
tion. Optional AUDIO FEEDBACK signals the end of a
command response

CHANGE, CONCATENATE,

The ATARI version uses a

MACHINE LANGUAGE SORT!

HOMEBASE is ideal for: MAILING LISTS (we use it
ourselves); household, insurance and equipment IN-

VENTORIES; MAINTENANCE schedules; a PRESCRIP-
TION list; refund COUPON and GROCERY lists. Ready-
to-use dala files for these tasks are included. Why buy
several programs? Purchase the ONE program that will
handle all of your database needs. HOMEBASE by
SOFT SECTRE will SAVE you TIME and MONEY!
SELECTRE by SOFT SECTRE is included in the disk
based package al no additional charge (a $29.95
Disk DIRECTORIES and PROGRAMS are
loaded with numeric key input allowing even the most
inexperienced person o easily operate the computer

ATARI OR PET DISK 32K $49.95

PET TAPE 16K

$49.95
Add $2.00 for shipping

SOFT SECTRE
P.0. BOX 1821, PLANO, TX 75074
Send fnr FREE calalog! VISA/MaslerCard WELCOMED

CIRCLE #110 ON READER SERVICE CARD.
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MOVING?

DON’T MISS A SINGLE ISSUE.

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.

QUESTION ABOUT
YOUR SUBSCRIPTION?

Check the appropriate boxes below:

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

MAIL TO: ANALOG COMPUTING

Name

P.0. Box 615, Holmes, PA 19043

ATTACH
LABEL
HERE

(If label is not handy, print OLD address in this space.)

‘______-_—-_________

Address

r
I
[
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
i
I
I
I
|
I
I
I
|

AT LAST!

A nationwide public domain
copy service ! Some of the best
programs ever written 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 amonth between issues of your
favorite Atari magazines, and still
not find the quality, quantity, or
selection that LotsaBytes
provides on each disk.

Our Master Library contains
thousands of the latest and
“classic” programs that we have
gathered from 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 different
programs per disk, and then made
available to you at the
unbelievable LOW PRICE OF
JUST $7.95 each.
5D|SK #1 — 25 Game programs
on two full disk sides. Selections
include most of the latest and
most desirable “arcade” quality
games. $7.95
BDISK #2 - 25 Utility programs.
This useful assortment will help
you to unleash the full power of
your computer. $7.95
sDISK #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 of either:

1. ATARI XL TRANSLATOR
DISK that enables XL owners to
use most 400/800 software - FREE

or

2. An all-different Advanced
Musicsystem disk with the Player
program - FREE!

LotsaBytes 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 |l
Specify 16K cassette or 24K disk.
Full instructions. Originally
$29.95. ‘LotsaBytes price only
$14.95.

FULL 100% replacement
guarantee. Any disks found to be
defective will be replaced free and
we will also refund your return
postage.

All orders are shipped by First Class U.S
Mail. Add $1.50 per order shipping and
handling. International add 15%. U.S. funds
only. California residents add 6'.% sales tax.
Checks or Money Orders only. Sorry. no
C.0.D. Please allow two weeks for personal
checks to clear.

LOTSABYTES

15445 Ventura Blvd., Suite 10H
Sherman Oaks, CA 91413

Atari is the registered trademark of Atari, Inc.

CIRCLE #111 ON READER SERVICE CARD.
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The
Winners

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 whatit 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

. Star Raiders
Archon

Miner 2049er
Missile Command
Pac-Man
Threshold
Breakout

NooswN

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

Lee H. Pappas

Star Raiders
Missile Command
Lode Runner

MiG Alley Ace
Krazy Shootout
Breakout

Boulder Dash

a2 S R (C RIS

Star Raiders — Commander Level: Star Commander
Class 1, no shields used the entire game, 54 Zylons
destroyed. April 2oth, 1984. That’s it, that’s all.

Michael DesChenes

. MiG Alley Ace

Missile Command
Castle Wolfenstein
River Raid

Bruce Lee

Silicon Warrior

The Return of Heracles

NoO AN

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 of the 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 of the best, so your
software collection will suffer no ill-effects if you
dash out to buy any of these products. [J
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Tom (HUD) Hudson

. Star Raiders
Archon

Boulder Dash
Miner 2049er
Missile Command
MiG Alley Ace
Donkey Kong

NoO U s®D =

The ultimate test of a 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

Archon

MiG Alley Race

Orc Attack
Operation Whirlwind
Choplifter

Star Raiders

Sub Commander

SO HCONID £t

In the cutthroat world of games, EA’s Archon is a
real killer. What else can I say about a game I’ve devoted
over 100 hours of my life to?

Kyle Peacock

Star Raiders
Encounter
Missile Command
Pole Position
Starcross
Choplifter
M.U.L.E.

SO O BUCORIDRS

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

Tony Messina

. Star Raiders

. Wizard of Wor
Encounter
MiG Alley Ace
M.U.L.E.
Shamus
Agent USA

Nouaswp =

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 playingitona
half-million dollar machine — not in civilian hands.

Charles Bachand

. Gateway to Apshai
Ali-Baba

Gruds in Space
Archon

Miner 2049er
Wayout

Zork |

FIO O (CONNI =

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.

Missile Command.
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3,728 o0

TAL APPEARS!
TARGET

Archon. Miner 2049er.

The Top Five

=i

. Star Raiders — Atari

2. Missile Command — Atari
MiG Alley Ace — Microprose
(Tie)

3. Archon — Electronic Arts

4. Miner 2049er — Big Five

BMMo: 50

MiG Alley Ace.

Manufacturers Listing

Atari, Inc.

Star Raiders
Missile Command
Pole Position

Pac Man

Donkey Kong
Breakout

Big-Five Software
Miner 2049er

Broderbund
Choplifter
Loderunner
Operation Whirlwind

CBS Software/Entertainment
Krazy Shootout
Wizard of Wor

Datasoft, Inc.
Bruce Lee

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 test...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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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

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

For your Atari 400/600/800/1200, you will need the Atari Cassette Recorder and the
Dorsett 4001 Educational Master Cartridge, $9.95. For your Apple II, you will need
the Dorsett M402 T/T plug-in board, $99.00, and the M401 stereo cassette player,

$79.00. All programs listed are available for TRS 80, I, lll, 4, which requrre the M203'
speaker converter, $99.00, and 401 stereo cassette player $79.00.

$59.90 for an album containing a 16- 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 Atari, TRS 80, Apple, etc.
For more information, or to order call:

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

—)DORSETT
Educational Systems, Inc.

Box 1226, Norman, OK 73070

CIRCLE #112 ON READER SERVICE CARD.
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Gritfin’s
Lair
Educational

Programs

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 L 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 Jonestown, 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, 1 was asked what the
theme was to have been. I said that [ 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
buta 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
if one 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 if he 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
32K/Disk Basic $39.95

As commander of a 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.

MOASTERTYPE
(L) 19872
LIGHTHING
SOF THARE

MasterType.

There are eighteen lessons, the first of which be-
gins with the practice of single 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 enteringa 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 delete/
backspace key is functional, and using it is better
practice for the real world of typing.

Several 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 upper/lower
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 aimingis 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 of eight 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.
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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 resultin a final score. The highest scores enter a
“Hall of Fame.” This program includes use of upper/
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.
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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 of characters 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.
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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 upper/lower 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 of errors,
there is no backspacing capability.

BEGINNING

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,
butit is somewhat boring compared to the other typing
programs. Probably the most comprehensive of any 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 Tape/24K
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. []
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Always the Lowest Prices on the Finest Quality

at. . . COMPUTER CREATIONS
Ede NG e e S T Py 3 ATARI PLATO SYSTEMS
| B = A The Electronic Highway To The Universe
i : i a i Over 6000 Educational Programs
SYSTEM | SYSTEM II
i o Atari 1030 Modem Atari 850 Interface Module
A Atari Plato Cartridge Atari Plato Cartridge
Anchor Mark XII Modem
$159 $549
ATARI HOME COMPUTERS
ATARI 600™ Home Computer (16K RAM) ........ CALL FOR PRINTERS
ATARI 800XLE Home Computer (64KRAM).. . .. UEDATEDIPRICES GEMIN] 10X (BOICOIUMD) o e it e 279.00
GEMINIRISXE(MI863C o] Umn) s o s s e e 399.00
DISK DRIVES DELTA 10 (80 Column)
RANAMIOQOEER. (Al 0o S8 8 R Ve N st o SR RADIX 10 (80 Column)
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ATAREAT0R 2 - 3508 52 Wy 5 Flip ‘N File $ 3.95 MonitcEGabler s i e Sl o s T i or M S o B e e
ATAREBIIOE - Er ot e : Flip "N" File 15 6.95
ATARI 1200 Flip “N" File 50 26.95 MODEMS
ATARI 1025 Flip ‘N" File/The Original 19.95 MER-1000C Modern it wr  im il ot b b o o e 129.00
ATARI 600XL : Cassette ‘N' Game File 14.95 SignalmaniMariclIMadam e g e e S 79.00
ATARIF050LIRE SN S5 o X Disk Bank 3.99 Hayes Stack Smartmodem (300 BAUD) .................... 239.00
ATARIF8OOXE: & it . Disk Bank (Plastic) 1.99 Hayes Stack Smartmodem (1200 BAUD) ................... 549.00
ATARI 1027....... v Blank 30 Min. Cassettes 1.29 N OV AT O AR e o e e e 119.00
EPSON MX-80.... Blank 10 Min. Cassettes .99 NoVatlonilioB SmArt GATECLEE bl it el s s ta s 189.00
EPSON FX-80 .... x5 INOValioNtAUTOHE AT s S i et 8 s S 199.00
ERSONEIRX=80 et s
EPSON RX-80 FT..........
EPSON FX-100 RAM (MEMORY) BOARDS ATARI ADDITIONAL EQUIPMENT
Intec 64K Board (400) $109.00 ATARI 850" Interface Module...........................
Intec 48K Board (400) .. ... 89.00 ATARI 1010™ Program Recorder........................ CALL
Intec 32K Board (400) 39.00 ATARI 1020™ 40-Column Color Printer/Plotter .......... FOR
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BOULDER DASH

by Chris Gray and Peter Liepa
FIRST STAR SOFTWARE

22 East 41st 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 [ 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, if he 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 five 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

GHEBHH BOSE @
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through all sixteen caves, there is one intermission
screen | 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! (I
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by Joel Gluck

Welcome, once again, to Our Game, the only
monthly column that brings you extra-large doses of
both insight and insanity. Many readers have asked the
question: “‘Joel, why do you seem so out of touch?”’
Well, Il 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), ’m writing this column in April.
Such a time delay can make things extremely diffi-

culpse: «
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 of Our
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 of mail 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. Ratcliff of St. Louis, Missouri. He has some use-
ful additions 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 wvideo, shift clear, 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:

[ 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 1
believe someone’s already done it! Monarch Data
Systems, Inc., has just such a game — it is called
SofToy. 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, Sof Toy 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 of sending 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 wviolence
could be harmful to the young minds of children. 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:

i8 ? “Po you want to be a boy or a gir
1';: :INPUT A%

28 IF AS="BOY' THEM PLAYERS="IiH#5":REM
'#5 would be the character for a male
player when redefined.

38 IF A5="GIRL"™ THEMN PLAYERS="BY&':REM
%% 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 of being 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 Wawve. 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 redlize 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 of them!
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 punks will have turned off the 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 of the 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 itis 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 of games
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 subject matter of most 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, 1
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 mage,
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 zoo0. 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 itself sounds suspiciously like Pac-Man. What f,
instead of being the elephant, you were the zookeeper?
The elephant isloose in the 200, 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 of the 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. If not, 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 of the treasure
from your current spot.

This is not a new idea. I believe that there was a
game of this 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 . . .!

Of course, the CLUES.A is asimple 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,
donot 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=I1 (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, O, 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), IREAD -1’s, O’s, and 1’s into 2 arrays
(XS() and YS( )) indexed off the joystick value. For
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Cartridge
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EPROM BURNER for the
ATARI® 400, 800 and the NEW XLs

$159

* Kk ok Kk ok Kk

% % % Put your own program into an 8K or
16K cartridge by burning object output from
an assembler or a Basic compiler into
EPROMS.
Programs 2K, 4K or 8K EPROMS —
2716
(2516), 2732, 2732A, 2532, 2764, 2564.
Manual, software, all adapters includ-
ed. Plugs in as a cartridge!

* % % Can be used with as little as 16K of
memory, with or without a disk or cassette.
RUNS ANYWHERE IN THE WORLD.

* % 8K EPROM cartridge boards

fors2592/27325 7 T8 A $15
% % % 16K EPROM cartridge boards
JOT 27642l saiinr mes ok 28 U AL e $15

RADICAL SYSTEMS™

2002 Colice Road, SE, Huntsville, Alabama 35801

(205) 539-0521

CHECK, MONEY ORDER or INTERNATIONAL
DRAFT. MINIMUM SHIPPING $4. CO.D. ADD $2.
Foreign orders welcomed but must be prepaid.
Minimum foreign shipping U.S. $15.

ATTENTION ATARI DISK
DRIVE OWNERS

Back up your
valuable software.

THE CHIP

THE CHIP with Archiver/Editor Software 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 SPECIAL OFFER $199.95
Soon available for other disc drives.

HAPPY OWNERS

Update your enhancement with Happy Version Arch-
iver/Editor. Makes Happy drives compatible with the
chip.

$39.95 POST PAID

All software for the Atari DISCOUNTED 30% or MORE.
D on all Atari 5
Send for free brochure on any of the above or for details on our
software discounts.

SOUTHERN SOFTWARE
A DIVISION OF SOUTHERN SUPPLY COMPANY
1879 RUFFNER ROAD BIRMINGHAM, AL 35210
24 HOUR PHONE 205-956-0986
Order before 11 A.M. for same day shipping.

YOU CAN DO IT
PROGRAM LIKE A PRO

SUPERware presents 3 easy-to-use aids for the ATARI
programmer, all written 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
Now! Silver Spring, MD 20904 Inquiries
(301) 236-4459 Invited

MC, VISA, AMX, Check, M.0. accepted
Include $2 shipping, 5% tax. in MD

Write for your FREE copy of our pamphlet BASIC
MAGIC | - programming tricks for the ATARI user.

CIRCLE #153 ON READER SERVICE CARD.

CIRCLE #154 ON READER SERVICE CARD.

WHAT IS

CIRCLE #115 ON READER SERVICE CARD.

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, if the 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 of these are
read into the array ARROW/() 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’sand DRAWTOs.
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 theloop 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 3400-3420set 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 of seconds — 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 from 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 if the 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 of what’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 of G, 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 — If the guess is correct (a win), pop
out and return to the top level.

Line 4520 — If what’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 — If the Seeker is too far away to give
a one-digit distance clue (or if a random whim is
hleeded), jump ahead (to 4600) to get an arrow
clue.

(Our Game continues on page 88)

»
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G-IN

- BUSINESS/
ACCOUNTING
POWER.

These state-of-the-art components
transform any Atari computer |
into a powerful, productive business system.




Here’s the Facts on just how

Go from 88K (or 127K)

EQUIVALENT SYSTEM
to an Astounding 180K!

~ PRICE COMPARISONS:

ARl N & 1M
800XL //e PC
Computer w/64K and 2 Disk Drives 1297 2445 2633

Your Indus GT disk drive opens
the door to a whole new world

Of preViOUSly untapped Monitor with Interface and Cable 121 incl 680
0 . Printer Interface and Cable 1834120 205
computing power. The fact is, o L
the other parts of your Atari, TOTAL HARDWARE 1991 3014 4113
microprocessor and memory, Seneal e Marh
2 ; Accounts Receivable 145 395 505

are lden“cal to those Of an Accounts Payable 1450 385 595
Apple //e. All your Atari ever el EREER o0 0%
; TOTAL SOFTWARE 435 1590 2380

needed was more disk storage... | e T e

and with Indus you've got it.
Based on Manufactuers Suggested Retail Price
as of 4/84. Actual dealer price may vary.

Compare Indus GT
performance with other drives.
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.

And while you're
comparing, consider
the built-in software
that comes with every
Indus GT: A
comprehensive word
processing package, an
electronic spreadsheet,
and a data base
manager.

That adds up to
formidable Atari
performance at about
half the price of an
Apple; hardly a
“games” machine!

------------------------------‘
Please send me information on Indus GT disk drives YES NO ]
i and the Miles Accounting System Il business software. O 0O I currently own an
Atari. Model #____ .
| O 0O I currently own a .
| | disk drive. Brand: [ |
| | YOUR NAME [ |
[ | O O I currently own [ |
[ coreany Miles Accounting B
B oorss System Il modules. B
i They are: B
ay STATE zip

Reliability.
Convenience. Protection.
Take them for granted
with Indus.

A smart, smoked-glass dust
cover, activated by air-drive. The
AccuTouch™ push-button
control system. These are just
two of the extra operating
innovations built into your Indus
GT. These big steps beyond the
ordinary assure hassle-free daily
operation, and unusually long
drive life.

Innovations in convenience
abound. Automatic display of
head-positioning; LED-lit Busy
and Protect lights, and a two-
digit LED register, only scratch
the surface. And every Indus GT
includes a rugged, molded
PortaCase™ that doubles as an
80 disk library.

The Indus GT is also the perfect
storage peripheral to power the
incomparable, Miles Accounting
System |I.

DUS

INDUS SYSTEMS
9304 Deering Avenue
Chatsworth, CA 91311

(818) 882-9600

©1984 Miles Computing Inc. and Indus Systems. Miles Accounting System Il is a trademark of Miles Computing Inc. Indus GT is a trademark of Indus Systems. Atari is a trademark of Atari Inc.,a Warner Communications Co.



effective your Atari can be:

The Finest Accounting System available for the Atari today.

The critics agree. Miles
Accounting System Il 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:

“In all respects—

IIIfOWId features, performance,
Report Card
: ease of use, docu-
Miles mentation and

Payroll System

Performance

support—this is a
professionally con-
ceived and executed
program. We look
forward to other
business software
from Miles Computing
that will serve the
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

cellent

® [Ex

Foi
0|0 |Good

Documentation

(2

Ease of Use

o|o|o|o|Peor

o|o
w

Error Handling

Take absolute, effortless
Command of your firm's
Accounting needs...

With one swift stroke.

There are six modules in the
Miles Accounting System |I.

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 Il 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 |I.

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 I, 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 Il modules, and get a
fourth of your choice absolutely
FREE.

Call today for more information,
or mail the coupon in this ad.

Apple //e is a trademark of Apple Computer Inc. IBM PC is a trademark of International Business Machines Inc.



The Latest Innovations From CDY
For Your Atari System

OMNIMON! Resident Monitor

ANTIC July ’83 review by David Duberman:

‘““OMNIMON! 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. Whether 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-fly and
examine the hardware registers is invaluable for testing and debugging; the
sector-level disk functions are alone worth the price of the board . . .
OMNIMON! might be one of the smartest investments you can make.”

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 ATARIS in our offices are now equipped with
OMNIMON! boards, and more are on the way. Staff programmers Tom
Hudson and Charlie Bachand both swear by OMNIMON!"’

What is OMNIMON!?

OMNIMON! is a PC board which plugs into your 400 /800 (soon to be
available for the XLs also) and gives you complete control of your computer.
Even though it is always available (by pressing SELECT and SYSTEM
RESET) it takes up no user memory because it resides in the unused 4K block
at $C000. Use it to interrupt, examine, and manipulate any program in
memory whether it be disk, cassette, or cartridge based. It is especially good
for program development or customization of existing programs. The flexible
disk 1/0 allows you to write to or read from disk in either single or double
density. You can edit raw sector data or even load a file without DOS. Many
debugging tools are at your disposal: Display / Alter memory or 6502 registers,
Disassemble memory, Search memory, Hex/ Char modes, Single Step execu-
tion, JSR or GOTO address, Push / Pull stack, Printer dump, etc. After inter-
rupting a program with OMNIMON!, many times it is possible to return to the
program as if you had never left it (e.g., BASIC, DOS, etc.). Instructions 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.

New 8K OMNIMON! Upgrade

This enhancement, which is available to all OMNIMON! 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 them 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 boot pro-
grams like word processors and games which access the disk a lot. Several addi-
tional features make this version very valuable for advanced programmers, but
if you have a Ramdisk, 8K OMNI is a MUST!

New OMNIVIEW 80 Column Upgrade

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? OMNIVIEW 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:, S:).
Thus, you can use OMNIVIEW in any environment where you would normally
use the 40 column “E:”’ (e.g., BASIC, Assembler/Editor, etc.). The 80 col-
umn “‘E:”’ of OMNIVIEW has been optimized for speed so that it is not signi-
ficantly 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. CDY, for example, will
soon publish an 80 column screen editor similar to MEDIT for use with
OMNIVIEW.

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 floating 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 select the XL-OS when needed. Call for availability.

Pricing

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

Enhancements: (subtract $5.00 if ordered with board)
8K OMNIMON Enhancement
8K OMNIVIEW Enhancement -
(4K OMNIMON with 4K OMNIVIEW)
4K OMNIVIEW Enhancement

Newell RAMROD OS Board

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.

RAMROD OS Board with Standard OMNIMON $149.95
RAMROD OS Board with 8K OMNIMON or 8K OMNIVIEW $189.95
Same as above with Fastchip Floating Point Package $209.95
Fastchip Floating Point Package by itself $29.95

How To Order

We accept checks, money orders, or credit cards (Visa or MC). COD must be
payed with cash or MO. Our toll free order desk is (800) 227-3800 ext. 561. Call
this 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:

CDY Consulting

@7 421 Hanbee @7
Richardson, TX 75080

(214) 235-2146

DEALER INQUIRIES SOLICITED
CIRCLE #118 ON READER SERVICE CARD.
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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 P/M
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 Datalransfer™ 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™ A 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.

The all-new 1984 Indus GT Disk Drive.

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

PROTEC

Busy 4 o ORIE Py pg
rROTECT 1 T

ERnc

 iNDusqr

For additional information, call 1-800-33-INDUS. In California, call 1-800-54-INDUS. 213/882-9600.
© 1983 Indus Systems 9304 Deering Avenue, Chatsworth, 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,
M/L 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 M/L.

Lines 950-980 — Data for P/M mover
M/L.

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$ — M/L variables for P/M
mover.
PMBASE,PMB — P/M 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.
XI,YI — Modifiers to X and Y.
X1,Y1,X2,Y2 — Coordinates of strips.

18 POKE 281,

28 FOR C-8 TO J:50UND C,8,8,8:NEKT C

I8 GOSUB 61

48 FOR C=8 TO J:504ND C,8,8,8:NEXT C

38 GOsUB 859

60 DIM PS{5),PL5{6),PS5(6) :P-ADRIPS) P
—ADR (PLS) 1 P5=aDR (P55)

ggTFgR I-1 TO S:READ N:PS{II-CHRS(N):NW

22H¥0¥ I-1 TO G:READ N:PSS{II-CHRS(N):

zgﬂ¥0¥ I=1 7O 6:READ N:PLS{XI-CHRSIN):

188 GRAPHICS I:POKE 553,46:COLOR 2:PLO

T 8,8:DRAWNTO IJF,8:DRAUTO I9,19:DRANTO

8,19:DRAMT0 B,8:POKE 752,1

118 POKE 16,64 POKE S53774,64

128 POKE 784 15:POKE 785, 66 : POKE 786,2

55:POKE 787,68:POKE 53278,244 :POKE 623

»1
130 Gosup 78e
148 H-55:Y-86:EX-SIEY-19:FH-181:FY=23
tGH=137:GY-88:POKE 53I278,Z244:50UND 8,2
55,14, ,4:50UND 1,23T,14,2
158 FOR Q-1 10 I
168 AA=STICK (82
178 HIZ(AA=7)-(AN=11]3:YI-(AA=132 - (An"1

4]

188 HI-HI+{AA-H6I+{AA=S)-{AA=18)-{AA=92
PYISYIH(AASI) H{AA=SD - {AN=18] - {(AA=6]
198 H-HEHI:Y-YHYI:POKE 53278,244

208 A-USR(MOVE,8,PMB,PL ,H,Y.5])

218 NEHT 0

228 POKE 53278,244

238 IF PEEK(532521=2 THEN 468

248 EH-EX-(EHXHI+{EN{H)

258 EY-EY-(EY2Y)HIEYL(Y)

268 A-USR(MOVE,1,PHMB,P,EX,EY,5)
279 POKE 53278,244

288 FH-FX+(FHIHI-(FH{H)

238 FY:FY*(FY}Y) (FY<Y)

388 A-USR(MOVE, PH8 P5,FH,FY,6]
318 POKE 53278, 2

328 IF FH{55 THER FH=55

336 IF FH>193 THEN FH=193

348 IF FY{25 THEN FY=25

358 IF FY>82 THEN FY=82

I608 GHoGH-(GHIHI+(GH{X)

378 GYSGY-IGYXYIH{GYLY)

388 A-USRIMOVE,3,PMB,P,GH,GY,52
398 POKE 53278,244

488 IF PEEK(S53I2952)=2 THEN 468
4168 IF PEEK(5I2683=4 THEN 498
428 IF PEEK(5I2683=2 THEN 468
438 IF PEEK(532683=8 THEN 468
448 POKE 53278,244

458 G070 158

468 REM 30006k

478 POKE 53277,8:605U8 576

488 POKE 281,B:CLR :GOTO 28

438 REM 6x

588 POKE 53278,244:G05UB 528:60T7T0 166
518 END

528 FOR I=238 1O 6 STEP -2

538 SOUND 8,I,18,18

548 FOR Z=1 TO 3J:NEHY Z

558 NEHKT I

368 RETURN

578 FOR I=255 10 208 STEP -1
588 SOUND 8,X,18,18:50UND 1,.1-28,168,198
538 HNEHT I

688 RETURN

6ia ¥0¥ IZi1664 TO 169Z:READ N:POKE I, N

628 GRAPHICS 18:50UND 6,128,18,18
638 POKE 53277,8:POKE 16,64:POKE 53774

, B4

648 ? U6:7? H6:? i6;" BuUzzz-zapiu
658 A=USR{1664) : SETCOLOR 8,8,13:50UND
1,192,18,7

668 2 H6:? ue6;*' Al pAvUID KARP™

578 A-USR{1664) :50lND 3,748 148 7

688 7 H6:7 UHL;"

698 FOR C=1 TO 3I:500ND £,8,8,8: NEHT C
788 SOUND 8,128,10,14: FOR I=1 710 38:IF
PEEK(532793=6 THEN RETURN

718 S0UND 1,192,18,12:NEHY X

728 SOUND 8,224,18,12:F0R I=1 TO 140:X
F PEEK(53279)=6 THEN RETURN

738 S0UND 1,254,10,10:NEXT I

748 FOR C-8 TO I:S50UND C,0,8,89:NENT C
7598 7 #H6:27 He; " BOARDS=";PEEK (281

768 IF PEEK(532793<{}6 THEN 768

778 RETURN

788 POKE 77,8:FOR I-1 70 4

798 READ Hi,¥1,H2,Y2

888 IF H1-993 THEN RESTORE 1860:GO0T0 78

816 PLOT Hi,Y1:DRAWTO HZ,Y2
828 HEMY XI:5ETCOLOR 1,INT{(RND(O)¥161,1

a

Bgﬂ B=B#1:7 7 BOARD #*

848 RETURN

858 DIM PMMOUS (1881 :MOVE-ADR (PHMOVS) :F

OEE§§11T9 188 :READ N:PMMOUS (XY=CHRS (M)

868 PHMBASECINT{(PEEK{145)43I3/4)¥%4:POKE
24273, PMBASE

g;g gﬂB:PMBﬂSE*ZﬁS:POKE 533,46 :POKE 53

»

888 DATA 184,162,8,232,142,18, 212 142,

23,288,142, 22 298 224 255 248 ?6 131
+5,200,192 255 248 3, 76 131 6, 35

890 REM ek

7884 DATA 216,184,1084,104,133,213, 184,

4,185,2,133, 296 194 133 295 194 133 20

4,184, 133 203 104 104 133

918 paATA 194 194 133 293 184 184,24,18

1,283,133, 297 166 213 240 16,185, 285 2z

4,185,128,133,285,165, 206, 185
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929 DATA 6,133,286,2082,288,240,168,8,1
62,8,1%6, 209 144 19 136 20? 1?6 13, 132
,212 138,168,177, 293 164

338 baTa 212,145,285,232,169,8,248,4,1
69,8,145,205,209,192,128,288,224.166,2
13,165,288,157,6,2088,96

948 REM 03¢

958 DATA 24,126,255,126,68

968 baTh 24,68,126,102,126,68

378 DATA B4,12%1,254,254,.121,84

988 REM

938 pATA 28,4,16,4,16,4,5,15,5,15,35,1
9,38,1,24,15

%ngaaogra 3,4,38,4,%,15,368,15,8,8,48,48,
1818 DaTh 19 8,10,1%,20,9,20,11,38,8,3
8,19,8,0,8,8

1878 paTA 28 18,28,13,1,18,17,16,28,1,
28,7,23, 18,38,18

1038 Data T,7,7,12,7,12,32,12,32,12,32
2 7:32,7,7,7

1848 DAt 1,6,26,6,38,6,38,6,28,12,38,
i2,8,8,0,8

1058 DATA 1,18,168,1,38,18,38,18,198,186,
i8,18,38,1,38,18

1868 DATA ﬂ 2,16,4,9,18,16,16,32,18,26
£16,28,4,33,9

1078 ﬁﬁTﬁ 29 4,28,15,6,18,33,18,9,15,3

1éaa oﬁrb 19 15,32,15,18,11,24,11,14,7
,28,7,19,3,32,3

1890 DaTA &,.4.8,15,30,4,38,15,4,18,35,
18,13,15,25,4

1180 DATA 5,4,14,13,34,4,25,13,5,4,34,
4,19,1,19,18
1i18'DpATA"9,1,9,13,25,13,9,13,15,4,38,
4,30,4,38,18

1170 paTA 19,1,7,14,7,14,19,14,24,14,3
9,14,32,6,24,14

1138 DATH 11,1,13,3,47,7,24,14,5,14,38
14,24,14,24, 18

1140 DATa i LA 4 23,4,5,9,38,9,11,15,23,1
9,24 ,15, 34.5

1i5e paTa 17,4,7,15,19,4,19,15,21,4,31
,15,8,06,8,

1168 DﬁTﬁ 28,4,16,4,16,4,5,15,5,15, 35,
15,38,1,24,1 i5

1178 DﬁTﬁ 33,8,8,8

1188 RETURN

CHECKSUM DATA
(See page 23)

18 DATR 878,525,753,529,773,317,749,48

8,476,975, 631 28? 388 522 384 9195

168 DATA 84 919 642 178 69 ?49 319,584

+»376,9389, 298 334 839 1z, 3?4 74239

318 DATA J18,24, 312 1? 44 2,15,314,342

,439,518,581, 522 329 713 4470

468 paATA 786,248,.543,795,827,37,1081,58
,86,751,687,543,498,763,591, 7742

619 bata ¥32,152,945,71, 931 948 J88,35

6,924,832, 881 292 ?97 993 3?8 9831

760 DATA 862 614 341 663 165 924 81,24

6,687,463, 52? ?09 13,863,636, 7658

318 DATA ?29 432 185 354,342,227 ,462,3

66,263,728, 84 595 368 18,537, 6282

1868 DATA 455 324,452,329,134, 184,453,

514,154,297, 3?8 151 738 4617

BACKUP HARDWARE & SOFTWARE

(HOUR\ THE HAPPY™ 810 ENHANCEMENT KIT (HOURA
WITH WARP SPEED SOFTWARE

BACK UP ANY ATARI™ DISK

RIGHT-WRITE

This device will allow you

CALL FOR SPECIAL LOW PRICE

NOW AVAILABLE
THE ULTIMATE BOOK

to write to side 2 of any
disk. Install this box to your
Atari™ 810 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

TRANSFER PACK

1) Disk file to tape
2) Boot tape

to disk file
3) Tape to tape

Very powerful and
low priced.

We have a multi-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.

24

Add $5 for Shipping & Handling.

On copyguarding. Master code/
cracker reveals all. Hardware
and software tricks. Informative
book and disk with examples
and programs

ALL FOR $2495

NEW PRODUCT

The Downloader
for the Atari 832 Modem

At last a program that will allow
you to download Binaryand 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 able to download games from
bulletin boards with our software
and the 835 Modem. $54.95 plus
$2.50 for shipping.

PHONE ORDERS:

(516) 467-1866
PRODUCT INFO:
(516) 588-6019

We accept C.0.D orders.

GARDNER COMPUTING COMPANY [ hitm

P.O. BOX 388, HOLBROOK, N.Y. 11741
CIRCLE #120 ON READER SERVICE CARD.

(Personal checks will have
to clear before shipping )
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Omnitrend’s Universe

by Thomas R. Carbone
and William G.M. Leslie Il
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 ANALOG. 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. Ndmes 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. [ 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 packaging
doesn’t make a game. Agreed, but in this ‘case it
enhances the game’s playability, so it is more than
just a pretty box.

A word about the cost of Universe and then on to
its playability. The game lists for $89.95, but some
incidental expenses (which are suggested in the man-
ual but considered 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 of completely 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, ’'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 of Universe by delv-
ing into its menus.

Included in the appendices of Universe 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 of nine 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 of your 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 of detail 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 of you. 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. [J
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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 of genetic
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 botl
cassette and disk versions of Bacterion! T
data statements are listed in hexadecimal (base ‘
16), so the program will fit in 16K cassetti
systems. This makes typing more difficult, but
if you want to play the game.

Listing 2 is the assembly lam,guage source
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New Low Price
$149.95

0

: iy \llows Transfer of Files Multiple Buffers
F ree CompuServe DemoPak i Larger than Memory Off-Line Editing

1 year warranty | : Upload/Download of Text Variable Baud Rate
Connects to Joystick Port Sadtedr i Eerif Erohe

100% Machine Language Full/Half Duplex
Works on ALL Atari Computers

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, THE SOURCE, and CompuServe DemoPak are trademarks
of Atari, Inc, Readers Digest and CompuServe.
Microbits is not affiliated with Atari, Readers Digest or CompuServe
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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 (1)?

Type O 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:CHECKZ2 (see page 23).

2. Type RUN and press RETURN. The pro-

gram will ask:
MAKE CASSETTE (0) OR DISK (1)?

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 promptappears, 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)

(QTTENTION SMALL BUSINESS 0WNERS>>

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.

MiccaSoFT @
406 Windsor S
New Braunfels, TX 78130
(512) 629-4341

CIRCLE #122 ON READER SERVICE CARD.
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ATARlisatrademark of ATARI, INC

DISK DRIVES

LET YOUR ATARI IMPROVE
YOUR LIFE AND YOUR MIND
NEW - THE STIMUTECH SUBLIMINAL PROGRAM
With the Expando-Vision Interface the Atari
Computeruser can now work on improving his or
her personal environment during normal television
viewing with a proven psychological technique

l or repair. Pri

ices and availability are subject to change without notice

ATARI 800XL Calle =" e
......... a Trak . Call Buy the Expando-Vision Interface for $99 and get
the Rom Cart of your choice for Free!!!
Atarl 1050 D|Sk Drlve ........ Ca" Rana......... .FOI’ Rom Carts are available for:
Atari 1010 R d 77.00 Indus Gt .. Prices | weight Control Drinking Control
ari ecordaer....... . Study Habits Smoking Control
Atari 1027 Printer Call NEW Stress Control Career Success
------------ Sexual Confidence
Atari 850 Interface Ca" RS232 Modem Additional Rom Carts $29.95 each
........... Adaptor (Through serial T
PLor(Throug 3RD Party Printer Interfaces
DORH RS e 39.95
MOSAIC Intehla shlics eie o ami s s foor e e = 139.00
Koala Touch Tablet = Apeface w/cable included ......... 69.95
64KIRam /400 ATy, s S n T WL R 149.00 CartorDisk...69.95
64K Ram + Cable Kit/400/800. .. ......... 18900/ ssz AT QNIISK = O3 PRINTERS
48 I R R b e e s e e 94.00 MONITORS SUPER SPECIAL - Prowriter Package
16/820EXpanTers: L.ty i mas bt oty &l e 64.95 :
T T S R S s S 77.95 We carry a full line With Apeface or Interfast| ....... Call
Mosaic Adaptonh . o e oo s s 4995 of AMDEK and USI AXiom AT-100 .................... 229.00
Memory Expansion for Atari 600XL .. Call Monitors. AXIOMIATF=55 (i iee S e 329.00
ATARI SPINNAKER SEGA LJK FIRST STAR
Programming2 &3-T....2395 UpForGrabs-Cart ..... 2795 Buck Rogers - Cart 27.95 Letter Perfect - D Bristles=D/ila < ciataeiaie s 20.95
Conversational Lang. - T. . . 44.95 Cosmic Life-Cart « .. ... 2395 WStarsTrek=/Cart's +ts o s o+ 27.95 Data Perfect - D EIipElopE DA g% v 20.95
Music Composer - Cart . . .32.95 Facemaker - Cart/Disk . . . .2395 Congo Bongo-Cart . ... 27.95 Spell Perfect - D AstroChase-D . ...... 20.95
My First Alphabet - D .26.95 Alphabet Zoo - Cart Tac:Scan= Cart « o« sie oo 27.95 Boulder Dash-D/T . ... 2095
Touch Typing -T ¢ e ¢ o6 oo 19.95 Fraction Fever - Cart BRODERBUND
Home FilingMgr.-D ... .. 37.95 Kids on Keys - Cart i EPYX AE D T 23.95 STRATEGIC SIMULATIONS
Malling List=T : Delta Drawing - Cart . . . . .2795  Gaeway To Apshai-Cart  27.95  Arcade Machine-D . ... 41.95 Carrier Force-D . . . . . . 41.95
Caverns of Mars - D : Storiachine s DSk e 2095 = Pitsfop ~ Gart e S 2795  Bank St Writer-D. . . .. 49.95 Combat Leader-D/T ... 27.95
Computer Chess - Cart 26.95 thmgs & Riddles-D . .. .20.95 Lunar Outpost - Cart .+ . . . . 27.95 Lode Runner-D . «+. 2395 Battle For Normandy
Missile Command - Cart . . .26.95 Amazmg Thlngs S DR 27.9? SWat Rescua=Cartie o'« v 27.95 DIol=D e s o i 08958 AP /T s e o L 27.95
Super Breakout - Cart . . 26.95 Hey Diddle Diddle-D . .. .20.95 Silicon Warrior - Cart 27.95 Spare Change-D .. ... 231950 Eag|es DTNy it e e ers 27.95
Star Raiders - Cart . . . .. . 8285 SnooperTroopsian? =D - 80.95 Tp withiMusic ~Cant. . + +27.95 | Ghoplifter=Dis* ol sl 23.95
Assembly Editor - Cart . . . .46.95 Trains-D ¢ e v o et e v vne 27.95 Jumpman Jr.-Cart ... .. 27.95 PARKER BROS.
Basic-Cart . ... .out 412055 AoTonice gD RS e fuie ot 30.95 Dragonriders of Pern - D/C  27.95 RATA SORY A Stroonase NG AP e 3495
Macroassembler -D . . . . . 67.95 Temple of Apshai-D/C .. .27.95 Money Wizard-D . . ... 49.95 :
SIRIUS Frogger-Cart ..o« 34.95
Pilot (Home Pkg.) - Cart . . . 58.95 Hellfire Warrior - D/C 2095  LetterWizard-D ... ... 49:95 Q4 Bert -\ Cart sie o e oo s 34.95
Invitation to Program I T. . .19.95  Bandits-D & oo .. .. 2395 FunWith Art-Cart...... 27.95  Spell Wizard - D Popeyer Gar e 324.95
Speed Reading-T . .. ... 5595  WayOut-D ........ 27.95 Genesis - D/T .
Basketball - Cart . ......2695 Repton-D ......... 27.95 INFOCOM Heathcliff - D/T . MISCELLANEOUS
Graph-it-T ... . .. 15.95  Twerps-D «uvvv. .. 2895 Deadlina=D wikte v v+ o 3495 Pooyan-D/T.. c
Juggles House - D/T . 2285  Blade of Blackpoole - D . . 27.95 Witness-D . . . 3495  Zaxxon-D/T .. asperio fonslelia 2095
Pilot (Educator) - Cart 97.95  Type Attack - D Zork I 1T =D s 27.95 Micropainter - D Home Accountant-D ... 5295
Video Easel - Cart 2695 BeerRun-D .... Sare et 27.95 Master Type - D/Cart . .. 27.95
Defender - Cart « . . . 3295  Critical Mass - D . . . HEeE e et i 34.95 SYNAPSE Spe!unker = Dief oafo e ol e 27.95
Galaxian-Cart . . . . 32.95 Wavy Navy -D « o .. .. PR R O 24,95 BlueMax-D/T .« o s s o 23.95 Flight Simulator Il -D . .. 3795
Qix - Cart 32.95 Enchantsrep 34.95 Dimension X -D/T . . . . . 2395 * . Zombies=ID/T: ¢ + aieleis o 23.95
DigiDlig=Cart: os see ore e 3295 GAMESTAR Tt oy e i ¥ Kk Ados Drelbs=D/Tale o b, 2395 Mr.Robot-D........ 23.95
ETioiCatt! iners shspereiaatnods 37.95 o NS At o DR W e U Aol Bl B T R Encounter-D/T « .. v . 23.95 River Raid - Cart . . . 31.95
TIMEWISE 2 D oo ol et o 0305 BajaBuggies-D/T ... .. 22.95 ’ Necromancer-D/T .... 2395 Diskey-D ...... 34.95
N e A 7495  Starleague Hundreds of items quasimoto-D/T...... 23.95 Chatterbee-D . 27.95
Donkey Kong - Cart . . . . . a5t e ooeoa e DAle s e 2295 available forthe ATARI  Rainbow Walker-D/T . .. 2395 Rally Speedway - cant 34.95
Ms. Pac-Man - Cart. . . . . . 3995 StarbowlFootball D/T . . . 22.95 Shamus Case I1-D/T ... 2395 Ultimalll-D ........ 41.95
gt s e o ...please call. Zeppelin -D/T « o v ... 23.95 Miner2049'er-Cart . ... 3495
Eastern Front-Cart .. ... 32.95 NEY G D AT s et e oe 23.95 ScrE}per Caper - Cart . 3495
Donkey Kong Jr. - Cart 39.95 Basic XI-=(Gart'..c o vie s 74.95
Pengo - Cart Monkey Wrench |1 - Cart 49.95
Logo - Cart i . . OMANIMOME N Xaiote i ds ts 82.95
Robitron - Cart . . . . 35.95 Scraper Caper - Cart 34.95
Pole Position - Cart . ... . 39.95 om u l l
Microsoft Basic Il - C .. . . . . 67.95 ™ BOOKS
Paint - D 33.95 Compute's First
Caverns of Mars - Cart . . . .32.95 . Bk/Games o ¢ o 00 oo 12.95
Jolste Garlme i 3995 To Order Call Toll Free For Technical Info, Order Inside Atari DOS . . . . . . 19.95
ViSICAIC=D o\ s sl - alimssts 159.95 Inquiries, or for Wisc. Orders - Mapping the Atari . . ... 14.95
Machine Language/
800-558-0003 414-351-2007 =" i
War Games-Cart « . . . . 27.95 _l‘{iurA/:tanAC:mp;(er 4 :gg:
Hockey-Cart « ... 27.95 o CH sl RO iR
Hockey -Cart ... .. %t NO SURCHARGE FOR MASTERGARD OR VISA sl 1102 i
Submarine COMPUTABILITY ORDER LINES OPEN ACCESSORIES
SommanderCait 808> P.O. Box 17882 VISA® Mon-Fri - 11AM-7PMOST o0 o ciick o
A Milwaukee, W1 53217 — Sat 12IEM =5RMICSTR S B s e ok
ORDERING INFORMATION For fast delivery send cashier's check, money order or direct bank transfers. ~ Flip ‘'n' File Cart ... ... 20.95
tlomewordEb Bl b iete el 7Call Personal and company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase  JOYSENSOr« « v v v v v v ot 24.95
DarkiOrystal = Disacichns g £ Orders welcome. In CONTINENTAL USA, include $3.00 shipping per software order. Include 3% shipping ~ Elephant Disks
Frogget- ?_/T """" < gg on all Hardware orders, minimum $3.00. Mastercard & Visa please include card # and expiration date. Wi (Boxof 10) « v v v uw e 20.00
SlueSt FIO' jfeseh 529 residents please add 5% sales tax. HI, AK, FPO, APO, Canadian orders - add 5% shipping, minimum $5.00. WICO Trakball . . .. ... 37.95
Ul:lma ”'% """"" 4"92 All other foreign orders, please add 15% shipping, minimum $10.00. All goods are new and include factory ~ KRAFT Joystick . ... .. 15.95
Wi ImZ/P- S5 .D """ 2905 warranty. Due to our low prices, all sales are final. All defective returns must have a return authorization
28I CARIICES SR LTk fl2c: number. Please call 414-351-2007 to obtain an RA# or your return will NOT be accepted for replacement D - Disk T - Cassette

Cart - Cartridge
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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. Any one 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 skragged 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 inissue #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.

18 RENM ¥ BACTERION 0

28 TRAP 28:7 "MAKE CAS5SSETTE (8}, OR DI
SK (43" :INPUT DSK:IF DSKX1 THEN 28

ia TRnP 49999 bavn 0,1,2,3,4,5,6,7,8,9
,8,8,8, a,8,i8,11, 12 13 14,15

48 pIM DnTé(Sl) HEN(22) :FOR X=8 T0 2%:
READ N:HEX(HI=NINEXT K:LINE=998:RESTOR

E 180868;:TRAP 128:7 “CHECKIHG DaTaA*

58 LINECLINE+18:? "L IRE:";LINE:READ Do
TS:IF LEN(DATS) {3398 THEN 278

68 DATLIN-PEEK{18I)+PEEK(184)#256:1IF D
ATLIN{}LINE THEN 7 "LINE *‘;LIME;" MISS
ING!* (END

78 FDR H=1 TO 8% STEP 2:D0i-ASC{MATS{H,
HIZ-48:D2=-as5CIDATS N+  H+1) 348 :BYTE=H

EXI(D1)®1I6+HEH (D2]

88 IF PA55=% THEN PUT 81 ,BYTE:NEKT M:R
EAD CHKSUM:GO0TO 58

98 TOTAL=TOTAL+BYTE:IF TOTAL>993 THEN
TOTAL=TOTAL-1088

180 NEXKT X:READ CHKSHM:IF TOTAL=CHKS5UH
THEN 3586

118 GOTO 228

128 IF PEEK({19534{>6 THEN 228

138 IF Pa55=8 THEN 174

i48 IF NOT DSK THEN 166

156 PUT 81,224 :PUT 91 ,2:PUT H1,Z225:PUT
#Hi,2:PUT H1,B8:PUT H1,46:CLOSE H1:END
168 FOR H=1 TO 2:PUT Hi1,8:NEXKT R:CLO5E
Hi:EHD

178 IF MWOT DSK THEW 284

188 ? “IHSERT DISK WITH D05, PRESS RET

URN'; :DIM INS(13:IHPUT INSG:0PEN #11,8,8
D IAUTORUN. 5YS"

198 PUT #1i,25%:PUT Hi1,255:PUT H#i 8:PUT
Hi,49:PUT Hi,85:PUT H1,59:G607T0 218

2a8 ? "READY CASSETTE AMD PRESS RETURN

";0PEN B11,3,128,"C:":RESTORE 236:FOR

=1 TO 48:READ W:PUT H1 N:NEHT X

218 7 1?7 “WRITING FILE':PA55=Z:LINE-ID

0:RESTORE 1008:TRaP 128:60T0 58

228 7 “BaD DATA: LINE ":LINE:ENMD

238 Dava 8,39,216,39,255,39,169,0,141,

47,2,16%,66,141,2,211,169,68,141,231,2,

133,14,169,56,141,232,2

249 baTaA 133,15,16%9,8,133,18,16%,48,13

3,11,24,96

1888 DaTA ZO6SE4AQ32Z28D2F0249288581n900

8586036888583A90085824000E18089182C8DAF3

E68iEGBIADEIC48RBEFNJIGE,8311

ieid DATH 838DLE583358BA12858C85828584

4C12ABAZBBAFIBEIDABLIFCADBFANI7BEDABIFED

G11FASFA8DBZIFAI4ERDBILF, 796

1928 DOTA BDGBIFAIZG8DBSIFA1688DG41FAT

Z88D6D1FAI808D6CIFNI418DCBIFAIBERDCTAF

A91F8DCALIFAIBBBDCIIFAIIE, I96

1836 DaTH 8DZFBZA9888DAB7D4A98IBD1IDDAAT

16806FOZA308AL9D0B845300885CADBF7AZBZAT

4a95a4335AC35AFCA16BF7A918,369

1648 DATA 858843268581A4288A5882D3518A5

819DF51809868A4082791808810F3EBEACBFE10A5

801869288580058169888581,849
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1858 DATG 4CBCOB3AGG4BCTDBINZB986R7BIE0
B3ISEBISD4BIIEAIIDCILCIDBSICATABISCHCE
CAifEBAZO0B6AB8E7DIDEBEVE, 608
1668 DATA 1D20428905AGSFBB4E82842689A0901
BD451ESDIFIEBD28IFBD211EAZB5BD71093DAB
13BD6BAIIDA41IBD77093DDT, 837
1876 DATA BACAIBEB4CBCOTATB89D631D901D
1EA3813D461E3DSAIEBDG6I09IDILIEIDZDIDBD
6782307D1DA38B9D211D6B2C, 183
16388 DAaTA CIBCB4342C241C148CBDABAIBTAS
B3I46413CTT7IZ2D000A1444505CIE4A56624458
SC4FAF4F4F49355435B3D614F ,598
1836 DATH 47574FAF4F4AF47574FSD5D506868
686063I6363I4C52585E626266666A6A565A5A5E
SESESE6Z6266A28186%ECABA, 356
ii88 DaTHA 8DBSD2ZBDOY7DIBDABNZSDBEGIIDAG
863088878 D1EDBCADBFLAZ2040D451ESDIDIEZS
EB243D7D1DADOADZ21088B4A15,391
1116 DATA DOBZAIE43DI11D20F4BAN888DAF
QEBSEGID6IIDIDDRDICIDCDIDIDFLILICIDSSIDAD
FOBACIDEBAS7A3BAZ6FDOAASR, 863
1178 DGATh BEIGBBBDSSIDFEBLGIBDDDDLICFBIB
EBEOBSDOFBAEIGBBEIRS1CCICZBA2CAIBZZOFD
8A8CLI16BABBIELIBAIDSSIDEBY, 245
1138 DATA DFBAACI18BiIB79IBS1C9DBI1DBID4
8818632C30A51D983DDDIC4CB18G0EIGBBCEGF
8BDBAIN4NSCEI828FDBAABEY, 236
1148 DavTa 7Di090A51D89911D9DBY1DCAEBBL
FOB3I4CDCASNIZB85R5AE4S1EBDDEBABSEICIBS
JBB6IBEIBIIDDAGAAZOCAIFF, 684
1158 DATA 2DGELEZSDI9DBALICISCSCAEGB4DE
F1a203aDBADZ23F889809DCAB2ZADBADZ2IFBLD
E7809DC482CAIBERA20085BC, 11
1168 DOTA BSBESSEBDBSBF859EGOGOO80BRARGAN
B8152400F5S8C8CANBABCEEB8BAAI6428FDOANLE
634B68A31620FDOAL201D60,732
1178 DATA BODBEGBADBADZCDBEBBIG8S4a4048
6388606000000049683081D28DBIDZ2ZBEIBEZD
4I8FA98185A885%EA966A208C,377
1i868 DATH ABFB2ZES5CE4A387AZ6DAG562Z65CE4
AICOBDBED420BABFASAICIBIDOF7EGAIZOIEDNS
ASAICIBEDOCINDFCE2C321D08,328
1138 DATA I7ADBFDZ2904F0302843I0FASB745
AFBAESE7A301850B859E8DFCAZ2OBABFADFCAZ
CIZ1pOFIADAFDZ2984FOF 968,687
1288 DATA B5B7A30885A8853EBDFCA2C6BI10
B4038385B3IA6BIB5CBDB12B5E88588BDCI1C8S
890961858n090626401009689,278
1218 pATA B8SBZAGBZBSCBFOB3IZ01081AC6B2Z18
FIA3848DB70DAEB7BDBDCDIDFOSIIBZEAIBA9D
CiDA962858aBD7D1DIBEIZC, 616
1228 DATA 9DFS51D8588BDY11DIBEILCCICARE
ZE3DGILEBSAIBDCDID2I7F2640104CZ90CDEEL
iDiBiEBDFS51DB85S88BDBI1ERS , 525
12368 DATA 89430085S3ABDCDID2IFFZB401A0F
B780A42689DCDIDCEB7ODADB7BDCIBIDEIBAZIA
B5CBFBIIBSESBS588BDCI1CES, 157
1248 DATA 83AIBOISCOBSBABEGELI02842190F
GE1885D4935E88588BDB5S1C90CI1C8589090385
BAHBEGE10284219AEGEL1OCAER, 423
1258 DATA B9DOBC4ASB7101I20BABFAIG1B859E
8514061 IEBE413IDBFC4C128BASBECIGIFQOTAC
4B8B2043IBFEE4ASIEADASIEC?, 175
1268 DATA 8796514DBAD229FBRDCBB20A98185
JEBSA820BABFASB748A9BA85R785140613IFBE4
1ILBFC6885B7098885A8859E,792
1278 DATA 8DFCDZ85A08501859FA28SBDABLI
C3823883IDEAB1IBDA413ICIBEIOB6IFEIBLIDAL
13CHIVEGAFOIBDISIESDIFIE, 798
1788 DATA BD281F8D211EZBBCAI4C4BOBDEAS
ABBAGABD7Z168D3I0AZBD73I1080I102BD76188D
8882BD77168D0182A%888D00,591
1z3@ pATa DBEDO1IDABDAZDEBDBIDEEDA4DAED
850B88066DOEDB7HBASIEDBZEBS54DADCABZ1869
188DC46209048584202011C6,663
1388 DATA B4ASB4CIBIDAFSZO201220876124C
SFE4D8ZGBBBEZO7FODASYENBIBZ61417205E18
2885162689C17268961220CEBD, 739
1318 DATA Z6FEBDZB82ZBEZBBZ1I4C6ZE406R7
2819BDBEBDESAZBDCIBDB5A7AGAZBEBBD ZESEE
B2D2A506FBBICE6AGEBASAZES, 14
13728 DATA AGEEBGBDADBGBDZI9010ABDB4BDED
81D28083ID26060040000ABANBABECBDZDCERFE
FABCB204060886NBCAE101214,141
1338 DATA G1A69FFABFCACGIFBDEZBDEDAADY
B0FBBDEBDBSD260BBECDRCSB19D080A76634FIR2ZE
14816842A202020404040404, 963

1348 DATA A4A6A606A6OIFBBFCACGNIBDLZBE
8D86D2ZBL1ABESDO7DZ60GOFED4AAZFS52B80168
A8ABABABAEABABNAGNAABFBBFCA, 880

1358 DATA CGABBDIGOEBDB4DZBD79BEEDESD2
G8BBFDFIFSFIEDEAEGEZDEDADGDICFCBC7C3IBF
BCBEB4BBACABASA19DI99591,399

1368 DATA BEBABGB27E7B7773I6F6B6764685C
S85450404945413ID3I9I6T22E2026221F1B1713
8FBBAB04888/8ABAEABABAEBH,57

1378 DOTH BABABABABASABABASASABABABASRAG
8ABAEABNBABABABABARARABABABABABNEABAEA
BABNBNBABNBABNBARARAEASRA, 267

1388 DaTd Ba8a8adasnBasadasasasasasand
iFDBCI87FBB48D180F6BAD1SBFCIB6FABICIBS
F@BACIBIFaII60AZ814C126F , 188

1338 DATA EBASASAS2908185A5a4713I09669D83
1693D9CI16CALAF7A6ASBD190FAABD1BAFIDAE16
BD2FOFIDICIGCAIBFI4C128F, 148

1488 DATA EGA445A4CI0IBOFSA20986A03IBELS
BFG6B008413IBGACAIBINSB2008D10806ABEBBANAT
A1BINSBZGBDZEA50508585658, 157

1418 DATA S8DB0008800BRA58585850505000
FEAGNSE4BEFBIBAD4SIEBABABABAIB754DI50D
AIBB754B35ABATBBT7S5AT9509,431

1428 DATA BEDBESCAIBDEAZBSA4A458A398318
AABSNI48236FB958BC7A18939D16684n4n4040
8358933C16CA1BDF18A28406, 283

1438 DaTa BZ2BSAI?SAA99AFBBCACABE10F4A2
8ZBC8B10B5AF48298FB9589975166840404044
8358937416CA1IBEGDESBATIBA, 125

1448 pATa 8DASDZEDOTDIBSIFESARESALGADE
454D7D1DBDOBDBADVELIDEDALDBAD?FIDEDBZDA
GDbE81DEDEINBADELIDADATDEG, 585

1458 pOTA 1863828DOGHO1869828D085001869
878064DGAJ078D0BB2ZNT108DBIBZ6848480988
8088DOADBIDOBDBZDABDAING , 419

1458 DATA 8DB4DBRDBSDOEDBGDESDA7DBGEE408
48804502087AD78108D6F18ADGF108DBAD4BD17
DOADGF101869023D6F18CA16,977

14768 DATA EBAISSBDBOB2AT188DBI62CE7118
188EASN48D711BFE7110BE7 £ 1GEE7B10680068
48480DC5828D17006E4000868, 278

1488 DATH OGOGBOBIFEBIGCIBFZ24108108003I0F
851167090B0EOFAZB4EARZENICEDILIDCDCELE
BBBFBCZD1DBICB16302D1D26, 188

1438 DATH F7124CA718CDCAIBBEECBD7D1DCD
C710B8OFBC2D1IDBIDBIBID2DIDZBFZ7124CC318
CDCI1BBOECCAIACIGEZL20CE, 887

1588 DATA D78887868504030261086FBEQDEEC
8EBABIBRBFBEGDOCOBBABIBBBTAGA504G30281
78787878468816469C167078,416

1518 DaTh 7OF04638516B0464C165046B01620
46C41652846D8162046EC167070468017707046
6B81646741641EB10A6B4BD69,515

1528 0ATA 1DFBB16BBDPDDICIBIFIN4ANSBIGILD
DE2FBED7DIDIBFI7D1D2BE11Z2CSBS5B021BD 911D
38F9911D20E112C5B5B81389, 866

1538 DATA 7DIDBD?FiIB9911D8086813204613
A381iDB118818C9BDAS1DBD7F1IBDET1D8DB01T
A3683D411DADFIIDD7DIDFE, 532

1548 DATA 1Z7BOZZ2ADBO13DDI1IDDOBLAIBLDO
74BB4N363I5ADB013IDDI1IDFEE6EE644908F862
#288DASEADBELIIDDILIDDOBL , 781

1558 DATA A96CDAS2BEIBIGAGBZABS512FBB630
85A38DDE4IAIBEDBIFAIAFDAZIBZOB512FAB698
88A983I0G3IBAINZLB2CAI01D0, 128

1568 DATA 282680512FB0869608A905D01DA%86
DBi13AIBTDBIS2068512FRB696B8AIBBDOBANTIBA
$8864389DBB2ASFFID191D6D, 288

1578 DATA GDBGIIIBFDO11DZBELL1Z28D8I 134D
JF13I8FD7DID2BE112CDB8I1I6GC6B810470E4S
1EBDA3ILIBSBBAZA4BDE91DDE, 212

1588 DpATA IIAFOIZBFDEAABCEBD191DDD2DID
FO24B00EZB6C12CI08BA1069849FFABCEINN920
GC12C968FBB2BBFB98187D2D,937

1598 DATA 1D20E3129D2D1DCAEGBIDOCIGEBD
131038FD2DADACELI12A204DEBSIDIB1INCASIE
BIAA1IBCDDICIGA20ABA9DBS, 986

1668 DATA 1DZBF712CAEOBLIDBEIGONZB4BD69
1DDBIEBDDDICIG16BDI11DCIBFIBB4CIEBIABE
EGBGCGB7A%019D631DDO23IBD , 613

1618 DATA 411DDBIEBD1I91DIB1I9BDSS51DFALd
JDBILIDZBEROAIDASID2BF40ABDDD1CHEIBOIDDD
iCCAEBOLIDOBE6B108549FF18, 3456

1628 DATA 69816810808418691060C91090833I8
E91068BD691DDO4IRD131IDIGIERCZDIDBIB4LT
8D8113187D7D1D9D7DIDBY%4,359
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1638 DATA 138D8213187D311D9D911DBDDDIC
101C2Z97FA8NADB1131879D48899D488AD821318
7IB51CIIBSICATIBLIIICHNB6E,832

1648 DATA DEF11C1829A5B93DF11CBDCD1DDA
1FBD121D48287711A8689D191DCBFFFBBFBIGF
13I9DpCDP1DAYBAZDELLIDADIBESS, I8

1558 DATA SF650016805088684086868682878787
838585650 000000080800FFFEFEFEFEFEFF 3881
828202028201 FEFEFEFFB881,251

1668 DATA 028202020701 96FFFEFEADAGBGE8
086800000 0800068000880IB48D5B14AESE148BC
iDIEBD3I11EDI661490368B365,19

1678 DATA 149DI11EDI6514908F50A08BI7814
B5R40972148585ADS81480A8B96E148586B96F
140587A49878D5A14187D911D,737

15886 2ATA 8DSB14ACSA14B1834AC5B149186CE
G314CESA1410EEATIA7BD5214AES814BDR11DAE
5914187D5D014A8090083186CE, 467

1698 DATA S531410E9CESB814108DCESC141828
A9848D5C14ANENB2EB0887BDIDIECIB7DO14BD31
1EC92FFOBDFEIL1ECY2EDABG, 922

1788 DATA EBDZ2I90BZEGBG6CA10DEGBADOGBOBE
GIFCFDFEFFO8870N0B0010814131C1IF232730888
640808580068080780083ID814E8,23

1718 DATA 14E814F014F531480150815181518
15201528153015381540154815581558156815
681568157815781580157815,526

i728 DATA 881598159815968154815A8158815
B815C015C815C015DB815D315EA15EB15FB15F3
15686168816108161516281628,3279

1738 DATA 1630161918183854824444282818
1E1921201088048281F191081818008088C56331818
188C048B18F8100B6408806C18,388

17408 DATA 181i83IIC60000181810131F264088
187821191E1820204444824438181010088484
95750804041 8080898F88482,243

1758 DATA B1Z0BB8BR183C6IN06026DBE8BFB3
$0209006000631C1888083I8018204F83930808818
84D4687898584040818802481, 381

1766 DATA 8124881818422481812442183342
?248181244297060063C24243C800B0066421818
426608C2810018180881C33C, 188

1770 DATA 42A581BiA5423C08182442422418
0806AB183ICIC1600008060818242418080068018
88545408180018306018A50518,138

1786 DATA 0B1BZOZHE418182704048082466138
186624000484271818E420208C4089825258848
8L18889%A1041842243082172, 3681

1790 DATA B84A01982382442882405910618808
080G1318880000000688I81C10006008088878
iE191060B8882CEADTI41818,877

1808 DATA 884A24CH83I245210894224808124
479181428006008842818100080806080068188
0008068008880 00000068088,587

1818 DATA 626163746572696FGE4100868888
A0BBB4A8ASHBBAACALIATBSAS88AFA6B8D2ZDIDEG
D30008060000680B4A5a41aDE88, 108

1826 DATA BIAIAFBZASH080B00GD0B00B0B8S
AEAOBASERE08000080000080000000BBBRERE0E
GR908000ABBH0000008860088,878

1830 DATA BO0HE00GE0HG0000608080088088
08NNRERNGABANAANANNAENE00BNE0R0B0608608
#1822350860080800008088008088, 361

1846 DATH OBBOBOBBEBFOECESBOFOESELEIEF
EIEBAONAROBDBANA06000086000BI729342888
$0008068080800000000800086,728

{858 DaTh FAEFEDBBEBFSE4FIEFEEROGBB888
900688A1AEALACAFATIBAIAFADBABSB4NIAEAT
A088N645BD691DFOBBDEGILD, B4

18608 DATA DO262842894C46172084017DEFFL7
181BA983I9D7FA7BC7802BD2D1D18738C1720ED
179Dp2D1DI3DIL1ECALIBCD6ODE, 688

1876 DATA 461E1BZFBD7802C90EF883CIBAFE
A4C906DBB6DESALEACH7I7FESALEBCSALIERDE
179D5A1ED461EBDAGLIECDEE, 151

1888 DATA 17F8BI20F712680800002082828384
8506870888080 00000B0BBFFFFFFO0B1010188
a0e0BBAGASBDE21DDAT77AI61,784

1898 DATA 8DSB18BDACDBZ3H2FABIZB2118EE
SE1BBDBCDOZIB4FOB3I202118BEESB18BDBCDBZT
A8FHB83I26211BEESB18ABBIBA, 768

1986 DATA 1869813988DOFODIZH21188818F1
CES5D181628498I8D5D18BDA4DOZIBIFELICATIEZ
Z28FDBANCEADZ1080543FF 1869, 744

1910 DATA B1187D2D1DZBES129D2DID3DILLE
BDB4DBZ902FBB68ESB18202118CA18818DIEDS
6@8CS5C18ACS5B18B9691DD88BD, 659

1326 DatTh 8an8283D18ACSB182083ID18F6BEAC
SCi868836310DB1INIB7IFIDIEATIZ7EIFIEIIDAT
8885 IFAI4285AB606868AC5C, 373
1338 DATA 18600000002864184CCA18ABASBD
621DPBSBBSBAFABSD6BA4CC618B5BCCIB4BB4C
Br18DBDB47FEBCADBTE5A1NAD, 805
1348 DATA 8IFSBANGBCBIGELEIGOISBDEFBEC
40193849296E1EBC2D1D9848898413I80187D701D
JBEIZCAC4AB13397D1ID6EII2D, 281
1958 DATA 1DASBY2413IBA187D911D3IBEYLICAC
481993311D0CA109D60A2BCBDHELEIA6I28F 712
BD7DADCINZBOIEISDIBDILLD, 165
1968 DATA CHCOBBISIDEALICABB4IBIGILDDB4I
BD7D1D18693I0IBFIFDIDCIAOBAISBOO11D18B6T
Z638F2211DCH098B8B27283D18,879
1378 DaTh BE4119BDGELEAAFGBEAE41198F41
1IBDG6ELEAADGBCAE4119A3FFIDGELIESSDIDEN
1CD88588CH81DBBINIVLIISCS, 618
1388 DATA CAEOG4DOB8D6BBOBOAGEIESCIBAZE
BDP3I51B8588BDFS1B8581AS88CI9N0BBIE2983 40
A588404085280480BD2D1B39, 116
1998 DQATA 251B8535BDZ2218A49831886859591
8068ASBCC589788838E58385980901859320888
AS8IIBESBCBSIBAIFFBS5I2AS, 768
2008 DATA 8BCHBH908BIBESBE858FAYB18521
DOBBASBEIBESEBAS8FAFFE591A908858E858D
ASBFCH28908A859385944085, 751
2818 DATA BE4CCE19A5988533852440858D045
PIFBIDASBEL1865908B883858ECS949008EASBEIS
ES94858EAS89186592285890A5,5323
2028 DATA B8D18658FBOABIBSBDCSI4IBBEASSD
IB8ES94858DNS881865918588284219C693D8C3
60A6BZA98835CA858ABSESE5, 455
28638 DATH 88BDCILCBSE8IAI8020481A06B2BS
D4858895E8BDPBS1C858920C21CA%B1858aA508
204810688008A4808597498885, 465
2048 DATA 2a0699BCDD1AIAI4BIB51485IBBY
BD1ABSICBDIS1IABSIDASE818659B8588A58918
653C8589A52AC3088F0032842,972
2858 DATA 19A59DFOB4C69DDOELIEGIICEIADEG
C5600000881FFALIFFAIFFFFO1008BFFB181FFB2
028262020282008828000088,178
2868 DATHA ODOOBOO0NZ30008800800000025888
8880000686002508000800880080082300000088
0000680280000006008008828,418
2878 DATA 60BN0GD00EHHGH023000080000868
B82058387040206FFOD0BFFO00000080888881FF
9000/ B0080BRBZFFBEOBEH88E,518
2080 DATH DOBBBIFFROD0D0RB0BO004FFO08S
HO0RBPAHREFFONBN0E0BR0BABGFFOBB80800888
f887FFR0B800000888855A0FF , 328
20898 DATA IFCFFIFCCBINGCA3I40180406108088
9980606808800 00A060000006000000806008888
A80506000000088000008688888,425

CHECKSUM DATA
(See page 23)

i@ pATA S58,351,496,811,423,729,268,683
,555,573,694,613,29,2085,218,65580

168 DAaTA 126,198,962,783,491,368,155,14
9,165,664,922,282,984,546,128,6585
1866 DaTA 935,150,616,982,831,393,286,
176,268,139,888,794,46,226,882,7358
1216 DATA 131,146,288,935,5,841,50,688
,71,755,994,67,182,274,571,5918

1368 DATA 914,577,146,147,638,688,957,
868,3,373,938,541,827,238,251, 8882
1518 DATA 412,913,9206,795,644,634, 388,
931,136,99,182,703,9086,416,526,93125
1660 DaTA 468,727,71,38,556,46,366,116
,22,46,153,69,19,333,726,4364

1818 DATA 783,590,358,166,257,888,174,
243,783,663,881,961,979,76,938,08688
1968 paTa 986,316,44,853,937,937,837,8
72,993,559,434,731,938,648,184885
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- BACTERION!

» THE PLABUE OF 2349 bl

* BY »

» KYLE PEARCOCK *

* WITH -

* TOM HUDSON :

®*

# ANALOG COMPUTING MABAZINE #

* ALL RIBHTS RESERVED *

B R T R T S

#* ATARI MEMORY UBAGE

CASINI EQU #0®02 JRESTART VECTOR
DOSVEC EQU $080A 3JRESTART VECTOR
DOSINI EQU $P@OC JRESTART VECTOR
ADMCTL EQU $022F 31DMA ENABLE SHADON
PMBASE EQRU $D4@7 jPM BASE RE

GRACTL EQU #DO1D 3 OGRAPHICS CONTRDL
BFRIOR EQU $P24F §PRIORITY CONTROL
AUDC1 EQU $D2 JAUDIO CHANNELS
AUDC?Z2 EQU $D2@3

AUDC3 ERU $D20Y

AUDCA EQU $D207

AUDF 1 EQU $D2P® jJAUDID FREBUENCIES
AUDF2 EQU $D2/2

AUDF3 EQU $D2p4

AUDF 4 EBU $D206

AUDCTL EGU $D20@8 jJAUDIO CONTROL
HITCLR EQU $D@1E jCLEAR COLLISIONS
WSYNC EGU $DA4JA jWAIT FOR HOR SYNC.
RANDOM EQU 9D2@A 3 RANDOM #s

PCOLR® EGU $P2C0 jCOLOR OF PLR/MIS
COLPF® EBU $DO1& jPLAYFIELD COLOR #0
COLOR® ERU #@2C4 ;COLOR REGISTERS
COLOR4 EQU %@2C8 j}BACKGROUND COLOR
NMIEN EGQU $D4QE JNMI INTER. ENABLE
CH EQU $P2FC JLAST KEY PRESSED
S8K8TAT ERU $D20F jJKEYBOARD STATUS
RTCLOK EQU %12 1 INTERNAL CLNOCK
VDEBLET EQU %0208 ;DLI VECTOR

SDLE8TL EGU $0230 JIDLIST VECTOR
HPOSP® EQU $D@A® 3 HOR. POS. PLR @
HPOBP1 EQU $D@®wi jHOR. FOS. PLR 1
HPOBP2Z E@U $D@P2 3JHOR. POS. PLR 2
HPOSP3 EQU #D@#3 jHOR. POS. PLR 3
HPOSM# EQU $D@P4 JHOR. POS. MISS @
HPOSHM1 EQU $D@@J 3JHOR. POS. MISS 1t
HPOSMZ2 EGU 8D@P& JHOR. POS. MI8S 2
HPOSMI EQU $D9P7 ;HOR. POS. MISS
ATRACT EGU $4D §ATTRACT HMODE FLAB
CONSOL EQU $D@1F jCONSOLE BUTTONS
STICK® PU 99278 3JOYSTICK PORT @
POPL EQU $D2AC jPLR/PLR COLLISIONS
MRPL EQU $DIPE IMIS/PLR COLLISIONS
POPF EQU $D@@P4 3PLR/PLF COLLISIONS
TRIGY EQU #D219 ;JOYSTICK BUTTON ¢
# ATARI HARDWARE REBISTERS

SETVBV EQU SEA4SC }8BET 8YS. TIMERS
SYSVBV ERU S$EASF i1st STAGE VBLANK
XITVBVY EQU S$E442 §X-1T VBLANK

SI0INV EQBU $E46% 3SI0 INIT

# PLAYER/HMISSILE DATA AREA

PLAYBS EQU 20000
MI1sg EQU PLAYBS+@748
PLAY® EQU PLAYBE8+1024
PLAY1 EQU PLAYBS+12680
PLAYZ2 EQU PLAYB8+193&
PLAYS EQU PLAYBS+1792
* DISPLAY DATA AREA
DLIST EQU $1Fp0
DISP EQU $2010
DISP2 EQU $300¢
# ZEROD FPABE VARIABLES
aRre 80
Lo DS 1
HI DS 1
BALOD DS 1
BAHI D8 1
DRWLO DS 1
DRWHI DS 1
PLLO D8 1
PLHI D8 1
* VARIABLES

# PRIMARY USE IN *PLOTTER® ROUTINE.

PLOTX DS 1 §PLOT X-COORD.

PLOTY D8 1 jPLOT Y-COORD.
COLOR DS 1 §POINT COLOR.

DRAWX DS 1 JDRAWTO X-COORD.
DRAWY D8 1 jDRAWTO Y-COORD.
ACCX D8 1t §X ACCUM.

ACCY DS 1 j§Y ACCUM.

DELTAX DS 1 3;DRAW WORK AREA.

DELTAY DS 1 3DRAW WORK AREA.
INCX DS 1 jDRAW X INCREMENT.
INCY DS 1 3DRAW Y INCREMENT.

COUNTR D8 1 3DRAWTO COUNTER.
NDPT DS 1 JDRAWTO ENDPOINT.

HOLD DS 1 JWORK AREA.

XWORK Dg 1

YWORK DS 1

YOFSEY DS 1 jPLOT Y OFFSET.

SHAPIX DS 1 30BJECT #.

SHAPCT D8 1 30BJECT SHAPE CODUNTER.

DS 1 §OBJECT X INCREMENT.
Y1 DS 1 3O0BJECT Y INCREMENT.
LENGBTH DS 1 3JOBJECT (TAKE A GUESS!)

# PRIMARY USE IN 'TEST' ROUTINE.

0
D
I-BYTE OF SCORES.
OTAL SCORE BYTES.
ELL # BEING DRAWN.

varaop D8 1 §STOP VBLANK FLAB.
LSOUND D8 1 JLASER SOUND FL -
XSOUND DS 1 IDETONATION SOUND FLABG.
CSOUND DS 1 1 CANNON SOUND A
FREG D8 1 PULSE SOUND FRERUENCY.
DEMO DS 1 BAME UNDERWAY FLA
STRUCT D8 1 CELL STRUCTURE #.
NOPLAY D8 1 # OF PLAYERS
SDELAY D8 2 FULSE BOUND DELAY.
LISTPT DS é DISPLAY LIST POINTER.

2 =

2

3

1

1

CELREF DS

LL ¥ BEINB REFRESHED

* PRIMARY USE IN '8TRAT® ROUTINE. LD #sas §EEAPHICS
aTa
GEYNUM DS 1t 3ATTACKING BACTERION! # LDA & {PRIDRITY
FRANGE DS {1 1ATTACK PLAYER RADIUS. T ACGERTOR VREGISTERS
GEVESC DS 1 1# OF ESCAPED VESSELS. LDA %400 ICLEAR OUT
TOTCEL DS 1 14 OF CELLS REMAINING. =) VPLAYER B
TURNT DS 1 {BACTERION! TURN TIMERS :FMSET 9TA PLAYD, X 34 PLAYER 1
FIRETM DS 1 $RAM COPY OF "GEVFRE® sTAa PLAYl X 3 =
DEX FALL DONE?
» PRIMARY USE IN ’SHOOT® ROUTINE BNE :PMSET 3NO! CONT.
FDELAY DS 2 JDELAY BETWEEN SHOTS. * CLEAR OUT PLAYERS® SCOREs
B e s
DS 2 % ¢ S L
NOMLeE y LA %32 JFILL WITH @
# PRIMARY USE IN "TEST® ROUTINE :CLR82 STA SCOREL,X
8TA scg:cz¢1 X
CELLMV DS 20 JCELL MOVING FLAGS. STA TSCRI, X 7
CELLNX DS 20 JCELL NEW X-CDORD. DEX §ALL DONE?
CELLOX DS 26 JCELL OLD X-COORD- BPL :CLR82 ING! CONTINUE
oRG $1CEY * CLEAR PLAYFIELD AREA
ELLNY DS 28 JCELL NEW v-COORD. LDA #LOW DISP  §I°LL LET
S i R M
8 20 JCELL # !
AR A ! STA HI JWHAT’S BOING
# PRIMARY USE IN '8TRAT’ ROUTINE Lox wo JON HERE!
CDLF
GEVFRE DS 20 }BACTERION! FIRE TIMERS STA LOTBL, X VI'HM SO LAZY!
MOVET DS 2@ jBACTERION! MOVE TIMERS LDA HI
BEVDES DS 2@ 3DESIRED DIRECTION. STA HITBL,X
GEVDIR DB 2@ §ACTUAL DIRECTION. LDA &0
ATTACK DS 2@ jATTACKING PLAYER FLAG. LDY #X9
ESCAPE DS 20 |Y-COORD FOR ESCAPING. coLPZ  STA (LO),Y
sTOP D8 2@ 1DACTERION' ICED FLAG. DEY
BEVX D8 20 3 BACTERION! X-COORD. BPL CDLP2
BEVY DS 20 §BACTERION! Y-CDORD. INX
TARX DS 2@ JBACTERION! TARGET-X. CPX #192
TARY DS 2@ }BACTERION! =Y. BEQ DOIT
LERDIR DS 2@ JLASER FIRING DIRECTION LDA LO
LSRTME DS 20 JLASER LIFE % cLc
LASERX DS 2@ §LASER X-COORD. ADC #48
LASERY D8 20 1LASER Y-COORD. s1a Lo
(&
» PRIMARY USE IN "DRAW’ ROUTINE. Aoc 4o
8
TYPE DE 2@ JVESSEL TYPE. JMP CDLF
PHASE DS 20 jVESSEL PHASE.
TYPES D8 1 JATTACKING TYPE. » BET UP ATOMIC PILE CELLS
# PRIMARY USE IN °*SHOOT® ROUTINE. DOIT Lgx g;sggl 5
LDY 5
SPEED DS 20 jBPEED A PLAYER MOVES. LDX #9 :
CSPEED DS 20 yRAM COPY OF °SPEED’ 8§TX TOTCEL
BULLET D8 2¢ jJBULLET OWNER (& OR 1) SETCEL LDA :ICELX, v 3§ X~-COORDS
sTa CELLS; X
. { MASTER ASSEMBLY’ aTA CELL
s B BAGTERT RN Lpa .éCELV Y }Y-CDORDS
$GEV.TXT 8TA CELLOY
s, o8 STA CELLNY’ X
'G $2800 LDA #8300
Loe spaso 8TA CELLMV,X jJCELLS NOT MOV~
TITLE *ONE SHOT INITIALIZER’ 523 1IN STATUS.
oG BFL SETCEL
Z R ESeATE Cone * SET UP PLAYERS PROBEs
MOVEIT JSR SIOINV JINIT SOUNDS. S s R A LB
LDA #82 FINITIALIZE SN LIsrRTSrROARDAS .
STA SDMCTL JDMA CONTROL. S EEYAnganoChaRDe
CDA RHIGH 2800 JOET GRIGIN S REaE YLK CCOORD
1 JADDR, 1IN s
STARH a LDA NOFLAY j1 PLAYER BAME?
LDA #LOW %2800 §2-BYTE
5% 1o 20 SETTV {edtigkie s
TIN- N i i .
AR Lo atease FoTanestdl JSR SETFLR §SET IT UP NOW.
s gkﬁg $06800 :53¥5rs * ATTACKING BACTERION' TYPE
S e WS B Qe SETTYP LDA #881  JSLOMEST TYPE
Ta (BALl) v }BYTE BLOCK 8TA TYPES JATTACKE FIRST.
’ U UL STA TYPE+2
1ny ' 2 STA TYPE+3
INE n1ocF INEXT 236 HEASEEESS
i 3
el =BVTE BLOCK. * BACTERION! INITIAL A.I. SPEEDS
BNE MOVELP I ROCKELF I TUP LDX 4303
B L yNO— 4 .
CNE anYEr rEeT SLanACERRL SETMDB  LDA InQVDE, ; §MOVEMENT SPEED
STAZDOSINT 1 IRES LDA ITURD JTURN SPEED
STA CASINI+1 } VECTORS STA TURRBE! X
AL R e LDA IFIRDB.X yFIRE SPEED
S14 BRZINI  EBNCLETE, e
g 1 H
STA DOSVEC JTHE SYSTEN. ¢ BELSETMDB
JnP TES JALL DONE. GTART! T e
® BUILD GAME BOARD DISPLAY LIGT 5 s e
INIT LDX #8900 JRESET X-REG. 2
SR ESE | BERET SN e jen s rmexen o cow-
BDLOOF 8TA DLIST,X 1STORE 1T, S ASE Tk SR ERSNER
DEX JDONE YET? , .
} ; LDA #$01 JSET UF FOR
b e balad Jhd S aa0aback STA SPEED X COASTIND SPEED.
aTA CSPEED, X
Sl L g HENSTALL, LDA PLRPHS, X §CORRECT TYPE
STA DLIST+1 JREMAINDER OF CDAEREnRY §EORRE oL
LR A BERn L fHae
oo S G '
STA DLIGT+ i - , : 9.
STA DLIST+107 JERANDS INTO s e :PRDPER HCOURDL.
EoARRILAHENIS ERg RTS 5 FALL DONE
STA DLIST+5 JLIST. Seb
LDA #LOW DISP
PLRX DB 44,195 jINITIAL X-COORDS
STA DLIST+4 H , 4
tha wATan p1arz FLRPHS DB 12,4  jINITIAL DIRECTIONS
R S * BACTERION! INITIAL TURNING DATABASE
e Tios S ITURDB DB 52,44,36,28,20,12
apEg sl DT 20REy # BACTERION! INITIAL MOVING DATABASE
i e IMOVDE DB 13,11,69,07,05,03
EDA RO * BACTERION'! INITIAL FIRING TIMES
SR D L A ) IFIRDB DB 70,4%,60,5%,350,45

PLAYER/MISSILE INITIALIZATION

* OFFSET DATABABE TO CELL FORMATIONS

LDA #$3E

8TA SDMCTL $DMAR ENABLE.
LDA #HIGH PLLAYBS iPM BASE
STA PMDAYE JADDRESS.

STRBSE

DB 9,109,208

# CELLS INITIAL X-CODORDS
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# CELLS INI
sICELY DB
D

68,80,92,62,74
Bb 98 65 96 92

79,79,72,79,73
55 67 ?1, 61 197

79,71,87,7%,79
79 79 70k 87 79

TIAL Y-COORDS
93,93,93,96,94

B 96 96 99 79 99

DB 76,82,88,94
DB 98, 10%, 142, lae 184
DB 8¢,78,90,94,94
DB
TITLE 'Bncrzhxuﬁ ﬁULfl lNlTlALIlER'
INIT2  PROC
* ALLOW THINGS TO SETTLE DOWN
LDX #$@1 3STOP VERTICAL
8TX VSTOP §BLANK ROUTINE.
" INITIALIZE SOUNDS
DEX '
TXA H
8TA AUDC3 3 TURN OFF SOUND
8TA AUDCA FREGISTERS & INIT
STA AUDCTL §SOUND CHANNELS.
* CLEAR PLAYER MISSILE AREA
1ER1 STA MISS,X 3JBACTERION! #1.
8TA PLAY2, x jBACTERION! #2.
STA PLAY3I.X jBACTERION! #3.
g1a HITCLR JCLEAR COLLISIONS
D
BNE :ER1

# ENEMY BACTERION's X,Y,& DIRECTION

SETBEV

28
GEVY, X
P1CKbR

ZDZD

IR
1B
#21 3I
:PLUS2 1B
#2 51
8
iR

JHANDLE ALL.

J8ET TYPE DOF ATT-
§ACKING BACTERION.
§RANDOM X-COORD.
JETORE IT.

ANDOM NUMBER.

ANCH IF >

ITIAL Y- COORD.
ANCH!

ITIAL Y-COORD.
TORE IT.

ANDOM DIRECTION.

# ENEMY BACTERION!Rs TARGET CELL

SEL LDA #%00 ] EAR
8TA TRY J COUNTERS
STA BEVESC ;% OF ESCAPEES
8TA STOP, X JDEATH BTATUS
STA BEVCEL,X jTARGET CELL
2TR LSRDIR, X jLASER FLAB
8TA BEVFRE,X jFIRE TIME kLAB
8TA EBCAPE,X §ESCAPE Y- COORD.
LDA RANDO 3BET RANDOM
CHMP #$D8 JOREATER THAN D8
BC8 SELIT jYES, BRANC
SEL@ LDA #8gA jRANDOM # SEED
JSR RANDO jBET RANDOM CELL #
TAY §STORE IN Y-REG.
8TX :XHOLD § SAVE X-REB.
CPICK® LDA ESCAPE,X JESCAPE Y-COORD
BEQ CFICK1 FEQUAL 07
TYA JNO! MOVE Y TO A
CHMP GEVCEL,X 3I8 TH1S CELL
BEQ SEL1 ; SPOKEN FOR?
CPICK1 INX 3INO! MOVE ON
CPX #3035 3TO MEXT
BNE CPICK® 3 BACTERION!
LDX :XHOLD JRESTORE X-REG.
* HEIST THIS CELL (IN Y-REG.)?
LDA CELLNY,Y iCELL Y-COORD.
CHP #194 sOFF SCREEN?
BCS SEL1 iVES‘ TRY ABGAIN.
LDA #3082 s RANDOM & SEED.
JSR RANDO 3GET RANDOM #.
gTY :YHOLD 3§ BAVE Y-REB.
TAY 3MOVE # TO ACC.
LDA ESCDT,Y JBET PROPER ES-
STA ESCAPé,X 5 CAPE Y-COORD.
LDA CELDT 30ET OFFBET FOR
LDY 'YHOLb JLOCKING ON TO
cLC 3 TOP OR BOTTOM
ADC CELLNY,Y 30F CELL & STORE
STA TARY,X § IN TARBET-Y.
LDA CELLNX,Y 1GET X-COORD OF
cLC §CELL & STORE
ADC #44 3 IN TARGET-X.
STA TARX, X ]
TYA 3 MAKE THIS CELL
8TA BEVCEL,X jSPOKEN FOR.
JMP SEL2 lHGNDLE NEXT.
SEL1 LDX :XHOLD JRESTORE X—-REG.
DEC TRY JDEC. COUNTERS
BNE SEL®@ & BRANCH!

# CAN'T FIND A CELL,

SELIT LDY
INY

SEL2

» SET

TNEXT LDA
STA

NOPLAY

ATTACK PLAYERS

3% OF PLAYERS.
;ADD ONE.

$PLAYER'S X-COORD.
SUSE AS TARGET-X.
JPLAYER'S Y-COORD.
jUSE AS TARBET-Y.

3HANDLE NEXT

0'01

§BACTERION!

(IF

NEXT 3WE AREN"T DONE.?
SETBEV JJUMP TO IT!

UP RANGE OF ATTACK

#a0
FRANGE

*
PROJT1
CLRPRO

IHETL

# BACTE
FREBSE

CELDT

SET UP FIRING TIME

LDX TYPES JATTACK TYPE.
LDA FREBSE-1,X jBET DATA FROM
8TA FIRETHM jFIRING DB.
CHP #3035 118 £ 37

BCC PROJT1 §NO! BRANCH!
SEC JYES! SUBTRACT
8BC #9903 33 & STORE

8TA FREBBE-1,X 3IT IN DB.

CLEAR PROJECTILE WORK AREA

LDX #12 §HANDLE ALL.
LDA #3FF 3 INACTIVE STATUS.
STA BULLET,X 3§ OWNER.

8TA CELLNX+5,X 3 X-COORD.

STA CELLNY+S X 3Y-COORD.

8TA CELLMV+S,X jMOVI .

DEX § HANDLE NEXT
CFX #%04 3 (1IF Y.

BNE CLRPRO 3

SET UP COLOR DATABASES

LDX #303 JCOUNTER.

LDA RANDOM 3 RANDOM &.

AND #$FQ 3 ZAP LO-NIBBLE.
ORA #80A 1% W/DECINAL 10.
8TA PCOLRO,X 3STORE IT.

LDA RANDOM' § RANDOM .

AND #8FQ §ZAP LD-NIBBLE.
ORA :FIELD,X 3J0R W/PLAYFIELD.
8TA CDLDRG X §8TORE IT.

DEX IHANDLE NEXT.
BFL :SET1 5 BRANCH

LDA #3290 jCLEA

STA NOBULL+0Q 34 DF BULLETS
STA NOKILL+® 3FIRED & #% OF
8TA NOBULL+1 jBACTERIONS!

STA NOKILL+1 3VAPORIZED.

8TA VSTOP 18TART VBLANK.
RTS §BUB QFF!!!
RION! FIRE TIME DATABASE

DB ©,0,0,0,0,0
* OFFSETS TO TOP &% BOTTOM OF CELL

DB 21,36

# Y-COORDS FOR ESCAPING BACTERION!

ESCDT
#+ COLOR

# PICK
PICKDR

= PICK
RANDO
RANDO1L

RANOUT
HOLDME
TRY

: XHOLD
:YHOLD
c TITLE

TEST

:DEMOX

8AVED

DB 10,243
LUN.

FOR PLAYERS & FLAYFIELDS

DB $0C,3$0C, %047, 30A

DB .GC

‘DE ‘ﬂa $OA

A RANDOM X-COORD.

LDA #1006
JSR RANDO

LC
ADC #75
RTS

A RANDOM DIRECTION

w14
RANDO
BEVDIR, X

LDA
J8R
8TA
R
A RANDOM & (2
HOLDME
RANDOM

HOL DME
RANOUT
A

A
RANDO1
@ 3 TE
@ 3 COUN
DB & j§X-
DB @
*BET THE GBAME

PROC
LDA

Heos
#HIGH VBL
#LOW VBL
SETVBV

w807
#HIGH DBL
#LOW DBL
SETVBV

#eCo
NMIEN

SHUTUP

JER
START OF
LLDA DEMO
CHP #3802
BNE TEST
BAME PAUSED?
LDA CH

CHMP #9221

BNE :REFCL

(P—-15)

uP TO ACC.)

MP STDRQGE.

REG TEHP STORAGE.
s Y-REG TEMP BTORAGE.

GOINB..."

URN OFF
ND
EGISTERS.

CREEN.

§SET UP VERT-
1 ICAL BLANK

s ROUTINES.

i

38ET UP DEF.
SVERTICAL

§ BLANK
JROUTINES.
$SET _UP DL1
§ROUTINES.

JINITIALIZE...

NEW BAME

sCHANGE STATUS
$0OF "DEMO’
JVARIABLE

518 SPACEBAR
JPRESSED?
§FYES. 1S BAR

SWAITY

IWAITZ

* REFRESH

IREFCL

QETCEL

# DRAW
BOTCEL
SAVE1L

SAVE2

# DRAW

LASERS3

LASERS

LASERSG
NXTLSR

PROJS

PROJS

LDA BKSTAT §STILL BEING
AND #8204 §PRESSED?
BEQ@ :REFCL 3 YES-CONTINUE.
JSR ADITUP 3ADD UP SCORES
LDA TOTCEL JHOLD # OF
PHA JCELLS LEFT.
LDA #80A i MAKE WEIRD
STA TOTCEL # BOUND.
LDA #3081 5SWITCH TO
STA LISTPT JTITLE SCREEN.
STA VaToP
8TA CH FWAIT FOR
JSR SHUTUP i SPACEEAR.
LDA CH 518 _SPACEBAR
CHP #8321 JPRESSED? NO,
BNE :WAIT1 190 WAIT.
LDA BKSTAT SYES. 18 BAR
AND #8304 JSTILL BEING
BEQ :WAIT2 1 PRESSED?
PLA FRESTORE # OF
STA TOTCEL SCELLS LEFT.
LDA #3090 JEWITCH BACK
STA LIBTPT 570 PLAYFIELD
aTA vaToP j& CONTINUE...
8TA CH
CELLS (ONE PER PASS)
DEC CELREF 30UT OF CELLS
PL BETCEL 3TO REFRESH?
LDA #309 IVES. START
STA CELREF FABAIN. . .
LDX CELREF JGET CELL # TO
LDA CELLMV,X  jREFRESH & SEE
BNE GOTCEL’ JIF IT MOVES.
LDA CELLOX,X  §CELL X-COORD
STA PLOTX H
LDA CELLOY,X  §CELL Y-COORD
8TA PLOTY H
LDA #1 3SPEC. COLOR
STA COLOR 5
LDA #0 JSPEC. QBJECT
JSR OBJECT IDRAW IT...
MOVING CELLS (ALL AT ONCE)
LDA #309 JSET UP CELL #
8TA CELNUM JTO _DRAW.
LDX CELNUM JBET CELL #.
LDA CELLMV,X IS IT BEINB
BEQ SAVEZ FCARRIED OFF?
JSR SHOCEL FYES. DRAW IT.
DEC CELNUM JMOVE ON T
BPL SAVEL INEXT CELL.
% ERASE BACTERION! LASERS
LDA #3004 JCHECK ALL
STA LSRCNT §VESSELS.
LDX LSRCNT 118 THIS VES-
LDA LBRDIR,X  §SEL FIRING?
BEG NXTLSR §HG. CONTIRUE.
BMI LASERS FYES. ERASE?
ORA #3809 §SET UP LASER
STA LSRDIR,X  3TO BE ERASED.
LDA #8972 JSPECLFY COLOR
STA COLOR §0F LABER.
LDA BEVX, X JOET X-COORD
SEC 30F FIRING
SBC #44 JVESSEL & USE
STA LASERX,X  §A8 LASER
aTA PLOTX § X~COORD.
LDA BEVY,X JGET Y-COORD
SEC 30F FIRING
SBC #81C IVESBEL & USE
CHP #192 3 AS LASER
BCS LASERG i Y-COORD. DO
STA LASERY,X  §NOT FIRE IF
aTa PLOTY BNOT ON-SCREEN
LDA LBRDIR,X  JELSE, DRA
AND #S87F |F!R1ha LABER
JSR DBJECT 3 (DEATH RAY) .
JHP NXTLSR FHANDLE NEXT.
DEC LSRTME,X JTIME T0
BPL NXTLSR JERASE LASER?
LDA LASERX,X  JYES. BET X
8TA PLOTX 3 COORD
LDA LASERY,X  §COORD FOR
874 PLOT 3 ERASING.
LDA #3080 JSPECIFY COLOR
§TA COLOR JAS BCKBROUND.
LDA LSRDIR, X INON ERASE
AND F J LASER.
JSR OBJECT 1
LDX LSRCNT 5 TURN OFF
LDA #3010 FLASER FOR
STA LSRDIR,X  JTHIS VESSEL
DEC LSRCNT 3 HANDLED .ALL
LDA LSRCNT SLASERS? IF
CHP #8301 380
BNE LASERS ;ELQE ao BACK.
DRAW % ERASE FROJECTILES
LDX #17 JHANDLE ALL.
LDA CELLMV,X §I8 THIS BULLET
BEQ Jb JACTIVE?
LDA CELLOX,X jYES. BET X
8TA PLOTX §COORD.
LDA CELLOY,X jGET Y-COQRD.
§TA PLOTY JOF BULLET.
LDA %800 §SET UP TO ERASE
§TA CELLHV,X jTHIS BULLET.
STA COLOR JGPECIFY COLOR.
B8TX :XHO 1SAVE X-REQ.
JSR PLOTPT  3ERASE IT NOW!
LDX :XHOLD ;RESTORE X-REG.
LDA CELLNX,X JBET NEW BULLET
STA CELLOX,X jX-COORD % PRE-
STA PLOTX $PARE TO PLOT.
LDA CELLNY,X §BET NEW BULLET
STA CELLOY,X ;Y-COORD & PRE-
§TA PLOTY JPARE TO PLOT.
LDA #3803 JGPECIFY COLOR
§TA COLOR JOF NEW BULLET.
GTX :XHOLD  JSAVE X-RE
JSR PLOTPT  §DRAW NEW BULLET
LDX :XHOLD 3;RESTORE X-RE@.
DEX MOVE ON TO NEXT
CPX #8309 FBULLET. IF NONE
BNE PROJS JLEFT, QUIT.
ALL CELLS GONE?



GAME3  LDA TOTCEL FTOTAL @ OF JSR MOVE BOOM LDX XSOUND 3§18 SOUND ON?
BPL GAME1 SCELLS < @7 BEQ BOMOFF §NO. CONTINUE.
J8R SHUTUP JYES. SOUND OFF XITVBL JMP SYS8VBV DEX JYES. BET FROPER
LDA #%01 $STOP ALL SCREEN DEC XSOUND jFRER. AND STORE
8TA v8TOP JACTION. * DEF. VERTICAL BLANK LDA XFTBL, X 3 INTO SOUND
8TA RTCLOK+2 §SET UP TO 8TA AUDF3 ;RE61‘51E5§._
LDX RTCLOK+1 jPAUSE FOR DBL cLD JCLEAR DECIMAL LDA XCTBL,X iBET FROPER
INX §SOME TIHE. STA AUDCS 1 CHANNEL & STORE.
HALT CPX RTCLOK+1 31IS PAUS$ DONE? * READ CONSOLE BUTTONS BOMOFF RTS iALL DONE...
BNE HALT IND.
JMP TEST §IYES. RESTART. JSR BUTTON * DETONATION FREQUENCIES
#BACTERION!s DESTROYED OR OFF SCREEN? » PULSE SOUND XFTBL DB @,233,249,24% 241 237{234
pB 256¢,2k6,2%72,218,214,211
BAME 1 LDA GEVESC I8 NUMBER OF JSR PULSE DB 207,203,199,195,191,188
CHP #$03 §ESCAPED VESSELS DB 184,188,176,172,168, 165
BEQ BAMEE JEQUAL TO THREE? LDA VBTOF JALL SCREEN DB 161,157,133,149,145) 142
JMP SAVEG yNO, B0 BACK. BNE XITDBL JACTION HALTED? ng 132_:?:,{gg,;gg,}gg,;équ
DB 11 :
GAMEE  JSR ADITUP jADD UP SCORES. * READ JOYSTICKS & MOVE PLAYERS DB aa,éa,ab,77 73,49, 6%, 61,57
DB 150, 464,42,38,34,31,27,23
INC TYPES $SET UP NEXT TYPE J8R STICKS ;PLAYERS MOVING DB 19 15, 11 Jo8, 84"
LDA TYPES JOF ATTACKING J8R SHOOT IPLAYERS FIRING
CMP %307 } BACTERION. . DETONATION CHANNELS
BCC BAMEZ 3 » DON’T LET ANYONE GO OFF S8CREEN
XCTBL DB %00,$8A,%8A,38A,$8A,$8A
LDA RANDOM 3GET RANDOM JSR BOUNDS D A, 8BA)
AND #%FD 31 BACKBROUND
STA COLOR4 jCOLOR. B DID ANYBODY RUN INTO ANYBDDY?
» FLIP TO TITLE SCREEN J8R COLLIDE
LDA #5801 y8TOP ALL BCREEN * KEEP TRACK OF HEISTED CELLS
STA VSTOP JACTION & FL
8TA LISTPT 17O TITLE SCREEN J9R TRACK DB $8A,3%8A,88A, 887, 98A, %
DB $BA,$8A, $8A, $8A, $8A, 98A
JER BHUTUP  jSOUNDS OFF. * BACTERION! LASER SOUND
LDA TOTCEL }SAVE TOTAL # » READ CONSOLE BUTTONS
PHA JOF CELLS LEFT. JSR ZAP
LDA #%0A s MAKE WEIR BUTTON LDA CONSOL 3CONSOLE SWITCH.
STA TOTCEL  §TITLE SOUND. . PLAYER®S CANNON SDUND CHP #8307 318 1T PRESSED?
BE@ :ACTVE }YES, CDNTXNUE.
8TA RTCLOK+2 ;PAUSE FOR A JBR CANNON 8TA :PREV INO. SAVE IT.
LDX RTCLOK+1 jWH RTS lRETURN
INX ] * DETONATION SOUND $ACTVE LDA :PREV §BET CONSOLE VALUE
:PAUSE CPX RTCLOK+1 jPAUSE TIME UP? CHP #8946  3START BUTTON ON.
BNE :PAUSE  jNO. WAIT. JsR BOOM BEQ@ :START j
CMP #8@85 _ JSELECT BUTTON ON.
PLA JRESTORE TOTAL # » DRAW PLAYERS & BACTERION's BE@ :SELCT }
8TA TOTCEL 10F CELLS LEFT. CHP #8503 5OPTION BUTTON ON.
J8R DRAW BEQ@ :0PTON §
LDA #8300 JFLIP TO BAME RTS JCONFUSED! RETURN.
8TA LISTPT JSCREEN % BEBIN XITDBL JMP XITVBV  jALL DONE.
STA V8TOP §SCREEN ACTION. » START KEY PRESSED!!!
8TA CH * PULSE SOUND ROUTINE
8TA XSOQUND iSTART LDX #%081 JOAME START. UP-
8TA CSOUND PULSE  LDX TOTCEL JBET TOTAL # OF JHP :ENDBT jDATE 8TATUS.
8TA LS8OUND BMI PULRTS  jCELLS LEFT.
LDA FREGS,X JBET ASSOCIATED * SELECT KEY PRESSED'
# SPEED UF BACTERION! MOVE/TURN RATES 8TA FREQ §PULSE FREQUENCY
LDA DELS, X & SOUND DELAY $BELCT INC NOPLAY JUPDATE #% OF PLAY-
LDX W30S JUPDATE ALL. 9TA BDELAY+1 §TIME. STORE IT. LDA NOPLAY JERS. (1 OR 2)
FAST1  LDA MOVEDB,X ;18 MOVE RATE AT LDX FREQ $ STORE PROPER AND #3001 §SAVE IN *NOPLAY®
CHP #%02 JLOWEST LEVEL? STX AUDF1 JFREQ. IN STA NOPLAY §VARIABLE.
BCC FAST2 FYES, CONTINUE. INX §SOUND REGS. 1
DEC MOVEDB,X jJNO. DECREMENT. 8TX AUDF2 § AND TSETPP LDX #19 JCLEAR PLAYERS"
FABT2  LDA TURNDB.X jI18 TURN RATE AT LDA SDELAY 3§ DECREMENT yDELAY LDA #00 JGCORE LINES
CHP #28 JLOWEST LEVEL? BEQ 80UNDS  §TIMER IF 18ETP1  8TA PLAYR1,X jBY PLACING
BCC FAST3 tYES CONTINUE. DEC 8DELAY 3 ZERO. 8TA PLAYR2,X 3BLANKS IN ALL
8EC INO. 'DECREMENT. PULRTS RTS FRETU DEX }POSITIONS.
SBC #$04 ] SOUNDS LDA SDELAY+1 IRESTORE DELAY BPL :SETP1 3
8TA TURNDB, X § TA SDELAY sTIME IF ZEROD
FASTIY  DEX §UPDATE NEXT. INC FLIP J TOBGLE PULSE LDX NOPLAY  jBET # PLAYERS.
BPL FAST1 3 LDA FLIP §9DUND BENERATOR LDA :PLINE,X 3DECIDE HOW MANY
AND #3901 § (IF OFF, TURN TAX J CHARACTERS TO
LDA #9901 3SMAKE ATTACKING TAYX §ON. IF ON, TURN {8ETP2 LDA :LINE1,X JUSE FOR PLAYER
GAME2  8TA TYPES JBACTERION! THE LDA REG, X $0FF.) & store 8TA PLAYR1,X jSCORE LINE &
STA TYPE+2 JSLOWEST TYPE STA AUDEL JINTO PROPER LDA :LINE2,X ;INSTALL INTO
8TA TYPE+3  ;FOR BEGINNING S8TA AUDCZ 5AUD IO CHANNEL STA PLAYRZ,X jPLAYER SCORE
STA TYPE+4 JOF NEW WAVE. RTS IREGIETERS. DE X JLINE. CONTINUE
: BFL :SETP2  jUNTIL DONE.
» SET UP FOR NEXT ATTACK REG DB $00,$A4 JAUDIO OFF /0N JMP :ENDBT
FLIP DB @ JFLIP/FLOP VAR.
JSR INIT2 JINITIALIZE... LERCNT DB @ JLASER COUNTER. tOPTON INC STRUCT JCHANBE STRUCT-
JHP SAVES JBEGIN ABAIN. LDA STRUCT  JURE OF INITIAL
» FULSE S0UND FREQGUENCIES CMP #%03 JCELL PATTERN.
» VERTICAL BLANK ROUTINE BCS :0PTON  iRANGE: ©-2.
FRERS DB 160,170,180,190, 200 LDX #8080
VBL CLD FCLEAR DECIMAL DB 210,220,230,240,2%0,140
LDA LISTPT 3 RESEED :ENDBT 9TX DEMO jJUPDATE ’'DEMO’
asL A JDISPLAY LIST » PULBE SOUND DELAYS STX :PREV JUPDATE PERVIOUS
TAX jJVECTORS ACC~ RTS JALL DONE. ..
e DeLe  pa 02,04,94,00,10,17, 14 e
B 14,1 : v ° 0L 5
g$a L8TDE+1, X ;VARIAELEA ol 28, FRE up :
A BDLSTL+1’' §DO THE BAME * BACTERION! LASER SOUND I PLINE 10,19 3$SCORE LINE CHARA-
LDA :DLIDB+@,X §THI FOR £ L 9 B D3 4 :CTERS PER FLAYER.
STA vDSLST+@’  §DLI VECTORS. AP LDX LSOUND 318 SOUND ON?
LDA :DLIDB+1, X j BEQ ZAPOFF jNO. QUIT! » PLAYER 1/PLAYER 2 SCORE LINE
8Ta vDsL8T+1' 3 DEX JYES.
DEC LSOUND JGET PROPER (LINE1 DB 176,172,161,18%, 165 178
LDA %00 IMAKE ALL PLAYER/ LDA LFTBL,X §FRE@. AND STORE DB 00 D1, bo, 08 00,00, 176
8TA HPOBP® 1MISSILE X-COORDS 8TA AUDFS JINTO REBISTER. DB 172,161,185, 16%) 178,060,802
S8Ta HPOSP1 JERQUAL _Ta 7 . LDA LCIBL,X JBET PROPER CHAN.
STA HFOSPZ  §THIS PROVIDES A 8TA AUDC3’  JAND STORE. % 000000/ PB0P00 SCORE LINE
8TA HPOSP3 jNICE BORDER AT IAPOFF  RTS JALL DONE. ..
S8TA HPOSM® 1THE SCREEN TOP. ILINEZ DB @8,950,%50,%50, ‘50 50, 850
8TA HPOSM1 JTHE DLI1s HANDLE » BACTERION'! LASER FREGUENCIES DB 90.00,00, 0b,00"
STA HPOSM2 JPROPER PLACEMENT DB $5b, 340, 450 .5a .5g $50,00
STA HPOSMI ;0F X-CDORDS. LFTBL DB 052361216§197 1775157
Upalivanoe i SCREEN etion DB 138,118,9%,79,59, 40, 20,1 » ADD UP SCORES
BNE XITVBL jHALTED » BACTERION! LASER CHANNELS ADITUP SED YaET DECINAL.
DX NOPLAY 5 .
* KILL ATTRACT MODE LCTBL DB %@8,9A2, 8A2,9A2,8AZ, $A4 CALCA  LDY NOKILL,X j}# OF KILLS FOR
DB $A4)8A%,$AL, $AL. B8R4, A6 EQ CAL JTHIS PLAYE
STA ATRACT DB 8AGL, $Ak CALCS  LDA TYPES |BAC¥ER!?N; TYFPE
sL 3 (1 6
» FLASH CELLS * PLAYER®S CANNON SOUND ASL A SHULTIPLIED BY
ASL A 516 % AD
LDA COLOR® JKEEP SAME LUM. CANNON LDX CSOUND IS SOUND ON? ASL A ¥PLAYERS® SCORE
A5 ian D AT BEQ CANOFF ;NO. QUIT. (SIEs P
} . DEX IYES. GET PROFER ADC SCOREJ, X 3§
STA COLORS Egc £8OUND ;F¥EQUENEY P 8TA SCORE3, X 3§ =
A CFTBL,X 3JSTORE INTO REG. LDA #3030 }OVERFLOW
* BACTERION! ATTACK STRATEBY srA 33223, JBET FR ROPER ADC SCORE2,X jCORRECTION.
X JCHANNEL % 8TORE 8TA 8COREZ2, X
LDA #$04 PALL VEBSELS 8TA AUDC4”  jINTO REG. LDA #%80 ' JOVERFLOW
STA BEVNUM | ATTACK CANDFF  RTS 1ALL DONE. .. ADC SCORE1,X 3CORRECTION.
VBL2 JSR STRAT JNASTY RDUTINE! STA SCORE1'X 3
DEC BEVNUM JNEXT VESSEL » CANNON FREQUENCIES DEY "" JHANDLED ALL
LDA BEVNUM JATTACKS! BNE CALCS JRILLS?
CHE W81 JALL DONE? CFTBL DB @,2%4,212,170,127,8%3,43,1 CALCX  DEX S HANDLED ALL
BNE VBL?2 §1F NOT, CONT. BPL CALCA sPLAYERS?
* CANNON CHANNELS
* TURN ENEMY BACTERION's o DISPLAY SCORES
CCTBL DB $00,%A8,%A8, 3A8, $A8, 348
J8R TURN DB %AB.sAB" LDX #$07 181X DIBITS.
g CALC&  LDY NOPLAY 1% OF PLAYERS.

MOVE ENEMY BACTERION's

* DETONATION SOUND
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CALC7

caLca

»

BHUTUP

DL 1

DL12

# TITLE
DLIDLI

DLIXX

DLIZZ

TXA i

AND SCMASK,Y  iAND IN SCORE
TAX I MASK

LDA SCORE1,X  }SCORE %361,
PHA FHOLD IT.

AND W#3@F sPLACE °*5* IN
ORA #9350 JHIBH NIBBLE.
LDY PUTSCR,X  jFIND WHERE TO
STA PLAYRZ+1,Y jPUT & DO SO.
PLA SRESTORE DIGIT
LSR A J& SHIFT INTO
LS8R A 1LOW-NIBBLE.
LSR A 3

L3R IPLACE *5° 1
ORA #8350 JHIBH-NIBBLE
STA PLAYRZ,Y  j& STORE.

DEX 3IF NOT DONE,
BPL CALCé& 3 CONTINUE.

ADD UP TEAM SCORE

cie 3CLEAR CARRY
LDX #$24 ILOOP VAR.

LDY #8002 3LOOP VAR.

LDA SCORE1,X  3ADD UP CON-
ADC SCORE1%1,X §SECUTIVE

STA TSCR1,Y 3 SCORES &

DEX JSTORE INTO
DEX J TEAM SCORE
DEY §VARIABLES.
BPL CALC? 5 CONTINUE.
DISPLAY TEAM BCORE

LDX #8902 3 THREE BYTES.
LDY PUTTME,X  JWHERE TO PUT.
LDA TBCR1, % i TEAM SCORE.
PHA JHOLD IT.

AND #$OF JPUT *5° IN
ORA #%$350 SHI-NIBBLE.
9TA TEAM2+1,Y 38TORE DIGIT.
PLA JRESTORE 1T.
LSR A $8HIFT HI-
LSR A FJNIBBLE TO LO-
LSR A JNIBBLE.

L3R A FIPUT *5° IN
ORA #3308 JHI-NIBBLE.
STA TEAMZ,Y 5STORE IT.

DEX 1IF NOT DONE,
BPL CALC8 § CONTINUE.

cLD JCLEAR DECIMAL
RTS 1ALL DONE. ..
TURN OFF SOUND

LDA #300 JDEACTIVATE

STA AUDCS | SOUND REBTaTERS
STA AUDCA i3 %

STA LSOUND IDEACT!VATE

§TA XSOUND JEXPLOSIO

8TA CSOUND jCANNON & N Asers.
RTS8 JALL DONE. ..

DLI ROUTINES

BEVX+Q
HPOSPO
BEVX+1
HPOSP1
BEVX+2
HPOSP2
BEVX+3
HPOSP3
BEVX+4
HFPOSM3

WO
HPOBM2

wsQ2
HPOSM1

w02
HPOSMO
usow DLI2

WHIBH DLI2
vDSL8T+1

LDA #3900

HPOSPO
HPOSP1
HPOSP2
HFPOSPJ3
HPOSMO
HPOSM1
HPOSM2
HPOSMXI

DLIXX

#LOW DLIXY
vDSLST+@
WHIGH DLIXY
VDSLST+1

INC DSHIFT

§CLEAR DEC.
1SAVE ACC.
§BET X-COORDS
$0F ALL ACTIVE
1VESSELS &

m
-

UP FOR
EXT DISPLAY
18T INTER-

mc
w3
~~
o
oD
mm
S+
>C
om
«
Bl

LL DONE...

iBOTTOM.

i1
5RESTORE ACC.
iALL DONE...

§ SAVE ACC.

i BAVE THE

i X—-REG.
JLOAD X-REG.
§0KAY, NOW
JI'LLLET

3 YOU B8UYS

i FIGURE QUT
JHOW I BaT

§ THAT SUPER

8.
STORE ACC.
ER Y ALL!

DLIXY

I XHOLD
C8HIFT
DSHIFT
BLAH

:LSTDB
iDLIDB

*
PUTSCR
*
PUTTHME

*

SCMASK

TITLE
BOUNDS

»

BOUND3
BOUND4

BOUNDS

»

CHECKX

BOUND&

BOUND7
CHECKY

PHA
LDA COLOR®+1
8TA COLPFO+1
PLA

RTIL

DB ]

DB ]

DB (]

DB 2

DW DLIST

DW DLIBTZ2
DW DLI

oW DLIDLI

UM TIMER.

0O/HI DISPLAY
18T BYTES.

§LO/HI DLI
§BYTES.

rroonx

PLAYER SCORE PLACEMENT BYTES

DB 1,

133 15,8517

TEAM SCORE PLACEMENT BYTES

DB 7,9,11

SCORE PLACEMENT MASKS

DB $OE, sOF

*OUT OF BOUNDS CHECK®

PROC
LDX #3924

CHECK Y-CDORDS

BOUND4

CHECK X—-COORDS

8EVX, X

HIBHX
BOUND&

BOUND3

¥

§
3
]
i
i
3
i
3
L]
3
3
L]

CHECK EVERYBODY

BACTERION?

CONTINUE.
t oF BounDS!

NBLE & STORE.
OVE ONCE MORE
CHECK X-COORD

A
1
1
a
NO
0
a
Al
]
%
BOUNDARY.

JOuUT OF BOUNDS
JON X-COQORD8?

inNO
jou

3
i
3
i

CONTINUE.
OF BOUNDS!
BET REFLEX
ANGLE & STORE.
MOVE ONCE MORE
% CHECK NEXT.

WEST Y-COORD
IGHEST X-COORD

c

v

A

LOWEST X-COORD
hD

HIBHEST Y-COORD

# REFLEX DIRECTIONS FOR Y-COORDS

DB 98,07,06,05,04,03,02,01
DB 09 15 14 13 12 11 lﬂ (A4

REFLEY

# REFLEX DIRECTIONS FOR X-COORDS

REFLEX

TITLE
DLIST2

TITLE
STRAT

v

DB 0@,15,14,13,12 11,

10,09

DB 09 07 ﬂﬁ 05 GI 03 02 21

TITLE SCREEN DISPLAY LIST”
DB 870,870,870 ,%70, %46

D PLAYR1
DB %44
DH PLAYR2

DB $70,970,8%70,9F0, 946

DW TITLE

DW NAM

DB $70,8%70,%446

oW TEARM1
846

DW TEAM2
841

DW DLIST2

BACTERION!
PROC
LDX BGEVNUM

# SHOULD BACTERION!

TCONT

:CONT®

8TOP, X
scont

BEVCEL, X
T2

4
DB $70,%70,%46
ES

]

STRATEBY ROUTINE®

BACTERION #&

ATTACK PLAYER?

IS BACTERION
A CoMa?

L IN TOW?

U QUIT!

F PLAYERS.
8 PLR_ICED?
{_CONTINUE!

8!
L
8!
0
L
8!

X
AY
Ta
N

mnm:

IN
YE
CE
YE
#

TH
YE
18
PL
AT
RA
NO!
18
PL

QuUIT!
Y-COORD OF
AYER WITHIN

$CONT1
1CONTZ2

8TRAT2
*
"

STRATS

AXI1S4

AXI183

AXIgSSE

AX187

AXIS8

QUAD1

QuUAD12
QUAD13

QUAD2

QUAD22
RBUAD23

QUAD3

RUAD3I2
QUAD3I

QUAD4

QUAD4Z2
QUADAZ

EXIT
QuIT

*

DELTAS

TURN

TURND

8TRATZ
:CONTO

#9800

ATTACK,
FIND THE MA
AXI18 TESTs

X JATTACK STATUS
RK

LDA :TARX 3§18 THE TARBET
CHMP GEVX,X § (RELATIVE TO

BEQR AXI8% JATTACKING

BCS AX1S7 3BACTERION)

LDA ;TARY 3§ON THE X

CHMP BEVY,X JOR Y AXI8? THAT
BNE AX184 318 THE @uUEaTION
LDA #8894  jWHO EVER HEARD
BNE QUIT  ;0F CENSORING

BCS QUAD3I ;ASSEMBLY LAN-
BCC QUADZ $BUAGE LISTINGS?
LDA :TARY §BACTERION! 18
CHP BEVY,X JDEDICATED TQ MY
BEQ EXIT' JFRIENDS IN B00D
BC8 AXIS84 §0LD TEANECK...
LDA #3208 3 IN CASE YOU

BEQ QUIT  3PEOPLE DON'T

LDA ¥8@8  1KNOW WHO YOU ARE,
BNE RUIT FHERE'S A LIS

LDA :TARY j;OF CODE-NAMES...
CMP BEVY,X 38

BNE AX1SA jTHE GQUAB RUNNER
LDA #12 3 THE SILICON

BNE QUIT  JPIRATE

BCS QUADA TAI-FIGHTER %
BCC QUADL JHOME BOY ROBER D.
FIRBT QUADRANT

J8R DELTAS 3

BE@ QUAD12 §

BCC QUAD1I jWE KNOW THE TAR-
LDA #13 $BET I8 IN THE
BNE QUIT  j1st QUAD. DECIDE
LDA #14 30N A DIRECTION.
BNE QUIT 5 (13,14,1%)

LDA #1% 5

BNE QUIT  §BRANCH!'

9ECOND BUADRANT

JSR DELTAS 3§

BEQ RQUAD22 3§

BCC QUADZI JWE KNOW THE TAR-
LDA #03 iBET I8 IN THE
BNE QUIT  52nd QUAD. DECIDE
LDA #082 yON A DIRECTION.
BNE QUIT  §(1,2,3)

LDA #01 3

BNE QUIT  §BRANCH!

THIRD QUADRANT

JSR DELTAS ;

BE@ QUAD32

BCC QUADSS TWE KNOW THE TAR-
LDA #03 3GET IS IN TH

BNE QUIT  13rd GUAD. DECIDE
LDA #06 310N A DIRECTION.
BNE QUIT  3(5,6,7)

LDA #087 3

BNE QUIT  §BRANCH!

FOURTH QUADRANT

SR DELTAS 3

BEQ QUADA2

BEC QUADAS §WE KNOW THE TAR-
LDA #11 $BET 18 E
BNE QUIT  34th QUAD. DECIDE
LDA #10 50N A DIRECTION.
BNE QUIT  3(9,10,11)

LLDA #P9

BNE BUIT  iBRANCH!

LDA #$FF  3TARGET REACHED
9TA BEVDES,X §SAVE DESIRED
RTS JDIRECTION. BYE!
CALCULATE COORDINATE DELTAS
LDA :TARY 3TARBET Y-COORD.
SEC $SUBTRACT FROM
SBC GEVY, X }BAGTERION V-CORD.
JBR ABS }ABSOLUTE VALUE.
8TA :DELTA §SAVE IT.

LDA :TARX §TARGET X-COORD.
SEC §SUBTRACT

8BC BEVX,X jBACTERION X-CORD.
Js ABS ABSDLUTE VALUE.
CHP :DELTA JCOMPARE TO Y

RTS $DELTA & RETURN.
TURN ENEMY BACTERION's

DEC TURNT JTIME TO TURN?
BFL TRTS iND! LATER!
LDX TYPES | REGTORE TURN
LDA TURNDB-1,X jTIME FROM
8TA TURNT $ TURN DATABREE.
LDX #3034 FHANDLE ALL.
LDA STOP, X 3 VESSEL fEED2
BNE PL4 FYES! LATER!
LDA #8063 JBET RANDOM AMOUNT
J8R RANDO 3FOR DIRECTIONAL
TAY 3 TURN.



INY ' EES : ADDY 1ADD g CDORD ADD Core ggf BEVESC 32365185 :DDF ESCAPES
10N FOR BIVEN
LDA BEVDES,X §DESIRED DIRECTION. apc ggttxg Yy IDIRECTION TO BRLAEHS INEXT. ..
CHP BEVDIR, ACTUAL DIRECTION. 4 v —COOoRD.
Han :!F HaL T DLRED Lpa cEEtnv o JGELL HOVERENT DRAW7 RTS ;TIME TO BODGIE...
BCS TURNGS ACT. » DES. 3 8 8
e A e T D, MOV1 RTS 1SEE YA LATER... COUNT DB @ §BYTE DRAW COUNTER
R LAY Ul el COUNT2 DB @ §BYTE DRAW COUNTER
BCS TURNBS  JYES! BRANGH! # VAPORIZE PLAYERS WITH DEADLY LASERS PIR1 DB @ jPOINTER TO PHASE DATA
TURTioaE o o nANCH PTR2 DB ¢ jPOINTER TO PM AREA
EOR WSFF $OF TURN (MAKE LASERS gEE 2;;¥ESE X IFIRE T[HER = @7 PHTIME DB 3 jVESSEL PHASE TIMER
TAY R §JND! QUIT!
TAY :17 NEBATIVE) LDA FIRETH ;qfsrnas FIRE » TOP/BOTTOM ERASURE OFFSETS
BMI TURNGS 3 BRANCH! WX 8
TURNGS JSR SUBDIR  §8UB. THE TWO. LDA LSRDIR,X 3ALREADY FIRINB? ERADD DB -4,-3,-2,-1,+8,+9,+10, +11
CHP #808 3IF DIFF. > 8 BNE XITLER IYES! QUIT!
oo nITHDIEES LbA BEVDES, X '%?XEC$$B’RE° " INDEX TO VESSEL PHASE DATA
BCS TURNG4 DIFF > 8 i
TurNes  TVA I e o GO STRATS  JOET LASER’ DIRECTON. INDEX DB ©,16,20,24,28,31,35,39,48
LC JTURN TO BAC-— 1 = ;
ADC GEVDIR,X §TERION'S DIR- PLA JRESTORE DESIRED ¥ LO/NTEBUTESRTOREN ARES
JER JECTION & SAVE 8TA GEVDES,X jDIRECTION. PLBSE
8TA BEVDIR,X } CPY #®FF ILASER AT TARGET? DW PLAYR
BEQ XITLSBR §YES! QUIT! DW PLAY1
PL4 DEX S TURN NEXT LDA LBRBSE,Y jFINE JOUNE LAgER bW PLAY2
CPX #eai JBACTERION: STA LSRDIR,X §DIRECTION. DW PLAYS
e SRR G i R et
R BODGIE QUTT RE ! 3 E.
' QUTTA HERE! Loa #1a Y et U CASER . OFFSET TO VESSEL PHASE DATA
SUBDIR LDA BEVDES,X jDESIRED UND 3 SDUND.
SEC }SUBTRACTED FROM XITLSR RTS8 3JUNP IN A LAKE! OF GAETSSDWE:ROT00 1o
SBC GEVDIR,X §ACTUAL DR ROLOL
JMP ABS JABROLUTE VALUE. * LASER DIRECTIONAL FINE TUNING DY SiROmE2
» MOVE ENEMY BACTERION! LSRBSE DB 1,8,8,8,4,6,6,6,2 DRISROGOA
T $ DB 7,7,7.3.5,5.5" DUR:ROTGS
MOVE LDX #804 JHANDLE ALL. 3
MOVE®  DEC novsr X §TIME TO MOVE? iTARX DB @ 3 X-COORD TARBET DR ROT @7
BPL MOVENK JND' LATER! : TARY DB @ 3Y-COORD TARBET DW :ROT®8
LDY TYPES JRESTORE MOVE iADDX DB @ §X-COORD ADD ON DW :ROT@9
LDA MOVEDB-1,Y jTIMER. IADDY DB @ j}Y-COORD ADD ON DW :ROT10@
LDY GEVCEL,X’ JCELL IN TOW? :DELTA DB @ JTAR. Y - ACT. Y DW :ROT11
BPL MOVE1 INO! MOVEFAST! DW 2ROT12
ASL A JYES! MOVE * X-COORD DIRECTIONAL ADD ONsg DW :ROT13
asL A STIMES AS SLOW! DW :ROT14
MOVE1  STA MOVET, X }8AVE MOV DELX DESxO=1 =2 -2 =2, DW :ROT13
JSR MOVSUB JTIMER % MOVE! DB +0,+1,+2]+2+2, '2 *2 A 5
MOVENX DEX JHANDLE NEXT DW :8EV1P 116
CPX #$01 iBACTERION » Y-CDORD DIRECTIONAL ADD ONs DW :QEV11
BNE MOVE® JIF ANY. DW :BEVi2
RTS JOUTTA HERE! DELY DB =2.=20=2 1040, #1042 +2 DW BEV11
DB +2Z, +z +2,+1,40,-1,-2,-2
TRACK HEISTED CELLS DW :BEV20 120
L TURN DATABASE 33 =gEV25
TRACK  LDX #8304 JHANDLE ALL, tGEVZ2
TRK® LbA 8TOR, X  jVESSEL ON ice? TURNDB DB 0,0,0,0,0,0,0 DWIQEYV21
BNE TRK1 §YES! BYPASS!
» MOVEMENT DATABASE DW :BEV3e i 24
LDA BEVCEL,X JCELL IN_TOW? DW :BEVI1
BPL TRKTRK' §NO' QUIT! MOVEDE DB ¢,0,0,0,0,0,0 DW :BEV32
LDA BEVY, X }1S VESBEL ALL DW :GEV31
CMP #15 §THE WAY GFF-
BCC OFFSCR ;scREEN? DW :GEV49 i 28
CHP 3 DW :BEVA41
BCC TRKTRK IND! QUIT! DW :8EV42
# SUCCESSFUL HEISTING OF A CELL TITLE ®BACTERION! PM DRAW ROUTINE® D :8EVSE 131
OFFSCR INC GEVESC 3 INC. ESCAPEES DRAW PROC DW :8EVS2
DEC TOTCEL JDEC. # OF CELLS DW :BEVS1
LDA #%01 JHALT THIS LDA #9804 JHANDLE ALL.
STA 8TOF, X $ BACTERION. STA COUNT JVEBBELS (9-4) DW :BEV&S §35
BNE TRK1 I BRANCH DRAW1  LDX COUNT JVESSEL #. DW :BEV6&1
LDY TYPE, X ITYPE (9-7). DW :BEV&2
TRKTRK LDA ATTACK,X §ATTACKING? LDA PHASE, X 8 SHAPE PHASE. DW :BEV&3
BNE TRK1 JYES! SKIP cHe sggsg*‘.V IEHAJEREXCRES L
LDA BEVDES, X ;AT 1ARGET? }DED? W IEXPO 39
BPL TRK1 ' Eatl SKIP DRAWZ  LDA INDEX,Y jYES! CORRECT DW :EXP1 !
TA PHASE, X I PHA DW :EXP2
LDA ESCAPE,X 3ATTACKING PLR? DRAWS  CHP INDEX,Y 1PHA BE EXCEE- DW EXP3
BEG TRK1 1YES! BRANC BCC DRA $ DED DW :EXP&
8TA TARY, X IND! SET Y- TARGET AsL sNO? GET OFF - DW :EXPS
TAY 3J9ET TO DATA DW :EXP&
JSR PICKX JPICK RANDOM X-~TARBET. LDA OFFSET,Y JFOR THISB DW :EXP7
8TA TARX, X IBAVE IT. 8TA DRWLO 3 PHASE ., DW (EXPS8
J8R PICKDR  JGET A DIRECTION LDA OFFSET+1,Y j
LDA BEVCEL,X J@IVE CELL A 9TA DRWLO+1 i 148
ORA #1880 JHEISTED STATUS. LDA COUNT §FIND WHERE TO
8TA BEVCEL,X § ABL A iPLACE PHASE L TANK ROTATION ©
TAY 1DATA. (DEF-
TRK1 DEX §HANDLE NEXT LDA PLBSE,Y FENDS ON WHICH tROT@® DB $19,%10,%10,%38
g:é :;zé JBACTERIDN' ?;2 ﬁ:,la_os { VESBEL # WE DB $54 ‘32 ‘44 %44
VIF_ANY. : SE+1,Y 31ARE DRAWING).
RTS JGET LOST LDSER! Dl 3 ki TANK ROTATION 1
#807 i PREPARE TO <
# ACCUMULATOR ABSOLUTE VALUE FUNCTION 8TA PTR1 JREAD 8 BYTES. iROTO1 DB $20,$20,%10,81E
2% cLe JFIND ouT DB $19,%21,%20,%190
BPL RABS C BEVY, X $WHERE TO PUT
EES Wbl DRAWA EEC ;}22' Al ¥ e UG )
1 JGET PHASE 5
ADC #%01 LDA (DRWLO),Y 3DATA. iROT@Z DB 380,%40,%20,81F
RABS RTS LDY PTRZ 3PUT INTO PM DB $17,%10,910,818
STA (PLLO),Y  jLOCATIONS.
* DIRECTIONAL WRAP AROUND DEC PTR IRESET o TANK ROTATION 3
DEC PTR1 3POINTERS. 5
WRAP BPL PWRAP JDIRECTION > @7 BPL DRAW4 JALL DONE? iROTES DB 800,800,%C6,839
CLC §NO! ADD 16 TO IT. LDA #3097 SYES! SET UP DB 918,910,810, %0C
ADC 16 9TA COUNTZ2 J1FOR 8 BYTES.
RTS JBET LOST LOSER!' DRAWS  LDX COU JBEGIN ERASING b TANK ROTATION 4
PWRAP  CHP #16 }DIRECTION < 147 LDA BEVY, X IDATA AT TOP .
BCC WRTS jNO! SUBTRACT 16 Lpx countz 3& BOTTOM OF iROTP4 DB $04,90D,%10,8F0
gsg P §JFROM IT. gkg JVESSEL. THI DE %10, %0B,$04,300
; , ERADD, X §ACCOUNTS FOR
WRTS RTS JBET LOST LOSER! ISY . i JWHEN A VESSEL * TANK ROTATION 5
A #e00 §MOVES VERTI- .
» GENERAL MOVEMENT ANALYSIS STA (PLLO),Y  JCALLY A8 WE iROTPS DB $0C, $10,%10,%18
DEC COUNT2’ JHUST PRE- DB $39,8C6, 900, 300
MOVSUB LDA STOP, X 3 COMATOSER BFL DRAWS JVENT DATA
DA BEVDES,X } TARGET REA BEL BRAWL OYan-85- g R TAeS
3TA REACHED? 1 v !
BRI HOVAE o SR ETRES LVEAHESO SWHAT.: iROTGS DB $18,%$10,%10,919
LDY GEVDIR,X }BET DIRECTION. DRAWS  DEC PHTIME JDEC PHASE TIMER. DB $1F,$20,$40,$80
LDA DELX,Y' jADD X-CDORD ADD BPL DRAW7 jQUIT IF NOT 8.
STA :ADD JON FOR 8 LDA #8804  JRESET PHASE TIMER o TANK ROTATION 7
cLc JDIRECTION. 8TA PHTIME §& STORE.
8DC BEVX, X :ROTO7 DB ::g $20,%$21,819
, JBAVE 1T. TAX HANDLE ALL - $10, 920,920
LDA DELY,Y $ ADD Y-COORD ADD PHS4 CPX #8992 ;A Bht:‘l’ERli!.')M’(r’o 22
8Ta :ADDY 5ON FOR 8IVEN BCS PHSS JYES! 8KIP IT! 2 TANK ROTATION @
cLC SDIRECTION. LDA TYPE,X IS IT EXPLODINB?
ADC BEVY, X 3 CHMP #8007 H TROTAB DB $44,%44,882,944
STA BEVY. X § SAVE BNE PH87 PN 8KIP IT! DB $38,%10,810,%10
LDA BEVCEL,X JCELL IN TOW? PHSS LDA PHASE, X }
BPL MO $ND! CMP #47 § CINDEX+8)~1 i TANK ROTATION 9
AND #37F JYES! BE@ PHS H A e
i INC PHASE,X j§INC VEBSEL : $08,804,884,%98
LDA :ADDX §ADD_X-COORD ADD CHP #4646 ;(INDEX*E)—ZPHASE DB $78,$08,804,304
ADC CELLNX,Y JDIRECTION. T8 CPY #hos : * TANK R
Y 3 0 CPX #%02 18 VES OTATION 1@
8TA CELLNX,Y §CELL’8 X—-COORD. BCC PH87 iftavers - ®
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iROT1® DB $18,%08,%08,998 TITLE *BACTERION TITLE SCREEN® * JOYSTICK/DIRECTION ADD ONS
DB $F8,%04,802,801 5
oc DRHASH na 9,9,0,0,9
» TANK ROTATION 11 o)+l %1041, a o, b F
» BACTERION!
:ROT11 DB $30,908,%08,%18
DB $5C, %63, 900, 900 TITLE DB ©,0,0,9,9
DB 08%8,08%7.099, 116,101
» TANK ROTATION 12 gg ;14,505,1!1,110,065
0,8,0,0
»9,98,0,
iROT12 DB $29,$D0, %08, %0F TITLE "COLLISION DETECTION’
DB 808,800, 820,300 » THE PLABUE OF 2349
COLLIDE PROC
» TANK ROTATION 13 TITLE2 DB 9090,180,148,165,00,174,172
DB 141,147,181,145,00,179, 144 » SHIP COLLISION
:ROT1S DB $00,900,%$563,91C DB ©0,210,211,%14,217,00
DB $18,%08,908, $30 = SERtFaSORE L apd LDX NOPLAY 3# n$ ?gAYERS e
LDA 8TOP,X 318 THIS PLR I ?
» TANK ROTATION 14 aen NE o haNes BNE couxk |ygag nggi slﬁgNG'
LDA #%01 §NO! C
:ROT14 DB $01,902,%04,9F8 DB 180)145) 161,173,000 STA IDIE  JCOLLISION...
DB $98, 08,608,918 DB 179,143,17%,178, 165 LDA POPL,X
DB 9,0,0,0,0 AND #802" JPLR/PLR
* TANK ROTATION 15 BEQ COL INO COLLISION.
TEAM2 DB 9,0,0,0,9 J8R KILLME ;S8MASH! BANB'
:ROT1S DB $04,904,%08,878 DB ©0,0,8,0,0 coL7 INC 1DI ccchx FOR ANOTHER
DB O'?B 184 524 98 DB 9,0,9,0,0 LDA POPL,X JCOLLISION...
DB ¢,90,0,0,9 AND #8390 JPLR/BACTERION 1
» BACTERION! #1 BER COL8 _ 3NO COLLISION.
PLAYR1 DB ©,0,9,0,0 JSR KILLME 30UCH! CRASH!
{GEV1® DB $18,%00,924,981 DB ©,0,0,0,0 coLs INC IDIE _ 3CHECK FOR ANOTHER
DB $81,#24,%00,818 DB 0.9,0,0,0 LDA P@PL,X JCOLLISIDN...
DB @,0,0,0,0 AND #$08 §PLR/BACTERION 2
i6EV1I1 DB 918 %42, 6924 981 BER@ COL% $JNO COLLISION.
DB $81,$24,%42,%18 PLAYRZ DB 0,9,0,0,0 JSR KILLME jDING!' DONB!
DB 9,0,8,0,0 coLy INC IDIE 3 CHECK FOR ANOTHER
1GEV12 DB %99,%$42, 924,981 DB @,0,0,0,0 LDY #8303 3COLLISION
DB $81i,$24,842,$59 DB 9,0,0,0,0 coLie  TXA sW/MISSILES...
cLC 1
» BACTERION! #2 » BY ADC #9801 3
AND MO@PL,Y jJPLR/BACTERION 3
:BEV20 DB $00,$00,83C, 924 NAME1 DB 00,00,00,00,00 BER COI INO COLLXS!DN...
DB $24,93C, 900, 900 DB 00,00,00,00, 34 JSR KILLME 3BING!
DB 57,00,00,00,00 coLil  DEY lCDNTINuE cnecxxna
I1GEV21 DB %$00,%66,942,%18 DB 09,90,00,00,00 BPL COL10® 3
DB $18,842) 844,900
S KYLE PEACOCK » PLAYERS TOUCHINB PODS?
:GEV22 DB oC3,%81,%00,918
DB #1800, 981, $C3 NAMEZ DB DEC PODTME  3TIME TO CHECK?
DB 2&5 239 236,229,000, 240 BPL COL13 IND! GO AWAY!
» BACTERION! #3 DB 229, 22: 227,239, 227,235 LDA #8393 §RESET POD TIMER
DB 0,0, STA PODTME §TO GO0 ABAIN.
:BEV3I® DB $3C,942,8A5,981 LDA PBPF,X 1 SHASH 1
DE $81,83A5,$42,83C » WITH AND #9801 JPOD PLAYFIELD?
BE@ COL1S INO! AW
:BEVI1 DB 00,918,924, %42 NAMES 0,0,0,0 LDA #8002 JYES! ROTATE
DB $42,824,918,%00 pe 55739 aé ho' JSR RANDO J RANDOMLY .
DB 0,0,0,0,0,0,0,0 LDY RANDOM  JROTATE RIBHT
{@EV3IZ DB $90,%00,918,93C BPL COL12 JOR LEFT?
DB $3C,$18, %00, $39 » TOM HUDSON EOR #8FF JROTATE RIGHT.
cLC } (CLOCKWISE)
» BACTERION! #4 NAME4 DB ADC #8001 3
DB 2&4 239 237 o0, 232 coLi2  CLC $ROTATE LEFT.
:BEVA40 DB $00,%00,918, 824 DB 245,228,243,239,238 ADC BEVDIR,X j (COUNTERCLOCK)
DB $24,%18,300,%00 DB 9,0,0,0,0 JSR WRAP JCHECK FOR WRAP
8TA BEVDIR,X jAROUND % BAVE
:BEVA1 DB $00,$18,%00,95A » ANALOB COMPUTING STA PHASE, X JNEW ROTATION.
DB $3A,$080,918,$00
NAMES DB %00,%00, %A1, $AE, $A1 » PLAYER HIT BY LASER?
:GEVAZ DB $18,%00,%18,%A5 DB SAC, $AF,8A7, 800, 8A3
DB $AS5,$18,900,%18 DB SAF,$AD,$B@, $BS, $B4 COL13  LDA POPF,X JHAS PLAYER
DB SAY.,SAE,$A7, %00, 900 AND #8302’ |cu LIDED WITH
» BACTERION! #3 BER COLXX JLASER PLAYFIELD?
8TX IDIE |vsa! YES! YES!
:GEVSO DB #20,%20,9E4,918 J8R KILLME 3VAPORIZE HIM!!!
DB $18,827, 904,304 coLXX DEX ICHECK NEXT
BPL COLS  35PLAYER...
:BEVS1 DB $008,%24,$466,918
DB 318,946,924, %00 TITLE *JOYSTICK READING’ 8TA HITCLR JCLEAR COLLISIONS.
IGEVS2 DB $04,%04,%27,918 8TICKS PROC RTS 380 TO DARK SIDE OF MOON.
DB %18, $E4,%$20,$20
LDX NOPLAY i# OF PLAYERS » INSERT DEATH VALUE
» BACTERION! #6&
ACT4 LDA STOP,X 318 FLAYER DEAD? KILLME STY YHOLD 1SAVE Y-REG.
:GEV&@ DB %0C, 840,990,823 BE@ ACTS §NO, CONTINUE. LDY IDIE JGET WHO DIES!
DB $25,$88, %40, 90C DEC 8TOP, X ;nEt. DEATH TIME LDA STOP,Y JARE THEY AL~
BNE NXTAET §&% CONTINUE. BNE :KILLX JREADY DEAD?
:BEV&L DB $18,900,%$9%, %A1 J8R BETPLR J1F DEATH TIME=0 TXA INO! PREPARE
DB 304,818,342, 824 JHP NXTACT JREINCARNATE. TAY iTO VAPORIZE!
IS panat  icaued o goe
:BEV4Z DB $30,%02,919,984 ACTS JSR MOVPLR JMOVE PLAYER LDY i
DB $AQ,$1%,802, 930 J8R ZAPIT §VESSEL AS WELL!'
DEC TURNIT,X JDEC. TURN TIME INC NOKILL,X §1I # OF KILLS!
1BEV&4S DB 824,842,900, 924 BPL NxTAc JIF <> @ CONT. :KILLX LDY YHOLD s RESTORE Y-REG.
DB $AS, 891,900,918 LDA u 25 |$?SET&73$3RE RTS JOET LOST!!!
STA 7 RN 5
» DETONATION il » CHANGE TO DEATH STATUS
LDY STICK®,X 3READ JOYBTICK.
IEXPO DB $00,900,%00,918 LDA BEVDIR,X JUPDATE DIRECT- ZAPIT  LDA ETOPfY 318 THIS VESSEL
DB $18,%00,%00, 300 GLC 310N ACCORDING BNE ZAPRYS 3ALREADY ICED!
ADC DRHASH,Y §70 JOYSTICK. LDA @07 §ND! 8TART Y@?SEL
:EXP1 DB $00,900,908,938 JSR WRAP JTEET FDR WRAP 8TA TYPE,Y JDETONATION!
DB $1C,%$10,%00,%00 8TA GEVDIR, X 1AROU D LDA #1290’ 3BIVE THEM A
STA PHASE, Xk 18A 8TA 8TOP,Y jJDEATH STATUS.
(EXP2 DB $00,%08,%08,%78 LDA # JTURN OFF BACTER-
DB $1E,$10,%10, 900 NXTACT DEX JHANDLE NEXT STA LSOUND jION' LASER SQOUND.
BPL ACT4 JPLAYER. LDA 38TART UP DETONAT-
:EXPS DB $08,%08,%2C, %EQ RTS JALL DONE... S8TA XBOQUND §ION SOUND.
DB $07,834.,910,910 RTS 3 BEAT IT!
» BENERAL MOVEMENT ROUTINE ZAPRTS PLA § PREMATURE
:EXP4 DB 808,%4A,924,9C0 PLA JRETURN. (PACK
DB $03, 824,932,910 MOVPLR DEC SPEED,X JTIME TO MOVE? LDY YHOLD §YOUR BAGS AND
BPL RTSHOY IND, CONTINUE. RTS JHIT THE ROAD!)
IEXPY DB #89,942,$24,%80 LDA STICKD, X IYES-READ STICK.
DB $01,$24,%$42,%51 CHP #1 §FORWARD MOTION. IDIE DB @ JVESSEL # TO DIE.
BEQ .novq 3 YHOLD DB @ jY-REG. STORABE.
:EXP& DB $81,842,%00, %020 CHP #190 § FORWARD MOTION. PODTME DB ® JROTATION TIMER.
DB $00,900,%42, $81 BE@ :MOVA H
CHP #0é& JFORWARD MOTION.
:EXP7 DB $81,900,%00, %00 BNE :HOVS [ TITLE *FIRE PLAYER PROJECTILES®
DB $00,300,$00, 981 1Mova DEC CSPEED,X JDEC. MOTION
JHP :HOVé& JTIMER. 8HOOT  PROC
tEXPE8 DB $00,%00,%00,%00 1 HOVS INC CSPEED,X jJINC. MOTION
DB $60,300,%00, %00 :MOV&  LDY CSPEED,X 3TIMER. JSR FIRST yDO THIS FIRST.
LDA REHASH,Y JDETECT OVERFLOW JMP SECOND §DO THIS SECOND.
#TYPE - TYPE_OF TANK BE!NE DRAWN STA CSPEED,X j& CORRECT (IF
» o - PLAYE g o 2 STA SPEED, X JANY.) THEN SAVE » INITIALIZE PROJECTILES
» 1-& - BEVs LDA SPEED,X §MOTION TIMER.
FofEib el e o pnunsdot ¢ SISETs LB MIENY SO AVEXSTE,
#PHASE ~ PHASE # OF BACTERION's |
* Z15"0%E AvERe 1k 2 JSR MOVS8UB |nuve TO CORRECT BNE XSHOOT JYES! SKIP HIM!
» 16-19 - BACTERION'!' & 1 RTSMOV RTS8 A DONE. .. LDA FDELAY X JOK TO FIRE?
% 20-2% - BACTERION' # 2 BEQ 8HOOT&'  JYES' CONTINUE.
» 24-27 - BACTERION' # 3 TURNIT DB @,0 jPLAYERS® TURN TIMER. DEC FDELAY,X jJNO! DEC TIMER.
o 58-30 - DACTERION' # 3 JMP XSHOOT 38KIP TO NEXT.
» 31-34 - BACTERIO I 1 * SFPEED LIMITATION DATABASE
. 35-38 - BACTERIDN' # & SHOOT4 LDA NOBULL,X jALL BULLETS
» 39-48 - EXPLOSION SEQUENCE REHASH DB 2,2,2,3,4,5,4,7,8,8,8 CHP #%04 JFIRED ALREADY?
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TWO DRIVES FOR
THE PRICE OF ONE
THE

ASTRA | [==—
1620 /,j,%__

*469°°

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.

s Satisfaction Guaranteed »*

INCLUDED: at no extra charge
One Copy of Home Writer and One Copy of Smart DOS.

THE HOME WRITER $39.00

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.

FILING SYSTEM $39.00

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.

your life. 40K
FINANCIAL CALCULATOR $29.00

THE PROGRAMMERS WORKSHOP
5230 Clark Ave., Suite 19
Lakewood, CA 90712

(213) 920-8809

BEST SELLERS FROM

THE PROGRAMMERS WORKSHOP

DESK SET $39.00

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

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.

FORECASTER $29.00

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

STAT PLUS $29.00

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.

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.

VISA/MasterCard, check or money order accepted. If charge, please include expiration date of card. Ship-

TO ORDER 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
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16K
Cassette

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.

’c . % 'l' . o .
2 oo 2ig, k4 e
An educational activity . P
. 7
for children aged 5 through 10
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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. [ 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-saving tricks.

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 of seven 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! O

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

Q1,0Q2,Q3 — numeric variables

Q6,Q10,Q20

Q1 =ltete

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
CLUE:s for the appropriate level

PN & POOL — used in shuffle routine

RA — # of Right Answers

WA — # 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 POKE 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 0-5 — 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 Level 1.

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.

8 REM WHAT IS5 IT? LHW.LINSON

9 GOSUHB 158808:LGRAPHICS 02:G05U8 BRK:PO
KE 718,48:POKE 712 . 48:POKE 78%,26:RA4A-Q
B:HA-00:POKE OFF, 01

6 FOR D=02Z TQ 16 STEP 0Z:POSITION D,.08
H ﬂﬂﬁ‘"‘\“'POSITION D, 02:? ﬂﬂﬁ‘"‘l“’

EXT
?‘PDSITIDH QZ,01:7 #O6;:"k MWHAT IS5 IT?

9 POSITION 05,06:27 HOG6:"4 kg’ iP5
TION 02,09:7 0106 ;  [ETHo et

T=17:TRAP QTRAP

11 FOR D=Qi YO 1080:NEKT D:POSITION 06
09:7 HO6;T5:POSITION Q2,09:7 #H06 ;" 'mew
(1}

12 POSITION 0Z,.04:2 HA6:"Wwhat i5*i1POSI

TIOH 05,06:7 #HO6;" your named'

13 POKE OFF,Q1:2 :? :2 * [ 5P

ERASES HAME™

14 POKE 755,02:POKE KEY,Q255: OPEH uot,

4,08, Gy POSITION a7, 09:FOR D=Q1 TO

12 {POKE 702,64 POKE 694,&8

15 GET #Qi,a:XIF A4-0Q1535 THEN 193

16 IF A4{065 OR AX098 THEN a4-0Q3I2

17 IF A=0QI2 OR A=0125 THEM POSITION 47
L09:7 HO6:TS:CLOSE HOL:MAMES="":TRAP 0

TRAP:GOTO 14

18 ? HOG:CHRS LAY ; (HAMES (LEN {HAMESTI #0113

ZCHRS Q) IHEXT D

19 IF D312 OR MAMES="" THEN A=QI2:G0T0
17

28 FOR =01 TO OS5Z:MEHY D:POKE OFF,Qi:
CLOSE HOi:GO5UB 168088

27 TRAP 029:CLOSE #ai

28 POKE KEY,0255:POKE OFF, 01:2 :7 "Nh

1T level, "'HAMES‘"°"'" 1

23 POKE 792 64 POKE 694 f8:CLOSE #1:G60
EgBGBRK tOPEN a1, 04,08, fg i GET not,b:
28 IF L-049 THEM L-08:LU-01:CLOSF #O1i:
GOTD PICK

31 IF L=58 THEN L=i888:LY=-02:CLOSF Hai
G070 PICK

2 XIF L=51 THEW L=2000:LY=-QI:CLOSE #0i
:GO0TD PICK

23 XIF L=0Q52 THEM L=3888:LU=04:CLOSE #0
1:607T0 PICK

34 IF L<049% OR L}052 THEH GOTD q29

25 IF L{049 OR L»052 THEW GOTO Q23

48 GO5UB KBLUR

58 READ a4,B.C,.D.E,F.G

68 PLOT A,B: DRﬂHTO C D:DRAWTO E,.FIIF &
iaﬂilgﬂfﬂ TEMPﬁ‘"HUUSE"‘G a8 :HOlI=99:60
61 IF G=-02 THENH G=0Q18:TEMPS-"STAR":5T
A=199:6G0TO 099

62 TF G=—0F THEH G=028:TEMP5="BOX":BOX

63 IF G=-04 THEM GoIQ:TEMPS-UKITE":KIT
65 IF G=—-05 THEWH G=S58:TEMPS="BOOK":BOD
66 IF G:—gﬁ THEM GZ6B:TEMPS="TY":TY=F9

68 IF G=—-07 THEM G=88:TEMPS=UTRUCK'":TR
U=899:G0T0 915
69 IF G=-08 THEN G=98:TEMP5="FO0TBALL"
(FO0T=999:G0T0 1620
78 IF G=-09 THEN G=180:TEMPS="FACE":Fa
C=1899:G0T0 098
88 GOTO 50
98 IF LY=04 THEH G=0@
35 GOSUB CLUE+L+G:GOTO CUE
99 RESTORE 166:G0T0 046
188 paATA 58,38,80,15,1168,36,0,116,36,5
8,368,58,78,8,50,78,118,78,118,36,98,118
,38,138,28,130,60,8
181 DATA 138,68, 113 78,1168,708,8, 155 5,
138,20,138,268,8.88,15,185,5,165,
162 pata 75,16, ?5 5 65,16.8,65, 10 55,2
1,65,21,8,60,24,60,18,71,4,0,71,4,75,4
,75,4,8,65,18,60,18,5608,18,8
183 paATA 75,55,75,78,85, ?043 355§9425’
85,75,55,10, ?0 £0,58,50,58

Che. 508, 64,49,64,41,64 i
194 narn 59 45,69,45,69,45, 59 48,98,
58,182,50,8,10%2,50, 162,48, 39 48.8,91,4
5,181,45, 191 45.0,96,41,96,49,96,43,-1
118 READ H,I,J, K,L1
115 PLOT H,T:PL0T J,K:IF L1=-01 THEH G
070 998
116 GOTO 118

L
66,4,8,64,3,62,2,8,55,1,5%,
8,8, 64 8., 53 53
139 RESTORE 280 GUTD 48
208 paTh 8I,8,186,66,50,32,1,58,32,116
(32,.608,66,1, 59 656,83,8, 83 8, 2
235 "RESTORE 388:G0T0 048
B8 pATA 1060,.70,.88,108,.68,28,8,68, 28,89
.38,1808,28,8, 199 20 198 50 BO 58
381 DaTh BE 58 GB 50 58,28,8, BB 30 88,
608,.88,68,-32
299 RESTORE 4808:GOT0 048
488 DATa 68,18,48,30,68,562,0,68,62,88,
38,60,18,8, 69 62, 64 ?B ?3 ?3,8 ?3 ?3 7
7, 65 85 68 g, 85 58 BB 56 95 78,8
481 paTh 95 ?0 183 63, 193 55 a8, 68,11 B
g,61,608,51, 9 41 In, 78,38, ?8 38
459 G=048:G05UB KoLOR:FOR HZ58 YQ 182:
H=A7:¥=76:7-61
567 PLOT M, H:DRAWTO ¥, Z:MEHT MN:TEMPS=®
COME™:CON=499 : POKE DFF RL:GOTO O34
599 RESTORE 688:6G070 48
6508 DbaTh 182,?9,52,?8,62,22,0,52;22,19
2,22,1082,78.9,182,70,188,64 ,188,1%6,8,1
88 16 68,156,62,22,8 s
681 DATA 158 16 182 22,.182,22,8,.586,138,
186,148,186, 55 9,64, 26 194 29 191,68,8,
?5,28,?2,28,?2,34,9

PAGE 53
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682 DATA 74,32,72,32,72,32,0,80,34,80,

28,84 ,28,0,84,28,84,34,80,34,.0,88,28,9

2,34,97,34,0,88,34,92,28,92,28,8

683 DATA 76,42,76,48,76,48,0,80,48,88,

42,84,48,8,84,48,54,42,84,42,.8,568,56,6

4,56,68,62,0,68,62,64,62,64,62,0

684 DATA 72,62,72,56,76,56,0,76,56,76,

52,?2,62,9,34,ss,goégségoégzég,ga,az,s

4,62,84,62,0,88,56,88,62, .

605 DaThA 32,56,88,60,92,62,0,100,56,96

,56,1088,62,8,100,62,96,62,96,62,-5

699 RESTORE 788:G0T0 048

7088 DaTa 112,79,58,79,50,30,8,50,30,11

2,30,142,768,8,112,78,170,62,128,272,0,1

78,22,58,22,50,38.0

781 DATA 178,22,112,30,112,30,9,58,36,

58,66,4162,66,0,102,656,102,36,58,36,0,8

8,24,84,24,84,26,0,84,26,88,26,88,24.0

782 DATA B88,24,182,6,182,6,0,84,24,72,

6,72,6,8,108,38,106,38,106,36,9, 106,36

,1688,36,188,%8,0

704 DATA 198,44,106,44,106,42,0, 106,42

(188,42 ,1088,44,0, 188,58, 106,508, 106, 48,

0,106,458, 108,48,108,50,-6

799 GOSUB KOLOR:RESTORE 804

882 READ a,B,C,D

?gsagLnr A4,B:DRAWTO C,D:XF D=8 THEN GO
a

804 DATA 98,39,90,38,92,22,92,44,94,20

,94,48,96,18,96,50,98,14,98,52,100, 14,

188,54,182,12,102,56

8085 DATA 104,18,184,57,1086,9,1686,58,10

8,9,108,59,118,8,118,59,112,7,112,60,1

14,7,114,60,116,6,116,61

8086 DATA 118,7,118,68,1720,7,120,608,122

,8,122,59,124,9,124,59,126,9,126,58,12

8,10,128,57,130,12, 120,56

8087 DATA 132,14,132,54,134,14,134,52,1

316,18,136,50, 138,20, 138,48, 140,272,140,

44,142 ,30,142,38,30,62,32,66

888 pa¥a 32,66,93,47,91,45,30,62,0,0,0

L)

849 IF DX01 THEN GOTO 882

858 GBI TEMPS-ULOLLIPOP":LOL=799:POKE
792,01:507T0 0948

839 RESTORE 988:G0T0 048

398 oaAvTA 76,12,58,12,52,18,8,52,18,52,
98,76,58,8,76,58,76,32,76,12,8,76,32,5
2,32,52,32.8

381 pATA 81,33,81,12,77,9,8,77,9,57,9,
49,17,0,49,17,49,33,21,3%,98,21,33,17,3
5,17,39,8,17,51,21,49,21,43,8

82 DATA 21,43,17,39,15,43,8,15,43,15,
47,17,51,8,17,51,17,59,23,65,8,23,65,3
1,65,31,55,8,31,55,36,52,44,52,8

383 DATA 44,52,47,55,47,65,0,47,65, 181
:55,181,55,08,101,55,186,52,114,52,8,11
4,52,117,55,117,65,8

284 pATA 117,65,137,65,144,58,8, 144,58
+144,36,141,32,8,141,33,84,3%,81,33.,8,
34,66,36,70,44,78,8

35 DATA 44,70,46,56,46,66,8, 184,66, 10
6,708,114,78,08,114,78,116,66,116,66,-7
315 H=S5:V=H:Hiz-H:Yi=H

916 PLOT 131, H:DRAWTD 147,Y:PLOT 14,1
DRAWTO 29, Y1 :HI-HI+Q1:VI-YI401 o401
CYZYHOL I IF Y1=62 THEN GOTO 948

919 G0T0 918

48 H=ZH:Y=H

341 PLOT 23, H:DRAWTO 148,Y:H=H+DL:¥=H:

IF ¥=41 THEN PLOT 24,4%:DRANTOD 148,43:

GOTO 958

244 GOTO 941

58 HoSBIY-H:HI-H:vizy

251 PLOT I8, H:DRAMTO 42,Y:PLOT 108,H1:

DROWTO 112, YL HI-HI#QL:Yi-Hi:H=Hi:¥=V1
:IF Yi=62 THEN GOTO 498

355 GOTO 951

393 RESTORE 1888:G07T0 048

1988 DATA 20,40,24,46,30,54,8,308,54, 40
+68,50,64,8,58,64,58,66,72,76,8,72,78,

88,70,182,66,0,102,66,110,64,170,50,8

1991 DATA 129,68,138,54,136,46,0,136,4

6,148,48,136,34,8,136,34,138,26,1729,728

LB,178,28,118,16,182,14,8

1992 DATA 182,14,94,12,80,18,8,88,10,7

2,19,58,14,8,58,14,58,16,40,28,8,48, 20
$38,26,24,34,0,24,34,79,40,28,48,48

1883 DATA 40,68,58,61,58,61,0,40,68,50
,62,58,62,0,40,608,50,63,50,63,0,40,20,
50,19,508,19,8,408,20,50, 18,50,18.8

1884 DATA 40,28,56,17,58,17,0,1208,60,1
18,63,118,63,8,170,60,118,62,1108,62,0,
120,60,110,61,1108,61,

1965 DATA 120,20,116,19,118,19,0,128,2
6,110,18,110,18,0,120,28,110,17,118,17
~g

1828 H=I4:¥Y=H

1822 PLOT 66, H:DRAWTD 95, Y :H-K+QZ:¥Y=H:

IF ¥=44 THEN GOTO 1838

18238 GOTO 18722

1838 H=72:Y=H

1832 PLOT H,OQI2:DRANTD Y, 44:H=NH+0IT:¥Y=H

:IF ¥2>92 THEH 1849

1838 GOTO 1832

1948 H-oQ28:Y-H:Hi=H:¥i=Y

1842 PLOYT Q48,H:DRAWTO 58.,Y:PLOT 118,X

L:iDRAWTO 128, Yi1:HIZHA+QL:¥Yi-Hi:H=Hi:¥=

Y1:IF ¥Y1=67 THEN GOTO 038

1848 GOTD 1842

18399 GOSUB 1i197:RESTORE 1189:G070 58

1188 DATA 63,13,97,13,1985,25,1,185, 25,

185,5?,9?,65,1,9?,55,65,55,55,5?,1,55,

57,55,25,65,13,1,57,2?,73,2?,?3,33,1

1182 DATH 73,33,67,33,67,27,1,89,27,95

,2?,?5,33,1,95,33,39,33,89,2?,1,65,49,

69,5?,?3,59,1,?3,59,33,59,53,55,1

1i84 DaTH 33,55,97,49,89,51,1,89,51,73

.51,65,49,1,83,55,89,55,?3,55,1,65,49,

?3,55,?3,55,1,65,49,?3,55,73,55,1

1185 DATAH 97,4?,83,55,89,55,1,?9,35,?9

,43,83,43,1,33,43,83,45,??,45,1,??,45,

??,35,?9,35,1,?3,29,69,29,63,33,1

1186 DATA 89,29,93,29,93,33,-9

1187 GOSUB HOLOR:H=7I:Y=H

1188 PLOT H,S51:DRAMYTO ¥,59:H=K+04:Y=X:

IF ¥=93 THEN RETURN

1118 GOTD 1188

1588 POKE KEY,0255:50UND 08,048,018, 14

(FOR D=01 TO D2H:MEHT D:SOUND Ré,ﬂﬁ,ﬂﬁ

SO 2% a2 u Thas ds asy, Jis

1581 5POT=1587:TRAP OTRAP:0PEM nat, 04,

08, "K:":505UB BRK

1585 FOR D=01 TO 12:GFT BOL,4:IF A=015

5 THEH 1518

1586 IF A<065 OR AX098 THEN A-03Iz2

1587 IF A=03I2 DR A=Q126 THEN 2 “Ki:01Q

SE HRA:GS=": 5070 28485

lgggT?DCHkﬁin);:GS(LEN(GS)+R1):CHR5(Q]

1589 IF Dx1? THEN A=R3I2:GOTO 1587

1518 IF G5z THEM A=03Z2:GOTO 1587

1511 IF GS5=TEMPS THEN CLAOSE HOL GGz

GOS5UB 1958

1512 CLOSE HO1:G05UB 28838

%zgﬁzgRﬁPHICS NZ+16:POKE 712,144 :POKE
r

1351 GOSUB BRE:POSITION N4,03:2 HOG: vt

hat\s [FFTE : RA-RA+DL : HA=HA+O1

%935 POSITION Q5,09:7 no6:RaA; v TEEEGTG

1353 POSITION Q9-LEN(NAMES)/02,06:2 H6

FNAMES ; "]
1954 SOUND 08,83,018,010:FOR D=QL TO 0
ZO:MEXT D:SOUMD OO,68,0108,01i0:FOR D=01
TO N28:HEXT D

1955 SOUND 06,47,018,018:FO0R D=01 TO Q
ZB:MEHT D:SOUND 08,049, 018,018:FOR D=0
1 TO D48:MEXT D

1957 SOUMD 08,47,018,018:FO0R D=01 TO Q
28:MEXT D:S0UND 08,0408,018,018:F0R D=0
1 TO D46:NEXT D:SOLUND 08,08,00. 08

1968 POSITION 04,04:7 Hob:15:PH5ITION

Q7,07:7 BO6:T5:FOR D=QL TO I5:NEXT D:C

OUNT=COUNT+01:IF COUNT=07 THEN 4068
1962 HO=INT{RND (8)#*1531:50T0 PICK

20808 POKE 718,00:7 Uiz Well, ":

HAMES;", . . Try again!'":HA-HA+QL

2881 SOUND 00,84,018,14:FOR D=01 TO 01
S:MEHT D:SOUND 00,181,018,14:FOR DB=01
TO QIS:NERT D:SOUND 08,06.00,08

28093 FOR D=01 TO0 150:MEXT D

2885 FOR D=01 TO O3I2:HEXKT D:GS='":Hg=p

EEKL{712) 1POKE 718,X8:? “KU:G0T0 098
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4868 FOR J=08 TO PH:POOL{JI=J:NEXT J:F
OR J=PN TO 08 STEP —1:K=IMNT (RND(Q83%(J
Q1Y) :PICTURE=POOL {J) : PODL (J) =POOL K3
4918 POOL {I-PICTURE:NEXY J:PICTURE= (P
ICTURE¥1681+99

4815 IF PICTURE-HOU THEN GOTO PICK
4816 IF PICTURE=STA THEN GOTO PICK
4917 IF PICTURE=BON THEM GOTO PICK
4818 IF PICTURE=KIT THEN GOTO PICK
4819 IF PICTURE=BOO THEN GOTO PICK
4828 IF PICTURE=TY THEN GOTO PICK

4621 IF PICTURE=TRU THEN GOTO PICK
4622 IF PICTUREZFOOT THEN GOTO PICK
4023 IF PICTURE-FAC THEN GOTO PICK
4824 IF PICTURE=CON THEN GOTO PICK
4875 IF PICTURE-LOL THEN GOTO PICK
4830 GOTO PICTURE 3 35
4868 IF WA=07 THEN REWARDS="EETIIIHEE

4862 JIF HWA=08 THEN REHWARDS="EH-I3-%¢
48654 IF HA-09 THEN REMARDS="
4866 EF WAX03 THEN REMARDS=U§

4878 GRAPHICS B8:POKE 718,212

4871 7 :? 7 :? :REMARDS::? :7 :7 :HaM
E5:, you answered "“;Ra:" out of ":Hf:
? "guestions Ccorpectiyie

4874 GOSUB BRK:POKE 752 ,0Q1:POSITION 05
SRR [ evel | HilU:POKE OFF,,Q1:POK
E KEY,Q255:5P07=4879

4876 7 17 7 "Hould you like to try ag
ain? e FE0: :OPEN HQL,04,008,"K:":G05

B_BRK

4877 GET #Q1.n:IF A=89 THEN CLOSE HQi:
RUN

4973 POKE OFF ,Q8:POKE 16,192:POKE 5377
4,247:GRﬂPHICS G:CLR _:POP END

5088 2 TR RETURN
5gi@ 7 ,* EE I RETURN
5828 2 ,v i T RETLHRM
5838 27 B HE TLHRM
5848 2 ,u 4 RETURM
5858 27 ," COT A RETURM
5868 27 ,' e pETURMN
578 7 ¢ Tl : RETURMN
5888 2 ,' TRUCK ST
e 3 on WA,
88 2 ,u AcE HH
60068 7 * HTOTE S I CaR | - B
(Il : RETURN _
6818 27 RUCK | B
ERE : RETURM
[TFECIESE TABLE | BOX | |
FEM : RETHRN v
gqe Z T P TATL: | KT
v RETURM
6840 ;.;E'T' RFEIII "HELLOD
l;; {
6858 7 * BOOK. . RECORD. G
WY : RETURK
6068 ;E'T'u“ﬁl!ﬂm L CHA
ﬂ%%glz ;ETHEEEHI U PBPER | LOLL]
0P F
tﬁfg"?ngruﬂm L STAR. | L B
65898 2 = FODTBALL . Hi
Y@l : RETURN 3
6ige 2 WAL . Fj
a3 : RETURN :
2080 2 ;!11&%?3 HUNCH HOUSE
7818 7  EXITH STAY STAR L 5|
A : RETHRH

7820 7 “fNhTR - BOY.

[ Gl : RETIRYN

FCECIESE KITTEN. UKITE B

(Il : RETURMN : :

7E48 7 ™ Ce CEART. BONE: L C]
: RETURS

7858 7 “HRTTTE . BOOK. B

I : RETURH _

7060 7 * NN "TENT:

IE3l" : RETUR

~

B
F YL NG Lutt B Lutl B LOLLIPOP:
FYO" : RETURN

7o8Q 7 o
[T RE : RETURN
PSR FEEDBAG. FODTBALL
WG i RETURN
REUTEERL FOOT i FACE | - FLASH.

g3l : RETURY
Wﬁg tRETURM
13868 POKE 16,64:POKE S53774,64:POKE 70
7,64:POKE 694,008:RETURM
13508 A=03IZ:G0TO SB0T
14868 GRAPHICS 06:G05UB BRK:COLOR 0Q1:p
OKE OFF,Q1:DP0KE 718, (HB®16)404:POKE 71
?,PEEH {7182 :RETURN
15008 Q1=1:00=0i-01:02=-041+01:03=02401:
Q4=0I401: 0504401 :06-05+041:07-05+02 : 18
SOR7HG1: 0908401 : 018-09401:015=018+05
15885 QZO=-018+RiB:029=0Z20+09:032-028+0
ig:gg:naa:uzu+nze:naa:n4a+n9:asz:u4a+a
15818 06E5-65:098=98: 0176126 :0155-155:
0Z55-255:CUE-15088 : CLUF=-58008 :PICK-4068
BREK=-1I080:0FF=752 :KEY=7564 : KDLOR= 140080
15028 QTRAP-1I506:PH-N18:DIM NAMES (123
REMARDS (153 , TEMPS {018 , 650153 , 150427,
POOL (PN TS50 "
15838 RETURM
éeaao GRAPHICS 08:G05UE BRK:POKE 716,9

16818 * " This prograMm will Show you
SOMEe pictures and picture words. T
here are four difficulfty leyels, ®
1682 This lewel s
imply asks you to type the given pictu
re word.®
16838 2 7 :7 “EENITH S This lewvel g
ives you some words 1o choase from to
find the iCcture word.*
16648 7 i7 17 ofNATANEE  This level g
iVESs Yyou Some very Similar words to C
hoaose from." :
16858 % 2 2 oWV This lewel a
ks you to spell the picture word
without any Ccluyes, " :RETURMN

TRAIN

CHECKSUM DATA
(See page 23)

8 DATH 890,841,269,928,121,895,855,674
, 815,647,244 ,785,3?7,17,670,9028

27 DATH 968,635,988,269,165,174,742,74
2,745,164 ,671,51,68,790,775, 7911

65 DATH 776.398,59,480,567,619, 998,638
, 40,576 ,680,697 .64 ,689,662,7872

115 pATa 973,695,694 ,418,35,422, 363,32
8,426,51,355,41,845,434,591,6671

681 DATA 620,118,285,175,656,438,541,6
41,387,222,969,313,7%08,95,404,6514

806 DATA 278,577,591,459,217,446,331,8
29,27,912,651,885,375,227,736,7532

948 DATA 794,959,744,392,54,751,661,38
4,64,895,166,747,176,984,898,8598

1628 DATA 724,995,411,727,295,898,738,
681,641,527,516,529,393,679,3%,8471
1118 DaTa 725,344,209,215,38,994,325,9
8,254,761,392.236,356,794,709,6454
1954 DATA 157,713,801,194,129,631,7243,
378,31,6208,256,854,854, 846,861, 7563
4619 DATa 832,576,886,808,795,824,849,
425,805,748,626,218,726,828,588, 18518
4876 DaTa I37,352,556,741,48,488,778,7
67,3,136,466,256,589,719,337,6577

60168 DaTA 686,903,898,259,119,501,927,
612,667,557 ,685,749,248,448,996,9247
7856 DaTh 888,838,402,739,427,161,94,6
40,871,239,338,74%,583,526,61, 7542
16008 DATA 235,390,184,853,982,44,2783



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. s

DOUBLE
OR
SINGLE
DENSITY

The ASTRA 1620 can be
either single or double
density, depending on the
software selected. One
drive can be configured for
single density and the
other drive for double den-
sity, or any combination
desired. The ASTRA 1620
is compatible with virtually
any software available for
ATARI® Disk Drives. The
ASTRA 1620 is smooth,
quiet and fast. In Single
Density mode, the ASTRA
1620 stores 88K bytes of
programs or files. In Dou-
ble Density, the ASTRA
1620 stores 176K bytes,
simply twice as much.

TWO DRIVES ... Yes, two superb disk drives in the same size enclosure normally used for one drive. The ASTRA 1620 measures 774" wide x
1174" deep x 57" high.

Two drives will open a new dimension of computing for you. The program disk can be in one drive and the data disk can be in the other. This will
eliminate time consuming disk changes. Backing up disks and copying files will never be easier. Just follow the instructions on the screen and
walk away. The job will be completed within minutes. We have simplified copying from single to double density. With two drives, it's just as easy
as copying in.one mode. No disk switching!

Two double density drives give you the power that much larger and more expensive computers have without giving up any of the features avail-
able on the ATARI® Home Computer.

EASY TO USE ... The ASTRA 1620 comes complete with everything you need. Just plug it in, chain it up, and turn it on.

The ASTRA 1620 comes with OSA + DOS (The best disk operating system available for the ATARI® computer!). The OSA + DOS is completely
compatible with all existing ATARI DOS files. Because the OSA + user manual is very complete and technical, we include our own simplified user
manual. Between the two furnished manuals, you have the information necessary to perform any task required of your disk drive.

The ASTRA 1620 also contains a data cord, power transformer, and operator manual.

‘ ‘\ SVSTEMS 5230 Clark Avenue, Suite 19 Phone
Lakewood, California 90712 (213) 804-1475

CIRCLE #104 ON READER SERVICE CARD.
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Alte I‘D S

16K Disk

by Gordon L. Banks

PROBLEM: Suppose that you, as many of us do,

have several AUTORUN.SYS files that are twelve

sectors long. Since the filename and the length are
identical, how to you remember what each one does?
Usually you have to boot. that dlsk to fmd Hut
is too time consuming. .

SOLUTION: Modify your DOS to recognize fde—
names other than just AUTORUN.SYS as the autorun
file.

HOW: When DOS is booted and. loade”’

have to do is POKE in our own prefe

SAVE the modified version of DOS

merit is to alter DOS to recognize any eight=
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 AUTORUNL.SYS files before you
use them. Swapping disks with friends will even-

AUTORUN. SYS file, and wheﬁ it doesn t work
youdo a 1ot’ of head scratchmg

ters with which to define your
ith meaningful names. For instance,
RENUMBER.SYS or ASCRNDMP.SYS
ally 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 of us. Justinsert
your preference into Line 160 where I have
SATSHSY ]

10 REM .......... ALTERDOS. . ccccvvnce
28 REM ..by Gordon L Banks..........
I8 REM ...ccccnsccesccancscccnnannsn

M
48 GRAPHICS 6:DIM AS(48) :POKE 752,1
58 READ a$:IF AS="*"' THEN 168

68 ? A$:GOTO0 50

Iy ALTERDOS

'

88 DATA This program will arter your D
(1]

98 DATA allow wore descriptive names f
or your
188 DATA AUTORUN.SYS files. You will h
ereafter,be able to use names that inc
lude the ;
118 paATh letters of your choice in lie
u of the,'x's shown in this example.
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128 pava , DiAXXXXXXX.5Y5,, {No
te that a file named AUTORUN.S5YS, will
5till function as normal.},

138 DATA Now names such as ARENUMBR.SY
3 or,ASCRNDMP.S5YS (for RENUMBER or S5SCR
EEN-,DUMP) way be used.

i48 DATA ,Just remember to start the n
ame with,an A and end with .5Y5.,

158 bDaTA If you are ready press RETURN

« 5 ¥

168 INPUT AS:RESTORE 180:aA5="ak,. 575"
178 IF LENIASI>12 THEN ? :? "[] NO MORE
THAN 12 CHARACTERS ALLOWED.“:GOTO 230
188 FOR Y=1 TO LENCAS] :POKE 598241, a5C
(AS{I, T2 :NEXT T

138 FOR YI=S9GIHLENCASY TO S5914:POKE I,
I55:INEMT I

289 ? 1?7 " Now writing new DOS5.5Y5 fil
e.

218 REM HIO 36,i#1,8,8,"D:filenawe.ext”
uniocks file if locked.

228 HIO 365,11,8,8,°D:D05.5Y5":CLOSE #1
IOPER H1,8,08,"D:DOS.5YS" :GRAPHICS 8:7
"I'H DONE,":? "AND YOU'RE™;

238 POKE 752,0:END

w
CHECKSUM DATA
(See page 23)

18 DATRA 225,395,768,444,383,958,831,64
2,278,555,878,432,653,294,678,8326
égﬁsggln 820,688,583,835,346,643,778,6

DISK WIZARD II

© 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 ATARI* 400/800/XL SERIES COMPUTERS (40K REQUIRED)

DISK BACK-UP — SINGLE/DOUBLE DENSITY ¢ SUPPORTS 1 OR 2 DRIVES
© ALLOWS BACKUP OF DISKS PROTECTED BY BAD SECTORING ¢ FAST
COPY OPTION ¢ SECTOR STATUS SUMMARY ® OPTIONAL PRINTOUT OF
SECTOR STATUS e DISK MAPPING

DISK EDIT — SINGLE/DOUBLE DENSITY e DISPLAY/MODIFY/PRINT ANY
SECTOR e 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 e DECIMAL/HEX NUMBER
CONVERSION

DISASSEMBLER — SINGLE/DOUBLE DENSITY e DISASSEMBLE FROM
DISK BY SECTOR NUMBERS o DISASSEMBLE COMPOUND BINARY FILES
BY FILE NAME e OUTPUT TO SCREEN OR PRINTER e SELECTABLE
MNEMONIC DISASSEMBLY WITH OVER 400 STANDARD ATARI MEMORY
LOCATION NAMES

DISK SPEED — VERIFIES/ALLOWS ADJUSTMENT OF DISK SPEED ® BAD
SECTORING (810 ONLY)

INCLUDES COMPREHENSIVE MANUAL WITH MANY USAGE EXAMPLES

ORDERING INFORMATION 95

For fast delivery, send certified $ ] Eﬁﬁ
check or money order, [} (]
MASTERCARD & VISA accepted. SOFTWARE, INC.
100 QUARTZ

(N.Y. Residents add 7% sales tax]  SHIPPING & HANDLING
Phone orders accepted on C.0.D. INCLUDED WAY
and charges. SYRACUSE, N.Y. 13219

@] E Manual Only  oonensto1| FREE
gy | $10.95 1-800-732-0320

Info. and N.Y. Residents
1-315-488-0485

*ATARI is a registered Trademark of Atari, Inc.

CIRCLE #128 ON READER SERVICE CARD.

Put a Monkey Wrench
info your ATARI 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 Il plugs easily into the cartridge slot of
your ATARI and works with the ATARI BASIC.

Order your MONKEY WRENCH Il today and enjoy the conveniences
of these 33 features:

® Line numbering

® Renumbering basic line
numbers

@ Deletion of line numbers

® Variable and current

® Special line formats and
page numbering

Disk directory display
Margins change

Home key functions
Cursor exchange

Upper case lock

Hex conversion

value display

® Up and down scrolling of
basic programs

® Location of every string Decimal conversion
occurrence Machine language

@ String exchange monitor

® Move lines DOS functions

® Copy lines Function keys

The MONKEY WRENCH Il also contains a machine
language monitor with 16 commands that can be used
fo inferact with the powerful features of the 6502 microprocessor.

3239 LindaDr.

Winston-Salem, N.C. 27106

(919) 924-2889 (919) 748-8446 coReLogrs
Send for free catalog!

CIRCLE #129 ON READER SERVICE CARD.
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16K Cassette 'or Disk
by SamWiley

If you're like me, youlove to write programs but
haté to even'think about the mental and physical
work invelved in keeping track of line numbers as
you programi ‘After all; we geniuses need to think
about program logic and not the next line increment!

This utility will do four things. First, it will put line
numbers on the screen. Second, it will check the line
that you typed in for an error and BEEP you by
ringing the bell. This is also known as printing
CHR$(253) or hitting CTRL-2. Third, it displays,
near the top of the screen, how many variables you
have left and, also, how much memory you have left.
Fourth, it disables the BREAK key and the clear
screen keys. There is also full-screen editing of the
lines that are on the screen. You can change the
starting line number, or the increment, by pressing
CTRL-3 and typing GOTO AUTO. After hitting
CTRL-3, you can LIST your program, edit it or add
statements. The utility will go back to the next line
that it was working on, before CTRL-3 was pressed,
by typing GOTO NEXT.

Although most of it is in BASIC, it uses the
“forced read mode’’ to read the entire screen every
time RETURN is pressed. This is what allows for full
screen editing. There is a short machine language

subroutine to check the entire BASIC program for
an error and find out how many variables have been
defined. Both of these functions work very fast, so
there is hardly any wait while you are entering your
program. The program that you are typing in can
be separated from the auto-numbering utility
by LISTing it to the disk or cassette with the
line numbers 0-31999. Here is an example: LIST
“D:YOURPROG.EXT”,0,31999. This will only
LIST your program to the disk. For a cassette-based
system, use LIST “C:”,0,31999. Lines 32045 and
32055 contain the REM equivalent of these state-
ments. I suggest you type in whichever one applies,
and then you can delete the line number and the
REM. For disk users, fill in the name that you want
to call your program on Line 32045. Press
RETURN, and it will be properly LISTed to disk.
Cassette users can use Line 32055. By using the LIST
command, you will have to use the ENTER com-
mand to get your program back into the computer. I
suggest you use the SAVE command to save this
utility and the LIST command to save your program.
This way you can always merge the two by loading
the utility first and then using ENTER to load your
program.
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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. [ 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

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 LIST LINE-INC*3 will LIST
the last three lines. The reason for the two lines is due
to the Atari beingin 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.

(continued on page 62)

A NEW WAY TO PLAY!
ITS

QUESTIONNAIRE

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:

INTERACTIVE SOFTWARE
P.O. BOX 991
BALA-CYNWYD, PA 19004
(215) 725-9756

2
Mos'e>cq 'd
] 4

For All ATARI Brand Computers

©1984 INTERACTIVE SOFTWARE. ALL RIGHTS RESERVED.
NOT AFFILIATED WITH ATARI, INC.
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If you are serious about personal finance...

Budget Forecast—26 expense categories

Check Entry-easy data entry—scan & modify
26 major & 36 sub-categories—information block

Check Search-single or multiple parameters—
(up to seven) to search entries

Tabulations-detailed expense vs. budget
comparisons by month, year-to-date, category

Bar Graphs-screen displays in graph form
expenses vs. budget—by month or category—
printing with graphic capable printers

Check Reconciliation-fast clearing of resident
checks & deposits, complete summary report
Checkwriter—prints your custom checks
Printouts— most popular printers

Multi-Colored Graphics ¢ Audio Enhancements
7 Utility Programs ¢ User-Friendly Operation
Easy To Use Instruction Manual ¢ Audit Report
Handsome Tinted Plastic Storage Case

COMPUTE!  |(@NSLocsermmss Antic

The ATARI Resource

it gy Wirag

| feat itorial.
s feagure editoria In a Report from Antie.

“If you want to use a finance system, but Analog Magazine ina
;t;'r": ::3ll(',oussge:::i;:':kd::?:;;zil;g & e““‘l’rehel_ls“’e St“dy of ““Like mo.st Atarians, I am captivated by
Wizard by Computari may be just what personal finance systems the graphic, color and sound capabilities
you need.” for Atari computers. of my machine. Nothing quite discourages
me more than to boot up an applications
“'I:he illustm('ed manua_l that comes with “A Financial Wizard from Computari is by program (personal, business, etc.) and to
this Rrogram is clear, direct, and very far the best of these programs and will be the be presented with the standard graphic ‘o’
thorough. standard of comparison for the others.” white characters on a blue screen.
d:;i:ﬁle]sa(r(f ;Ici::etvI:stlfzns:scteasilyjt;lzsvtvas “The check entry mode is easy to use...” Of course the usefulness and effectiveness of
comfortable working relationship between “The way a Financial Wizard handles your a program is of primary importance. How-
the user and the program.” tabulations is excellent. You can chart your ever, enhancing the dullest of applications
Zihe actual expenses vs. your budget by month, by programs with some of Atari’s charms, is a
““The check entry routine is the most category or year to date.” great asset. A Financial Wizard, a personal
attractive feature of this finance system. : ] i finance program by Computari’s Bill
Data prompts are very clear and the cate- ““...where it really outshines the rest is in the McLachlan, is an excellent example of an
gory item names are displayed at all times check reconciliation.” applications program that integrates many

during data entry for your convenience.”’ of the Atari’s features into a well conceived

““In effect it gives you your bank statement on

“The file search capabilities of this the screen, a complete list by month of all and executed program.”’
program are superior. You are offsred your checks and deposits. ‘b uscrof colorant sound ilheidata
seyen waysito look up the:checks. “A Financial Wizard has one disk that does input prompts and error checking routines
““The system is disk intensive. All data is everything. ..” are so well doEle that it’s quite sm'lplc to
saved automatically and immediately = : . S boot up the disk, follow along with the
following all routines that either enter data Graphics.iviile eallyngba factogin the very clear documentation, and be ‘up and
ormodityit quality of programs of this type, do make running’ in short order.”

B your budgeting chores a little more pleasant.
“‘Scanning your entries is made possible Again A Financial Wizard comes out on top.” “I give A Financial Wizard high marks in

by pressing START. You can see records “E Ning about this prosramlis excellent®iiel ease of use, documentation and perfor-
very quickly this way.”’ YeryClng, abon Bios mance. If a disk-based home finance
package is in your future, The Wizard

““This is an excellent finance system- Should get ceniogs congdertion

entertaining, accurate, and fun to use.”

Computari’s b i
A Financial Wizard l 5 iExclusiver thru | LIV =11V (405)751-7925
» COMPUTER CENTERS of OKC '™
The logical choice. E 10944 North May, Oklahoma City, OK 73120
[] CHECK ENCLOSED 0 VISA 0] MASTERCHARGE

The system is designed for Atari computers having a minimum of 32K
and operating from a disk drive. The cost is only $59.95 plus $3 for NAME (Print)
handling/postage.

Address
If your dealer does not have A Financial Wizard . . . Telephone orders ;
are accepted on Mastercharge or Visa credit cards. Mail order must be City
accompanied by check or money-order or credit card #. State Zip
Dealer inquiries invited. Card # Exp.

*trademark of Atari Inc. OK residents ad 4% Tax. Signature
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This is what can cover up the CONT, which is used
to exit the mode. Without the CONT, 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 ZAP! No CONT. 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 CTRLI[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. [

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 C1 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 CTRL-
CLEAR, SHIFT-CLEAR. Checks for ESC key.

(Continued on page 64.)
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..~ 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).
EPROMS: 2516, 2716, 2532, 2732, 2564, 2764, 68764, 27128.

The BYTEWRITER reads, writes and verifies

No personality modules. Will read operating

New versions of software

now available.

system ROMS.
Operational software will support, inspect and

ISSUE 20

for BYTEWRITER and EXAMINER '

! change, constant store, cassette and disk /0.

—~—— \ Source Code available for $35.00.
&,\\x\ BYTEWRITER - $189.

v The BYTEREADER option interfaces cartridges

BYTEWRITER Ver. 1.3 ... $20.00
EXAMINER Ver. 1.2 ..... $20.00

Cartridge boards dual socketed
for 2764’s, to make 8K and 16K

gzrtlll'idfges rt ........... : ;gg to BYTEWRITER.
ells forcart. ......... :
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.0.D. orders $3.00 extra. Add 4% for card charge.

$30.00 minimum order to:
ORDERS ONLY INFORMATION

CONTOLOGIC, inc 1.800-227.3600  305-869-6630

Send for FREE Brochure - Dealer Inquiries Encouraged. = (e )
421 Bay Tree Lane, Longwood, FL 32779, (305) 869-6630 i)
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RAM
Has More In Store

We’re The Experienced Generation

Of ATARI Experts!
e Software—OQOver 1000 Titles! e Instruction
e Hardware e 24-Hour Bulletin Board at
e Educational & Business (617) 371-1855
Consultations e Shipments Everywhere

e Authorized Service

e ATARI 400 Replacement
Full-Stroke Keyboard:
$69.95

w

Special Savings

e Entire Line Of Electronic
Arts Software Including:
Music Construction Set
Seven Cities of Gold
One On One (Doctor J and
Larry Bird)

Word Flyer

e 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: For those who own a disk drive already:

» Track AT-D2 w/Printer Interface * Ape Face Printer Interface

+ Interface Cable + ATARIWRITER

« ATARIWRITER « Printer Driver From APX

* Printer Driver From APX « Mannesmann Tally Spirit-80 Printer

* Mannesmann Tally Spirit-80 Printer $499.00 (save over $60.00)
$799.00 (save over $100.00)

New England’s¥1 ATARI Source

RAM COMPUTER CENTER

427 Great Road, Acton, MA 01720 (617) 263-0418
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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.

Basic listing.

TZ2000 REM W63 MR M S M
32881 REM * AUTO LINE NUMBERING *
32802 REM * BY 5aM WILEY 5R. *

X2063 REM ¥ ANALOG COMPUTING *
372004 REM 300U HN-M- MMM 3 MM
328085 REM

32028 REM 27 VARIABLES

2825 REM 1769 BYTES {(REMS DELETEDY
2029 REM TO SEPARATE AUTO UTILITY
32840 REM L."DL:PROGNAME.EHT",8,31993
32055 REM L."C:",8,31339

32856 REM

32857 REM TO GET PROGRAM BACK

2858 REM E."DI1:PROGNAME.ERT"

32859 REM E."C:"

32960 RESTORE 3I26908:TROP IZB68:POKE 71

3i96 READ MEXT,OMN,GETKEY,ANTIC  AUTO,S5
PEAKER,CLR,CH,C1,02,.04,C53774,0256,C16
SC842, 0283 612 £i3

32864 DIM ML5{981 A=C1:POKE QNTIC ca
32867 READ MLS(&,QJ CHRS (M :n=A4C1:G
070 IZ28B7

32068 GOSUB I2116:7 CHRS(CLRI :POKE SPE
AKER,CH

IZB78 POKE AHTIC,OH:TRAP I2878:7 “5TaAR
TING LIMNE MUMBER®;:INPUT LINE

20875 TRAP I2075:7 "INCREMEMTS DESIRED
E3 :‘;IHPUT INC:? CHRSLCLRI:? :? :7 LIN
32080 TRAP I2710:GET HC1,KEY:IF KEY=1S
5 THEN 321484

Z2881 IF KEY=27 THEM ? CHRS{MEY);:GET
ﬂCl,KEV GOTO IZ2885

32882 =CLR THEN GOTO LGETKEY
32885 9 CHR (HEYD ; :GOTO TKEY

312198 POKE ANTIC,C@: PDSITIDH G2 ldanss
CONT* :PDSITION EZ,CG:POKE 6842,813:570

p
I2149 POME C842,C12:H-USRIADRIMLSI2:IF
PEEX{2873=C2 THEN I2528

32111 LINE-LINESINC:? CHRS(CLR)

X2112 POSITION C2,CH:7 = CTRLA3Z
G, NERT (CIRE :? "Yariables leff=";
128--PEEK (285} ;" Bytes left=*";FRE{C8)
211 2 TRAP I2128:LT5T LINE-INC¥CZ:L
IST LINE-INC:? :2 LINE;" 1y

32114 POKE ANTIC,OM:POKE SPEAKER,CO:

TO0 GETKEY

i%lls GOSUB I2116:7 CHRSZICLRY:GOTO 321

32116 CLO5SE HC1:0PEN #C1,C4,C8,"K":POK
E ANTIC,CH:POKE C53774,112:P0OKE C16,564
sRETURH

32128 2 LINE;* ";:POKE ANTYIC,ON:GOTOD G4
ETKEY

22528 ERRADR-PEEK(C2AIIHPEEK{C20I+C1) ¥
CZHG I ERRLINECPEEXK(ERRADRI+PEFK (ERRADRY
C12%*L3256

~
HAPPY USERS
AGREE ON

DECISIONS...
... DECISIONS ™

¢¢ Very interesting ??

¢¢ A valuable program ??

€ Over-all rating- ¥ ¥ % & *?

GET THE MOST USEFUL
DECISION -AID° TOOL AVAILABLE !

$37.50 for 48K ATARI disk or cassette
Includes ship. to U.S. & Canada. Add $2.25 tax in Calif.

AT YOUR DEALER. OR DIRECTLY FROM:

W\ LATERAL \ ?o. 60
W\ SOFTWARE ~ **"“34550
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32525 ? CHRS5{Z531:7 CHRSC(CLR):LXIST ERR
LINE:POKE ANTIC,ON:POSITION C2,C1:7 P
OKE 764 ,255:G07T0 GETKEY

326688 DaATa 3I2115,34,32688,559,326868,5%
%?23125,3,1,2,4,53??4,256,16,842,263,1
32788 DATA 1684 ,165,136,133,283,165,137
£133,204,169,1,177,283,48

32701 DaTa I1,280,177,283,133,209,169,
4,177,283,281,55,2408,13,24,165,289,181
283,133

32782 DaTh 263,144 ,228,230,284,288,224
»169,2,133,267,96,169,1,133,287,185,13
4,133,283

22763 DATA 165,135,133,284,169,8,132,2
85,165,283,197,136,288,7,165,2084,197,1
37,288,.1

32704 DATH 936,2309,205,74,169,8,1681,283
133,303,144 ,232,230,2084,208,228
iZ?égDPOKE Ci16,192:POKE CS53774,247:7 :

CHECKSUM DATA
(See page 23)

22808 DATA 817,853,381,626,829,564, 188
:51%,65,883,93008,577,885,821,234,9244
32868 DATA 489,985,547 ,.686,813,199, 255
£153,32,582,86,942 , 533,257 ,511,7878
22113 DATA 83,424,117 ,523,817,776,866,
226,6086,578,931,7232,489,419,7498

Atari owners,
are you backed up?

At last, an inexpensive and easy way to make back-up copies
of your boot tape software. Even simple tape stretching 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!

'BOOT TAPE BACK-UP Only $15.95 |

(makes tape-to-tape back-ups of all single stage and most multi-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 cassette programs to disc as
well. An even greater bargain!

BOOT TAPE BACK-UP PLUS Only $19.95

(as above. plus transfers all single stage tape programs to autoboot disc)

To order;
Send CHECK or MONEY ORDER (include $1.50 shipping) to:

msb sorFTwARE

P.O. Box 450 New York, NY 10024

Requ"es:nﬁn.32K--410“010recorderudiscdnve(opNonan
Note: Intended for personal archival use only!
Dealer inquiries invited.

Atari TM of Atari, Inc.
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si1eg § CODE IN DATA STATEMENTS
ﬂllg ] AT LINES 32700-32704
g12@ 3
G138 3 SEARCH THE BASIC FROGRAM
g};: 3 FOR ERRORS AND VARIABLES

3
o140 8ET UP EQUATES
#9170 3
@18@ VARTAB=134 jVar valu table
@190 NUMVAR=209 jFor BASBIC
0200 STHMTAB=134& 3JBASIC's start
0219 NEXLINE=20%9 j8torage
@229 ERRFLG=207 jFor BASI
@239 POINTER=203 JBAB zero page
249 ERROR=33 1B0O0~-BOO
0250 3
02460 POINT TO STATEMENTS
0270 3
0280 w=i&&4 JASM ume only
9290 PLA jDan* t need
@309 LDA STHTAB jSet up zero
@319 8TA POINTER } page guxnteru
2328 LDA 8THMTAB+1 3 for BASIC

9339 STA PODINTER+1 § search.

O340 1

2330 3 LAST LINE?

9340 §

9379 NEXT LDY #1 JEnd loop {f we
2388 LDA (FOINTER) ,Y j reached the
@359@ BHMI RETURN } last line.
2430

2410 GET NEXTLINE POINTER

a420

PA3@ BETNEXT INY jPoint to next
@449 LDA (POINTER),Y § NEXTLINE hztu
PASP STA NEXLINE 3 and keep {t.
24460

8470 3 CHECK FOR ERROR

v480

9499 LDY 3 COMMAND offset

#4
#9590 LDA (POINTER),Y jPaint to it
#ERROR

P519 CHP JError?

@529 BER@ RETURN2 jYes—-Return a 2
o530 3

2540 3 UPDATE POINTER

9530

8546 CLC INo error so
#5709 LDA NEXLINE § let"s get the
9588 ADC POINTER § next line's
259¢ STA POINTER { address and
9608 BCC NEXT § go back to

Assembly language listing.

#6108 INC POINTER+1 ; check some
94280 BNE NEXT j more.

VL3I0 3

PLAT WE FOUND AN ERROR

04630 3

P668 RETURNZ LDA 42 $Tell BASIC we
2479 9TA ERRFLOG ] oofed. (POKE
94689 RTH 3 97,2)~-- exit
0690 3

9702 3 NO ERROR

G710 3

#7290 RETURN LDA #1 jTell BASIC no
0738 STA ERRFLE 3 boco-boo"s.
@748 3

a758 3 HOW MANY VARIABLES?

G760 3§

@778 LDA VARTAB j8et up zerao
@780 STA POINTER } page pointers
@798 LDA VARTAB+1 j for variable
PBRY STA POINTER+1 i search,

2810 3§

o820 § INITILIZE

2830 3

9B4@ LDA W0 jPut a zero in
2859 B8TA NUMVAR § our counter
o872 3

#4880 LAST VARIABLE?

a89a 3

28935 N

EXTVAR LDA POINTER; Last one
CHP 8TMTAB 1 yet?

B710

9920 BNE INCREM INZ add 1 mare
@939 LDA POINTER+{ § How about
#94% CHMP STHMTAB+1 3 now?

993¢ BNE INCREM itNa sdd 1 more
P960 RTS8 jNow yau may go
@978 1

2980 3 BET NEXTVAR POINTER

o999 3

1990@ INCREM INC NUMVAR3Add 1 more

1920 CLC jBet set to add
1830 LDA #B jVar % offset
i94® ADC POINTER jLet's update
1853 S8TA POINTER § our pointers
1969 BCC NEXTVAR 3§ and continue
1870 INC POINTER+1 i our search.
1989 BNE NEXTVAR sUncond. branch
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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 of Ozark 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.CI
%%

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. If you have not paid
close attention to your route up till now, you may
have trouble finding your ship. 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 notalready 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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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 Atarico puter. 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. []

STOP PLAYING GAMES

B Calculate odds on HORSE RACES with ANY COMPUTER
using BASIC.

B SCIENTIFICALLY DERIVED SYSTEM really works. TV
Station WLKY of Louisville, Kentucky used this system
to predict the odds of the 1980 Kentucky Derby. See
Popular Computing (February, 1984) for a review of this
program. This system was written and used by
computer experts and is now being made available to home computer 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 computer to
see how they influenced race results. From these 23 facts, ten were found to be the most
vital in determining winners. NUMERICAL PROBABILITIES of each of these 10 factors were
then computed and this forms the basis of this REVOLUTIONARY NEW PROGRAM.

B SIMPLE TO USE: Obtain “‘Daily Racing Form'" the day before the races and answer the
10 questions about each horse. Run the program and your computer will print out the
odds for all horses in each race. COMPUTER POWER gives you the advantage!

B YOU GET:

1) Program on cassette or disk.
2) Listing of BASIC programs for use with any computer.
3) Instructions on how to get the 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.

3G COMPANY, INC. DEPT. AN (503) 357-5607

RT. 3, BOX 28A, GASTON, OR 97119
Yes, | want to use my computer for FUN and PROFIT. Please send me '‘Play the
Horses' for $29.95. Circle the cassette you need: PET/CBM. VIC-20. Color Computer,
TRS-80, Sinclair Timex 1000, Atari Commodore 64 (disk or cassette).
Apple (disk or cassette) “W
Enclosed is: [_] check or money order [[] Mastercard [ Visa D=

Card No. Exp. date

NAME S

ADDRESS

Gyt e a0 STATE ZIP

'START USING YOUR COMPUTER FOR
FUN and PROFIT!
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g YOUCANTTELL
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 the 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 time only!
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 ENHANCEMENT.
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 the world, call for the number of the dealer closest to you.

HAPPY COMPUTERS, INC. ¢ P.0O.Box 1268

ATARI is a registered trademark of Atari Computer Inc.

e Morgan Hill, California 95037 e (408) 779-3830
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DISK DRIVE

N\

ATARI

No Penalty For Using Your Credit Cards!

HEADQUARTERS

COMPUTER
PALACE

Formerly
Royal Software

e DOUBLE DENSITY e PRINTER PORT

This is one of our best selling drives. It is reliable and quiet, and offers
true double density storage. The AT-D2 model features a built-in parallel
printer port with a 2K print buffer. The AT-1 is identical except it lacks
the printer port and buffer. The AT-S1 is a slave drive for either the
AT-D2 or AT-1 (no printer port or buffer).

e DOUBLE DENSITY e FREE SOFTWARE

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

TRAK AT-D2
Our Price $398

PLUS FREIGHT No Penalty For

Charge Cards!
TRAKATET S Hes B S ion $349
IRAKSATES e s o e $289
FAT.

INDUS GT
Our Price $398

PLUS FREIGHT No Penalty For
Charge Cards!

v NO. 1 BEST
SELLER!

ASTRA 1620
Our Price $529

PLUS FREIGHT No Penalty For
Charge Cards!

e DOUBLE DENSITY
e DOUBLE DRIVES

AMDEK
MICRO DRIVE

e DOUBLE DENSITY

e DOUBLE SIDED

e 3" MICRO-FLOPPY
e PRINTER PORT

e DRIVE CONTROLLER

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's! It offers two
(2) 1/0 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-

Now you can add the convenience and storage capacity of the new 3'* micro-disk technology

to your Atari. Each disk-cartridge can store 108K, 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 a disk drive controller which allows you

to run any 5%’ drive including the double-density/double-sided RCP 100 and 200 shown

below left. Includes DOS-XL. No Penalty For No Penalty For
AMDCII

AMDC' Charge Cards! Charge Cards!
Double Drive

Single Drive $499 $699

ATARI 1050

e DUAL (1'%2) DENSITY

FREE
CATALOG

with any order. . . or send $1
(refundable with first purchase).

This is the most
comprehensive

PLUS FREIGHT

RCP

Add-0On Drives

e Double Density

e Double Sided

For use with

AMDEK or ATR-8000

RCP 100 (1 Drive)
$379 PLUS FRT

RCP 200 (2 Drives)
$595 PLUS FRT

Atari reference
catalog available!
It contains over
3000 software & hardware
listings with illustrations
and descriptions!

If you don’t have our catalog . . .

il 5
; N’

upmﬁ i
RPN

RANA 1000

e Double Density

e One Year $349 FAT

Warranty (ATX Series)

PERCOM

Model 88-S1PD

e DOUBLE
DENSITY
e PRINTER
PORT
PLUS

$479 by

40-A1 Slave Drive
$349

you’re missing out!

COMPII'I'ER
PALACE =v==

OPEN M-F, 9-6 Sat. 10-4 (Pacific Time)
2160 W. 11th Avenue Eugene, Oregon 97402

LSS

—._JAM

USE YOUR CREDIT CARD & CALL

Toll Free 1-800-452-8013
* ORDERS ONLY, PLEASE %

There’s never a penalty for using your credit card!

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, Call (503) 683-5361 for info'rmation
= CTT e s -
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ONE-ON-ONE!

EXPERIENCE THE THRILL OF REALISTIC
3-D HEAD-TO-HEAD AERIAL COMBAT!

MIG ALLEY ACE

AMMo: 50 §

Y Spd: BB AnMo:S0 |

MIG ALLEY ACE excites, stimulates, and challenges your fighter pilot in-
stincts. It is the first simulation that allows you to challenge a friend to one
on one combat and SHOOT HIM DOWN! Battle another human pilot, or
computer controlled enemies. Roll inverted, execute a Split S, Loop,
Immelmann, or any manuever you can, but don’t let the enemy get a
good shot at you! Outstanding action, superb 3-D graphics and deadly
realism make MIG ALLEY ACE a must for all serious ATARI computer
users. Available in disk or cassette for $34.95 at most computer cen-
ters, or order direct with MasterCard/Visa, C.O.D., or check. Please
add $2.50 for postage & handling.

Look for MicroProse’s other exciting real time simulators, NATO
COMMANDER and SOLO FLIGHT.

_ EXPERIENCE THE ! Funt valiey, MD 21030
MicroProse Software (301) 667-1151

4 ‘<3 ATARI is th { d
" CIRCLE #139 ON READER SERVICE CARD. CHALLENGE! tmdemaritofeAr'leE;[ﬁ:c;
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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 [
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 1, 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:

168 IF DELTAHP>DELTAY THEN DELTAY=DELTA
Y/DELTAX:DELTAX=1:60TR 179
165 DELTAXCDELTAK/DELTAY:DELTAY=L

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 of each 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.
[ translated the routine into BASIC too literally, and
didn’tstop 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.

189 REM ¥x FOLIOWER (UECTOR 1) e

28 REM

38 GRAPHICS 5:LO0LDR 1

48 DIM H5{153,Y5{153:FOR I=1 TO 15:REq
D H.Y:iHS3(TI=HIYS{TI=Y :HEKT I

58 paTH 8,8,8,8,6,8,8,8,1,1,1,-41,1,8,9
(8,-1,1,-4,-1,-1,8,8,9,8,1,8,-1.8,8

b8 FE=B:F¥ca

78 TH=84:7Y=448

88 STIK=S5TICK {92

98 TH-THHEHS{S5TIK)

184 TY=TY+YS5{5TIK2

114 pPLOT TX,TY

128 HD-SGHITH-FH)

138 YD=SGHITY-FY)

148 DEILTAX=ABS{TH-FH]
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158 DELTAY=ABS(TY-FY]

168 IF DELTAHXDELTAY THEN DELTAY=DELT#A
Y/DELTAX:DELTAK=1:GO0TO 178

165 DELTAH=DELTAX/DELTAY:DELTAY=L

178 HU-DELTAK¥HD

188 YV=DELTAY*YD

2080 FHX-FH+HY

218 FYCFYHYVY

228 PLOT FH,FY

225 IF INTC(FHI-INT{(THY AND INTL(FYI-INY
{TY) THEN 248 :

238 GOTD 84

248 ? “"GOTCHA!" :END

CHECKSUM DATA
(See page 23)

189 DaTHA 429,253 ,28,350,327,8688,992,514
,b642,729,181,329,339,185,136,6233

168 paTh 146,886,5808,589,829,828,138,7
65,585,441 ,5698

Faster execution made easy.

Continuing with our special “Harold J. 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 rather 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!

Just so I could see how much time is lost when code
is placed at the end of a program, I puta 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!

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. FOR/NEXT 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. If you’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. [J

MASTER PAINTER

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! 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. Theprogram 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.
$24.95 for disk, 19.95 for tape.

MASTER TEK

Master Tek — Finally. a tektronix terminal emulator 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).
dsken): — DISKCRAM
WHY WASTE VALUABLE DISKS?
DISKCRAM is here at last! 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-screeninlessthan3
seconds. Boot tapes may also be created, even from binary files. 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.
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16K Disk
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 isa 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.

TEXT

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$,
calls the CIO get sector routine. The second, in
OUTSTRS$, calls the CIO record move routine.
TRANSFERS$ 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
BUFFERS$.

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 TRANSFERS$.

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.

ISSUE 20
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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). If you 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 10-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. [J

18 DIH INSTR$(5) DRIVES (153 ,BUFFERS (12
83 ,0UTSTRSC
28 DIM a$(1) FILES(12), TRANSFERS (28088

30 POKE 712,148:POKE 752,1

48 FOR X=1 TO S:READ A:INSTRS (HI=CHRS(
A IHEXT H

58 DaTh 1084,32,83,228,96

68 FOR ®=1 TO 7:READ A:OUTSTRS (K)I=CHRS

(A3 :NEHT X
78 DATA 104,104 ,184,178,76,86,228
86 BUFFERS=" ":BUFFERS(128)=" ":BUFFER

S (2)=BUFFERS

98 POS-ADRIBUFFERSY

188 POSHIZINT{POS5/2561

118 POSLO=POS-POSHI¥Z56

128 POKE 772,POS5LD

138 POKE 773,POSHI

148 FOR SECTOR=363I TO 371
158 SECTORHI-INT{(SECTOR/256)

168 SECTORLO=SECTOR-SECTORHI¥Z56

i?ﬂ POKE 778,.S5ECTORLO:POKE 7793,5ECTORH

i88 POKE 778,82:POKE 769.1

198 IM=USRIADR(INSTRS2)

288 ? CHR5(1253:POSYTION 6.8:7 '

c;&g?RSIBJ'“LETTER PERFECT DIRECTORYRH

ra AR TLE NAME STARTING N
15 E R

2728 TIMDEX=1

238 FOR EMTRY= 8

248 IF nSC(BUFFERS(ENTRV*lﬁ 19, ENTRY*1
6-168)31=8 THEN 308

258 IF BUFFERSC(ENTRY*16-15,ENTRY*16-15
Izt THEWN 388

268 7 BUFFERS(EMTRY¥156-18,ENTRY*163 ;
270 POSITION 18,INDEX+1:? ASC(BUFFERS(
EgT?;*ﬁBHIZJ)+256*a50(BUFFERS(ENTRY*lG
- 1 " "

288 POSITION 33, INDEX+1:? ASCUBUFFERS(
E!;RY*IB 1431 +256%A5C (BUFFERS (ENTRY¥*16
298 IMDEX-INDEH+1

388 MNEHT ENTRY

18 POSITION 2,18:7 * PRESS RETURN
FOR NEHY SECTOR':? “ENTER C TO CONVERT
ft DISPLAYED FILE';

378 INPUT a5:IF A5S="C" THEN 370

338 NEKT SECTOR

348 ? CHRS5(125): POSITIOH 8,18:72

END OF DIRECTORY ":? PRESS

[l TO BEGIH AGAIH"

Ihe 2 ¢ ENTER E TO END'";:INP
HY A5:IF AS="E*" THEH END

I68 GOTO 88

378 ? :7 Y“FILE TO CONVERY====>";:INPUT
FILES

I88 FOR H=1 TO LENMCFYLESY:XIF FILESIM,X
) R THEN FILES=FILES(1,H~-1}:6070 408
398 NEHKTY

488 ? "INPUT STARTING SECTOR===}"; :INP

ur 5%

418 ? “INPUT NUMBER OF SECTORS=>";:INP
UT SECHUM

428 ? 7?7 “FILEMAME IS========3":FILES
438 7 "STARTING SECTO ::::}"'55

448 7 "MUMBER OF SECTOR }"'SECNUH
458 2 “I5 THIS CORRECT Y/N";:IHPUT a5
IF a5="¥Y" THEMN 488

468 POSITION 2,12:FOR K-l TO 13I:PRINT
CHRSIISSI;:NEHT H

478 POSITION 2,.12:50T0 378

488 POSITIOH 2,12:FOR H=1 TO 13:% CHRS
(1561 ; iNEKT H

438 POSITION 2,1Z:2 o CﬂNUERTIHG FILE
SIELLES 2 PLEASE MWAX

580 TRANSFERS="""

918 MOVESIZE-(SECNUM-1}¥128:IF MOVESIZ
E{128 THEN MOVESIZE=128

528 TRANSFERS=" ":TRAMSFERS (MOVESIZE)=
O TRANSFERS (23 =TRANSFERS

538 POSCADRU(TRANSFER5)-128

948 FOR SECTOR=S55+1 TO SS5+53ECHNUM-1

938 POS-POS+L28

968 POSHI-INT (POS/2561

578 POSLO-POS-POSHI*256

988 POKE 772,POSLO:POKE 773,POSHI

938 SECTORHIZINTI(SECTOR/2562}

688 SECTORLO-SECTOR-SECTORHIZ56

218 POKE 778 ,.5ECTORLO:POKE 779,5ECTORH

628 POKE 778,82:POKE 769%,1

638 INSUSR(ADR CINSTRS2)

648 NEHT SECTOR:EFLAG=B8:FOR ADDR=POS T

0 POS+127:BYTE-PEEK{ADDRY :IF BYTE=27 T

HEN EFLaG=1

G644 IF EFLAG THEN BYTE=32

645 POKE ADDR, iHEKT aDDR

658 ? CHR5(125) POSITION 3,18:7 "SEND

MEW FILE TO WHICH DRIVE D1-p22':2 12
M= For p2v

ggﬂ e N ==}"; :INPUT DRIV

679 IF DRIVESC}"Di" THEN DRIVES="p2"
8 DRIVESL{II=":":DRIVES(4)=-FILE5:DRIV
ES(LEH(DRIUEslfll‘" CON"
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698 ON DRIVESCL,23="D2" GOTD 728:7 CHR
SC12531:POSITION 8,16:7 “PLEASE REMOVE
THE TEHXT DISC™

788 2 © AND INSERT AN ATARI FORMAT
EEI}::': &2 DESTIHATYION DISC IN DRIV
710 2 o PRESS [T WHEN READY™

g%? OPEN #1,.8,9,0RIVES:POSSADR {TRANSFE

738 SAZE-LENC(TRANSFERS) : SIZEHB=INT(5IF

E/2563 :STIZELB=5XZE-SI7FHB*256

748 STARTHB=INT(PO5/256) :S5TARTLB=PO5-5

TARTHE®*256

758 POKE 852,5TARTLB:POKE 853,5TARTHBE

768 POKE 856,5IZELB:POKE 857,5I7EHB

778 POKE 850,11

788 OUT-USRIADRIOUTSTRSI , 163 :CLOSE 1

738 7 CHRSC125):POSITION 18,8:2 " CONY

ERSXION COMPLETE ":2? :7

888 ON DRIVES(L,Z3="D2" GOTO 8B28:7 ™

PLEASE REMOUE THE COMUERSION DISC™:2? »
FROM DRIVE #11 AND REINSERT THE"

8%8 L LETTER PERFECT TEHT DISC™
8za 2 v PRESS [ISTE] TO COMTINUE™
ST ENTER E TO EMD"™; :INPUT

a%:IF A5="E" THEN EMD
§38 G070 88

CHECKSUM DATA
(See page 23)

id DATA 3I97,689,174,40,882,378,682,79,
922,229,195,583,569,431,129,6231

168 DATA 5957,546,258,182,321,341,514,6
65,870,564,617,431,181,349,153,6479
318 DATA 327,956,367 ,869,185,516,858,4
68,789,174,328,902,483,637,951,8730
468 DATA 284,371,355,964,394,358,839,5
89,771,189,255,221,621,149,549,6989
618 DATA 538,250,174,8085,648,262,143,5
77,551,681,181,51,587,343,419,6122

748 DATa 793 ,332,720,8,148,965,731,1,6
76,517 ,4891
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'—Your “ONE STOP” Source
I for Computer Books

I Youcanrelyon PACE for ONE STOP shopping for
all your Micro Computer needs. We have thousands
' of books, programs and accessories—covering all
the major brands of computers—even 60 different
magazines! The ONE STOP friendly store.

0 EASY GUIDE TO 400/800
4795-000125 160 Pgs $ 7.95
0 BASIC EXERCISES
4795-000101 251 Pgs $12.95
0 YOUR FIRST PROGRAM
4795-000130 150Pgs $ 9.95
0O COMPUTE!s 1st BOOK of ATARI
4105-000000 184 Pgs $12.95
O INSIDE ATARI DOS
4105-000002 108 Pgs $19.95
0O COMPUTE!s 2nd Book of ATARI
4105-000006 250 Pgs $12.95
0O COMPUTE!s 1st BOOK of ATARI
GRAPHICS
4105-000008 248 Pgs $12.95
O MAPPING THE ATARI Explanations
of Atari memory locations (400/800)
4105-000009 194 Pgs $14.95
0O ATARI BASIC SOURCEBOOK
4105-000015 296 Pgs $12.95

0O COMPUTE!s 1st BOOK of ATARI
ES

GAM
4105-000014 232 Pgs $12.95

0 COMPUTERS FOR KIDS - ATARI
4198-000022 72 Pgs $ 4.95

O THE CRFATIVE ATARI How-To
for the beginner or expert.
4198-000034 243 Pgs $15.95
0O 31 NEW ATARI PROGRAMS FOR
HOME, SCHOOL AND OFFICE
4080-000018 95 Pgs $ 8.95
0101 PROGRAMMING TIPS AND
TRICKS FOR THE ATARI
4080-000022 126 Pgs $ 8.95
O STIMULATING SIMULATIONS
forthe ATARI
4410-005197 118Pgs $ 6.50
O ATARI IN WONDERLAND 22-
programs for learning and fun.
4410-005771 139 Pgs $ 9.95
0 YOUR ATARI COMPUTER Com-
plete how-to guide book.
4665-000065 458 Pgs $17.95
O ATARI GAMES & RECREATIONS
BASIC techniques & educational games.
4690-000242 338 Pgs $14.95
O ATARIPILOT FORBEGINNERS
4690-000301 229 Pgs $14.95
O INSIDE ATARI BASIC
4690-003082 183 Pgs $12.95
0O THE VISICALC BOOK FOR ATARI
4690-008393 298 Pgs $14.95
0O MOSTLY BASIC: ATARI Vol #1
4760-022075 181 Pgs $12.95
0O MOSTLY BASIC: ATARI Vol #2
4760-022092 $12.95
O ATARI SOUND & GRAPHICS
4925-009593 234 Pgs $ 9.95

VISA/MASTERCARD ORDERS CALL (312) 595-3860

BOOKS ON THE ATARI® BOOKS ON THE ATARI®

— |

pace

0O PROGRAM WRITING WORKBOOK I
4080-000814 $ 4.95
0 32 BASIC PROGRAMS for ATARI
Business, educational and games.
4250-000084 $19.95

O HANDS ON BASIC - ATARI |
4525-049194 $19.95
0 KIDS & THE ATARI |
4560-000055 219 Pgs $19.95
0 400/800 DISK GUIDE l

4665-000095 $ 7.95

O INTRO TO ATARI GRAPHICS
4665-000111 $16.95 |

01 THE ATARI ASSEMBLER

4690-000236 s$14.95 |
O ATARI: A BEGINNER'S GUIDE
4690-000271 $12.9

O ATARI: AUSER’S GUIDE I
$15.95

¥ 4690-000323

O ATARI BASIC

4690-049791 $13.95

O HOW TO WIN ATARI COMPUT-

ER GAMES

4768-049558 $ 8.95 |
O EASY GUIDE TO 400/800 I
4795-000125 $ 7.95

O YOUR FIRST ATARI PROGRAM
4795-000130 5

0O ATARI BASIC

4925-006496 $10.95

O ATARIBASIC REFERENCE GUIDE
Large card withall BASIC info needed
4925-087041 $ 2.95

O BASIC EXERCISES FOR THE I
ATARI
4795-000101 251 Pgs $12.95

0 HOW TO USE ATARI COMPUTERS:
An Introduction to 400/800/1200 I

4040-000235 65 Pgs $ 2.95
0 UNDERSTANDING GRAPHICS
4040-000224 49 Pgs $ 2.95

0O BASIC CODING SHEETS - Graph
sheets, pad of approx 40 sheets
4080-000806 $ 2.95

For ATARI®

l

08-000800 400
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1

108-000810 410
108-000820 800
1
1
1
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08-000830 810
08-000845 820
08-000850 822
108-000860 825
0 4108-000865 825 w/rk
[0 4108-000877 1200

Also for: APPLE®, COMMODORE?,
IBM®, TEXAS INSTRUMENTS’,I
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NOW...PACE has two stores! Our main store, at 345 East Irving Park Road in
Wood Dale, just West of O'Hare Airport, (phone 31 2-595-3860), and our new
location at 1 FIRST NATIONAL PLAZA in Downtown Chicago, (phone 312-372-2464), I

USE THIS AD AS YOUR HANDY ORDER FORM

RADIO SHACK® and MORE!

I TOORDER: Justcheckthe block by the title of the book oritem youwant. Send,
along with your NAME, STREET ADDRESS, CITY, STATE and ZIP CODE, and
your Certifiad Check, Money Order, Personal Check (allow 2 weeks to clear), or
your VISA or MASTERCARD NUMBER, EXPIRATION DATE and INTERBANK I

| NUMBER (Min. Charge is $25) to:

| pagel

micro software centers
bt 2 5)

' Please add $2.50 postage and handling on all orders. Illinois residents add 6% tax.
I Foreign orders add 10% (Minimum $5.00).

DEPARTMENT: A-C
LOCK BOX 328, BENSENVILLE, IL 60106

Phone: (312) 595-3860

i PLEASE SEND ME A COMPLETE BOOK & SOFTWARE LISTING FOR:
OAPPLE® O ATARI’ 0 COMMODORE® O IBM 0O RADIO SHACK®

O TEXAS INSTRUMENTS® O TIMEX'/SINCLAIR® 0 Other
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CASADAPTER

THE ORIGINAL CASSETTE INTERFAGE...

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.
CASADAPTER gives you motor
control, audio, and data channels.
The CASADAPTER plugs directly
into the computer and requires
no other interfaces. An L.E.D.
shows the transfer of all data.
CASADAPTER will work with all

of the Atari brand computers.

Add $2.50 shipping
Send check or money order
C.0O.D. accepted

New York State Residents add 7% tax
®Atari is a trademark of Atari, Inc.

12 Scamridge Curve

Williamsville, New York 14221
(716) 632-3441
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by Tom Hudson

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 of ways 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. :

Solution #1.

ia #*= 50688

28 CLD ;BINARY MATH!
I8 Lbn us JGET #t TO MHLT.
48 53Tha TIMES1 J5aVE H TIMES 1

58 AsSL A %2

68 5ThH TIMES2? JSAVE o TIMES 2
79 ASL @ i¥dq

88 A5L A P8

L) 5Th TIMESS FSAVE #t TIMES 8
8149 A5L A s ¥16

aiia CLE ;CLEAR FOR ADD
8128 abf TIMESS 1H24

8138 LLL sCLEAR AGAIN
8148 apt TIMES2 P %26

8158 CLC JCLEAR AGAIN
8168 ADC TIMES1 1 %27

9178 3TA RESULT JSAVE 88 TIMES 27
8188 BREK JHE'RE DOME!

9198 TIMES1 =il
02890 TIMESZ =¥+l
8218 TIMESH ¥-wii
9228 RESULT #=¥+1
8238 END

Figure 1.

The first solution I’m going to cover is shown in
Figure 1. This program uses the principle of breaking
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 ¥ 156)
inumber ¥ 3)
{(number ¥ 2}
+ [(number }

{(number ®* 27}

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
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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 *

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 TIMESS.

Line 100 — performs a final left shift on the
accumulator, leaving the accumulator with the
value 5 * 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
TIMESS (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
TIMESI (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.

(number * 3I2)
{(number ¥ 43}
= {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.

ia ¥= 5860848
28 CLE ;BINARY MATH
Ia LDa #5 GET &t TO MULTY.
48 5T TIMESL S54VE # TIMES 1
58 a5k 4 .74
68 as5L 4 H 1]
78 5Th TIMES4 :S4VUE H# TIMES 4
38 sk f HE 1
el ] ask a P ¥16
8188 AsL 4 P %32
118 SEC *5ET FOR SUBTRACTY
8128 58C TIMES4 %28
8138 SEC ;S5ET AGATH
8148 SBC TIMES1 ;%27
8158 5T RESULT ;SaUE # TIMES 27
8168 BRK ;ALL DOME!
8178 TIMESL M-¥41
8188 TIMES4 ¥-M¥ii
8198 RESULT ¥*-xti
a8z8a . EMD
Figure 2.

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 of knowing 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 TIMESI, 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.

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:

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 *
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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] (5 *
1) from the accumulator (5 * 28), leaving the
accumulator with the value 5 * 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 of pancakes. 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 $00-FF. When the stack
pointer contains $00, it is pointing to the memory
location $0100. When it contains $FF, the location
$01FF is indicated.

(continued on page 80)
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= Accepts 2708 thru 27128 EPROM'’s
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Stored programs run at ROM
speed. 16K bytes in two 8K

..........

Aprom with disk software,
instruction book and

Textool ZIF socket
SDEPAGKS e

Plus $2.00 shipping & handling
Arizona residents add 6% tax

CIRCLE #145 ON READER SERVICE CARD.
Makers of A prom.

ATARI®js a registered trademark
of ATARI, Inc.

7755 E Evans ¢ Suite 400 * Scottsdale, AZ 85260 « (602) 998-7550

A New Data Storage System

CIRCLE #144 ON READER SERVICE CARD.

CIRCLE #145 ON READER SERVICE CARD.



Presents:

The Most Fun You' Il Have With Your Printer
MegaFont II

The Complete Program Lister and Graphics Dumper
by Richard Rognlie and Randy Dellinger

... 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 11 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 NEC, Prowriter, Epson W/ Graftrax or compatible printers.
Please specify printer.

2816 AISkE i =t R e Only $24.95

The Ultimate Atari Database Manager

MegaFiler
by Jerry Kwit (Mode Mixer 2)

User Friendly — Powerful — Menu Driven

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.

AGIEa sl A0 R e SRR R ey Only $29.95

Improve Your Math Skills With

4. — s

@ OMPUTER

SSISTED 32Kk disk or tape....... ... Only $19.95
ATH ... can easily compete with the high-
ROGRAM priced spreads . . ."’ '

by Johnny Masuda

Creative Computing

Create Your Own Game Screens With

Mode Mixer 1 & 2

by Margie Bliss and Jerry Kwit
e s I e e e Only $19.95

Add $2.00 for shipping and handling. C.O.D. orders please add $1.65 more.
Virginia residents add 4% sales tax. Send check or money order to

XLENT Software
P.O. Box 5228

Dept. B
Springfield, VA 22150

(L IGAUERY,

P.O. BOX 3354, CHERRY HILL, N.J. 08034

Toll FREE (800) 992-3300
For Information Call (609) 596-1944

Call us for reliable service, experience and affordable prices!

Atari 600 XL .. o

Atari 800 XL .. s call
850 Interface............... «: #1199
1010 Program Recorder......... 272
1020 40-column Color Printer*Call
1025 80-column Printer ....... $325

1027 Letter Quality Printer ... 274
1030 Direct Connect Modem *109

1050/ DiskiDrive ... vins: .*Call
TouchiTablet Rt sn s senaiuie. *64
Light!Penii s il iis e .. %74
600 XL Memory Module....... $124

Special of the Month
Atari 850 Interface

Limit
Quantities $1 99

SOFTWARE

GAMES

Donkey Kong!.....; =5 i v obs 34
Eastern Front. . %34
Football ......... s34
Joust;s: ;e .$36
Pole Position .. 36
Pac-Man ..... .. %24
Tennisa. v, o i s Ss s34
PROGRAMMING SERIES
Assembler Editor 45
Microsoft Basic Il . 261
Atari Logo............ 269
Pilot: s et R $59

Special of the Month
Atariwriter

*71

HOME MANAGEMENT

Family Finances...................... =39
Homefiling Manager 239
Mailing List............... i 23
Atari Speed Reading :59

= Electronic Arts
$ CALL s

ATCHON. .. e Smdans, i s dndo bt
MUleiss- 3 tee et fuos

Pinball Construction .......... Lowest
7 Citiesfof/ Gold\ i il Prices
INFOCOM

ZOTKHe21 013 A A Ao £27,
Suspendedi s Rl £217,
SIERRA ON LINE

UltimaRTiion: 28w s e earers o $39

PRINTERS

EpSon. e i e N sCall
Qkddatan: fe e wempes o sCall
Star

Gemini 10X $268

*368

Gemini 15X

Special of the Month
Hayes Smartmodem 300
Beat the

price Increase °209.95

SURGE PROTECTOR

6 Outlet
UL LISTED $62.95

4 Qutlet

$37.95
In-Home Key Board for 400..... ¢65
Intec Ram Board 48K.............. 85
Intec Ram Board 64K ............. *99
DISK DRIVES
Astragli620) . i s . *465
INdusiGI s it *Lowest Price
Percom with Printer Port ....... sCall
Rana 1000.. 5
TRAICATED2 - 5 o oo

FLOPPY DISK

Elephant SS/SD (10) ........
Elephant SS/DD (10)........
Verbatim SS/DD (10) .......
FujiiSS7/ DD (10) oo veins
Maxell SS/DD (MDI).........

MONITORS

Amdek Color 1+ .........ccoveenees
BMC 13" Color....
Sakata Color .................

Features heavy duty canvas with vinyl
interior, waterproof.

ATariiBOOMXL Tre . it onh -enes *6.99

810 Disk Drive $6.99
Epson Printers. veer $7.99
Okidataj9 2=l s o $7.99
Special of the Month
i SUBLOGIC

Flight Simulator

:39.95

Ordering & Payment Policy
Prices reflect a cash discount. For C.0.D., Visa, and Mastercard add 3%. For
immediate delivery with certified check or wired funds. N.J. resident add 6%.
Prices subject to change.

24 Hour Order Phone: (703) 644-8881
NET Dealer Inquiries Welcome )

CIRCLE #146 ON READER SERVICE CARD.

Shipping
For shipping and handling add 3% ($3
minimum). Larger shipments require
additional charges.

Catalog
We sell a large selection of hardware
and software. Send $1 for catalog,
refundable with order.

CIRCLE #147 ON READER SERVICE CARD.
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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.

Empty stack
SO1FF 4

5p
FF

50199

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.

Full stack

5O1FF 42
is

5P

81
581988 82 L

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-

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.

18 GOSUB 188
28 END

168 GO5UB 288
118 RETURN
288 Ac-ha+l

Z#18 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.

BASIC stack

= POINTER

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:

BASIC stack
z8

== 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

next available position. Execution continues at
Line 200. The stack now looks like:

BASIC stack
28
118

=~ POIHTER
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Line 200 — The computer adds one to the
variable A. The stack is not affected.

Line 210 — The computer encounters a
RETURN statement. At this point, the compu-
ter increments the stack pointer, like so: \\

BASIC stack :
28
118 o= POIHTER

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:

BASIC stack
28 {=— POIHTER
118

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

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! O

Address all letters to:

BOOT CAMP
P ©. Box 28
Worcester, MA 01603

RENT Jlk BUY

ATARI

+ Commu

EXCITEMENT

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.

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.

i8 GOSUB i8
28 END

Figure 6.

1
INDUS 400/800/810
DISK DRIVES Heavy Duty Dust
$349 Covers - $3.49
NEW & EXCITING SPECIALS
Ultimyagllis (D) e o s $42
Sorcerer (DR ENE0, 1100 $42 |EPY X
Boulder Dash (D) . . . . . $22 | King Arthurs Heir (D) . . . $ 9
Saigon, Final Days (C) . . $22 |Crush, Crumble, Chomp (D)$15
Dunzhin (C/D) . . ... . $27 | Invasion Orion (D) . . . . . $ 6
KaiVil(C/ D) e S pesrt $27 | Datestones of Ryn (D). . . $ 6
Droll (D) P et o $29 |Dragons Eye (D) . ... .. $11
Heracles (C/D). . . . . . . $33 |Star Warrior (D) (C) . .. . $15
MraRobot (D). st e, $29 | Temple of Apshai (D) . . . $16
MMG Data Manager. . . . $45 |Rescue at Rigel (D) (C). . . $10
MMG Mail List . . .. .. $35 | Ricochet (C). . . . ... .. $ 6
MMG Form Letter . . . . $25|~qgy
g S:;‘;'ﬁ‘;g‘;?;; -' :32 Crypts of Plumbous (DC) $3.49
MM v R tory Contro.I 3 S0 Spider Invasions (D) (C) . $3.49
3 Galactic Avenger (D) (C). $3.49

MMG Accounts Payable . $79 Aztec Challenge (D) (C)

B ge . $3.49
MMG Accounts Rec’ble . $79 Many more
Seven Cities of Gold . . . $42

Call toll-free outside Texas: 1—800—433-2938
— Inside Texas call: 817—292-7396

WEDGWOOD RENTAL

Ll 5316 Woodway Drive
VISA
i w Fort Worth, Texas 76133

CIRCLE #148 ON READER SERVICE CARD.
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STARS

in Action!

16K Disk

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
(DLIST) and screen memory (STRLIN). 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 1K boundaries in high memory. (The Atari
cannot easily deal with a display list which crosses a
1K boundary or screen memory which crosses a 4K
boundary.)

Calculations to generate the display list required
that the address of screen 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

tiguring 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 SCROLL(). My initial
attempt to do this involved inserting the address
during the compilation phase. Using this method,
the first instruction in the procedure SCROLL()
would be:

$B@® STRTPL {LDA STRTRL, 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 MAIN()].

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 DLIST and STRLIN. 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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xRk RN FXFECKk=LELLLLE O*0d ANANU-IC~S0r0RS80~0AN ~%GQ &0 %0
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x| DONHEwT A= ARBAD Lwlw i AGRRRGRARRAANRRAR DB (Ll et @ i
: strlin(48«counter) =64
1. Negative FOR loops do not work. Try:
RETURN
FOR EO = - 13 BERARERRARRAEASRARRRARRARARRR AR RRR
: UNTER=5 TO 9 STE’P i PROC dlsini() § initialize display list
in a sample test procedure. It won’t work. BYIE startype,affset,counter
Z \7 s r : bl § do for each scan line
. Iou cannot initialize a variable to a nega- dlist(9)=$70 dlist(1)=970 dlist(2)=$F@
X b ;gR counter=¢ to 191
tive number. dlist(3Ix{counter+1))=8CE 3 graphics 7+
= 2 § now pick star type
TEMP1=[-1] will not work L8 BLsKaRD G TP
§ set color far each line
}{O\Vever strcol (counter)=mancal (startype)
i randomize offset into memor
temp1=[65535] 0ffset=RAND(4B) joffset inta Jine
31T°f« u% add{c:.iofiline inta display list
’ G : s #(counter+i)+l)=(strtp(2¢gtartype)toffsat)&259
Wlll accomphsh the same thmg. i cannot divide numbers>32767 and get Eorrect results
3 ]1] 1 12:3 f h 1 oh dlist(3I#(counter+1)+2)=(strtp(2estartype)+affset) RSH 8
€ example on page Ol the manua &1?0: 5;3:.24?" d“‘ﬂl"r list
’ s C at ¢ - ] um netruction
doesn’t work (at least with Version 3.5 of dliat (560)=dlistsdss”
. . . dlist (581)=dlist RSH 8
Action!). PRINTCE(rec. idnum) prints the sdlstl=dlist jtell antic where display list is
RETagzctl-!ZS jwide screen
wrong answer. For some reason, PRINTCE(rec. s oo ot e AR R
. % . . FROC d1i¢) § display list interrupt routine
idnum*1) gives the right answer. i too 1ittle time t& even think about using ACTION!

. | . ‘ $AE INDEX § LDX INDEX
[ suspect Action! will never be used to write com- $BD SFFFF jLDA STRCOL,X
3 3 ¢ 3 $8D WSYNC 3 STA WSYNC
mercial arcade-style games, because it is just not as SR CoSERe LSTaicalEre
efficient at “‘bit-twiddling” as machine code (try writ- RETE;: rE
ing the procedure Scroll() in Action!)‘ It also does not ;«;BE‘.;::;::""“*.'“’*.”"..,“'.‘....’.....'.’..".'...
d d 5 fix up ml routines
produce code as compact as that produced by a good Lobyoraking in’addresses of various arraya
POKEC (scrall+7 ﬁgrt 1)

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. [

POKEC(scroll+12, strtph)
POKEC (acroll+17,strpos)
FOKEC(scroll+49 strpos)
POKEC(DLI+1 @&index)

strini () up stars

jeset

dlsini () jset up display liat
calor4=9 sset beckground color
SETVBV (7 ,vblank/255,vblank&25%5) 3§
vdslst=dli nmien=192 5 get dli’'s
] naw just let things run
Do
oD

RETURN
®

set up vblank
goaing
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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; 2
year (6 issues)
cassette, $48.00,
disk, $72.00.

®

ANALOG COMPUTING
Issue #16

| OE 10

@

To subscribe on cassette or disk,
send check or money order to:

CASSETTE SUBSCRIPTION

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. If you press

M
s
"
"

" !
B A ——
e e
W w

e

LT

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 if you do, however. So
have fun with this juiced-up version of Bounce. [J

Action! Listing.
HODULE

BOUNCE from ANALOG magazine
Issue #iS

in GTIa Mode i1

BYTE key=764,x,y,conso0le=53279,
attract=77

fmutmn e
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CARD Ctr IF Ph>Z OND PB>»2Z THEH
INT 4,B A=-4
ELSEIF Pa>Z GND PB<{I THEN
PROC wallchex () =
color=2
IF %378 THEN x=78 FI Plotix,y)
IF y2198 THEN y=i98 FI y=-y+B
IF x<{1 THEN x=1 FI color=9
IF y{i THEN y=-1 FX Plotix,yl
RETURN ELSEIF PB>Z AND Pa<{3 THEN
PROC wenu(} color=2
Plotix,yl
PrintE{"BOUNCE from finalog Issus HIS™) X=X+
Printede in GTI& mode 11 color=9
PrintF{"¥ E¥* Use stick to draw walls,XE'™) Plotix,y)
Printf ("* Hold trigger to erase,%E") ELSEIF fater127 THENW
PrintF{"* Hit E5C to clear screen,¥E™ B=-8
PrintE{"#* Hit SPACE to bounce.') ELSE
PrintE{"s control ball speed') fa=-0
Print{"Press any key to continue.'} FI
key=255 kolor=-+{
Mhile key=255 Do 0Od IF kolor>id THEN
Key=255 kolor=1
RETURN FI
attract=a
0o
BROC drawscreen(} RETURN
BYTE curs=752
Graphics {8}
curs-1 PROC drawi)
Menu () BYTE qq
Graphicsi{iil
curs-1 drawscreenil
SetColor(d,8,4) ;SetColorid4,8,8) x=48@
color=15 y=335
Plotis, 8l Do :
brawfo(79,8) IF key=28 THEN
Drawlol{73,191) key=—255
brawlo(8,i31) drawscreen{}
Drawfo(e,a) ELSEIF key-3II THEN
RETURN key=255
bouncse {3
FI
PROC flash{} IF 5tick{8Y¥=15 THEN
colar=9 flash(l
Plotix,yl ELSEIF Sticki{83=7 THEN
FOR ctr=-8 to 388 DO 0D X=x+1
calor=6 ELSEIF Stickif)Y-H6 THEN
Plotix,yl ¥-x+1
FOR ctr=8 to 3168 DO 0D y-y-4i
RETURN ELSEIF S5tick{B8}=-i4 THEN

PROC bounce ()
BYTE fate-53778,L=(61,Pa,P8,G,
kolor=-[1),time=-I32]

color=9
B-1
Plot(x,y)
po

IF key-3I3 THEN key—255 RETURN FI
HHILE Locatel{x+a,y+B) {15 Do

colorzkolor

Plotgx,yl

y==+B

wallchex{)

calor=9

Plot{x,y)

o FOR ctr=8 to S5¥time b0 OD

IF key=7 THEN
key=255
time==-32

FI

Sound{8,L ¥44+20, 18, 8)
Pa-locatelx¥f,yd
PB-locate(x,y+8]}

FOR ctr=8 to 1686 DO OD
Engﬂst()

y=-y
ELSEIF 5tick{8)=5 THEN
X-xt1
y-yti
ELSEXF S5tick{8X=11 THEN
X

X=
ELSEIF 5}1(&(8)-18 THEN

yz-y—1
ELSEIF S5tick{8)Y=13 THEN

yzyt

ELSEIF 5tick{8)=9 THEN
xX=x-1
y-yti

FI

wallichex(}

IF 5trig{a3=-8 THEN
color=8
flashil

Plotix,yl

IF Stick(8) {15 THEN
qq=-5trig(al
sound{8, {(208-x-yl¥qq,§+2¥qq, 4]}
FOR ctr=-8 to 1866 p0 OD
SndRst O

FI
ap
RETURN
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(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
iZero.2

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 (1 or 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 try out different ideas.
As amatter of fact, 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 justan
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/0 ANALOG Computing
P.O. Box 23

Worcester, MA 01603

Next month: more CLUES! []

= CLUES Prototype a
118 REM - by Joel Gluck / April *34
= "jur Game®
138 REM - ANALOG Computing June 'S4
288 GOSUB 198B:REM - Intro/0ptions
218 GOSUB 2000:REM - Initialize
228 GOSUB 3I0AV:REM - Init. Screen
238 GOSUB 40B0:REM — Game
248 GOSUB 56800:REM - End
258 IF PLAYAGATN=1 THEN 229

END
1888 REM - IAGEOEEETENS
1188 GRAPHICS B
1118 ? "Welcome to HEIEE (version a)!v
0 1 gl A Al A minute to learn,':?
LL two minutes to mastep.'"
1128 2 :? "ph ject: Find the FUCECED
Y ':? "as fast as you can.”™
1138 27 :? "pirections: lUse joystick #1
0 move":? “your Seeker {the #) to a
point on the
1148 7 "grid where you think the treas
ure':? "might be and then press the jo
ystick?®
1158 ? “trigger. If you are correct, y
ou win! If not, a will appear.":?
“The HEId will be either an arrow or"
1168 7 "3 pnumber. An arrow points in t
he"i? "general direction of the treasu
re.
1176 ? A number tells your approximat
e":? "distance from the treasure.™
1188 7 :? "Good luck and have fun!®

1198 7 :? "press E% t0 begin...";
1288 IF PEEK({S5327933} THEN 1280
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1219 SETCOLOR 4,12,6:REM - acknowledge
key press by changing border color
12280 RETURN

2808 REM -

21808 DIM HS5({15) ,YS5{ASI:REM — joystick
direction storage

2280 FOR Z=5 TO 1S5:REM - possible
iogstick values : -
216 READ A,B:REM - READ direction
values into dummy variables

2220 HS5{Z¥-A:YS({Z)=-B:REM - store
direction values

2230 MNEXRT Z

2248 REM - direction values:

2258 DATA 1,1,1,-1,1,8,8,8,-1,1,-1,-1,
-1,6,8,8,8,1,9,-1,8.8

2308 REH - ARROMW graphxcs values:

2318 DIM CHS (1) ,ARROM(BI :REM - arrow g

raphic storage

2320 FOR Z=8 TO 8:REM - possible arrow

alu
2338 REnD CHS : ARRDMIZI-ASCICHS (1,133 +1
28:REM - read arrow Cchar. and convert
to numericail code +128 for reverse
2248 MEXT Z
2358 REM - arrow Ccharacters:
2360 DATA p, S, b, A, 2, U, q,3,4
74688 REM — other graphics:
2418 WALL=ASC ("§"3
2428 GRID=ASC({"."}
2438 SEEKER=ASC (&'}
2448 HUMBER=ASC{"0")}+128:REM - base
nuwmber is zero, +128 for reverse
field
2588 RETURM
3088 REM -
2188 GRAPHICS B
3118 SETCOLOR 2,8,8:5ETCOLOR 4,7,4:REM
background and border color
3120 PO E 752,1:REM - nake Cursor
invisible
3288 COLDR MWALL
3219 PLOT O,0:DRAWTOD 39,8 :BRAWTO 39,23
SDPRAWTO 8 ,23:0RAWTD B,8:REM — draw
outside wall
3258 COLOR GRID
3260 FOR H=1 YO0 38:REM — grid breaks
down into I8 Ccolumns
3278 PLOT X,1:DRAMWTO X,22:REM - draw
one column of grid pattern at X
3288 MEXT X
33006 KSK=1i9:YSK=i1:REM - starting
coordinates of the Seeker
3318 COLDR SEEKER:PLOT KSK,YSK:REM -
draw seeker
3320 UNDER=GRID:REH - "underneath" the
Seeker is blank grid space
34806 KTRS-INTI(RWD(Li)#*3IBI+1:REM — Xx—
coordinate of the ireasure
3418 YTRS-INT(RMND C12#22¥+1:REM — y-
coordinate of the treasure
3428 IF XTRS=HSK AND ¥TRS=YSK THEN 349
B:REM - prevent treasure from being
right under Seeker's feet at start!?
3580 RETURN
4688 REM - [0
41886 POKE Z0,9:POKE 19,8:REM - set
timer to zZero
4118 GUESSES=@
4128 FOR U=15 TO @ STEP -8.5:50UND 6,1
88,18, V:MEXT V:REM — starting bell
47288 REM — game shell
4218 S=STICKI{B) :T=S5TRIG{(BY:REM - get
stick and trigger values
4228 IF T=6 AND 5=1i5 THEN GOSUB 4588:G
OTD 4218:REM - take a3 guess (trigger
was hit)
42380 IF 5<>15 THEN GOSUB 4386:G0T0 421
8:REM — move Sesker
4248 GOTO 42i8:REM - nothing happened
43880 REM - wmove Sesker
4%82 POKE ?7.8:REM - prevent ATTRACT
M
42180 HD=KS5(5):YD=Y¥S5({(5)}:REM — direction
based on joystick value
43268 LOCATE XSKH+XD,YSKEYD ,G:REM - find
out what's ahead of the Sesker

4338 IF G-HWALL THEWN RETURMN :REM - can

not move through a wall!

4348 SOUND 8, ,HSKH+YSK,8,4

4350 COLOR UNDER:PLOT HSK,YSK:REM -

erase Seeker

4360 HSK-HSKH+HD:YSK=YSK+YD:REM — move

Seeker

4378 COLOR SEEKER:PLOT HSK,YSK:REM -

draw Seeker

4388 UNDER=G:REM - new "underneath®

value

4398 S0UND 8,8,0,8

4488 RETURN

4588 REM - take a guess

4582 GUESSES=GUESSES+1

4585 IF HSK=-HTRS AMD YSK=YTRS THEN POP
tRETURN :REM - win!?

4518 FOR V=8 TD 8 STEP -8.5:S50UNHD 68.18

4 UISETCOLOR 2,08,V:NEXT U:REM -
special effects

4528 XF UNDER<>GRID THEN 4708:REM -

show the same 0ld clue that's in that

spot

4530 DIST=INT{SQR({KTRS-HSK)AZ+{YTRS5-Y

SKYIAZIHE.5)

4540 IF DIST*9 OR RND{11<8.3 THENW 4688
tREM - if too far, use an arrow clue
4?53 UMDER=DISTH+HUMBER:REM — number

clue

4568 GOTO 4788

4688 HD=SGHNIXTRS-HSK) :YD=SGNIYTRS-Y3K}
tREM — direction toward treasure from
Seeker

4618 F=IW(KD+1IH(YDHLY:REM — Cconmpute
proper arrow number

4628 UHDER ARROWIZY :REM - use that
arro

4788 SOUND B,.28,18,8:COLOR UNDER:PLOT
HS5K,  YSK:SOUND B8,.8,8,8:REM - show Clue
4?18 RETURN

5808 REM - [EGfE

5188 TIME-(PEEK (2O} +Z256%PEEK(193) /68 :R
EM - find jiffies and divide by 68 to
get seconds.

5118 GRAPHICS 8

5520 2 :? "You did it in *;TIME:" seCo
n SII

5125 2 "{and in ";GUESSES;" guesses).
5138 IF TIME<1S THEN ? :FOR F=1i086 1O 1
8 STEP —-18: SDHND 8,.F, 16 4:? "Congratul
ations!":NEXKT SOUND 6,8,8,8

5148 ? :7 "Hnt to play again,"™
51586 ? "anythxng else it stop...";
5160 POKE 764,255:REM - clear keybopard

value

5178 IF PEEK(764) {3255 OR PEEK({S53IZ79)<
& THEN PLAYAGAIN-8:? :POKE 764,255:RET
LURH :REM - they've had enough

5188 IF PEEKI{53273)=6 THEN PLAYAGAIN-1
iRETURN :REM - more!

5288 GOTO 5178

CHECKSUM DATA
(See page 23)

169 DATA 244 ,235,824,338,529,922,868,5
98,273,700,46,202,4%5,918,124,6858

1128 DATA 488 . 447,457,167 ,385,441,461,
135,606,407 ,787,985,98,178,471,6833
2228 baTA 389,546,19,8088,336,288,5088,3
78,5508 ,838,925,160,479,253, 441, 7486
2448 DATA 19,796,550,49,388,142,115,32
2,121,446, 769 547 23, 344 ??8 5469

31406 DnTa 838,822,418,798,56,979,9600,7
33,345,583, 196 ?45 355 683 896 9947
4318 DATA 344,925,529,19?,196,753,352,
875,222,797,679,377,.345,267,67,6937
4538 DATA 798,6708,331,739,441,9362,556,
276,887,671 ,167.54,396,528,833,8281
5148 DATA 3,728,944 ,867,.845,737,4116
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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 of controls, 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 (lo 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 of so 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. []



MAKE TRACKS TO

* YOUR DEALER TODAY!
"\ ATARI 400/800/1200 CARTRIDGE
' 053-0171

If your dealer doesn't have Rally Speedway in
stock. phone 1-800-327-7172 with your order, or
write us at Adventure International, P.O. Box 3435,

SLIP INTO
SOMETHING
TURBO-CHARGED

like the road-scorching

speedster in RALLY SPEEDWAY

’ .— the game that turns your
ATARI into a full-blown, four-

wheeled demon! Take on our
demanding course, or use the
~unique Construct-A-Track option to
design your own. Push yourself to the
~_limit for a better lap time, or get a
friend in on the action for a one-on-one




by Ron Hodge

Smooth scrolling is the most dramatic graphics
capability of the Atari system. If you’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 1/O errors, using standard error numbers.

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. Al 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:

C=%$23 upper case

C=%63 small caps (+$40)

C=%$A3 inverse  (+$80)

C=$E3 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. [

BASIC Listing.

18 REM ¥¥¥ SCREDIT ¥¥M

28 patn 6,1,2,3,.4,5,6,7,8,9,8,98,.98,8,8,

6,8,18,11, 12 13 14 i5

30 DIM DAT$(91) HEM(22) :FOR K=9 TQ 22:

READ HIHEX(HIC=N: HEKT H:LINE=998:RESTOR
E 1888:TRAP 1148:7 “"CHECKING DATA"

48 LIMEZ LINE*IB'? "LIME:";LINE:READ Pa
T5:IF LEN(DATS) {}98 THEN 158

98 DATLINC-PEEK(183I)+PEEN {1843 %256:XF D
ATLINSYLIME THEW 7 “LIME ";LINE;" MISS
ING!":END

68 FOR X=1 TO 83 STEP 2:Di-ASCIDATSIH,
HYX-48:D2-ASCIDATS{H+1 K+123-48:BYTE=H
EXI(DI2%16+HEK (D2}

78 IF Pas55:=2 THtH PUT 81,BYTE:NEXKT H:R
EAD CHKSUMIGOTO

88 TO0TAL= ?OTRL+BYTE IF TOTAL»999 THEN
TOTAL=TOTAL-18848

98 MEXT H:READ CHKSUM:XIF TOTAL-CHKSUM
THEN 48

188 40Y0Q 158

118 IF PEEKI{1953436 THEN 168

120 IF PASS5=2 THEN PUT n1,224:PUT 1,2
SPUT 81 ,225:PUT H1,2:PUT H#1,8:PUT H1,5
4:CLOSE H#1:END

13I8 7 "IHSERY DISK WITH DOS, PRESS RET
URN'; :DIM IMS {13 :INPUT IM5:0PEN H1,3,0
D AUTORUN. SY5

149 PUT 14,255:PUT H1,255:PUT #1,8:PUT
#i, 64:PUT Hi,80:PUT ﬂl 73

158 2 17 "WRITING FILE“:PAS5-21LINEZ99
8:RESTORE 1800:TRAP 1i9:G0TOQ 49

168 7 "BaD DATA: LIME '":LIME:END

1980 DATA 2O2843282F40297940929104320403
40200CA0287D41A58BCIISIBEEDOBEZ228434C
F1447202843203C4A32040434C,627

1816 DATA B046A228498390428303403D4483
9439304583 A9682D4A48IN9089D4B0832856E442
184963304283 424030448309,599

1828 DATA 439D4583A498C9D4A483IA2808204883
2B56E4A47008DC5B82033A8DCEN28DCBH260A238
AFBIIDA283IAISHID4483IA943,933

1938 DATA ID4583438490408343809D4B8320
56E47805108297F85198DBED25868A99880A382
A94080A482028FBCE4A448DB3 , 542

ifg48 DATA 44868228C140A4682CACALIBEF68A2
98304483389D4583A%093D428IAF283D488384
904983 2856E46028F54204987 ,162

1858 DATA A230A881206341A998B8DCA44Q909
NB4420C148201443ADCI944CF28FHDECITLI685
C937800158AFDBDCHI4409C3,737

1868 DATA AB4420C14820F54249208DC3444¢C
EG48A248A383I3D0428IA3086904A083AF5I 904483
AF4IIDA5BIZO56E4NTIOSNZ40, 304

1878 DATH ABZJ2063419810078481A2404CEC
4ZAZ22003C490448309443D4502A9093D428349
282071414CT7419D42683IA49CF,5668

18868 DATA ID4482I43449045839890488343484
043032056 E460ADC 4485880334988 9008628
IE414COZ4368C3I20098AAFD, 112

1898 DATA AB4TIZ8CI404CA441A4716A84428C1
48201443IA49898555 782243090542 18A06BF 28563
41201C43381987CO88FBB34C, 961

1188 DATR S442ADC344C944FB05A8AS4C5442
ASBOCIIIDBIINZ40FOECA2A004207542381883
4C54420387024893D42834308,555

1118 DATA FD4493IAFIS49D450TAFE0ID488TA9
82904903 280AE4204814C34420424028EC42A580
CIILDO04000640082450882875,835

1128 DATA 429810803I4C5442ZA588C931D084A9
870882AIBB2RIS4284819818934C544245808C7
IZDOBANI400844720C1404C02,114

11368 DATA 4IA92FAB4478C1484C0243I020249
Z2B3D7544CAIBFAZBB742099B40880996A442614
4INIBANB44708C1404C8243042,5556

1148 DATA 40A983I3D4Z0TAICIIDAAGIATIA445D
4583280044830 70090ABBI2B56E48481568A249
ID42830380904483436589045,915

1158 DATA BI49889D4883IA43149D4983I2856E4
B48LZBECAZ2608481984809A280C3649886E964
ES4CBE4AZ70E242A4208C98498, 711

1168 DATA DEEIQAEB4CCDAZ20EZ4218693099
6A44CB604880633I0996A44C86868A38C3D4283
ZB56EA68A9188555A9808556,481

11768 DATA AIOCB55460201443A9510044206C1
48AIB6CDAFDADAFBEBAI21AB4420C14068A2081
BEFO8Z26BAZ8NBEF908258A218, 345

1188 DATA 28ECA2G727020FECA2A23028EC42A2
4B4ACECAZSCBNA0B50GI7ANB4428014840824345
INIBSIZIAIBABINIBA4IAZAPE 6582

1198 DATA ZaB8R7DIDID7FLIEIELIFELIESI4IS245
4449542828432920831393834208524F4EZB484F
4447459B1D1D?F3I12D204C4F, 389

12008 DaTha 4144205343524 5454E9B7F322D28
534156452053 435245454E9B7F33I20204C4F41
4420434841522085345549B7F, 63808

1216 DATA 342020443130 204449524543544F
S52599B7F3IGZDZ204558495470544F 2045444954
4F529B7FI62028455849354208,876

12280 DATA S44F28444F539B1D7F5748494348
2B4F5054494FAEZO3IF20207202020202098B1D7F
4E414D45204F 462046434045, 988

L1236 DATA Z20544FZ20DICADBCS2ZOIFIBLIDVFAE
414D45204F462046494C45208544F20CCCFCLCY
2ZHIFIBLDTFACAF 41442843 4F , 45

1248 DATA 4D584C455445449B1D7F53415645
284 34F4D504C45544544987F50524553532603
DACLDZDAZO544F 2043I4F4ES4, 167

1258 DATA 4F4ES55459B7FC502D2CFD2IAZA20
2028207202028 9B7FCSD2DZCFD2INZOAEAF2844
AFSIZ04FAEZDA4495I4B98208,634

1268 DATA 2828202820720202020828202928209
2820202020 20202020207028720202028242820
IBESAIDSA3ICZIAIBOAIIEAIBE , 292

1278 DATH 437C43I5343I72020202026800000080808
880688008038 080000808080660806888808806488
8808800880680 0833803608800, 866

1238 DATA BOODOD0AGO0ABBFBIAE4899F00888
18F7AD04B9Q474899C4028810F7A3548DF482A9
88A0FF 30034880 3FAA5FO8D , 141

1238 DATA B4D4858IAFISABDCABZAIIBEDANDAE
B5FDAI698D01N0EDBZDO8DBIDAAIBLIBDEFB2ZATD
8R8DB88DBAIFFZO7FA7A9TIDB0, 351

1386 DATA 8704438380 1D0OABALIAIRA9FIFF7I
88DOFATENIONBDZFOZA02ZFBY79489900858818
F7a9888D0308207868D31820%,245

1318 DATA JEBDZFHZAY47808082A485808182
98A8IGAZ4A5AI07Z5CEAANICHEDREDA20734840
B545A58IDB18AGFEFBACASL4,78

1328 DOTA Z2381DOBE20B6474C62E4AaD8482F8
B320858474C62E4A514C514FBFCASFEDOFSADE4
0ZD8ZBADT7EB8IL597DB862887,3I581

1330 DATA 464CAT7ASCIGBDOO6GZBBDAG4C4745
CIBEDBOGZOEDABACA7A6CHODDOBEZAIEA7ACAT
A46ADIFDBCIBIDOBGZB18484C,399

1348 DATA 1846096508893 206C482829484C18
A6C 986D 08B 208E4A80048DiFDB4C4746ADFCH2
CIFFFOLIDCIICDONIACHCA928,782
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1356 DATA CF48BO1128BE848B00F285A4562860
46287E4A64C47464CB545AIFFBDFLB24C1046A9
FFBDFLOZAZB4NAS14CH14FAFC, 735

1368 DATA CADBF7ACB545A238A490889D48839D
4383098704203 2856E460A82A2A2A4242983A0
98233F1D284985F 168285748 ,111

1378 DATA ABBAASFI91FAN4FBCB1IFA158013
E6FBEGFZDBYZEGFIASFD18690885FDBDOADAGO
AF88B85F8AINB5FDBDBBDAAS, BI7

1I88 DATA FZIBEILIBSFZBRB6ASFIEIBBESFI
6BA4FBFBL5C6FBASFZDOB2CHFICHEFZASFDIBEY
8885FDBDBADB6ONTILIIBSFELE, 813

1398 DATA 65F285F2ASFI6IOAESFIAICBESFD
80OBDOGOA4AFIFA1IICE6FICEFICEFINTIBOZOTFAT
84FCAIFF287F4760098985F9,714

1488 DATA ASFIL186I1285F3IAI002B7F47A88F
B4FCAIFF207F476004F9CH03FO1ABBLIBESFIES
FIEGFIAIBBZB7FA7ASFC1869,379

1418 DATA 188S5FCAYFF2B7F476BA90085F A5
FIIBEILZBSFININOZB7FA?ND2FBAFCAIFFZO7F
47680D7802C907D0BEZ08N47 , 478

1428 DATA BOLAAIEBB8SFBNYB0B85FEGBCIBEDD
BD2ZBIE4A7BOB8AINBESFONILIABSFEGBA4AFCAZLN
JIF6BB8CADBFAGBA4FACBELYG, 948

1436 DATA BAASFSDOBBEGFADOB2EGFS186038
bBA4FACHE6I004CEF4186BABFS5FAOBC6F41092
C6F5186838608A102BC6F8FA, 34

1448 DATH B6ASFOBDAADAGBAZICFERIA6DANBT
FEB4B6CACACAIBFINIOBBSFEEGF2ZDBRZEGFIATD
8885F08D04D468EGFBNAFECH , 471

1458 DATA B8BARGASFOBDO4ADAG8A2ZICBDE3IE6
DBBIDEB4BEDEBIBECACACNLIOFAAIBOABSFEASF2
DEBZCHFICE6FZAIRBB5FBEDE4 , 184

1468 DATA D460A4IBICDEFAZDBO6AIBABDEFE2
688D6FO260N000B1FA484040404N283 8486829
BF186318C21A9083I18698799, 154

1478 DATA IC74CB604809EBBDBADABDBIDAAS
FFBDLERZ6B4BASF285FANSFIBS5FBASFOFBA8AS
FADBBZCEFBCHFAGOZO574808, 945

1486 DATA DOBLIFAZIIFBD2D74687878785700
6B57806257806457006657886857806A578856C
B7O86ES7B078D7887242080874 , 448
1438 DATA 42287442507442787441888628CH
44680088FFR2600850008340000000802F38889%4
AIS4CDOF402FO0848DF4026807%,138
1588 DATA EQBDF402604823IFAG85DIEZ48F0
668810F8681868683I8680C1C2CI43I7IGCIBFDO
B5201E473868CY8EDBBS20ED,619
1518 DATA 463858CI86D000520BD46386BCI87
DB8B842087463868NAFFE583A2ZIVZBECA2A808D
ipDB3D8BDONIZZBD2FAZBD08,431
1528 DATA D44C0040408082060000080688008
HB00800H008088089000008088000088000808888
080880880 00800880800866880088,375

CHECKSUM DATA
(See page 23)

18 DATA 886,957,808,431,727,198,599,55
X,272,781,611,124,947,676,36,8526

158 DATA 165,498,543,736,739,594,825,6
18,683,552,3595,538,582,378,633,8271
1148 DATA 619,561 ,666,493,768,573,382,
415,551,888,586,69%5,839,484,647,9159
1298 DaTA 812,789,983,768,8487,783,339,
678,46,956,72,145,914,964,983,18719
1448 DATA 982,998,696,217,152,418,681,
6588 ,498,5386

°
(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. O

CTRL
CTRI.
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL

CTRL Z

ESC ESC
ESC
ESC
ESC
ESC
CTRL .
CTRL ;

ESC TaB
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INRVERSE

3
|
d
4
1
/
\
4
|
[ Y
[}
]

€ R P EC - WO T ORI R NI TNTMOND D~
N BPL R L AN Y iR S R R I L

I R L

CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL

CTRL UP-ARROMW
CTRL DOMN-ARROM
CTRL LEFT-ARROM
CTRL RIGHT-ARROM

ESC SHIFT CLEAR
ESC BACK S

FRe.HMIOTTMOOID

INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE
INVERSE CTRL
INVERSE CTRL
ESC DELETE
ESC INSERT
ESC CTRL TAB (CLR)
ESC SHIFT TAB (SET)
INVERSE SPACE
INVERSE _

INVERSE CTRL
INVERSE CTRL ;
INVERSE |

ESC CTRL 2

ESC CTRL BACK S

ESC CTRL INSERT

CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL
CTRL

1HIAF4
I
!
i

NLXEZCE~NUVUDIIDOEZX
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Get Serious, Go Ape With An

APE « FACE"

Parallel Printer Interface For Atari®Computers

Model XLP

Atari 400/800
Atari 600XL/800XL

Model 12XLP
Atari 1200XL

i At the dealer

58995 you trust most.
pe-Face makes it easy to expand your Atari Computer—
¥

[ Vlso you can do more than play games! Choose any
Centronics standard parallel printer to enhance your system,
like Epson, Gemini, or C. ltoh.

pe- Faces are complete with cables and are friendly
\C_Viwith all Atari hardware and software. Easy connection
through the serial peripheral port makes installation a snap.

2N

Only APE tested quality products receive the Stomp of Approval.

STOMP OF
™ 430 Tenth Street APPROVAL
A Product of Suite N 205 ©1984 Digital Devices
DIGITAL DEVICES @) Atlanta, GA 30318 , Corporation
Corporation (404) 872-4430

ATARI IS A REGISTERED TRADEMARK OF ATARI, INC.

CIRCLE #111 ON READER SERVICE CARD.




SCREDIT (C) 1984 RON HODBE
ASSEMBLED ON MACS

«-OPT NO LIST
~OPT 0BJ

DLIST = 50500

PLBAS = 3000 FH BASE

PBg = $3400 PLYR @ BASE
HXTXT = $743C CHR UNDER CRSR
HDIS - $742D

SCREEN = s$&T00 19T SCRN BYTE
SCRSIZ - Si20 SCRN SIZE
CHRBET = 35400 CHR SET LOC
CHRSIZ = 512 CHR SET SIZE

aPT - 880 MENU OPTIO

STAT = 81 1/0 ERR STATUS

XSAv - 82 TEMP X VALUE

MODFLB = $83 MENU/EDIT 8TATUS

SCBIT - SF @ 8CROL BIT CTR

CHR = $F1 DISP CHAR

SCRN = SF2 PTR TO SCRN

SCRNH - $F3

SCRLO - SF4 8CRL BYTE CTR

SCRHI - SFS

PMLO - SF& PTR TOQ PH2

PMHI - »F7

cou = SF8 CURSOR COLUMN

ROW - $F9 ROW

TEMPO - sFA TEMP POINTER

TEMP1L - $FB

VOFF - $FC VRT OFFSET P®

HORPO = SFD HPOSFPZ SHADOW

SCFLG = $FE ROL IF <>0

i POS = RITE SCROL
NEB = LEFT SCROL

TXTCLR - SFF TXT WINDOW COLR

RITPM = 280 RITEMOST P& FOS
LFTFM - 48 LEFT iy
BOTFPM - 191 BOT

TOPPM = 47 TOP

ROWH - ? BOTTOM ROW
coum - 19 RITE COLUMN
WIDTH b 235 CURSDOR WIDTH
HITE - 14 HITE

8TART - & CONSOL VALUES
SELECT - S

OPTION - 3

OR = 8 HOR DISTANCE
RETURN - »aC KEYS
ESC = ®1C

TAB - $2C

DEL = +34

INSERT - 837

LR - $36
COLON - $3A

SPACE = 20
EOQF - s88 END OF FILE
EOL - 9B END OF LINE
BUFLEN - 49
EDEV = 10 DEVICE NuUM"S
8DEV - $20
KDEV - 30
DDEV = $40

]

CH - $P2FC KEY PRESSED
POKMSK = %10

IRAGEN = $D20E

VDSLST = $0200

S1ZEPQ = $Doo8

COLPF2 - $02C6

HSCROL - D404

PMBASE - D407

COLOR® - 2a32C4 COL REG ®
COLOR1 o $@2CS

COLOR4 - »02C8

SDLSTL = 83230 PTR TO DLIST
SDLSTH - #9231

CHBAS - SO2F4 CHAR SET
SDMCTL - $Q22F B8CRN CONTROL
DMACTL - $D400

GRACTL - $D21D BRAPH *
HPOSPO - sDOOY

GFRIOR - $Q26F

STICK® - 80278 J/STICK®

PCOLR® = *92CP 8TA COLOR1
CONSOL - $D@LF LDA #1554
XITVBV = BE4&2 STA COLPF2
189 = 9284 8TAR COLOR4
CHBASE = $D4GY CHAR SET ADR T8
YNC - sD4dA OPNKBD
NMIEN = #D4QE LDX QKDEV OPEN KEYBOARD
ATACHR - $O2FB LDA #QOP
CRSINH - $O2FO CURS ON/OFF 8TA lCCOH X
COLCRS = *55 CURSOR COLUMN LDA # <KC6LDN
ROWCRS = 54 ROW 8TA ICB
TABMAF - $P2AT TAB SET FO8'S Lpa # )KCﬁLON
RAMTOP = 186 8TA ICBAH,X
| LDA #4
- STA ICAX1,X
) CcIo ADDRESSES LDA #0
————————————————————————————— STA ICAX2,X
JSR CIiav
iccomM = $2342 COMMAND ADDR SE1I TURN OFF BRK KEY
ICBAL - $0344 BUFF ADDR LO LDA PDKHSK
ICBAH = $0345 BUFF ADDR HI AND #87F STRIP HI BIT
ICAX1L = *23I3A AUX BYTE 1 8TA POKH
ICAX2 - $334B Aaux STA IRQEN
1av = SEA4SS CENTRAL 1/
ICBLL = $3348 BUF LENGTH LO
ICBLH = SO349 BUF LENB8TH HI
3 C1OV COMMANDS 3
—————————————————————————————— SCRPRT
] LDA #9 CLR 8 TAB POS"S
OPEN = 3 8TA TABMAP
CLOSE - 12 LDA #3490 TAB AT 1O
BETCHR = 7 BET CHARACTER STA TABMAP+1
BETREC - S GET RECORD PRTME8
PUTCHR = 11 PUT CHARACTER J
PUTREC - 9 PUT RECQRD 3 THIS ROUTINE BETS THE MSE6
OPDIR = & OPEN DIRECTORY § ADDR BEFORE JUMPING TO THE
WRITE = 8 AUX COMMAND § PRINT ROUTINE.
REA&D = 4 AUX COMMAND ]
S e e e LDX #15
i B
"= 84089 LDY mMSB,X HI

JSRKR CLSALL CLOSE DEVICES
JSR MODE® OPEN S: & E:
J8R OPNKBD OPEN KEYBOARD

At
JSK CRSROFF
JSR SCRPRT PRINT MENU
J8R BETOPT BET OPTION
J8R DOOPT DO THE OPTION
LDA OPT
CHP #°S EXIT DPTXDN ?
BCC A1l NOT IF <S
BNE A2 1IT°8 &6
JSR CLSALL CLOSE DEVICES
e JHMP INIT @0 TO EDITOR
gsa CLSALL
5 RETURN ONLY IF NO DOS ON DISK

JSR NODOS
JHMP MENU

ANNOUNCE NO DOS
THEN START QOVER

aPEN

ADDR
LDA M8B-1 ;X BET LD ADDR
8TX XSaV SAVE
JSR PRINT
LDX XSAV

BPL B1

PRINT
§ ENTER WITH A=L8B OF MBE6
[ Y=MSBE OF MSa&

(1]
STA ICBAL,X

STA ICBAH, X
LDA #PUTREC
STA ICCOM, X
LDA #40 JuST TO BE SAFE
S8TA ICBLL,X

STA ICBLH, X
JSR CIOV

BETOPT
GETKEY

# <schiLon PRT1
CBA

«8 AUX COMMAND
ICAX1,X SET TO 'WRITE®
*a B8R. MODE

Icaxz,x 5
ciav

:DEVICE
EDEV

$oREN
1CCOM, X

. <Ec6Lou

ic
>Ec6LoN
BAH,

12 AUX COMMAND
:gAXl,X READ & WRITE

1CAX2, X
ciov

L 1] CHANGE COLORS

PO82412 POBITION CRSR
#GETCHR BET THE KEY
#KDEV

1

pacio

#9898 FORCE EOL AS 2ND

BUFF+1 CHAR IN BUFFER
# <BUFF 80 DNLY 1 CHR

# >BUFF 18 PRINTED.
PRINT PRINT BELECT!DN
PRTBLK BKIP A LINE
BUFF 18 KEY 0K 7
ws20 18 IT SPACE 7
BGETQPT

i KEY

<1
PRTQUE YES, ASK KEY ABAIN
#"6+1 KEY' >6 7

PRTQUE

PRTRUE

§ PRINT QUESTION ARBAIN AFTER

§ WRONG KEY IS PRESSED
LDA ®sFD

D * BUZZER CHAR
STA BUFF

LDA # <BUFF

LDY & >BUFF

JSR PRINT

J8R P0OS82412 PLACE CRSR

‘8unsi| adendue] Ajquiassy
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LDA #8220 SPACE
JMP PRTH CLR AND CONTINUE

i
BETDIR

LDX #DDEV  OPEN DIRECTORY
LDA #OPEN

STA 1CCAM, X

LDA #OPDIR

8TA ICBAH,
J8R CIOV

LDA #BETREC BET DIRECTORY
#DDEV

LDY #49
JB8R DOCIO

BPL PRTDIR

8TY BTAT 8AVE STATUS
LDX #DDE

JMP DEVOFF

PRTDIR

3 PRINT DIRECTORY ONE FILE
§ AT A TIME

i

GET1

®SDEV
LDA & <BUFF S FORCE S SPACES
8TA ICBAL,X IN FRONT

LDA # >BU! F-5

STA ICBAH, X

LDA #PUTREC

STA 1CCOM,

*®

JSR DOCIO2

JMP BET1
pocio
§ THIS ROUTINE 18 USED TQ BET
§ THE DISK DIR AND TO PRINT IT
3 ENTER WITH X=DEVICE 0
L]
H

F
8TA ICBAL,X LSB OF ADDR
LDA # >BUFF HI BYTE

?TA ICBAH, X

pociaz
8TA ICBLL X
®2

STA ICBLH, X
ciov

ROUTE THE OPTIONS

0oPT
LDA BUFF BET 18T CHAR
STA OPT SAVE OPTION
CMP #° 4 I8 IT LDAD/SAVE?
BCC ASKNAM YES rt
BNE C1i ELSE 5 IF NOT 4
JSR BETDIR BET DIRECTORY
JHP PRSKEY
c1
RTS RETURN W/OPT=3
As|

KNAaM

§ RTS8 FM HERE RETURNS 70O MAIN
3 ROUTINE

%

CHP #°2 SAVE OPTION ?
BNE D1 NO
LDA # <SFNAM ABK FOR NAME

LDY # >SFNAM OF FILE TO SAVE
JSR PRINT
JMP BETNAN

D1
LDA # <LFNAM
LDY # >LFNAM
JSR PRINT

BET

GET THE FILE NAME

JSR PRTBLK
LDA #9 POSITION CRSR

JSR CRSRON TURN CRSR ON

LDY #15 BET 135 CHAR ONLY
JSR DOCIO
JSR CRSROFF TURN CRSR OFF

E1l
CPY ®EOF EOF ERROR 7

BEQ@ E1 80 IT’'S 0K
= JMP ERROR ankr ERROR MS8
LDA BUFF
CHMP @' D 18 D 1/ST CHAR ?
PE@ EZ
LDY #16% FILENAME ERROR
JMP ERROR
E2
LDA OPT 18 IT CHAR OR
cHMP &3 SCRN FI

LES 2
BNE SCRFIL SCRN FILE IF <>3

#DDEV
J8R DEVOFF
LDY #READ
JSR OPN

BPL BETSET
JMP ERROR

LDA #BETCHR LOAD CHAR SET
#DDEV

BETSET

STA ICBLL, X

LDA # >CHRSIZ

STA ICBLH, X

JSR DOSCRAZ

LDY STAT

JMP ERRTST TEBT FOR ERROR

]

SCRFIL
LDX #DDEV TURN OFF DISK
JSR DEVOFF
LDA OPT BET OPTION
CMP #°1 LgAD SCRN 7

Fi
LDY #READ YES
BNE F2 ALMWAYS

LDY #WRITE
JSR OPN OPEN DISK DRIVE

BPL SCRIO
JMP ERROR

LDA OPT
CHMP #°1

81
LDA #BETCHR
BNE 82 ALWAYS

LDA #PUTCHR

JSR DOSCRN
STY STAT SAVE ERR STATUS

F1
F2

SCRIOQ

61
8z

§ TEST FOR DISK I/0 ERRBE_—_-
i AND CONFIRM GOOD LOAD/SAVE

i
ERRTST
TYA TEST FOR ERROR

H2
JMP ERROR

LDA OPT

CMP #°2 S8AVE OR LOAD ?
BNE H3 LOAD IF ®<>

LDA ®& <SVOK VERIFY SAVE XS oK
LDY & >8VOK

PRINT
JMP PRSKEY
LDA & <LDOK
LDY # >LDOK

J8R PRINT VERIFY LOAD 1S DK
JMP PRSKEY BET NEXT QPTION
ERROR

3 THIS ROUTINE PRINTS THE

§ ERROR CODES ON SCREEN.
LDX #2 CLR ERRR BUFFER
LDA #SPACE OF PREV ERRORS

8TA ERRR+11,X
DEX
BPL I1

H2

H3

I1

JSR BIN2ASC CONVERT ERROR
#3898
STA ERRR,Y FORCE EOL

LDY # >ERRR PRINT ERROR

PRINT
oEN JNMP PRSKEY BET NEXT OPTION
§ THIS ROUTINE OPENS THE DISK
i DRIVE FOR LOAD/SAVE OF SCRNS
j OR CHAR SETS.
§ ENTER WITH Y = AUX (R OR W)

LDX #DDEV
LDA #QPEN

STA 1CCOM, X

LDA # <BUEF FILE NAME
STA 1CBAL,X

8TA ICBAH, X RE
8TA ICAX! X ﬂRlTE AUX DOHM.
STA ICAXZ X
cIiov
8TY 8TAT

DOSCRN
3 THIS ROUTINE LOADS OR SAVES
3 THE SCRN.
3 ENTER WITH ACC = PUTCHR OR
y = BETCHR
LDX #DDEV
STA 1CCOM
LDA # <schEEN BEB OF SCRN
STA ICBAL
LDA # >scﬁEEN
STA 1CBAH
LDA @ <sckatz 9IZE OF SCRN
STA ICBLL
LDA # >scks:z
STA ICBLH, X

J8R CIOV

DOSCRN2
8TAT
JSR DEVOFF

BIN2ASC

7 THIS ROUTINE CONVERTS THE Y

j REBISTER ERROR INTO DECIMAL

§ ASCI AND PUTS IT IN THE

3 I/0 BUFFER.

3 ENTER WITH Y=ERROR #

STY STAT SAVE ERROR

LDY &9 ERRR BUFF INDEX
LDX &0

CNP #1080 LESS THAN 109 7

BCC SAV129

SBC #1909 COUNT THE 1090°S

INX COUNT & OF 109°8
JMP J1

J8R gsVERR CONVERT #

Ji

8AV199

K1
CHF #1906 COUNT THE 18°S
BCC SAVi®
SBC #1¢ 8uB TIL <1@

JMP K1
J8R SAVERR CONVERT 1IT

ADC #8390 CONVERT 1°8
STA ERRR,Y PUT IN BUFFER

SAV1E

SAVERR

TXA BET # TD CONVERT
ADC #8339 CONVERT IT
STA ERRR,Y PUT IN BUFFER

PLA RESTORE ACC
RTS DO TIL DONE

TURN OFF DEVICE
ENTER WITH X=DEVI

DEVOFF

]

' CE _#

LDA #CLOSE CLOSE COMMAND
ccom, x

P0S2412
LDA #24 POS 24,12
8TA COLCRS
“o
STA COLCRS+1
#12

8TA ROWCRS

ONILNdNOD DOTVYNY 0¢ 3ANSSI
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PRSKEY
JSR FRTBLK
LDA # <PRES TELL TO PRESS
LDY # >PRES START KEY
JSR PZINT
*

{55 §
CHMP CONSDL RETURN WHEN IT'§
BNE L1 PRESSED

PRTBLK
LDA # <BLNK PRINT BLANK LINE
LDY # >BLNK
JSR PRINT

CRSROFF
LDX #1 TURN CRSR OFF
STX CRSINH
CRSRON
LDX #9 TURN CRSR ON
STX CRSINH

CLSALL
j CLOSE ALL DEVICES EXC &
LDX #EDEV

JMP DEVOFF
JMP ($9A)
8

Dos

NODOS
7 ANNOUNCE NO DOS ON DISK
LDA # <NONE
LDY # >NONE
JBR PRINT
JMP PRSKEY

EcoLon

BYTE “E:“,EOL
SCOLON

.BYTE "“S:"“, EOL
KCOLON

.BYTE “K:“ EOL
DIRNAM

.BYTE

i MESSABGES

CRIT

.BYTE 12%,29, 29,127, 36,306,30

4 .BYTE “ScReDIT () 1984 rbN ﬁonea" JEOL

0FT1

.BYTE 29,29,127

-BYTE "1~ LbAD SCREEN“,EOL
oFPT2

.BYTE 127,"2- SAVE SCREEN",EOL
0PTS

.BYTE 127,"3- LOAD CHAR SET", EOL
oFT4

.BYTE 127,"4- D1: DIRECTORY" EOL
aFTS

.BYTE 127,"S- EXIT TO EDITOR",EOL
OPTS

.BYTE 127,"&- EXIT TO DOS“, EOL
QUES

.BYTE 29,127

_BYTE “WHICH OPTION 7 «, EOL
SFNAM

.BYTE 29,6127

.BYTE “NAME OF FILE TO SAVE 2", EOL
LFNAM

.BYTE 29,127

.BYTE “NAME OF FILE TO LUAD ?°,EOL
LDOK

.BYTE 29,127

.BYTE “LbAD cOMPLETED",EOL
svak

.BYTE 29,127

.BYTE “SAVE COMPLETED",EOL
PRES

.BYTE 127

.BYTE “PRESS STAR7 TO CONTINUE“,EQL
ERRR

.BYTE 127

_BYTE “ERROR: «,EOL
NONE

.BYTE 127

.BYTE “ERROR: NO DOS ON DISK", K EOL
BLNK

.BYTE *
nse

i ADDRESSES OF MESSABES FOR
§ PRINTING THE MENU

,EOL

.WORD QUES,OPT&,0PTS,0PT4,0PTS,0PT2,0PT1,CRIT

SPACES
-BYTE 32,32,32,32,32

b BYTE 0,0,0
. ,2,0,0,0,0,0,0,0,0
.BYTE 0,0,0,8,0,0,0,0,0,0
.BYTE 0,0,0,0,0,0,0,0,0,0
.BYTE 0,0,0,0,0,0,0,0,0,0

LDY #1535

LDA ZPAB,Y
STA $FO,Y

BPL AA1
LDY #4
LDA HUES,Y

COLOR
BB1

INIT ZERO PRBE

STA COLORD,Y

BB1
LDA # >CHRSET

STA CHBAS
CLRPM

#o
LDY #8FF
STA FB@,Y

cC1

cC1i
STA SCBIT
STA HSCROL
8TA MODFLOG
COLPL

A #85A
8TA PCOLR®
LDA #LFTPM
STA HPOSP@O
STA HORPO

LDA #9
STA HPOSP@+1

PHMPOS

SET HSCROL REG
¢ = IN EDIT MODE

PINK CURSOR

STA HPOSP@+2
STA HPOSPE+3

SETPRI
*1

8TA BPRIOR
*2

STA SIZEP@

LDA #WIDTH

JSR DRWPHM
SETPMB

ALL PLAYRS, THEN
THEN ALL PF’'s

SET P@ DBL WIDTH
DRAW CURSOR

LDA # >PLBAS

8TA PMBASE
ENBL

*3
STA BRACTL

LDY #1461
LDA #0

STA ®73FF,Y
BNE DDi

CLRWND

DD1

BETDISP
#0
STA SDMCTL
LDY #47

LDA SDLIST,Y
STA DLIST,Y

EE1

STA SDMCTL
LDA # <DLI
STA VDSLST
LDA # >DLI
STA VDSLST+1

VBLSET

LDY # <VBLRT
LDX # >VBLRT

JSR OPNKBD
MAIN

ENABLE PM’s
CLR TEXT WINDOW

TURN OFF INT
TURN OFF SCRN

87
CHNG DI18SP/SCRN
il

SINGLE LINE DISP

FPOINT TO_ QUR
DLIST INTERRUPT

N
N
DEFERRED VBL

ENABLE DLI"§
AND VERT BLANKS

OPEN KEYBOARD

(8CFLB)

& on ven e vt e m s o

BLRTN

I8 MOVED.

IS UNDERWAY THE MAIN
ROUTINE SIH#LY LODPS WHILE
SCREEN 18 SCROLLINS.

VBL ROUTINE READS THE J/8
AND SCROLLS THE SCREEN IF J/S

THE SCROLL FLAG
18 BET IF SCROLLINS

MODFLG
FF2
ScFLa
FF1
s14

#1

FF2

SCROL
XITVBV

EXIT IF IN

MENU MODE
SCROLLING ?

NO

SLOW DOWN SCROL
TO EVERY OTHER
FRAME

IS TRIG PRESSED?
YES

READ J/S,ADJ SCFLE
END OF VBL !

CHKTRB

HH1

HH2

HH3

CHEK

Ja1

Jaz

CLIK

CHEKEY

KK1

KK2

KK4
KKS

®14

CRSUP
WAILIT

#13
CHEK
CRSDWN
WAIT

CONSOL
#OPTION
Jdi
CHBPRI
CLIK
#SELECT
Jdaz
SHWCHR

SHWHEX
CLIK

#START
CHEKEY
FLIPCH

#4
CONSOL
WAIT

DA CH
CHMP #%FF

BER@
CcHF

KK4
#ESC
KK2
CcHGMOD
CHPCHR
KK4
TSTARW
KKS
BETCH
CONVERT
PUTCHAR
WAIT

MAIN

JIFFY ELAPSED ?

NO
SCROLLINEB ?
YES§ 80 LOOP BACK

TRIGEER PUSHED ?
NQ, CHEK CONSOL

PUSHED RITE?
EEET?
up=:

DOWN ?

OPTION PRESSED 7?7
CHANGE PRIORITIES

SELECT PRESSED ?
SHOW CHAR

SHOW HEX VALUE
START PRESSED 7
FLIP CHAR SETS
CLIK

WAIT1

BET KEY

ANY PRESSED 7
NO

ESCAPE KEY 7

NO

YEP,BOTO MENU
PRINTABLE CHAR

NOT IF CARRY SET
CRSR CHAR

H
CHB ASCI TO DISP
AND PUT ON SCRN
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8T1a
JMP CLIK
WALT
LDA #8FF CLR THE KEYBOARD
8TA CH
LDX #4 & OF JIFFIES
LLi
LDA €14 BET FRAME COUNT
L2
CHP $14
BER® LL2
DEX WAIT TIL 4 FRAMES
BNE LL1 HAVE ELAPSED
JMP MAIN THEN LOOP TO MAIN

-

THIS ROUTINE ACCEPTS INPUT
FROM THE KEYBOARD
LDX ®KDEV
LDA %0 BUFFER LENBTH=8
STA ICBLL,X 80 CHAR RETURNS
STA ICBLH,X IN ACC
LDA #BETCHR
STA 1CCOM,X
JSK CIoV

CONVERT
§ CONVERT ATASCI TO INTERNAL
§ CODE. E#TER W/ATASCI IN ACC

2

(=}

=
®#DPDD

#99F
ORA ATZ2INT, X
8TA CHR SAVE INT CODE

PUTCHAR
J8R SETHMP
*a

A& CHR
STA (TEMPE),Y
]

§ MOVE CURSDR HITH/HRAP ARDUND
j————

]
CRSRIT

coL
CPY #cCOLM ON RITE COLUMN ?
M1 18 IT = OR > ?

YEP
INC COL NO, UPDATE COL
INC SCRN AND ADDR UNDER
BNE MM3 CURSOR
INC SCRN+1

LDA HORPO MOVE CURSOR
ADC #HOR

8TA HORPD
8TA HPOSPS

MM3

MM1
8TA COL WRAP CURS
LDA #LFTPM PUT IN LEFTHDST
STA HORPO POSITION

LDA SCRN CHANBE SCRN PTR

M2
LDA SCRN+1

®0
8TA BCRN+1
MM2

CRSLFT
LDY COL egsLEFT CoLumMn ?

DEC coOL JUsST DEC IT

LDA SCRN RNb 8CRN POINTER
NN2

DEC SCRN+1

DEC SCRN

LDA HORPO MOVE CURSOR

8BC #HOR
S8TA HORPO
8TA HPOSPP

NN2

NN1

CRSUP

PP1
LDA #ROWM

ROW
LDA SCRN+1
ADC #18
STA BCRN+1
*0

JSR ERPHM

CRSDWN

aQ1

WRAP AROUND CURSOR

ON TOP ROW ?
YES

NO
MOV UFP 2 PABES
ERASE CRSR

WRAP AROUND CURSOR
CHANGE SCRN PTR

ERASE CRSR

ON BOTTOM ROW 7

YEB
NO
MOV DWN 2 PABES

WRAP AROUND CURSOR
CHANBE SCRN PTR

ROWS#2

ERASE CRSR

SCROLLINS

LDA STICK®
*®7

BNE RR1
JSR CHKLF

RR1

*0
8TA 8CBIT
20

*
8TA SCFLS
RR2

ERPHM
DRWPH

BET J/8

PUSHED RITE ?

CAN WE S8CROL LFT 7
NO

PUSHED LEFT ?
CAN WE SCROL RIT ?

§ ENTER WITH ACC = & TO ERASE
i OR ACC = WIDTH TO DRAW CRSR

LDY VOFF
LDX #HITE
881

8TA (PHLD) Y

TT1

TT3

TT2

CHKRT

uu1i

uus

uuz

SCROL

LFTSC

LFTLP
vi

va

v3

RITSC

RITLP
WWi

WW2

WW3

8CRLO TEST FOR EAST MAKXK
#2235 I8 LOBYTE >225 ?
TT1 NO

SCRHI YES} IS HYBYTE=@7?
TT2 NO 3 DON"T SCROL
SCRLO

T3

SCRHI

8CRLO

&

uui o CHEK HI BYTE IF <&

S8CRHI
uuz2 DONT"T SCROL IF @
SCRLO ELSE DEC LO CTR

RITSC RITE SCROL
SCBI; DEC 8CROL BIT

HSCROL

#28 PT TO HIEST LO LMS
DLIST+3, X
DLIST+4,X ELSE INC HIBYT
DLI INS
LMS HI
LMS LO
Vi
0
SCFLB
SCRN UPDATE SCREEN
v3
SCRN+1
%8
SCBIT
HSCROL
SCBIT
SCRIT
«8
RITLP
SCBIT
HSCROL
%28
DLIST+3,X RESET LO BY
We2
DLIST+4,X DEC HIBYTE
DLIST+3, X
DLI
LMS HI
LME LO
WW 1
a3
SCFLB
SCRN
WW3
SCRN+1
SCRN
e
SCBIT
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Attention Programmers!

. ANALOG Computing isinterested 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 h
tion. This is your opportunity to share your knowledge with the growin

owners. ANALOG pays between $30.00

must be typed,
printed form

ead, awaiting publica-
g family of Atari computer

-$360.00 for all articles. All submissions for publication

upperand lower case with double spacing. Program listings should be provided in

Computing, authors ac-
, become the exclusive property
programs will remain the property

,please supply a self-addressed

, and on cassette or disk. By submitting articles to ANALOG

knowledge that such materials, upon acceptance for publication

of ANALOG. If not accepted for publication, the articles and/or

ofthe author. If submissions are to be returned

, stamped envelope.

s full address and telephone

number. Send programs to: Editor, ANALOG Computing, P.O. Box 23, Worcester, MA 01603.

All submissions of any kind must be accompanied by the author’



SpartaDOS and ARCHIVER IT™

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™ Supports all Atari compatible densities - both single and double
sided, 5V4 and 8 inch.

UltraSpeed™ /0 allows read/write 2 to 4 times faster than standard!* Comprehensive utilities
include: a sector copier, RS-232 handler, and DOS file translators.

ARCHIVER 11 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 Il now at leading computer stores or order direct from:

Spartan Software

Div. of ICD, 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.

SpartaDOS, ARCHIVER I, and UltraSpeed are trademarks of ICD, Inc. Atariis a registered trademark of Atari, Inc.
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YOU GO TO BEAT J.R.
AT HIS OWN GAME?

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 J.R.™ walk all over family,
friends, anyone who gets in his way.

Now it's your turn to even the score. The Dallas Quest™ lets 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 JR™ by securingasecret ol 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,™ there’s one thing you're certain to
learn. Whether pursued by the power hungry].R.* orblood
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
[BM PG and PC/JR. Suggested retail $34.95.

Check with your local home computer software
retailer for The Dallas Quest,™ and to learn of
other great programs from Datasoft® send for

a free consumer catalog.

By

(E;
Datasoft® is a registered trademark of Datasoft, Inc.® Lorimar, Dallas, JR., Southfork. Ewing and The Dallas Quest
are trademarks of Lorimar Productions, Inc. Created and written by Louella Lee Caraway and Phyllis Wapner. Game by

James Garon. Licensed by Ziv [ntemational, Inc. © 1984 Lorimar Productions, Ine.

19808 Nordhoff Place, Chatsworth, CA 91311 Phone (818) 701-5161

CIRCLE #153 ON READER SERVICE CARD.
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BACK ISSUES

Caich up on

what you’ve missed!

i 3 A-N'A‘.':'O'G: mo o -

UL —

ISSUE 2

Wasting Arrays
Atari’'s CPU
Download Terminal
Converting BASIC
Disk Files

15

I
i

1 8O0
SPACEAS 1
#INE SCROELING!
(TS G

ISSUE 13

Fine Scrolling Part 1
Roundup

Space Assault
Observational Astronomy
CIO Routines

R R N S TR TR TN
=]\ =W u] o= s
T

ﬂNﬂL‘nECDNFUTLNE

ISSUE 8

GTIA Graphics

Audio in Your Programs
NOREM

Graphic Violence

Color Slot Machine

ISSUE 14

Fine Scrolling Part 2
Disassembler in BASIC
Hexpad

Lumberjack

Retrofire!

Send check or money order to:

ANALOG Back Issues
P.O. Box 615
Holmes, PA 19043

ISSUE 9

Build Your Own 400
Keyboard

Harvey Wallbanger
Forth-Dos

Letter Writer

INSIDE
& THENEW

risis i
AUERNATIVE KEYBOARDHANOLER ||

ISSUE 15

Fine Scrolling Part 3

Knights and Chalices

Music Synthesizer

Bricklayer’s Nightmare

Alternative Keyboard
Handler

All back issues $4.00 each

|
ADVENTUREIN THE S} DIMENSIONT™
BACKUP PROGRAMS REVIEWED
MOVING MISSILES IN'BASIC
_COPYRIGHT BASICS
CiCHECK faw

ISSUE 11
Strings in BASIC
C:CHECK
Disk Cataloging Utility
Adventure in the

Fifth Dimension
Moving Missiles in BASIC

ISSUE 16

Fine Scrolling Part 4

Create-A-Font

Bar Chart Subroutine
Shooting Stars

3-D Object Rotation

MasterCard and Visa orders call:
1-800-345-8112
in PA. 1-800-662-2444




GRAPHICS
EDITOR

An Atam computer doublln as an art studio? You bet!
Introducing S.A.G.E. — the Scott Adams Graphics
Editor.

S.A.G.E. lets you draw and edit highly compressed pic-

; es that use over 50 different colors and shades.
And S.A.G.E. was designed with simplicity in mind —
nearly every command can be executed with a single
key press or a simple push/pull of the joystick.

‘ Prognammlng buffs will love the ease with which
S.A.G.E. pictures can be drawn and then placed into
their own Basic or machine-language programs. And
the hi-res pictures you create will look the same

' your Atari has a GTIA chip or an older CTIA

The S.A.G.E. packaFe includes both the 48K tape and
disk versions. You also receive a clear, comprehensive

instruction manual that ever'y “artist’ in the family
can easily use. :

S5.A.G.E. - only $49.85! Draw your own conclusion —
see your dealer today or call our tol-free number to

~_place your order. Don't forget to ask for aur free
catalog!

SAGE-Scott Adams’ Graphics Editor

Visit y0ur8k)8 88|8P311C58)’7 or .(;Il /LiS _f;r §ur copy!
e dventure.

Requires an Atari computer with 48K. Both TAPE and LR E SO NAL

DISK are in one package BOX 3435 ¢ LONGWOOD, FL 32750
054-0166 . . . . . (305] 862-6917

CIRCLE #150 ON READER SERVICE CARD.




