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ELEPHANT NEVER FORGETS.

A full line of top-quality ﬂo;;f:ies, in virtually every 54" and 8" model, for compatibility with virtually every computer on the market.
Guaranteed to meet or exceed every industry standard, certi;zyea’ 100% etror-free and problem-free, and to maintain its quality for at least 12 million passes
(or over a lifetime of heavy-duty use).
Contact Dennison Computer St;pp/ies, Inc., 55 Providence Highway, Norwood, VIA 02062 or call toll-free 1-800-343-8413. m
n Massachusetts, call collect (617) 769-8150. Telex 951-624.
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Today’s

most Innovative

At Scholastic, we have something
no other educational software
company has: 60 years’ experience
making learning fun for kids.

We began in the schoolrooms of
the 20’s with the first national
news magazine written especially
for young people, The Scholastic.
Since then, our one magazine has
grown into 37, and we’ve become
the largest educational publisher
of books and magazines in the
English-speaking world.

Now we've put everything we've
learned from five generations
of school children into the most
innovative family of educational
software available today. Scholastic
Wizware™

Our experience makes Wizware
different from all other educa-
tional software. It turns learning
subjects like geography, writing
and spelling into exciting adven-
tures for your children. And be-
cause every Wizware game is
interactive, kids become deeply
involved in what they’re learning.

What's more, our experience
has taught us the importance of
teaching things most other educa-
tional software leaves out. Like
teamwork, imagination, critical
thinking and problem solving.
You'll find them all in Wizware.

But by far the most important
result of our experience is that
your children will thoroughly enjoy
learning with Wizware.

began here
years ago.

There are now Wizware programs
for teaching everything from crea-
tive writing to computer program-
ming. Here are a few of the ways
we bring learning into the Com-
puter Age.

Spelldiver™

It’s the most ingenious way ever
devised for teaching spelling and
improving reading skills. Deep
beneath the sea lie giant words
covered by a strange seaweed
called lettermoss. Kids must face
ferocious sharks and pesky flipper-
nippers to remove the lettermoss
and decipher the words.

Agent U.S.A™

Agent U.S.A. turns geography into
an exciting race to save the nation
from the ruthless Fuzzbomb. Along
with learning geography, children
hone their problem-solving and
reasoning abilities.

Story Tree™
Story Tree can bring out the Mark
Twain in every child. Budding

d and

Spelldiver, Agen US.A. nd B

Qnollds

authors create their own mystery
and adventure stories. A remark-
able feature lets them weave alter-
nate choices into every turn of the
plot, and challenges their imagina-
tions to the maximum.

Bannercatch™

Based on the classic game of
Capture-the-Flag, this is the most
sophisticated and fun strategy
game for kids available today. Not
only do players learn how to devise
complex strategies, they also learn
how to work together to solve
difficult problems.

Scholastic Wizware. Our experi-
ence makes all the difference.

Look for Wizware at your local
computer store. Or contact Scho-
lastic Inc., 730 Broadway, New
York, NY 10003, 212-505-3000.

R@ Scholastic
W:;ware

1, Agent U.S.A. and Bannercatch available for

catch desi

developed by Tom Snyder Productions, Inc. Story Tree
designed and developed by George Brackett.
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A‘;ta‘ri 800/1200/XL. Commodore, Apple and IBM versions
available soon. Story Tree available for Apple.



WOULD YOU SHELL OUT
$1000 TO MATCH WITS

SUSPENDED;" The WIT-
NESS* PLANETFEALL

ENCHANTER]" and INFIDEL=

WI I H I “Is @ has become an instant best-

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

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

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

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

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

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

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

Box 855, Garden City, NY 11530.)

INFOCOM

The next dimension.

For your: Apple IT, Atari, Commodore 64, CP/M 8; DEC Rainbow, DEC RT-11,
IBM, MS-DOS 2.0, NEC APC, NEC PC-8000, Osborne, TI Professional,
TI99/4A, TRS-80 Model I, TRS-80 Model I11.

CIRCLE #103 ON READER SERVICE CARD.



ANALOG STAFF

Editors/Publishers
MICHAEL DESCHENES
LEE H. PAPPAS

Managing Editor
JON A. BELL

Technical Editor
BRIAN MORIARTY

Contributing Editors
JOEL GLUCK

BRADEN GRIFFEN, M.D.
TONY MESSINA

Art Director
BOB DESI

Contributing Artists
GARY LIPPINCOTT
LINDA RICE

Technical Division
CHARLES BACHAND
TOM HUDSON

KYLE PEACOCK

Advertising Manager
MICHAEL DESCHENES

Distribution
PATRICK J. KELLEY

Production/Distribution
LORELL PRESS, INC.

Contributors

RAY BERUBE
CLIFF CHAPUT
MARK COMEAU
CARL FIRMAN
SALLY FORTH
NORMAN HILL
MICHAEL LONG
STEVE PANAK
CLINTON PARKER

ANALOG Magazine
Corp. is in no way
affiliated with Atari.
Atari is a trademark of
Atari, Inc.

ABOUT THE COVER

This issue’s stunning cover was the work of Gary Lippin-
cott, a multi-talented artist who resides in Spencer, Massa-
chusetts. When Gary breezed into our offices a few months
ago with his portfolio, out tumbled some of the finest fantasy
artwork we had ever seen. “Aha!” we surmised, “the perfect
person to do the cover for our Adventure issue!” We gave
Gary a quick sketch of what we wanted, and two weeks later
Gary came back with our cover. Rendered in both watercolor
and tempera paint, it stands as a representation of a classic
adventure character — a sorceror and his apprentices —
engaged in an unusual form of high technology alchemy.
Keep your eyes peeled for more of Gary’s artwork on future
covers of ANALOG Computing.

ADVERTISING SALES

JE Publishers Representative

6855 Santa Monica Blvd., Suite 200
Los Angeles, CA 90038

Los Angeles (213) 467-2266
San Francisco (415) 864-3252
Chicago (312) 445-2489
Denver (303) 595-4331

rald F. Sweeney & Associates
\ P.O. Box 662
New York, NY 10113
(212) 242-3540

ANALOG Computing
Home Office

Michael Des Chenes
National Advertising
(617) 892-9230

Address all advertising materials to:
Michael Des Chenes — Advertising Production
ANALOG Computing

565 Main Street, Cherry Valley, MA 01611

ANALOG COMPUTING (ISSN 0744-9917) is published monthly for $28 per year
by ANALOG Magazine Corp., 565 Main Street, Cherry Valley, MA 01611, Tel. (617)
892-3488. Second-class postage paid at Worcester, MA and additional mailing offices.
POSTMASTER: Send address changes to ANALOG COMPUTING, P.O. Box 615,
Holmes, PA 19043. No portion of this magazine may be reproduced in any form
without written permission of the publisher. Program listings should be provided in
printed form. Articles should be furnished as typed copy in upper and lower case with
double spacing. By submitting articles to ANALOG COMPUTING, authors
acknowledge that such materials, upon acceptance for publication, become the exclu-
sive property of ANALOG. If not accepted for publication, the articles and/or
programs will remain the property of the author. If submissions are to be returned,
please supply self-addressed, stamped envelope. U.S.A. Newstand distribution by
Eastern News Distributors, Inc., 111 Eighth Ave., New York, NY 10011.

Contents copyright © 1984 ANALOG Magazine Corp.




PAGE 6

ANALOG COMPUTING

ISSUE 18

by Brian Moriarty

As our superb cover by Gary Lippincott clearly
shows, this month’s issue is devoted to Adventure.
We’ve selected new products from the biggest names
in the adventure business (including Sierra On-Line,
Adventure International, Infocom, Quality Software
and others) and passed them to our reviewing staff
for consideration. Many reviews that we hoped to
include didn’t fit, so look for the spillover in next
month’s issue.

Virtually all commmercial Atari adventures re-
quire at least 32K of memory to play. This slams the
door of adventure smack in the face of several
hundred thousand Atari users who only have 16K,
including all owners of the 600XL system. This
month’s feature game is an attempt to give the 16K
crowd a taste of what they’re missing. Crash Dive!is
a little too tricky to be called a beginner’s game, and
you need a system bigger than 16K to type in the
BASIC version. But the boot-load version fits snugly
in a 600XL; and though modesty prevents me from
telling you how great and exciting it is, I think you’ll
find the effort of borrowing a bigger machine to type
it in well worth it.

We haven’t forgotten the joystick crowd in this
issue, either. Mark Comeau’s Munch’In Climb’In
uses colorful player/missile graphics and sound
effects to send you on a hungry rampage across a
network of girders and ladders. It’s a very challenging
game that proves once again how much you can do
with Atari BASIC with a little ingenuity — and Tom
Hudson’s PMG routines!

Speaking of Tom, don’t miss this month’s BASIC
Training installment. Would-be game designers will
find this discussion of graphics vectoring most
enlightening. Part I of Clint Parker’s Introduction
To Action! features a high-speed plot routine that
makes his kaleidoscope demo really zoom along. Dr.
Griffin looks at a couple of interesting ‘‘simulated
computer” programs in his Griffin’s Lair educa-
tional column, and Sally Forth sheds light on the use
of arrays in her favorite language. You may notice
that Joel Gluck’s Our Game isn’t listed on the con-
tents page. No, he hasn’t suffocated under a pile of
mail! He’s taken a short vacation from the rigors of
Our Game, both the column and sorting through

his correspondence, and will return next issue with
Our Game.

Fans of Tom Hudson’s Boot Camp column get a
special bonus this month. Besides his usual poking
around in the 6502 registers, Tom presents an
extremely powerful little utility for machine-
language debugging. HBUG is just the ticket for
MAC/65 owners who need a fast, painless way to
find out why their “flawless” M/L masterpieces
don’t run. (I personally have little use for HBUG,
since all of my program errors are caused by bugs in
the hardware. Isn’t that right, Tom?)

Looking for another utility to add to your growing
collection? Norman Hill submitted a nice program
that keeps track of magazine articles for you. File’em
is great when you need to reference a certain product
review but can’t remember where you saw it. Use it
in conjunction with Issue 15’s ANALOG Index
and missing articles will become a thing of the past.
You can even use File’em to organize articles from
other magazines — but why bother?

On a serious note.

Last November, I was invited to appear as a guest
speaker at the 2nd anniversary party of the Tulsa
Regional Atari User’s Group. TRACE is a very large
and active organization, with an excellent newsletter
and a devoted, enthusiastic membership.

One of TRACE’s many special interest groups is
devoted to helping the hundreds of handicapped
people in the Tulsa area. While in Tulsa, [ witnessed a
demonstration of the inexpensive hardware and
software they have developed to make it easier for
the handicapped to communicate with the outside
world. Their apparatus consists of a little rubber tube
connected to a switchbox. By gently blowing or sip-
ping on the tube, I was able to “type” words and
messages on a TV screen. It sounds simple, and it is
— but the value of TRACE’s Sip-And-Puff Com-
municator to a severely handicapped person cannot
be overestimated.

We’re delighted to be able to share TRACE’s
invention with the rest of the Atari Community.
Take a few minutes to read Michael Long’s article on
Communications for the Handicapped. It could
make life a lot easier for a handicapped person in
your area, perhaps even someone you know. [J



Precision Software Tools
The Right Tools For The Right Job

OSS, the leader in software tools for home computers,
introduces a new line of application tools that you can use at home
yet are versatile enough for the professional.

The Write Tool™

Get all the power you need in a
word processor. Compare our
features. Compare our value. Buy
The Write Tool at the right price.
Use with cassettes or disks. On
cartndge $49.95.

Precision Software Tools
1173D S. Saratoga/Sunnyvale Rd.
San Jose, CA 95129 .- (408) 446-3099

The Postal Tool™

Manage your list like never
before. Add and change names
easily. Prepare bulk mailings.
Organize your lists. Select and sort
by multiple categories.

The Sort Tool™

Easily sort almost any file.
Produce key files, tag files, or
fully-sorted files. Sort lines, fixed-
length records, or variable-length
records. Try The Sort Tool, fast
and efficient. '

Both The Postal Tool and The
Sort Tool on disk only, $59.95.
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The Print Tool™

Give your current word
processor professional features.
Indexing. Outlines. Footnotes. Table
of contents. 36mm slides. And
much more. Make your documents
appear their best. Use The Print
Tool. On disk only‘ $59.95. .

See your dealer ftrst MC/ ViSA
C.0.D. accepted.

All products available for
computers made by Atari, Inc.

The Write Tool, The Print Tool, The Postal Tool,
The Sort Tool and OSS are trademarks of
Optimized Systems Software. Inc.
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In reference to my program,
BASIC Cassette Recovery, I
would like to note that the instruc-
tion to ‘RUN’ the program after
typing it in and saving it was miss-
ing from the article.

Another problem has arisen,
which [ was notaware of. Although
the program seems to run without
error here on my machine, and
several others (Thanks for call-
ing...), there are machines that
it won’t run properly on. I am,
frankly, at a loss to explain this.
As a result, I plan to write a more
comprehensive program to do the
same thing, which should solve
the problem. In the mean time,
when the program asks you to
press return, press SYSTEM
RESET instead.

The question has arisen about
the possibility of recovering a boot-
able cassette program. I would
like to let your readers know that
it isn’t possible to recover these
programs because there is no way
of knowing what the program did
(from the point of view of a re-
covery program). The problem is
akin to reconstructing a house
from a foundation and no plans.
You can get close, but close doesn’t
count in a machine language
program.

In closing, I'd just like to say,
“Keep up the good work” with an
excellent magazine.

Bob Fine

Tomkins Cove, NY

Action! Update

Thank you for your very nice
review of Action! in Issue 16, but
I would like to clear up a couple of
details. First, just to make sure
your readers aren’t misled; I do
not work for OSS.

11\
A A1A
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Secondly, a few comments about
listing number seven. Although I
feel it is fair to code it the way you
did, I feel your readers are missing
out on some of the power of Ac-
tion! by doing such a straightfor-
ward translation from the BASIC
version. If you declare SCREEN
as a BYTE ARRAY:

BYTE ARRAY SCREEN
and replace the
POKE (SCREEN*t.,255)

with:

SCREEN(J) =255
you will not only get a cleaner
looking program, but one that runs
faster (21 jiffies, 34% faster). Since
Action! supports 16 bit numbers,
you could declare SAVMSC as a
CARDinal and replace:
SCREEN=SAUMSCL+256%5AUMSCH
with:

SCREEN=SAUMSC
Now, this doesn’t have much im-
pact on the timing of this program,
but it would on any program that
does a large number of 16 bit ref-
erences.
Clinton Parker
Action! Computer Services

Software Piracy

I am sitting here re-reading
Greg Walforf’s letter in Issue 13
and Alex Leaven’s reply in Issue
15, on the matter of Piracy. Un-
fortunately, in my opinion, too
much has been left unsaid. . .

Re G.W.’s letter; It must be the
umpteenth time I’ve read this par-
ticular justification of piracy. It’s
become a litany. One wonders
just how much guilt these people
must carry, that they feel conti-
ually constrained to write let-
ters excusing their thievery and to
assuage their burdened con-
sciences.

Me? Unfortunately, like A.L., I
sit on the other side of the fence,
developing software for free.
That’s how it sometimes appears
as [ rip open an envelope bearing a
royalty payment only to find a
check perhaps one-fifth what it
rightfully should be. Forget for
the moment fellows like Budge &
Wetmore, the deservedly well-
paid Superstars who don’t have to
worry about mundane things like
putting food on the table and
buying shoes for an active four
year old child. For the wvast
majority, professional program-
ming is a very tough career,
replete with growing pains, slow
progress, long and brutally hard
hours and the tantalizing dream of
success.

The success does not come
overnight. . .

Dan Gorlin spent the better
part of one year developing a bril-
liant graphical tour-de-force that
also happens to be an eminently
playable game. The effort that
went into this masterpiece defies
tenacity and is a touch more than
genius. D.G. owns Choplifter,
having paid for it with a commen-
surate share of labor and sweat. I,
for one, pay tribute by paying to
play.

But what of the characters of
G.W.’s ilk? Far be it from them to
pay for something more easily ob-
tained. So be it. . .the pirate says
to hell with Broderbund &
Gorlin; they’re making too much
anyway. Broderbund, having
spent a sizeable sum on develop-
ment and promotion with no
guarantees, does not agree! Gorlin,
while being a generous sort, is not
indisposed to being paid for his
labors.

G.W.

also suggests a lower
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program pricepoint would eradi-
cate the impetus to pirate. Well,
how then will Greg justify his
purchase of the Happy Enhance-
ment? Will it become a paper-
weight? The warped logic of so-
what-it’s-only-one-copy is
absolutely blind to the truth. In
reality, when the average pirate
makes a copy for two friends, and
so on and so on, eventually
hundreds of illegal copies may be
in circulation. This is the crux of
the matter. Of course, one copy
makes little difference. In
practice, however, the ‘‘one”
copy is eventually multiplied by
thousands, and the final effect is
patently clear. Witness the fact
that most of Atari’s releases in
early 1983 were available on
illegal Bulletin Boards before Atari
actually published them. I,
myself, had the distinct
displeasure of seeing one of my
own games being demonstrated in
a local store by a neighborhood
pirate before the game was
actually released by Adventure
International! Is there any doubt
that A.L. and I received less than
what we were entitled to?

Please, please, no more letters
justifying piracy. I and no one else
can prevent the onslaught of the
rationalizations that permit piracy
to continue. We are, indeed,
talking about theft, reprehensible
and damaging to the developers of
the software. Most of us are
merely human beings (Budge is
probably an E.T.) fighting to
survive in a rapidly changing
environment, hopefully to
prosper. It ain’t easy. If you need
any further proof of your folly,
just look at the market for Atari
software. It has changed radically.
Far fewer products are being
released as publishers realize that
perhaps anywhere from 3 to 10
illegal copies are being made for
each copy legally sold. Many
stores and distributors are now
cutting back to a large extent on
Atari software, due in part to the
effect piracy has had on sales.

We are at a crossroads. Make

no mistake, the future of the Atari
as a serious development tool may
be at stake. If you feel you must
have the program, pay for it. Any
alternative is non compos mentis.
Alan M. Newman
Brooklyn, NY

Create-A-Font

First, I would like to take this
opportunity to thank you for pub-
lishing the most valuable and in-
formative magazine available to the
serious Atari owner. | have learned
more about programming from
your articles than from all the
books I’ve read combined (and
that’s quite a stack). My special
thanks to Tom Hudson, for well
documented source code listings
that are easily modified and ex-
panded. Keep up the good work!

The Create-A-Font program
which appeared in last issue was
by far the most creatively designed
BASIC utility program I’'ve ever
seen. It is such a pleasure to use
that what was once a chore is now
almost like playing a game. One
thing about the program did dis-
turb me, however. When modify-
ing the alphabetic characters, the
menu portion of the screen would
eventually become unreadable. I
decided to insert a display list in-
terrupt in the program to switch
character sets in the lower part of
the screen. Now, the menu is al-
ways perfectly readable, even if all
the characters are modified. Add
the following lines of code:

45 DIM DLIS(12) :RESTORE 20
88:FOR H=1 TO 1Z2:READ N:DL
ISCKI-CHRS (N} :NEXT X:RESTO
250 CHBASSHRC256 : A=USR (ADR
(CLEARS) ,PM-C256%#C2,C256%C
4) :POKE 785,148:P0KE 718,C
B:POKE 712,148

155 GOSUB 2808

182 POKE 54286,

segg IF PEEK(DL CS)(}I THE
28108 POKE 1791, %

2028 POKE DL-C8,PEEK(DL-CS8
1+128

2830 ADL=ADR(DLIS)
2848 POKE S13,INT{ADL/C256

3

2058 POKE 512,ADL-(PEEK (51
IIRC2562

2060 POKE 54286,192

2878 RETURN

2080 DATA 72,173,255,6,141
,10,212,141,9,212,1064,64

GRAPHICS HARDCOPY

Dumps anything on the screen of your Atari**
Computer to a printer. All graphics and text
modes supported. Great for graphs, pictures,
custom fonts, etc. Includes scaling and grey
scale. Works with EPSON*, NEC*,
OKIDATA*, and GEMINI* connected to the
Atari 850 Interface Module. Includes software
on disk (only) and extensive User Manual. Or-

der Part No. “‘GH’’ $34.95.

SCREEN PRINTER INTERFACE
Same as Graphics Hardcopy but includes a
cable to connect your 36 pin (Centronics)
style) parallel printer to controller ports 1 and
2, thus eliminating the need for the 850 Inter-
face Module. Compatible with BASIC,
Editor/Assembler, PILOT and Atari Writer. In-
cludes software on disk (only), printer cable,
and extensive User Manual. Order Part No.
“APG"’ $79.95

(209) 667-2888 NASTERCARD
MACROTRONICS, inc.® ™"

1125 N. GOLDEN STATE BLVD.
TURLOCK, CA. 95380
**Atari is a registered trademark of Atari Computer Inc.
* NEC, Epson, Okidata and Gemini are registered trademarks
of NEC Information Systems, Epson America Inc., Okidata
Corp., and Star Micronics respectively.
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NONVIOLENT FAMILY FUN AT AFFORDABLE PRICES!
Dawn of Civilization

A million years ago mankind was faced with two
great challenges - adequate food supply and defense
against the threat of invasion from unknown forces.
DAWN OF CIVILIZATION gives you a chance to help
a tribe of early people feed itself, fend off invaders,
and reproduce to insure continuation throughout
generations. Written in 100% machine language
for one to four human or computer players, this
game is easy to learn, but difficult to master! Your
skillful play can insure the continuation of mankind
- can you meet the chalenge?
ALL ATARI® - 16K disk or tape $10.95

After Pearl
Can you duplicate the amazing effort put forth by
the American forces after Pearl Harbor? AFTER
PEARL is an exciting strategic simulation of the war
in the Pacific. The game comes with a 40 turn cam-
paign covering the entire period from Pearl Harbor
to the capture of Iwo Jima. The country’s forces
are at your command, and 113 aircraft carriers,
battleships, and cruisers are included in the action.
AFTER PEARL will challenge you, either in its
solitaire version or against a human opponent.
100% machine language programming keeps the
action in AFTER PEARL as fast as real life!
ALL ATARI® - 48K disk or tape $19.95

SUPERware
ORDER 2028 Kingshouse Rd. Dealer
NOW! Silver Spring, MD 20904  Inquires
(301) 236-4459 Invited

MC, VISA, AMX, Check, M.0. Accepted
Include $2.00 shipping, MD residents add 5% tax.
Write SUPERware for your FREE copy of BASIC
MAGIC | - programming tricks for the ATARI.

CIRCLE #106 ON READER SERVICE CARD.
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You should now be able to alter
any character with Create-A-Font
without disturbing the menu. Dur-
ing disc or cassette SAVing or
LOADing of character sets, the
DLI will be momentarily disabled,
but this will clear after the SAVE/
LOAD is completed.

Randolph Constan

East Islip, NY

I’ve been an Atari 800 owner
for about 18 months and your
magazine has become a standard
tool in helping me get the most
from my system. My applications
for the Atari at this time are
graphics and word processing with
other business uses planned in the
future.

[ would like to use my system in
the design and execution of pro-
grammed slide presentations using
multiple projectors and dissolve
units. ’ve been looking into the
equipment of some manufacturers
and have seen several that offer

COST EFFECTIVE SOFTWARE
BY

“The Best Little Software House In Texas™

HOMEBASE by sorr SecTae is a
versatile database program for the home, small busi-
ness or lab. Ina *USER FRIENDLY' MENU driven format
HOMEBASE utilizes TWENTY COMMANDS: CREATE,
ADD, LIST, CLIST, CHANGE, CONCATENATE,
SEARCH, SUM, SORT, DELETE, LABELS, LOAD,
PRINT, SAVE, DIRECTORY, HELP, DRIVE, AUDIO,
LOWER CASE, END. An optional SECURITY CODE
prevents unathorized data file retrieval and manipula-
tion. Optional AUDIO FEEDBACK signals the end of a
command response. 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 data files for these tasks are included. Why buy
several programs? Purchase the ONE program that will
handle all of your dalabase needs. HOMEBASE by
SOFT SECTRE will SAVE you TIME and MONEY!
SELECTRE by SOFT SECTRE is included in the disk
based package at no additional charge (a $29.95
value!). 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 for FREE catalog! VISA/MasterCard WELCOMED
CIRCLE #108 ON READER SERVICE CARD.

software and cards for the Apple
computers, but nothing seems to
be available for the Atari. It would
seem possible to interface with the
joystick ports and use the sound
capabilities for the computer to
generate the audio “‘cues’ on tape
to control the projectors, and
store the information on disk for
future presentations.

Perhaps you or your readers can
provide some ideas and sugges-
tions for this concept as I’'m sure
this would be an interesting appli-
cation for the Atari computer, and
a challenge for the serious pro-
grammer.

Very truly yours,
David LaComb
Utica, N.Y.

Lock Ups

I’ve had my Atari 800 computer
for about 10 months. I bought my
first issue of ANALOG (July/
August 1983) and typed in Cat
and Mouse. After I saved it on
cassette, I ran the program and to
my dismay my computer locked
up. Awhile later, a friend was over
and was typing in a game from a
book. He ran the program after
every line to see how it was coming
along. When he reached the line
with the USR command he typed
it in and ran it (the program). The
computer locked up. After seeing
this we proceded to take out the
line with the USR command in
Cat and Mouse. The game ran
fine except for the lack of a dis-
played score. I have had a few other
lock ups but not all of the USR
commands were followed by an
ADR command, such as Fast Re-
peat in your February 1984 issue.
Stuntman from your Compen-
dium also locked up but ran fine
without the USR command. I'm
not sure what to do. I hardly ever
take my basic cartridge out of my
computer. Could I have something
wrong with my basic cartridge
because of leaving it in? Or is my
ROM messed up somehow? I real-
ly enjoy your magazine and look

forward to it every month. I've
written to find out what is wrong
and to see if my computer needs
possible repairs.

Kirk Lampert

Seville, Ohio

Both ‘‘Stuntman” and *‘Cat and
Mouse” work as listed. These pro-
grams contain USR functions with
control characters.If any of these
characters are mistyped, a lockup will
almost certainly occur. Use the
C:CHECK or D:CHECK Program,
included in the Compendium, to
check your typing.

—TH

In response to Chris Johnson’s
letter in issue #16, 1 would just like
to say that Starbowl Football is
one of the best computer games I
have played. There are ways to
beat the pro team consistently.
One, go after the interception, the
only way you can score is to have
the ball. Secondly, find a play that
is reliable for 10 or more yards.
Hint: try programming the top
receiver for a slant-in to catch the
ball, a middle rush, and a screen
on the bottom receiver. If the line-
backer is on a blitz, a caught pass
will result in 6 points.

Gamestar’s Baseball is equally
as exciting and I hope to purchase
it soon.

Thank you,

P. Curtis

Frankfort, MI

Send letters to:

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




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.

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.

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

ANALOG Guide

Atari Computer Publications

by Lee Pappas

ANALOG continues its Guide To Atari Computer Publications in the effort to keep our readers up
to date on new books of interest. This issue lists books released since the previous guide printed in
issue 12 (July/August 83). And don’t forget the ANALOG Compendium ($14.95), containing

over 50 programs covering graphics, disk and programming utilities, and the finest magazine games

ever.

HARDY, JACK B. ADVENTURES WITH THE ATARI.
356pp. RESTONS84, 14.95

Ever wish you could write your own adventure game? Well
this book not only shows you how, but includes several
listings for games (some using graphics) such as Escape, The
Hunter, Time Crime, and The Creator. Some listings are in
Atari BASIC, while others are written in PILOT and Micro-
soft BASIC to show how some languages are better than
others for certain applications. Additional information
covers flowcharting, mapping, and game design.

FERNANDEZ, JUDI N., DONNA TABLER, and RUTH
ASHLEY. 6502 ASSEMBLY LANGUAGE PROGRAM-
MING. 277pp. WILEYS83, 12.95

Examples and diagrams assist in understanding the complex
structure of machine language. Frequent questions give this
book a textbook resemblance with answers provided at the
end of each chapter.

LEVENTHAL, LANCE A., ASSEMBLY LANGUAGE
PROGRAMMING, 640pp. OSBORNE, 18.95

One of the finest instructional guides to learning the 6502
language of the Atari computers. An easy to understand guide
into the complex and challenging world of assembly coding.

EVANS, CARL M. ATARI BASIC FASTER AND BET-
TER. 300pp. 1JG83, 19.95

A hefty book dedicated to Atari BASIC, 16 chapters cover
extensive use of string manipulation, USR (machine language
subroutines) calls, sound usage, screen handling and data

structure. How to set up your own AUTORUN.SYS files,
disk catalogs, and scrolling fields are also covered. Program
listing, sound effect demos, and a multitude of charts and .

tables will get you on your way to advanced programming in
BASIC.

SEYER, PHILIP C., ATARI PLAYER-MISSILE GRAPH-
ICS IN BASIC. 173pp. RESTONS3, 14.95

Philip Seyer has done an admirable job documenting, in an
easy to understand format, how to go about plotting and
moving the Atari’s player-missile graphics. Tables and pro-
gram listings illustrate how to accomplish these, along with
additional information that will help the average user get more
out of their computer.

PHILIPS, GARY, and JERRY WHITE, THE ATARI USER’S
ENCYCLOPEDIA, 267pp. BOOK CO84, 19.95

If you’re a regular reader of ANALOG, then this book
should appeal to you. An amazing compilation takes us into
the world of Atari-computerland, very complete and up to
date. This book makes enjoyable reading, along with being
highly informative. Written with the aid of Jerry White, one
of the most knowledgeable Atari-ites around.

LAMOITIER, JEAN-PIERRE, BASIC EXERCISES FOR
THE ATARI, 251 pp. SYBEX83, 12.95

Contains many program listings in BASIC including chapters
on games, financial computations and flowcharts. Mathema-
tical programs cover geometry, integers, and statistics.

(submitted by Larry A. Campbell of St. Louis, Mo.)




THE BEST ATARI SOFTWARE. Spiralbound, 192pp.
By the Editors of Consumer Guide, 83. .

Written by several people involved in the Atari computing
world, this book covers what the authors feel is some of the
better pieces of Atari-computer compatible software. The
catagories include word processing, home, business, educa-
tion, modem (networking) programs, utility/programing
aids, and entertainment. Entertainment is broken down into
strategy and arcade games. Again, this is one of those books
that must be taken with a grain of salt, as opinions always
vary greatly.

CANE, MIKE, THE COMPUTER PHONE BOOK.
451pp. NEW AMERICANS3, 9.95

Besides many pages devoted to the explanation of what online
systems are and how to use them, over one hundred pages list
phone numbers, locations, system baud rates, and back-
ground information on the systems. Though not written
specifically for the Atari systems, this book may be a help to
those who are actively involved in telecommunications.

ORWIG, GARY W., and WILLIAM S. HODGES, THE
COMPUTER TUTOR: ATARI HOME COMPUTER
EDITION. LITTLE BROWNS3, 15.50
Applicable to the entire Atari computer series, this book
contains listings of an educational nature.

HOGAN, THOM, DISCOVER FORTH. 146pp.
OSBORNES3, 16.95

For the beginner or experienced programmer, this book acts
as both a learning guide and reference tool into the learning
and programming of FORTH.

HELLER, DAVID L., JOHN JOHNSON, and ROBERT
KURCINA, DR. C. WACKO’S MIRACLE GUIDE TO
DESIGNING AND PROGRAMMING YOUR OWN
ATARI COMPUTER ARCADE GAMES. 235pp.
ADDISON-WESLEY83, 24.95

This book has a fresh look as though it were written in an
insane asylum. The book reeks with twisted graphics and
humor, and certainly gets its intended point across: teaching
you how to program your own arcade-style games. Chapters
cover animation, player-missile graphics, zounds (sounds),
character graphics and movement. The $24.95 price tag
includes an Atari-compatible disk containing many of the
useful demos in the book (listings are also provided in the
text).

HELLER, DAVID and DOROTHY, FREE SOFTWARE
FOR YOUR ATARI. 208pp. ENRICH/OHAUS83, 8.95

As the title suggests, this book shows where and how to get
software through educational sources, magazines, users groups,
and BBSs (Bulletin Board Systems). The chapter on BBSs, for
instance, explains how they work, lists many sources to call,
and how to set up your own system. Also included is a dis-
cussion with a couple of Atari executives. This guide to free
software will set you back $8.95 though.

BANSE, TIMOTHY P., HOME APPLICATIONS AND
GAMES FOR THE ATARI. 134pp. LITTLE BROWNS3,
14.50

A collection of somewhat brief programs, all compatible
with the 400/800 and entire XL series. These 24 programs

consist of games, utilities and practical programs such as
Jet Jockey, Heat Loss Survey, Ghost Town Vampire Girls,
and Calorie Counter. Documentation accompanies each pro-
gram, along with a string and variable table to assist you in
modifying any of the listings. A cassette is available from the
author for an additional $9.95.

DITLEA, STEVE, HOME COMPUTER SOFTWARE
GUIDE. 196pp. OSBORNES84, 11.95

Covers all the popular computers along with the Atari. Eight
chapters “‘review”” and discuss software catagories such as
entertainment, education, communications, finance, word
processing and investment. Occasional screen display exam-
ples and charts assist in software selection, though the book is
not all inclusive for the Atari computers.

SWANSON, PAUL S., INTRODUCTION TO GRAPH-
ICS ON YOUR ATARI COMPUTER. 250pp.
OSBORNES3, 16.95

Covering the entire Atari computer line, this book shows
you how to create simple to complex graphics on the Atari.
Chapters cover redefined character sets, animation, plotting,
drawing, mapping modes, multiple screens, machine lan-
guage, music and sound.

MAYER, NANCY KOZAK, Ed.D., RAINY DAY ACTIV-
ITIES FOR THE ATARI. 156pp. RESTON84, 12.95
Written for 3-9 year olds, this plastic-spiralbound contains
Atari BASIC written games for youngsters including those on
numbers, words, names, and music. In addition, this book is
laid out in a workbook format designed to be used along with
the programs listed within.

WILLIS, JERRY, MERL MILLER and NANCY MORRICE.
THINGS TO DO WITH YOUR ATARI COMPUTER.
230pp. NEW AMERICANS3, 3.95

Chapters cover Arts and Crafts, Fun and Games, Business
and Professional Uses, Telecommunications and other topics.
Many photos show screen displays and hardware, including a
section on popular games from many different companies. A
nice resource for those just purchasing an Atari home
computer.

THE USER’S GUIDE TO ATARI (400/800/1200XL
COMPUTERS, SOFTWARE & PERIPHERALS).
240pp. By the Editors of Consumer Guide, POCKET83,
3.95

For those who know little to nothing about their Atari com-
puters, this paperback defines things like the OPTION,
SELECT, START and BREAK keys, how to do simple math
without programming, and what the cursor is. It also explains
computer setup, disk and cassette storage, and a rather out-
dated section on Atari and compatible peripherals.

WEBER, JEFFREY R. and STEPHEN ]. SZCZECINSKI,
USER’S HANDBOOK TO THE ATARI 400/800
COMPUTERS. Many examples, 319pp. WEBERS83, 13.95
A concise guide to all of the Atari computers, this book
includes many chdrts and examples covering: Atari BASIC,
graphics, DOS, and sound. The book also has chapters on
the 810 disk drive, 850 interface module, and the older
Atari printers.




HAPPY 810 ENHANCEMENT S e
The only change needed to run all WARP DRIVE software e\ -

®

e Plug in P.C. board requires no permanent modifications : G 5 e

@ Proven reliable in thousands of installations, reduces disk drive wear = g k)
e Comes completely assembled and tested, just plug in and use NP g S O 2 o
e Full one year parts and labor guarantee, compatible with existing software : //
e High quality printed circuit board with gold connectors C—

NO ONE ELSE HAS THIS PERFORMANCE W
Unenhanced whole disk (ATARI rev B format) read time: 112 seconds z
Unenhanced whole disk (ATARI rev C fast format) read time: 89 seconds

ENHANCED 810 whole disk (any format) read time with standard software: 68 seconds °
ENHANCED 810 whole disk (any format) read time with WARP DRIVE software: 43 seconds

Standard software whole disk write and verify time: 238 seconds

WARP DRIVE software whole disk write and verify time: 62 seconds o

NEW HAPPY WARP DRIVE SOFTWARE

WARP SPEED HAPPY BACKUP PROGRAM

e Completely automatic: nothing to figure out, insert disks and press return
e Only program on the market guaranteed to backup any disk

@ Can write to a blank disk: format write and verify in one operation 245
e Automatic program tracing: copies only the tracks that are used

e Efficient memory utilization: reduces the number of disk insertions

e Requires only one ENHANCED disk drive, backups will work on a standard drive

WARP SPEED MULTI DRIVE HAPPY BACKUP PROGRAM

® Same features as above plus support of multiple ENHANCED drives
@ Can be used with up to 4 ENHANCED drives

e Source and all destination drives read and write in parallel

® Format write and verify 3 complete disks in less than 3 minutes

WARP SPEED HAPPY COMPACTOR PROGRAM

@ Reduces the number of disks required to backup your library
@ Combines up to 8 self booting disks into 1 disk with a menu
® Compacted disks run only on an ENHANCED drive

@ Pays for itself by saving on disks

@ Single or dual ENHANCED drive operation

HAPPY WARP DRIVE DOS

® |Improves ATARI DOS 2.0S to use warp speed reading and write with verify
@ Use all features of BASIC, PILOT, FMS, and DUP at top warp speed

e Warp speed /O software module available separate from DOS

HAPPY WARP DRIVE SECTOR COPY PROGRAM
e Standard format whole disk read, write and verify in 105 seconds
® Use with sngle or dual drives, mix ENHANCED and NON-ENHANCED drives

HAPPY CUSTOMIZER PROGRAM (sold separately $99.95)

@ Creates custom format disks of any specification

® Any type bad sector, duplicate sector numbers, or interleave

@ Easy to use but requires an advanced level user to interpret the results

REVIEWED IN POPULAR MAGAZINES

AN.AL.O.G. COMPUTING—July/August 1983 “..The installation instructions for the Happy 810 Enhancement are among the best | have ever seen. ..The Happy
810 Enhancement is one of the most powerful hardware modifications available to ATARI computer owners.”

ANTIC—July 1983 “The difference between a normal ATARI 810 disk drive and one equipped with Happy is like the contrast between mass transit and the
automobile. A car costs you more initially, but improves the quality of your life. Similarly, if you use your disk drive a lot, installing Happy will markedly enhance your
programming life.”

SPECIAL SUGGESTED RETAIL PRICE BEFORE FEBRUARY 28, 1984: Get the HAPPY 810 ENHANCEMENT with the single and multi drive HAPPY BACKUP
PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS, plus the HAPPY SECTOR COPY, all with WARP DRIVE speed, including our
diagnostic for $249.95. Existing registered ENHANCEMENT owners may upgrade to WARP DRIVE speed for $15.00 with no hardware changes.!

Price includes shipping by air mailto U.S.A.and Canada. Foreign orders add $10.00 and send aninternational money order payable through a U.S.A. bank. California
orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from stock. Personal checks require 2-3 weeks to clear. Cash COD
available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other ATARI compatible drives coming soon, call for
information. Please specify -H model for all drives purchased new after February 1982, call for help in ENHANCEMENT model selection. Dealers now throughout
the world, call for the number of the dealer closest to you. ATARI 810 is a registered trademark of Atari, Inc.

HAPPY COMPUTERS, INC. @ P. 0. Box 1268 ® Morgan Hill, California 95037 @ (408) 779-3830
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Communications
for the

Handicapped

16K Cassette or 24K Disk

by Michael Long

Imagine yourself flat on your back, unable to
move a muscle. Imagine yourself fully aware of all
that happens around you, but unable to respond or
communicate in any way. Sounds like the opening of
a Twilight Zone episode, doesn’t it? Yet people find
themselves in this condition every day as a result of
an automobile accident or other injury. This article
will show you how you can help to end this isolation
in your own community, with the help of your Atari.

The Puff-and-Sip Communication Program
in Listing 1 will allow anyone who can operate two
switches to create text on a television screen using an
Atari computer. The switches can be actuated by any
means you choose, but for demonstration purposes
we will use a joystick plugged into port one. Later I
will describe a simple input device that the handi-
capped can use, but first let’s get the program up and
running.

Type in Listing 1, save it and RUN it. You will see
a title screen for a few seconds while the computer
gets everything set up. Then you will see a screen that
allows you to vary the speed of the program. Pull
back on the joystick and you will see a square cursor
moving across the numbers at the bottom of the
screen. Speed 1 is very slow. Each succeeding
number doubles the speed. I have been able to
operate with a joystick at speed 4, but speed 3 seems
the best compromise with other devices. When the
cursor is on 3, push forward on the stick.

You should now see a black screen with a cursor in
the upper left corner and a menu across the bottom
that looks like this:

S TAOSWIHCBFPMR P
There is another cursor around the ““S”’ on the left.
The green ““S” stands for space. If you push on the
stick a space will be added to the message and the
message cursor will move one space to the right. Try
1t.

If you pull on the stick the menu cursor will move
to the right across the list of orange letters. If you
move the cursor off the right edge of the screen it will
wrap to the left edge and the menu will “flip” to
show the rest of the alphabet. Choose one of the
orange letters and push on the stick. The letter you
have chosen will be added to the message and the
message cursor will move one space to the right,
ready for another character.

Now that you know how to put characters on the
screen, let’s look at the rest of the menus. Pull on the
stick until the cursor is on the green “P” on the far
right and push. The menu “flips’’ to a punctuation
menu that looks like this:

S W EBIGEN
The green “S” is for “‘space,’” and the punctuation
marks work just like the letters. The green “F,” “B,”
and “C” are commands. Put the cursor on the “F”
and the message cursor moves forward one space
each time you push the stick. Put the cursor on the
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“B” and the cursor moves backward one space for
each push. The “C” clears the screen, but only after
giving you a chance to back out if you selected it by
mistake.

Again, if you move the cursor off the right edge it
will wrap to the left and the rest of the punctuation
menu will appear. Put the cursor on the “N”’ on the
right and the number menu appears.

The number menu also includes several
puncuation marks that might be useful with
numbers; it looks like this:

S 0123456789%$%. L
Put the cursor on the “L”’ and push, and you are back
to the letter menu.

Menu selection.

You may have noticed that you don’t always get
the same menu after you enter a character. Here’s
how the menu selection works and why.

The letter menus are held in one long string
(DIG$) and selected according to the last character
entered. You may have noticed that you can con-
struct a message fairly quickly if the letters you want
are near the start of the menu, but if they are near
the end it can take quite a while. There are tables
available in cryptography books that rank the alpha-
bet in order of probability as the initial letter of
a word, or following any particular letter. This is
how the letter menus are arranged. There is a 90%
probability that the required letter will be on the first
page of the menu and a 50% probability that it will
be in the first five characters.

There are other peculiarities in the way that the
menus change. These are based on common sense
rather than probability:

(1) After any character is selected, the cursor will
always return to the “space.” This is based on the
assumption that there will be more spaces in a
message than any other single character.

(2) After any punctuation mark is selected, the
menu returns to the initial letter menu. Puncuation
marks seldom follow each other. They are usually
followed by a space.

(3) When a cursor control command (“F” or
“B”’) is selected, the cursor remains on the same
character. This makes it easier to move through the
message to make corrections.

(4) When a number is selected, the letter menu
does not automatically appear. Numbers are often
used in groups (e.g.; $125.62).

Puff-and-sip.

Now that you know how the program works, how
could a person who cannot move his hands operate
it? He (or she) certainly can’t use a joystick. One
answer is a “puff-and-sip’’ switch. Here’s how it
works and how to make one. You will need the fol-
lowing parts:

1. Two air-actuated microswitches, one
pressure-actuated and one vacuum-actuated.

These should be normally open.
2. One DE-98 joystick connector.
3. Twelve feet of 22-gauge wire.
4. Four feet of surgical tubing.
5. One Y-type connector for the tubing.
6. One small box to hold the switches.
The air-actuated microswitches can be a little hard
to find. If you can’t find them locally, contact:

Dumont Instrumentation, Inc.
75 Mall Drive

Commack, NY 11725

(516) 864-8500

Connect one side of the vacuum-activated switch
to pin 1 of the DE-9 connector, and one side of the
pressure activated switch to pin 2. Connect the other
side of both switches to pin 8 (GND). Connect the
air inputs of both switches to the “‘arms’’ of the Y-
connector with tubing. Finally, connect a few feet of
tubing to the base of the Y and box the whole thing
up.

DE-9S

pin 1 pin 8 pin 2

Wiring
S1 is vacuum operated.

Si 82 S2 is pressure operated.

L et el
N\

Pneumatics

Check the connections to make sure they are
correct and plug the box into controller port 1. If
you blow into the tube, the effect is the same as
pulling back on the stick. If you inhale on the tube,
you push on the stick.

The Puff-and-Sip Communication Program,
as listed here, will allow a quadraplegic patient with
minimal computer skills to talk to a friend or thera-
pist. Itis certainly not the only use for this idea. With
a little more work, the program could drive a printer,
or be the basis for a word processor. It could be used
as an input subroutine for a modem program, or
even for an operating system that would allow the
full power of the computer to be used without any
keyboard input. It is offered here as an example of
what you can do with average programming skills to
improve the quality of life for the handicapped
people in your community.
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I would be interested in hearing from anyone with
interest in this area. I can be contacted at (918) 834-
0503, or on SIG*ATARI, CIS # 72435,35.

Partial variable list.

CURS — The horizontal position of the
message Cursor.

CURSLOC — The horizontal position of
the menu cursor.

CURSIMG — The address where the cursor
image is stored.

DIG$ — The letter menus in probability
order.

MENUS$ — The menu currently in use.

MINDEX — A pointer to the first or second
half of the menu.

NUMS$ — The number menu.

PMBASE — The address of the start of
player/missile memory.

PUFF — The value of STICK(0) to be inter-
preted as a puff.

PUNCS$ — The punctuation menu.

SIP — The value of STICK(O) to be interpre-
ted as a sip.

T$ — The menu entry for the next menu.

VERT — The address of the P/M vertical
move routine.

VP — The vertical position of the cursor as
an offset from PMBASE.

speed selection screen, reads STICK(0), and
sets SPEED.

Lines 30000-30010 (Begin Initializa-
tion). Moves RAMTOP down four pages to
make room for P/M memory, sets the left mar-
gin to zero, and sets graphics mode 2.

Lines 30100-30110 (Customize Display
List). Changes the text window to large text
(GR. 2). This allows using PRINT #6 to print to
the message window, and PRINT to print to the
menu window.

Lines 30200-30230 (Title Page). Prints
the title page.

Lines 30300-30350 (Set-up P/M Graph-
ics). Pokes the cursor images into P/M memory
and sets the initial colors and horizontal
positions.

Lines 30400-30720 (Initialize Varia-
bles). Sets the initial values of variables.

Lines 30800-30910 (Cursor Vertical
Move Routine). Sets up the ML routine to
move the cursor vertically. The routine was
written by David H. Markley and published in
COMPUTE?'S First Book of Atari Graphics, page
154. O

How it works.

Lines 100-230 (Main Loop). Prints the
current menu, reads STICK(O), updates the
menu cursor, and calls the subroutines to get
characters from the current menu.

Lines 300-340 (Get Letters). Call the sub-
routine to print the current character to the
screen and sets MENUS$ equal to the next menu.

Lines 400-530 (Get Punctuation). Calls
the subroutines to print the current character to
the screen, move the message cursor backward
or forward, or clear the screen. Sets MENU$
equal to the next menu.

Lines 600-630 (Get Numbers). Calls the
subroutine to print the current character to the
screen and sets MENUS$ equal to the next menu.

Lines 700-760 (Move Message Cursor).
The subroutine to move the message cursor.
Uses a ML routine for vertical moves.

Lines 800-850 (Clear Screen). Prompts for
confirmation, clears the current message, and
moves the message cursor to the upper left.

Line 1000 (Print Character). Prints the
current character to the current message cursor
position and calls the message cursor move
routine.

Lines 20000-20120 (Set Speed). Prints the

1 REM 66HE8HOEEHEEHHEHEEEEEEEEHE0E
2 REM * ATARY ¥*
3 REM * Puff-and-Sip 3*
4 REM * Communication *
5 REM ¥ Program *
6 REM * Version 2.8 *
7 REM ¥ {c) 1983 ¥
8 REM * Michael Long *
9 REM

i8 GOSUB INPBO:GOSUB 260088:7 #H6;"K";:p
OKE 785,8

95 REM * MAIN LOOP

188 ? " 5 *:MENUS (MINDEX, MINDEX+12) ;"
"'TS' 1P 27 2

118 POKE 77,8:FOR DELAY=1 TO SPEED:NEX
T DELAY : SOUND 8,8,8,8: LO0P'110

120 A=STICK(B): IF a()PUFF THEN GOTO 17

130 IF CURSLOC=184 AND MINDEX=1 THEN C
URSLOC=56: MINDEX=14:L00P=1086:G0T0 168

148 IF CURSLOC=184 AND MINDEH=14 THEN

CURSLOC=56:MINDEXR=1:L00P=-100:G0T0 168

158 CURSLOC=CURSLOC+8

168 POKE 53248,CURSLOC:GOTO LOOP

1780 IF a<}SIP THEN GOTO LOOP

1880 IF CURSLOC=56 THEN ? us-" " MENUS
=DIGS(1,26) : TS5="p" :MINDEX= ILOOP=188:6
05iiB_ 788:G0T0 238

198 IF CURSLOC=64 OR CURSLOC=176 THEN

GOTO 236

208 IF T$="p" THEN GOSUB 3I88:GO0T0 238

218 IF T%="n" THEN GOSUB 408:G0T0 238

228 IF T5="1" THEN GOSHB 688

238 S0UND 8,100,10,8:POKE 53248,CURSLO
C:GOTO LOOP

295 REM * GET LETTERS

388 IF CURSLOC=184 THEN MENUS=PUNCS5:T$5
="n":G07T0 330

318 GO5UB 1880

328 C=(ASC(MENUS(B,B))-643%#26: MENU5S=DI
G5 (C+1,CH26)

330 CURSLOC=S56:MINDEX=1:L00P=1880

348 RETURN

395 REM % GET PUNCTUATION

4880 IF CURSLOC=184 THEN MENUS=NUMS5:T5=
"1 :60TO 528

418 IF MINDEH=1 THEN GOTO 430

428 GOSUB 1886:GO0TO0 5186



Basic Atari® BASIC

(Coan/Kushner) A complete guide
to Atari BASIC adapted from the
best selling Basic Apple BASIC.
Contains over 80 programs—all
conveniently indexed—that explain
and offer hands-on practice in
BASIC programming.

#6526, $14.95.

Qwertys Alphabet Adventure
Qwertys Number Adventure

(Shadow Lawn Press) Introduces
your children to Qwerty—a fun-
loving caterpillar who serves as a
guide through the alphabet and
number concepts. Colorful anima-
tion and a fun storyline will keep
children entranced for hours.

Available as book/software pack-
age only, containing 1 cassette plus
documentation.
Alphabet #6525
Number #6527
$14.95 each

Order by Phone
1-800-631-0856

In NJ call (201) 393-6315

Getting down to
Atari BASICS

The Atari® Playground
Atari® in Wonderland

(D’Ignazio) Imaginative way to
teach microcomputing to young-
sters. The Playground contains 23
unique programs in which children
play in a spelling bee, draw with a
computer crayon, chase wild let-
ters and ghosts. Wonderland
introduces children to word and
number skills, angle measuring
while riding a computer roller
coaster, and counting in French
and Spanish. Includes plenty of
suggestions and tips for making
each program even more fun!
Playground #5770

Wonderland #5771

$9.95 each

| Speak BASIC to My Atari®

(Jones) Part of the widely ac- |
claimed | Speak BASIC series, the
student text offers a gentle intro-
duction to BASIC programming
and operation of the Atari. In-
cludes plenty of programming
exercises and examples.

Teacher’s Manual available for edu-
cators. Order on school letterhead.
A 20% discount available to
educators.

Student text #6178, $9.75.
Teacher’s manual #6168, $18.75.

Stimulating Simulations
for the Atari®

(Engel) Another in the popular
Stimulating Simulations series.
Provides all the unique challenges
and spine-tingling chills that have
made this series a favorite. In-
cludes “Devil's Dungeon,” “Lost
Treasure,” “Forest Fire,” “Monster
Chase,” and “Diamond Thief”
#5197, $7.50.

| HAYDEN |

: k T
3 e

Altari Is a registered trademark of Atari, Inc., a division of Wamer Communications and is not affiliated with

Hayden Book Company.

CIRCLE #111 ON READER SERVICE CARD.

Dept. AN44 < Hayden Book Company ‘g
10 Mulholland Dr. « Hasbrouck Hts., NJ 07604
Please send me the book(s) indicated below by
code number. If | am not completely satisfied | may
retum the book(s) undamaged, within 10 days for a
complete refund. | am enclosing $2.00 to cover
postage and handling.

[ Enclosed is my check or money order
OBillmy ([Visa [ MasterCard

(B e Bl | I

=

Name

Address
City

Expires

Signature
Residents of NJ and CA must add sales tax.
Prices subject to change.
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4%31%FSCHR5LOC =136 OR CURSLOC=168 THEN
448 IF CURSLOC=144 AND PEEK(85)<{>19 TH
EI POKE 85,PEEK(85)+1:G05UB 728:G0T0 S

459 IF CURSLOC=144 AND PEEK(853=19 THE
N POKE 84,PEEK(B4)+1:POKE 85,8:G05UB 7
80:G60T0 538

468 IF CURSLOC=152 AND PEEK(853{>@ THE
g POKE 85,PEEK(85)-1:G05UB 748:G0TD 53

478 IF CURSLOC=152 AND PEEK(85)=8 AND
PEEX(84)=0 THEN GOTO 538
480 IF CURSLOC=152 AND PEEK(85)=6 THEN
POKE 84,PEEK({84)-1:POKE 85,19:G0OSUB 7
58:G0T0 530
4ggoxr CURSLOC=168 THEN GOSUB 880:G0T0
588 GOSUB 10808
518 MENUS=DIGS5(1,26) :T5="p"
528 CURSLOC=S56:MINDEX=1:L00P=180
538 RETURN
595 REM ¥ GET NUMBERS
688 IF CURSLOC=184 THEN MENUS=DIGS5(1,2
6) : T5="p":LO0P=100:G0TO0 620
610 GOSUB 1080
628 CURSLOC=56:MINDEX=1
638 RETURN
695 REM ¥ CLURSOR MOVE ROUTINES
788 IF PEEK(84)=18 THEN POKE 84,9:POKE
85,19:60TD 760

718 IF PEEK(85)=0 THEN GOTO 739
728 CURS=CURS5+8:G0T0 768
738 CURS5=48:K=USR(VERT, CURSIMG, PMBASE+
UP, PMBASE+UP+8) : UP=UP#8:60T0 768
748 CUR5=CURS-8:G0T0 760
758 CURS=280:H-USR(VERT,CURSIMG, PMBASE
+UP, PHBASE+UP-8] : UP=UP-8
768 POKE 53249,CLR5:RETLURN
795 REM * CLEAR SCREEN ROUTINE
8688 SOLUND ©,1080,10,8:POKE 784,80
818 ? v ARE YOU SURE? PUFF=YES
SIP=NO":? :? :FOR DELAY=1 TO SPEED/2:
NEXT DELAY:SOUND 8,8,0,0
828 A=STICK(8):IF A=PUFF THEN POKE 784
,8:G0TD 858
838 IF A=SIP THEN POKE 704,8:RETURN
848 GOTO 828
858 ? #16;"K"; :CURS5=48:POKE 53249,CLRS:
K=USR (VERT, CURSIMG, PMBASE+UP , PHBASE+65
6) :UP=656 : RETURN
995 REM % PRINT CHARACTER
1888 B=MINDEN+(CURSLOC-76)/8:7 #16;CHRS
{ASC (MENUS (B, B))+128) ; : GOSUBS 700 :RETUR
N
19995 REM % SET SPEED
28008 ? #6;"K":7? #t6;" SETESPEED

.
20010 ? u6;"
an
28028 ? #6;" S i pl
zeaxgs¥gsxrxon 9,9:7 16;" FEIT
F

20048 7 " 123 4 5":2 :2
20858 POKE 704,38
28868 FOR DELAY=1 TO 180:NEXT DELAY:A=
STICK(B) :IF a<{>PUFF THEN GOTO 28898
208878 CURSLOC=CURSLOC+16:IF CURSLOC)16
8 THEN CURSLOC=96
20880 POKE 532438,CURSLOC

20098 IF a<>5IP THEN GOTO 200860
23108 B-ABS (CURSLOC-1683 /16 : SPEED=25%2
A

28118 SOUND 9,108,18,8:CURSLOC=56:A=5T

ICK(8) :IF A=15 THEN POKE 53248,CURSLOC

:RETURN

20128 GOTO 281190

29935 REM ¥ INITIALIZATION

30880 A-PEEK(186)-4:POKE 186,40

30018 POKE 82,8:GRAPHICS 2

38895 REM ¥ CUSTOMIZE DISPLAY LIST
38108 DL-PEEK(S68) +PEEK (5611 %256
38118 POKE DL+15,71:POKE DL+18,7:PODKE
DL+19,65:POKE DL+28,PEEK(DL+223 :POKE D
L+21,PEEK(DL+233

38195 REM ¥ TITLE PAGE

30280 ? N6;"K":? H#HE:" ATARI™
3ezia 7 us-" PUFF-aND- SIP":? H6;"
COMMUNICATION"
PROGRAM":? #6;" »

382286 ? 16;"
{C)1983":2 uﬁ'" M

38238 ? uﬁ'"

ICHAEL LONG™

38235 REM ¥ SET UP P/M GRAPHICS

38380 POKE S4279,0:PMBASE-A¥*256

308318 FOR I=PMBASE+512 T0 PHMBASE+768:P
OKE I,0:NEXT I

38328 RESTORE 31068:FOR I-PMBASE+608 T
0 PMBASE+615:READ A:POKE I,A:NEXT I
30338 RESTORE 31000:FOR I-PMBASE+656 T
0 PMBASE+66I:READ A:POKE I,A:NEXT I
38348 POKE 53248,128:POKE 53249,48 POK
E 704,0:POKE 785,08

30350 POKE 559,46 :POKE 53277,2:POKE 62

30395 REM * INITIALIZE VARIABLES
38400 DIM DIGS (7823 ,PUNCS5(26) ,NUMS (262
s MENUS €262, TS5 C1)

38418 CURSLOC=128: MINDEN=1:CURS=48:UP=
656 :PUFF=13:5IP=14

Jadze DIGS(I 26)‘"TQOSHIHCBFPHRELNDUGY
JUQKHZ'' : REM % INITIAL LETTER

304308 DIG5(27, 52)‘"NTRLSIDCVNGPUBUKFHH
ZEHJADD" :REM * A *

30448 DIGS(53, 78)‘“ELVOAHRISBJHTCUDEGH
KNPOWKZ' :REM ¥* B

3ed458 DIGS(79, 104)‘"0EHQTIRLHKCYSHHDQB
FGJPUMNZ™ : REM ¥

30468 DIGS(185, 130)‘"EIQOUSRYDHGLUNHJC
BTFHOKPHZ™ : REM ¥ D

Iod478 DIGSC131, 155)‘"RNSDALECTHUHPIHFG
YUOBKOHJZ'' : REM % *

Iad488 DIGS(157, 182)‘"OIERFQTHLYSHNBCDG
HJKPQUWKZ' : REM ¥

30498 DIGS (183, 208)‘“ERHOQIUNSTLGVHDBC
FJKPQUKKZ'' :REM * G

Ias588 DIGS5(za9, 234)‘"EQIOTRUVNSLHCHDBH
FGJKPQUKZ' :REM % H

Ia518 DIGS5(235, 268)‘"H5TOCLDEQRNGUFPBZ
KXIUQHY W' : REM %

38528 DIGS(261, 286)'“UDEAIRBCDFGHJKLHI
POSTUMNYZ' : REM %

Ies3Ie DIGS5(287, 312)‘"EISHQHLOKYRBDFNTU
CGJPOUWKZ'' :REM % K *

38548 DIG$(313 I38I-"EILAYODSUTGFMKUPR
CBHNHJDHZg'REM * L »

28558 PIGH(IIY 364)‘“EQIOPHBUSYNCRFLTU
DGHIKOWKZ™ : REM' ¥

38560 DIGS(I6S, 390)'"DTGESICAOIYHHFLUK
WHRJQBPZH'' : REM *

3578 DIGS (391, 416)‘“HRFUMLTSHUPDOCBIQ
GKYEHJHZO' :REM % 0 %

38588 DIGS(417, 442)‘“REOQLPHITH5HVCHBD
FGJKOUWKZ' : REM %

38598 DIGS5(443, 468)‘"HQBCDEFGHIJKLHNOP
ORSTUMNYZ' :REM *

I0688 DIGS5 (469, 494)‘"EIOQ5TNVHDRKUGCLU
PBFHMKJOZ :REM % R

30618 DIGS (495, 528)'"TEISOQHHPCLHKYHDR
FNBOGJUKZ™ :REM ¥ 5

30628 DIGS5(521, 546)'"HEIOQRSTYULHHCNFU
ZBPDGJKOZ' :REM %

30638 DIGS5(547, 572)‘"NRTSLCEBPGQMIDFHO
KUYHHRZ JOW' : REM ¥

3e648 DIGS 573, 598)‘"EIADYDSHUUBCFGHJK
LNPORTHHZ " :REM * U %

IB658 DIGS (599, 624)’“QIEHOSHRLDYTBCFGJ
KMPQUUMKZ™ : REM % W *

0660 DIGS5(625, 658)'"PTECI“HHNOBDFGJKL
NORSUUMYZ" :REM #* X 3

38678 DIGS(651, 676)""EOSIQHPRLITUCHD?B
KZFGHJOQUN : REM % Y

38688 DIGS5(677, 782)'"EQIOZLHBCDFGHJKHH
PORSTUWHY® : REM % *

30698 MENULS= DIGS(! 263

38708 PUNCS5(1,63=".,;:21":PUNCS(7,7)=
HRS (343 : PUNC5(8 26)'“' fb ct)f—*/-()&e

A

38718 NUMS="81234567895%.012345678957%.
(1]

IB728 TS5="p"

38795 REM ¥ CURSOR VERTICAL MOVEMENT
38880 VERT=1536

38818 RESTORE 31188:FOR I=0 TO 43:READ
H:POKE VERTH+I,A:NEHT I
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38895 REM ¥ CURSOR IMAGE ROUTINE

309808 CLHRSIMG-=VERTt44

38916 RESTORE I1280:FOR I=0@ TO 8:READ

A:POKE CURSIMGH+I,A:NEKY I

38928 RETURN

36995 REM ¥* CURSOR DATA

Iieae DATA 255,129,129,129,129,129,129
59

z

21895 REM * UVERTICAL MOUE DATA

31188 DATA 1064,162,5,104,149,220,2082,1
6,256,198,228,198,222,168,8,177,224,17

a

31110 DATG 168,165,223,248,9,169,0,145

+222,136,208,249,138,168,165,221,246,7

»177,224, 145 220,136,208,249,36

31195 REM % DATA FOR CURS0R IMAGE

ggzgo DATA 8,255,129,129,129,129,129,1
L4

CHECKSUM DATA
(See p. 30)

i1 bata 255,115,18%,694,733 837 47 233,
271,783, 518 265 726 191 16,6

148 pata 23, 137,441 84, 509 356 774,?78
,690,571,932,814,794,656,352,7927

348 bATA 597,733,448,819,869,135,778,7
57,358,564 ,885,665,735,455,353,9283
530 bATA 538,933,106,8008,197,608,387,5
49,150,429,875,441,773,828,171,7751
888 DATA 925,633,569,883,729,628,721,7
76,874,673,889,757,175,93,288,9533
20068 DATA 640,804,219,221,324,887,189
,671,614,262,47,848,63,161,839,6781
3ezie baTa 501,681,258,299,37,388,627,
646,517,873,353,238,456,463,249,7186
Id446 DaATA 264,441,883,838,931,960,911
s869,981,918,915,947,926,935,901,12480
38598 DaTa 938,993,923,898,972,984,979
+968,959,972,874,199,332,662,113,11758
Ja80e bDaTa 58,238,407,991,218,57,85,59
1,113,861,940,458,667,5668

A LIMITED NUMBER
OF BACK ISSUES
IS AVAILABLE.

ISSUES

2 - 8.ilil 12 B8R ANR 5
$4.00 EACH

ANALOG BACK ISSUES
P.O. BOX 23
WORCESTER, MA 01603

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 Mapper. Backs up
virtually any disk. g129 95 POST PAID
Available soon for PERCOM
and other Atari compatible disc drives.

HAPPY 910 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 Archiver/
Editor. Makes Happy drives compatible with the chip.
$39.95 POST PAID

All software for the Atari DISCOUNTED 30% or MORE.
Discounts on all Atari compatible hardware.
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.
CIRCLE #112 ON READER SERVICE CARD.

1984
TAX PLANNER

ATARI® 400/800/XL

DON’T GUESS-TA-MATE!
Now you can instantly know your exact tax situation
and manipulate it throughout the year.

The TAX PLANNER allows you to plan and update your
tax position throughout the year. Do you want to know
the exact tax impact of buying a home, selling stock,
contributing to an IRA, buying rental property etc. . .?
Can also be used to estimate quarterly tax payments.

The TAX PLANNER includes these schedules and more

Form 1040 Schedule G - Income Averaging
Schedule A - ltemized Deductions Schedule W - Married Deduction
Schedule B - Interest & Dividends Form 2106 - Employee Expense
Schedule C - Business Income Form 2119 - Sales of Residence
Schedule D - Capital Gains/Losses  Form 3906 - Moving Expense
Schedule E - Supplemental Income Form 4684 - Casualties & Thefts

$49.95

Lh‘l'.q MiccaSott &_

406 Windsor
New Braunfels, TX 78130
(512) 629-4341
Requires 48K and Disk Drive
VISA/MC/Check/Money Order
Dealer Inquiries Welcome - Texas Residents add 5% Sales Tax

CIRCLE #113 ON READER SERVICE CARD.




r‘*E\N‘_ For Your Atari Computer

You may be able to
reduce your taxes by

income
averaging

income
splitting

tax shelter

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

Interactive Tutorial Programs

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

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

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

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

OVER 1000 PROGRAMS

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

TRS 80

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

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

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

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

We’re Your Educational Soﬂware Source

Course No. of Programs
Reading 256
Mathematics 128
Comprehension 48
History . 22
Algebra ' 16
Spelling 6
Government . 16

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

Economics-Business-Accounting- Psychology
And Many More!

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

Dealer inquiries welcome

Color, I, Ill, 4 or Apple Computer

| baily Newsbou Earnings

Joe Dave Ed Carl

Hhat is the title of this graph?

daily earnings
Of Newsboys

boys selling
newspapers

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

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

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

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 I, 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 require the
M203 speaker converter, $99.00, and 401
stereo cassette player, $79.00. ‘

‘Send for a catalog of over 1000 programs
for Atan TRS 80, Apple etc

- DORSETT

Educational Systems, Inc.

P.O. Box 1226, Norman, OK 73070

CIRCLE #114 ON READER SERVICE CARD.
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Grifiin’s
Lair
Educational

Programs
Review

by Braden E. Griffin, M.D.

This month we are going to look at a couple of
programs which deal with “‘computer literacy.”” This
is a term frequently bantered about, and I am not
really sure what it means. Kind of like the coach who
was talking about one of his star football players and
said, “‘He doesn’t know the meaning of the word fear.
Come to think of it, he doesn’t know the meaning of
a lot of words!” I do know that I am sick of those
commercials which disdain “computerese.” What a
terrible word. Well, if you are one of those who think
a benchmark is a basketball stigmata consisting of an
indentation of the posterior aspect of the thighs, a
result of endlessly waiting to enter the game, you are
in big trouble.

Anyway, here are two programs which may help
you along the road to being more computer literate,
no matter what your age or bias. They are both
“mint,” and [ hope my reviews do them justice.

SIMULATED COMPUTER lI
Carousel Software Inc.

877 Beacon Street

Boston, MA 02215

32K Disk/24K Cassette $29.95

Every month, ANALOG has at least one article
with a game where the reader can type in a BASIC
program listing (full of DATA statements), save it on

2 fikh

disk or cassette, add a program which automatically
boots the program, and eventually end up with an
assembly language program which does not require
BASIC. This allows the programmer to provide us
with real-time simulations and arcade-style games
which run thousands of times faster than BASIC. At
the end of each of these articles is included the
assembly language listing for those interested in see-
ing how the program works. [ am interested. I look,
but I do not see. What I see is a lot of letters, a few
numbers, and a plethora of semicolons. No problem.
I will just learn about assembly language. Since this
language speaks to the computer more directly than
BASIC, i.e., does not require a translation every time
a command is executed, understanding it should help
me better understand how the computer works. So, I
borrowed a few books and copied a few articles
about assembly language and sat down in front of a
fire ready to expand my horizons. The first thing I
encountered was an explanation of numbering sys-
tems. [ once studied the binary system in school and I
understand it. I can even convert a “‘real” number to
a binary number, given enough time. (As you all
know, we use the decimal system with the base 10
because we have ten fingers. Computers use the
binary system with the base 2, so they must have two
fingers. I bet you can guess which two fingers the
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computer has!) Just as [ was getting a feel for binary,
the author started talking about hexadecimal systems
with a base 16. Whoa! I could go no further. Every
time I tried to go on I was overwhelmed. I could not
see the forest for the trees (to coin a phrase) — just
too much detail. Hello, fire.

Enter Simulated Computer II by Jim Wieder
and Scott Steketee. Here is a program that shows
how the computer works and, with unique simpli-
city, introduces many of the concepts of assembly
language. By using the decimal system and scaling
down in other areas, this simulation provides an
enjoyable way for children (ages 12 and up) to learn
about the world of the computer. Twenty-four mem-
ory locations are used instead of the thousands avail-
able in a real computer. In addition, there are only
eleven types of instructions. Most importantly, the
instructions are executed at the rate of two per
second, a veritable snail’s pace.

Simulated Computer IL.

When the program is loaded, a screen display with
all the major parts of the computer is seen. The
INPUT DEVICE, a keyboard and monitor, is situ-
ated in the upper left corner. As letters or numbers
are entered from the actual keyboard, they are seen
being typed by animated fingers and are displayed on
the simulated monitor. The OUTPUT DEVICE is
depicted as a printer. The CPU contains six boxes
which show how the computer’s “‘brain”’ maintains
control. Below this is seen twenty-four boxes repre-
senting the memory locations of the computer where
instructions and numbers are placed.

The eleven available instructions are represented
by three-letter mnemonics. One has the capability to
LDAXxx, or load the accumulator (AC — where all of
the arithmetic is done) with the value in memory
location xx or, conversely, to STAxx, or store the
value of the accumulator into location xx. ADDxx,
SUBxx, MULxx, and DIVxx operations can be per-
formed on the accumulator using stored values. One

may input (INPxx), output (OUTxx), and jump
(JMPxx) to and from various memory locations. SKP
lets one skip instructions depending on the value in
the AC. STP is the mnemonic for stop.

When a program is written using these instruc-
tions and then run, the fireworks begin. Before one’s
very eyes, electricity begins flowing between the dif-
ferent system components through wires. Boxes light
up with numbers and letters appearing and then
rapidly changing. One has just witnessed a simula-
tion of what happens in a real computer. Using the
RUNSTP command, the program can be viewed one
step at a time. The conversion of the mnemonic
instructions to numbers is the first thing seen; e.g.,
LDA13 would be converted to 113. This means that
operations code number 1(LDA), the instruction
which loads the accumulator, is to be executed with
the value found in memory location 13. Then the
program counter (PC) is set to the first instruction
and FETCHes it from the memory location “pointed
to”” by the PC. The instruction is then placed in the
instruction register (IR), the program counter is
incremented (INC), and then the instruction is
EXECuted. This process continues until the program
is completed. Pretty nifty, huh?

(Continued on page 25)
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ATARI SINGS YOUR FAVORITE SONGS!!!

THE Original VOICE BOX Speech Synthesizer by the ALIEN GROUP has received rave reviews:
MICRO COMPUTING—"The VOICE BOX injects an endearing personality to your computer. The possibilities are enormous.
COMPUTE-"The VOICE BOX offers more human-like tones and does not blank out the screen.”

CREATIVE COMPUTING-"English text and phonetic code may be
freely intermixed rather than requiring separate modes as is the case
without exception with every other speech system. A mode called
talking face displays an animated face with impressive lip sync
animation,”

ANTIC-"There is a great potential for teaching children to spell and
an added dimension to games overall. | believe the VOICE BOX is
well worth the price tag.”

ANALOG—"For ATARI owners who want to add speech to their
programs, the Alien Group VOICE BOX is probably the best
choice.”

POPULAR SCIENCE-"The speech quality is excellent. Besides
creating speech, the software has a bit of fun with graphics.”

and on the new VOICE BOX II......

TIME MAGAZINE-"Machine of the Year” “The VOICE BOX by the
Alien Group enables an ATARI to say aloud anything typed on its
keyboard in any language. It also sings “Amazing Grace” and

INCORPORATE THE SINGING HUMAN FACE

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

Yelle:lexdl
Speech & Singing Synthesizer

To order by mail send a check or money order to the ALIEN GROUP
for $169. J

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

(212) 741-1770

INTO YOUR PROGRAMS AND GAMES

The New VOICE BOX Il for ATARI plugs into the serial port of the ATARI
400/800 with sound coming out of the TV/monitor. 48K DISK is re-
quired. It has all of the features of the original YOICE BOX plus many
exciting new hardware and software features:

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

¢ A library of 30 famous songs.

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

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

* Programmable musical sound effects such as tremolo, vibrato, glis-
sando and click track. : 1

* A I's:inging human face with lip-sync animation designed by Jerry
White.

¢ Atalking or singing ALIEN face with software that allows the user to
change the face and 8 mouth patterns as he sees fit.

* The ability to speak with inflection and feeling.

* Can speak in a foreign language with correct foreign spelling as
input.

* A talk and spell program by Ron Kramer. Users can program any
vocabulary for this spelling game. In fact, this program can even
speak in a foreign language like French, where the user must spell
the correct word in English, or vice versa.

* GREEN GOBLINS-A talking arcade game by John Wilson.

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

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

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

* The screen never blanks out while talking or singing.

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

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

* Inquire about our discounts for educational institutions.

ALSO AVAILABLE AT LEADING COMPUTER STORES THROUGHOUT THE WO’RI.D.

Atari is a registered trademark of Warner Communications.

CIRCLE #116 ON READER SERVICE CARD.
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An extensive tutorial leads one through the pro-
gramming process in amost painless fashion. The last
four memory locations have special functions which
permit one to use sound, color, and even turtle gra-
phics. The instructions are easily understood and
quite explicit in explaining the capabilities of the
computer. There is a section with examples, challeng-
ing one to write a program which draws a square
spiral, evaluates an algebraic expression, or makes
decisions. Sample solutions to these and other prob-
lems are appended. Error messages are included and,
as an integral part of the operations, add further
realism. The use of a joystick is also optionally
provided.

Simulated Computer II is easy to use, fun to
play with and educational to boot. It is not intended
to teach assumbly language. It does, however, allow
you to grasp the concepts of how it is used and how
the computer follows these instructions. In spite of
occasional grammatical errors in the accompanying
booklet, this is an excellent product and well worth
the investment. I still have no intention of competing
with my son’s idol, Tom Hudson, but at least now I
will know what he is talking about. Now, if I only
could find out why he buries all those symbols denot-
ing string variables — $$$$!

D-BUG
ELECTRONIC ARTS
2755 Campus Drive
San Mateo, CA 94403
48K Disk $35.00

The name Electronic Arts is quickly becoming
synonymous with quality. This educational game, de-
signed and programmed by Childware, does nothing
to lessen this reputation.

When D-Bugis booted, the first thing to appear is
the system screen comprised of the various parts of a
computer. One has the option of selecting the two
player game, or competing against the computer. One
of three characters is chosen: Moe Dem, Dot Matrix,
or M.A.X. the Robot (my personal favorite). If the
computer is the opponent, it assumes the role of a
fourth character, Charlie Fixit. Coincidentally, at the
continually remodelled home of ANALOG, Charlie
is the one I always am seeking out to “fix it.”” At this
point, one has the opportunity to move to the differ-
ent sections on the screen and, with one push of the
joystick button, may enter and explore the individual
system components. Moving to GAME on the con-
trol panel allows one to begin playing.

Gotcha!

Not to be confused with the familiar and nervously
anticipated golf handicap, Gotchal! is a simple board-
style game with the object being to capture or force
an opponent to capture particular shapes. Using the
joystick to maneuver, points are awarded every time
one’s own shape is captured. Suddenly, while you’re

engrossed in manipulating the enemy into a compro-
mising position, the screen flashes and bizarre things
begin to happen. Something has gone awry inside the
computer. In order to continue the game, the player
must locate the problem and repair it. Here is where
the debugging takes place.

EEES O

B e EERED 0TS B O =

D:BUG.

In the beginner levels, the game screen, showing
the symptom, alternates with the system screen
which is flashing the specific area containing the bug.
For example, the game screen may be missing the
bottom middle third of its display, and the MEM-
ORY section of the system screen will be seen flash-
ing brightly. One enters the problem area with the
previously selected character and moves over each
part. If the partis loose, the character will have a gray
flicker. This is easily fixed by jumping up and down
on the affected part, a feat accomplished by position-
ing the character on it and pressing the joystick but-
ton. If a red flicker appears, the part is “hot”” and
must be replaced with a new one purchased at Charlie
Fixit’s Store. Sometimes, one gets no flickering, and
a tester must be “rented.”” In this case, a part has gone
bad, and using the tester is like buying a new replace-
ment. There is a time limit for each repair job, and if
it is exceeded before the job is completed, one’s
opponent has a chance to fix it. If the problem cannot
be found, or if neither player can fix it, Charlie may
be hired to do the job, but at a very high cost (ahem!).
If the computer is the opponent, it gets to use Charlie
for free. As the levels of difficulty increase, fewer
hints are provided. In level 3, the flashing of the
section containing the bug is eliminated. Level 4 adds
to this difficulty by creating more than one bug at a
time. The most difficult level, the fifth, provides no
gray or red flickers, requiring the player to find loose
and hot parts based solely on the symptom seen on
the game screen.

(Continued next page.)
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There are seven areas within the computer where
problems may arise. “Snow”’ flickering on and off
the screen may be due to a loose monitor cable, or a
boot error may result from a faulty disk drive door.
These bugs in MONITOR and DISK DRIVE are
fixed on the main system screen. The difficulty may
be in the POWER SUPPLY, where a bad fuse or
clogged filter may be the culprit. The MEMORY
section contains eight RAM chips, each of which
produces its own symptom if found to be bad. The
CPU contains the VLSI (Very Large Scale Integra-
tion) chip, and if it is loose, all kinds of bad stuff can
happen. The other three sections, SOUND, I/O, and
GRAPHICS, all contain a variety of chips (LSI and
ROM) which may go on the blink.

Power surges, or ‘‘transients,” may appear at any
time and begin to chase one’s character. If caught, the
character becomes charged with static electricity. If
this happens too often, it may build up to the point
where simply touching a chip may cause it to “‘blow.”
The static charge build-up may be dissipated by
entering the POWER SUPPLY area and touching the
GROUND symbol.

Additional features include the ability to change
the graphic characters in Gotcha!, initially butterflies
and boats, by entering the GRAPHICS seciton. The
sounds contained in D-Bug may also be changed by
entering the area that controls this function. It is
possible to play the game without interruptions by
selecting the NO BUG control. The game itself is not
all that exciting, so this is a seldom used option.

What the fool?

A frequently encountered problem in educational
programs is that the disaster which occurs when a
wrong answer is given — like the screen blowing up,
or being eaten by a monster — may be more exciting
than a correct answer. Young children sometimes
purposely make mistakes just to see the consequen-
ces. In this program, the problem must be righted if
the bug appears during one’s turn. Because of the
cost of parts and time, the debugging process deducts
points from one’s total. If one were to make quick
selections during the Gotcha! game, the odds seem to
favor the bug occurring during the opponent’s turn.
This is particularly true when playing against the
computer. Such strategy would enable a player to
build up points during the game phase while the
opponent sacrifices points repairing the bug. The
only problem is that it is much more fun (and educa-
tional) to search for and repair bugs than it is to
watch someone else do it. Consequently, I found my
children (and me!) slow-poling during the game just
so the bug would occur while it was still their turn. I
am not sure if this is a shortcoming or not. While it
may eliminate some of the competitive edge, it may,
in turn, enhance intellectual pursuit.

The educational goals of this package are numer-
ous. Learning the names of the different parts of the
computer and what functions they control will cer-
tainly be achieved. The development of deductive
reasoning skills by working from symptom to cause
is definitely encouraged. Children ten years and
older will be able to use D-Bug with little difficulty.
Superb graphics and an innovative approach make
D-Bug an outstanding educational tool for kids of
all ages. It is exciting and fun. So much so, they will
never suspect that it is educational. Sometimes, we
have to fool them into learning. Big Bird does it all
the time — D-Bug will too. [

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.
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Check the appropriate boxes below:

[0 New subscription. Please allow 4-8
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[0 Renewal subscription. Please include
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DRAGONRIDERS OF PERN.
FLY THE UNFRIENDLY SKIES.

Shooting down the menac-
ing and constantly multiplying
Threads isn't easy, but it's only
one of the challenges in this
official computer game version of
Anne McCaffrey’s famous book
series.

Your strategy will be put to
the test as you try to negotiate alliances with Pern’s Lord
Holders in an attempt to form the most powerful Weyr
on the planet. Should you take a firm stance or compro-
mise? Will asking a Craftmaster for assistance increase
your chances for success? Maybe you should invite prospec-
tive allies to a Wedding or even a Dragon Hatching.
Remember to check the Lord Holders personality traits

first. It may be critical to your success.

Numerous screens combine to create truly
unique and challenging game play. There’s even a ey
practice screen to sharpen your Thread Fighting Diragenriders
skills.

If you liked the books, you’ll love the game.

After all, how often do you get the chance to actually
fly a dragon?

One to four players

controlled.
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Straregy Games for the Action-Game Player

CIRCLE #117 ON READER SERVICE CARD.




PAGE 28

ANALOG COMPUTING

ISSUE 18

by Tom Hudson

Before beginning my regular Boot Camp ma-
terial, I'd like any users of the MAC/65 assembler
to take a look at this issue’s HBUG debug package
(see page 78).

I received a letter from Allen J. Henninger of
Linden, PA in January. He informed me that most of
the Boot Camp examples failed to operate properly
when he used MAC/65’s debug utility, BUG/65.1
looked into the problem and, sure enough, Mr. Hen-
ninger was right.

“When using BUG/65, BRK instructions cause a
fatal system crash. Programs executing infinite loops
can only be stopped via the SYSTEM RESET key.
There are ways to circumvent the BRK lockup prob-
lem, but there’s no way to stop an infinite loop and
find where the program was executing.

If you use MAC/65, 1 strongly suggest that you
type in HBUG. It’ll help you check the operation of
the programs shown in Boot Camp, avoiding nasty
lock-ups.

The solutions.

If you solved last issue’s multi-byte math prob-
lems, give yourself a pat on the back. Successful
completion of these programming puzzles indicates
that you’re well on your way to becoming proficient
in 6502 assembly language.

Whether you solved the problems or not, take a
look at the following possible solutions. There are
many ways to solve any programming problem, and
these examples may show you a different approach.

Boot

i8 *=5608

28 SED ;DECIMAL HWODE
38 LDA OLDBAL JGET LOW BYTE
48 SEC ;FIRST SUBTRACT
98 5BC MWITHD ; SUBTRACT LOW

Ll

;STORE RESULY
;GET MED BYTE
;SUBTRACT MED
;3TORE RESULTY

78 LDA OLDBAL+1
88 SBC WITHD#1

986 S5Th NEMWBALt1
8iga LDA OLDBAL+2
aiie SBC H

8120 STA NEWBAL+2 ;STORE REﬁULT

8 BRK
6148 OLDBAL .BYTE 373,386
8158 WITHD .BYTE 385,542
8168 NEMBAL ¥-¥+3
ei7e .END

Figure 1.

Figure 1 shows the solution to the first problem
given last month. You were asked to subtract the
two-byte BCD variable WITHD from the three-byte
variable OLDBAL, placing the result in the three-
byte variable NEWBAL; OLDBAL = 108673 and
WITHD = 4285.

As you can see from Figure 1, both OLDBAL and
WITHD are defined using the .BYTE directive.
Standard data storage formats are used, so the values
are defined from low-order to high-order. That is,
108673 is defined as .BYTE $73,$86,$10. The vari-
able NEWBAL is simply set up as *=*+3, reserving
three bytes for the result of the operation.

The program itself uses the usual multi-byte
subtract structure for the first two subtract opera-
tions. The third subtract uses a “dummy”’ value of
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zero for the third byte of WITHD, since it is one byte
shorter than OLDBAL. This insures that any bor-
rows from lower-order bytes will be processed
properly.

Try executing this program on your computer.
After it is finished, examine the three-byte NEW-
BAL to be sure it contains 104388 (108673 - 4285).
NEWBAL is located at memory location $0622-
0624. If you display these locations, you will see
something like Figure 2.

8622 88 43 18
Figure 2.

You will note that the number 104388 contained
in NEWBAL is stored in low-order to high-order
format, just like OLDBAL and WITHD.

Solution two.

The second problem I assigned last month asked
you to subtract each byte of the ten-byte TABLEZ
from the corresponding byte of TABLE]L, placing the
results in the ten-byte TABLE3. The initial values for
TABLE1 and TABLE2 are:

TABLEL .BYTE 518,518,548,586,594
.BYTE 5n8,5BC,%C08,5F08,5F8
TABLEZ .BYTE $BB 588,514,52F, 590
.BYTE 598,58B, 522,565,578

If done properly, TABLE3 should contain the fol-
lowing values when the program is finished:

518,519 ,52¢C, 557,500,518, 581, 59E, 586,580

A possible solution to this problem is shown in
Figure 3.

ia #=5608

28 CLD ;BINARY MODE!
38 LDX u3 ;18 BYTES To DO
48 SUBLP LDA TaBLEL,® ;GET BYTE 1

58 SEC ; 3SINGLE-BYTE!
68 SBC TABLEZ,X ;SUBTRACT BYTEZ2
78 5T TABLE3I,H ;AND STORE IT
88 DEX ; NEKT BYTE

28 BPL SUBLP ;DO ALl 18 BYTES
81886 ;0LL DONE!

8118 TaBLE1 .BYTE 519,518 540,586,590
81z2a .BYTE 5a8,5BC,5C8,5F8,5F8

8138 TABLEZ B"ITE 589 508 514, $2F 5910
ai48 598 568 522, 565 578
8158 TABLEZ *—*+19

8168 .END

Figure 3.

As you can see from Figure 3, this problem can be
solved by simply indexing through all ten bytes of
the tables in the loop SUBLP. Within this loop, the
X register points to the desired byte of each table.
Each time the loop is executed, the byte from
TABLE2Z is subtracted from the corresponding byte
of TABLEI, and the result is placed in the proper
location in TABLE3. Note that each subtract is pre-
ceded by the SEC (set carry) instruction, so that the
subtracts will be treated as single-byte operations.

If you’re still having trouble with multi-byte math,
go back and re-read last issue’s column. It may also

be a good idea to review the math basics from
ANALOG #15’s Boot Camp.

Ups and downs.

There are two handy instructions we haven’t
covered yet that can sometimes be considered math
instructions. These are INC (increment memory by
1) and DEC (decrement memory by 1).

INC n (ZERO PAGE)

INC nn (ABSOLUTE)

INC n,X (ZERO PAGE INDEXED X)
INC nn,X (INDEXED X)

DEC n (ZERO PAGE)

DEC nn (ABSOLUTE)

DEC n,X (ZERO PAGE INDEXED X)
DEC nn,X (INDEXED X)

The INC instruction simply adds 1 to the value
contained in the memory byte referenced and places
the result back into the memory location. The
accumulator is not affected, but the SIGN and ZERO

(Continued on page 31.)

SUPERIOR QUALITY
PERIPHERALS conoiogic

The BYTEWRITER is a multi-use EPROM burner that interfaces
to your computer through joystick ports 1 and 2 or 3 and 4 (software
selectable). The BYTEWRITER reads, writes and verifies EPROMS:
2516, 2716, 2532, 2732, 2564, 2764, 68764, 27128. No personality
modules. Will read operating system ROMS.

Operational software will support inspect and change, constant
store, cassette and disk I/0. Source Code available for $35.00.

BYTEWRITER-$189.00
The BYTEREADER option interfaces cartridges to BYTEWRITER.

BYTEREADER-$30.00

The NEW 1850 expansion unit provides a versatile interface be-
tween your 400/800 and peripherals. Residing on the SIO bus with
your disk and/or cassette drive, it can provide for communication to
Centronics compatible printers and RS-232 asynchronous devices,
such as a modem. An internal 2K buffer region is allocated to meet
the requirements of printer and serial activity.

NEW 1850 —-$149.00

Cartridge boards dual socketed for 2764's, to make 8K or 16K -
Cartridges — $7.50, Shells for cart. $5.00, 2764 EPROM - $10.00.

Ask for free brochure.
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 ! $30.00 minimum order to:

ORDERS ONLY

CONTOLOGIC, i, 1-800-227-3800

Send for FREE Brochure — Dealer Inquiries Encouraged.
421 Bay Tree Lane, Longwood, FL 32779, (305) 869-6630
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WHAT IS
D:CHECK/C:CHECK?

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

D:CHECK and C:CHECK are programs by Istvan Mohos and Tom Hudson. They are
designed to find and correct typing errors when entering programs from the magazine.

For those readers who do not have a copy of either article, send a pre-addressed,
stamped, business-sized envelope to:

D:CHECK ARTICLE
P.O. BOX 23
WORCESTER, MA 01603

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
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

INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
ESC DELETE
ESC INSERT
ESC CTRL TaAB (CLR)
ESC SHIFT vaB (SET)
INVERSE SPACE
INVERSE _

INVERSE CTRL .
INVERSE CTRL ;
INVERSE |

ESC CTRL 2

ESC CTRL BACK S5

ESC CTRL INSERT

CTRL Z
ESC ESC
ESC CTRL UP-ARRONW
ESC CTRL DOMN-ARROM
ESC CTRL LEFT-ARROM
ESC CTRL RIGHT-ARROM
CTRL .

CTRL ;

ESC SHIFT CLEAR

ESC BACK S
ESC TaB
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
INVERSE CTRL
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flags reflect the result of the operation. Figure 4
shows an example of the INC operation.

ie *=59680
Z8 Lba #us ;5 IN ACCUMILATOR
I8 5T VALUE JAND IN VALUE
48 INC UALUE JUALUE = 6
58 INC VALUE ; VALUE = 7
68 INC VALUE ;VALUE 8
78 BRK ALl DONE!
88 VALUE ¥-¥+i
98 . END
Figure 4.

This program will place the value 5 in the accumu-
lator and the location labeled VALUE. It then
increments VALUE 3 times. When finished, the
accumulator will still contain 5, but VALUE will
contain 8.

If the INC operation is performed on a byte con-
taining $FF, the byte’s value will ‘“‘wrap around” to
zero. Note that this instruction is not a true math
instruction because the carry resulting from the byte
wraparound is NOT shown in the status flags.

The DEC instruction is similar to the INC instruc-
tion, but operates in reverse. Instead of adding 1 to
the value of the byte, DEC subtracts 1. Figure 5
shows an example of the use of the DEC instruction.

ig *#=5608

28 CLD ;BINARY MODE
ig LpA H5 ,SET COUNTER.
49 574 COUNT 5

58 Lpa #7 ,SET abbuvaL .

68 5ThA AbbyUAL ;10 7

78 LDOP LDA ADDUAL sGET abbual

i) CLC ;SINGLE-BYTE AabDD
gL abC abbvaL ;DD TO ITSELF
aiae 5Ta ADDUAL ;SAVE RESULT
aiia DEC COUNT ;HIT ZERO YET?
aize BME LOOP ;NO! LOOP BacCK
8138 BRK ;AlL DONE!

8148 ADDVAL ¥oM+ii
8158 COUNT ¥*o¥i4i
8168 . END

Figure 5.

In Figure 5, we’re using the variable COUNT as a
simple counter to control the addition of ADDVAL.
We will add ADDVAL to itself 5 times. When fin-
ished, ADDVAL will be multiplied by 32. Let’s walk
through this example.

Line 20 clears the decimal mode so that we’ll
be working in binary mode.

Lines 30-40 initialize COUNT to 5.

Lines 50-60 initialize ADDVAL to 7. When
complete, this program will multiply 7 by 32,
with a result of 224 ($EO) in the accumulator.

Lines 70-100 add ADDVAL to itself, plac-
ing the result back in ADDVAL. This has the
effect of multiplying ADDVAL by 2 each time
it is done.

Line 110 decrements COUNT by 1. When
COUNT reaches zero, the ZERO flag will be set.
This will be our signal to stop.

Line 120 checks the ZERO flag to see if all
five multiplies have been done. If the ZERO flag

is NOT set, the program will branch (BNE)

back to the label LOOP.

Line 130 BREAKS the program when all
five iterations of the loop are complete.

Lines 140-150 define the one-byte storage
areas ADDVAL and COUNT.

As you can see, the INC and DEC instructions can
come in handy when you need a counter or want to
add or subtract without affecting the accumulator.
We have used the X and Y registers to perform
counter functions, but if these registers are in use,
you can always set up a byte and use the INC and
DEC instructions instead.

Bit-flipping.

When you get deeper into assembly language,
you’ll need to manipulate bytes in ways that BASIC
can’t. Now we’ll look at four instructions that allow
a wide variety of ways to manipulate and test the
contents of the accumulator. These instructions are

AND, BIT, ORA and EOR.

BYTE '1: 8 11616811
09 BYTE 2: 1 6 1 1 8

RESULT: ©® 8 1 86886081

Figure 6.

Figure 6 shows how the AND function works. As
you can see, two bytes are used as inputs to the
function. The corresponding bits of these two bytes
are examined. If the bit of the first byte is 1 AND the
bit of the second byte is 1, the result for that bit will
be 1. Otherwise, that bit of the result will be set to 0.
This process is repeated for all eight bits.

In 6502 assembly language, the AND function has
the following eight formats:

AND #n (IMMEDIATE)

AND nn (ABSOLUTE)

AND n (ZERO PAGE)

AND (n,X) (PRE-INDEXED INDIRECT)
AND (n),Y (POST-INDEXED INDIRECT)
AND n,X (ZERO PAGE INDEXED X)
AND nn,X  (INDEXED X)

ANDnnY  (INDEXED Y)

In each of these formats, the accumulator is
ANDed with the memory byte indicated in the
operand. The result of the AND function is placed in
the accumulator. The SIGN and ZERO flags are set
according to the result.

The AND function is most often used to mask off
certain bits of the accumulator or test bits to see it
they are on.

Let’s say you want to get a random number that
does not exceed 7. You could use the code:
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all your Micro Computer needs. We have thousands

l of books, programs and accessories—covering all

the ma]or brands of computers—even 80 different
magazines! The ONE STOP friendly store.
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0O YOUR FIRST PROGRAM
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O INSIDE ATARI DOS
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4250-000084 $19.95
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4560-000055 219 Pgs
0 400/800 DISK GUIDE
4665-000095 $ 7.95
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4665-000111 $16.95
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O ATARI: A BEGINNER S GUIDE
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O ATARI: A USER S GUIDE

$19.95
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NOW. . .PACE has two stores! Our main store, at 345 East Irving Park Road in
l 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).

USE THIS AD AS YOUR HANDY ORDER FORM

l TOORDER: Justcheckthe block by the title of the book oritem you want. Send,
along with your NAME, STREET ADDRESS, CITY, STATE and ZIP CODE, and

I 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

l"‘ﬂi?:L

micro software centers

I Please add $250 postage and handling on all orders. lllinois 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

PLEASE SEND ME A COMPLETE BOOK & SOFTWARE LISTING FOR:
OAPPLE' OATARI® O COMMODORE® O I1BM O RADIO SHACK®

O TEXAS INSTRUMENTS'® O TIMEX'/SINCLAIR® O Other
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GETRND LDA RONDOM
CHMP #8
BCS GETRHND

This code gets a random number and checks to see
if it is greater than 7. If it is, the program loops back
to GETRND and tries again. This routine works, but
it may need to try several times before it gets a good
value.

We can perform the same function easily with the
AND instruction. By using the AND instruction,
only one try is necessary. It even takes less memory
than the previous example. The code is:

LD RANDOM
aND He7

This code MASKS the contents of the accumula-
tor with the value 7. Figure 7 shows three possible
outcomes of the procedure. As you can see, none of
them exceed 7.

BYTE: 1881116861

M MaASK: @ 86 8 8 8 1 1 1
RESULT: @ R

) BYTE: 1 1118111

NI MasKk: 6 6 6 6 @ 1 1 1
RESULT: © @ 6 e

3 BYTE: 0 66 1080068

M MASK: 6 6 8 8 6 1 1 1
RESULT: 8 0 6 @8 6666 = @

Figure 7.

This is just one example of the use of the AND
operation. We’ll cover more uses in the future.

A companion to the AND function is the BIT (bit
test) instruction. It performs almost the same func-
tion as AND, but changes only the status flags. BIT
does not affect the contents of the accumulator. The
primary function of the BIT operation is to test the
contents of the accumulator. BIT has the following
formats:

BIT nn (ABSOLUTE)
BIT n (ZERO PAGE)

Besides not changing the accumulator as a result of
the AND operation, BIT handles the status flags
differently. The ZERO flag is handled the same as
AND. The SIGN and OVERFLOW flags are set to
bits 7 and 6 of the operand, respectively. This is a
strange twist, and I’ve not yet encountered a situa-
tion where I’ve used this odd flag setting. The follow-
ing code shows a typical use of the BIT instruction.

(Continued on page 34.)



As Easy As Falling Off . . .

ALOG COMPUTIN

Dealer and distributor inquiries invited.

HIGH QUALITY
PRODUCTS AT
AFFORDABLE PRICES

We at ALOG Computing wish to thank you for the response you
have given us on our first product the ALOG Pagewriter. (See
Comments) Now we have two other utility programs available for
Atari Home Computer users. We have tried to make them simple and
fun to use. We hope you enjoy them.

All our programs work on ATARI 400/800, 800XL, and 1200XL
computers.

THE ALOG PAGEWRITER

Turns your ATARI computer and 80 column printer into a very easy to use electronic
typewriter. Because the entire page layout is displayed while the user is typing and
editing, the ALOG PAGEWRITER is ideal for simple word processing tasks such as
letters, notes, memos, or the kid's book reports and term papers. The average
learning time is about five minutes.
KEY FEATURES
e Uses standard Atari editing keys (e.g. INSERT, DELETE, TAB, etc.) ® AHELP screen
with command summary e Visible and fully adjustable margins ¢ FILL command for
right justification e Automatic return option (with word moving) e Line ‘Split' and
‘Splice’ commands ® Store 10 pages with no disk swapping ® Not copy protected
REQUIRED EQUIPMENT:
e At least 32K of RAM e One disk drive ® 80 column printer

THE ALOG DISPLAYMAKER

A versatile color graphics program in Forth that you can use for making graphs, charts,
displays or just have fun drawing pictures.

KEY FEATURES
Graphics Mode: e Circles, Ellipses, Rectangles © “Rubber Band” lines ¢ Semi-
automatic fill ® Color pallette for easy variation ® Zoom magnification
Text Mode: e Three sizes of characters @ Three colors ¢ Regular ATARI character set
e Special character set ® “Built-in” character editor (gives unlimited number of
characters)
Disk Storage of 8 displays
“Slide Show" display features
Graphics dump to many dot graphics printers

(2 sizes) — Epson*, Gemini 10, Prowriter and others.
‘requires Graphtrax option

REQUIRED EQUIPMENT
e At least 48K of RAM e One disk drive ® Optional (joystick and graphics printer)

THE ALOG MAILLIST

A simple, easy to use data base program specifically designed for making and keeping
mailing lists and printing out mailing labels.

KEY FEATURES
e Multilevel fast search and sort ® Complete disk utility package @ Split & merge files
e Supports 1 or 2 disk drives e Prints continuous form labels 1to 2 inches high e Uses
standard ATARI Editing Keys ® Holds 130 records in memory and 500 records per
disk ® Make your own backup copies
REQUIRED EQUIPMENT

e At least 32K RAM (48K recommended). ® One disk drive (works fine with two) of
any manufacture that works with ATARI DOS 2.0S ® ATARI BASIC Cartridge ® ATARI
DOS 2.0S e A printer with adjustable tractor feed.

~

ADVANCED SOFTWARE
DESIGNS FOR HOME
COMPUTERS

COMMENTS

from users of the Alog Pagewriter (used
with written permission)

“Great product. I wrote two pages the first time
I sat down with it. I wish I had it a couple of
years ago.”

James Tanaka, Monterey Park, CA

“Refreshingly simple but adequate word
processor at an affordable price — good work.”
Jay Carccarese, San Jose, CA

“Super, I am a Valforth programmer and I love
ir.”
P.R.S., San Antonio, Texas

“Good, simple text processor for letters — great
to be able to back up master disk.”
Larry Cox, Floyds Knobs, IN

“Excellent, it makes letter writing a dream.”
M.H., Oaktown, VA

“Great price and easily learned.”
Noel Brooks, Great Falls, MT

“As I have used PAGEWRITER [ have grown
to love it. After using WORDSTAR and
LETTER PERFECT a truly user kind word
processor is a wonderful experience.”

“One feature which [ feel sets it apart from all
others is the capability to visualize the page.
This feature is indispensable when designing
tables for a report.”

“Thanks again for an excellent piece of
software.”
John C. Goodman, Marblehead, PA

“Excellent for one or two pages of text. It'’s
simple.”
Richard E. Lane, Vandenberg AFB, CA

“Very Easy to use. It’s very useful for letters”
Florian C. Pulver, Riverside, California

“I have found your product to be quite easy to
operate and understand, both in the written
instructions and manual operation. I have the
ATARIWRITER and BANK STREET
WRITER and I find myself using your product
more than either one of these two products.”

“I have also found that for the price of your

product versus that of the other companies that

your product has paid for itself twice over.”
Edward Locke, Mentor, OH

“Very easy to use and perfect for my needs.”
J.B. Karluk, Throop, PA

All programs are only $39.95 each. To order direct send check or money order to ALOG Computing,
1040 Veronica Springs Road, Santa Barbara, CA 93105. We pay shipping. For information, credit
card orders or C.0O.D., call our distributor: COMSTAR (805) 964-4660.

CIRCLE #120 ON READER SERVICE CARD.

(ATARI is a trademark of Atari, lnc.)j




PAGE 34

ANALOG COMPUTING

ISSUE 18

Lbf BYTE
BIT TESTBT
BNE BITON

BITON

BYTE  #o¥+1
TESTBYT .BYTE 581
END

This code uses the bit mask TESTBT to see if the 1
bit of the memory location labeled BYTE is set. The
value contained in BYTE is placed in the accumula-
tor, then the BIT instruction is executed. Since
TESTBT is the location used by the BIT operand, the
accumulator will be ANDed with $01. If the 1 bit of
the accumulator is set, the result of the BIT opera-
tion will be a NOT EQUAL condition. In this case,
the BNE instruction would cause the program to
branch to the location BITON. Otherwise, the pro-
gram would fall through to the code after the BNE
instruction.

I personally don’t use BIT instructions much.
Unfortunately, the designers of the 6502 didn’t
allow for an immediate format of this instruction. As
a result, you must set up all the masks you use
somewhere in memory, making the operation a bit
more cumbersome.

This OR that.
Another bit-manipulating instruction used fairly
often is the ORA (OR accumulator) operation. The
formats of this instruction are:

ORA #n (IMMEDIATE)

ORA nn (ABSOLUTE)

ORA n (ZERO PAGE)

ORA (n,X) (PRE-INDEXED INDIRECT)
ORA (n),Y (POSTINDEXEDINDIRECT)
ORA n,X (ZERO PAGE INDEXED X)
ORA nn, X  (INDEXED X)

ORA nn,Y (INDEXED Y)

Unlike the AND operator, which only sets the
result bit when both input bits are 1, the OR opera-
tor sets the result bit when EITHER input bit is 1.
Figure 8 shows how the OR function works.

BYTE 1: 1 6 1 1 86 1 1 @8
3 BYTE 2: @6 1 i

RESULT: 1 1 11611868

As you can see, the OR operation sets the result
bitif either bit 1 OR bit 2 is set. If both of the bits are
off, the result bit will also be off. Like the AND
operation, the ORA operation affects only the SIGN
and ZERO flags.

The OR operation is used to turn on specific bits
in a byte, most often in graphics handlers. The fol-

lowing code demonstrates how the OR instruction

works.
ia *¥=5600
z8 LD BS4C :54C IN ACCIHMN.
Ia ORf H511 0R WITH 511
48 ORfA ORI IOR MWITH $8a
58 BREK :alL DOKE!
68 ORI .BYTE 586
78 .END

Figure 9.

Line 20 loads the accumulator with $4C
(01001100 binary).

Line 30 ORs the accumulator with $11
(00010001 binary). After this OR operation,
the accumulator will contin $5D (01011101)
binary).

Line 40 ORs the accumulator with the
contents of the memory location OR3. Since
OR3 is defined as $80, the accumulator will be
OR’d with 10000000 binary. After this instruc-
tion is executed, the accumulator will contain
$DD (11011101 binary).

Line 50 stops the execution of the program.

At this point you can see that the accumulator
contains $DD.

An ANALOG exclusive.

The last accumulator manipulation instruction
we’re going to look at this time is EOR (exclusive-
OR). This instruction works like OR except that
when BOTH input bits are set, the result bit will be
turned off. The following example shows how EOR
works:

BYTE 4: 1 ‘8811 08010 1
Hil] BYTE 2: 1 8 8 1 1 1=8

RESULT: @6 86 1 6 186081

The EOR instruction is commonly used in gra-
phics routines, and also for flipping the setting of bits
in program flags. Let’s see how the EOR instruction
lets us flip bits. The following example shows the
EOR function flipping all the bits of a byte to the
opposite binary settings:

BYTE 1: 1 8 1168681
I3 BYTE 2: 1 181 1t "1

RESULT: @ 1 8 8 1118

No matter what the contents of byte 1, if it is
exclusive-OR’d with $FF (binary 11111111), the
result of the operation will be the mirror-image of
the first byte. The 6502 code necessary for this
operation is:
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LDA B5B1
EOR #5FF

What if we only want to flip a certain bit? The
following example shows the flipping of only the 4
bit of byte 1:

BYTE 1: 1 8 1 1 688 1
] BYTE 2: 8 5 6 866 188
RESULT: 1 8 118 1831

As you can see, the bit has been flipped to a 1. The
equivalent 6502 code for this example is:

LD i3B1
EOR #5064

The EOR operation is easy to use. All you need to
do is determine which bits you want to flip and
exclusive-OR the accumulator with the appropriate
byte. Like the AND and ORA operation codes, EOR
sets the SIGN and ZERO flags according to the result
of the operation.

Problem time.

Here are some good bit-manipulation problems
for you to solve for next month.

In each of the following problems, you are given
bit patterns before and after a bit manipulation oper-
ation. You must determine (1) the operation (AND,
ORA, EOR) and (2) the second bit pattern used to
obtain the result. Some problems have 2 possible
answers. These are indicated with a (2) to the right of
the problem. If you’ve read carefully, these should be
a snap to solve.

BYTE 1 OPN BYTE 2 RESULT ANS

aigasail aiaaseail 2}
11861811 10168618
iiiiaeas aigeveas (2}
aisisgiel 11111111 €22
iieeioee eiiiiies
11111111 111186881 (22
fagieaies leiiieae
gi16688111 oboieeis

Until next time, try developing some problems of
your own. It’s a good idea to try some addressing
modes other than the ones used in this column. Next
month, we’ll find out how to do simple multiplica-
tion and division! [J

 There’s nothing else like

DECISIONS ... DECISIONS™
A TOOL FOR MAKING LOGICAL CHOICES.

Combines scientific decision-making principles
with your computer's power, to shine new light
on business, personal, and family decisions.
»EASILY SORT OUT CONFUSING INFORMATION.
»REMOVE UNCERTAINTY FROM DIFFICULT CHOICES.
»CLARIFY AND QUANTIFY YOUR IDEAS.
»SHOW OFF YOUR COMPUTER’S PRACTICAL SIDE!
Leads you step by step through any problem;
analyzes your choices with swift computer
accuracy; displays the results in easy to
interpret graphic form, on your TV screen.
DECISIONS...DECISIONS program disk for 48K ATARI
and complete reference manual, in handsome binder,
only $37.50 including shipping, add $2.25 tax in Calif.
OBDER NOW - you'll be glad you did. Send check to:

L WVAARRE  Stanton, CA
CIRCLE #121 ON READER SERVICE CARD.

Address all letters to:

BOOT CAMP
B©. Box 23
Worcester, MA 01603

HERE COMES THE FUN!
PLAY

BEAT

THE

BEATLES

on
Interactive ™ gmSoftware
48K DiskKk OR CASSETTE $24.95

AVAILABLE Now. ORDER DIRECT FROM:

INTERACTIVE SOFTWARE
P.O. Box 991
BALA-CYNWYD, PA 19004

For ALL ATARIBBRAND COMPUTERS
©1983 INTERACTIVE SOFTWARE. (215) 725-9756

NOT AFFILIATED WITH ATARI, INC.
CIRCLE #122 ON READER SERVICE CARD.
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ULTIMA |

by Lord British

SIERRA ON-LINE

Sierra On-Line Building
Coarsegold, California 93614
48K Disk $39.95

by Steve Panak

Ultima I may not be the most difficult adventure
game, but it is quite possibly one of the most addic-
tive. One of the most famous adventure games for
the Apple computer has finally been translated for
the Atari, and, much to my horror, I was unable to
get a full night’s sleep until I had completed it.

The game follows the traditional D & D theme.
You must first create your character, assigning him
various attributes, such as strength and intelligence,
and then you steer him through the Ultima uni-
verse. Each character is created from a “prototype
seed”” which is first copied onto a blank disk. Then a
menu is presented for you to assign attribute values
and select a race and class (fighter, wizard, etc.) for
your character. Throughout the adventure, you will
learn to love your creation, as he gains experience,
gold, and rises in level until he is able to battle the evil
Mondain.

Ultima 1 is epic in its scope, as it encompasses
four continents, as well as space and time. As you
increase your wealth and power you are able to
purchase boats, aircars, and finally a spacecraft.
Weapons, too, increase in power, as does your
armor. Wizards and clerics can utilize increasingly
more powerful magic spells. You must steer your
character through towns, in which you purchase
supplies; castles, where you ask the king for quests
and rescue a princess; and dungeons, where you
complete your quests and gain experience and gold
by defeating a multitude of monsters. I won’t give
away the nature of the quests to avoid spoiling the
adventure, but I will say that the battles in the dun-
geons are probably the best part.

The hi-res graphics are most impressive. There is
fine scolling as you move over the continents. The
dungeons are likewise impressive, and are drawn
with linear lines, simulating vector graphics like
those found in the arcade version of Tempest. Each
of the many monsters has a distinctive appearance
and specific strengths and weaknesses. Movement is
extremely easy with the joystick option. Even when
using the joystick, the keyboard must be used, as the
joystick only controls movement on one plane and
allows you to attack. Often times, very late at night,
you will find yourself repeatedly thinking that you
will go into the dungeon “‘just one more time.”

Unfortunately, the game is not without its draw-
backs. Much time is spent waiting for the disk to

supply more data when you move from one playing
area to another. Also, many disk swaps are neces-
sary; the game would be much more playable if two
disk drives are used. Puzzle quality and difficulty are
low. Little, if any, actual problem-solving is neces-
sary, as most problems simply involve going some-
where or killing something. Although the graphics
are great, the space sequence is poor arcade action at
best, although a slight strategy is necessary. Thereisa
save game feature which is always a plus. The end of
the game is a bitter disappointment, somewhat of an
anti-climax, when compared to what I expected.

The documentation is fairly limited, which leaves
alot for the player to figure out on his own. Thisisa
convenient reference card, to remind you of the
one-letter commands to control the action.

All things considered, I can give a conditional
recommendation for Ultima I. It will please those
people who revel in arcade action. It may disappoint
those who prefer high difficulty and logical puzzles
which must be solved. However, I enjoyed the game,
although I belong to the latter group. Rating on a
scale from 1 to 10, Ultima I rates as follows: puzzle
quality-3.5; documentation-5; graphics-8; overall
playability-7.5. (I

PERSONAL

® IMPROVEMENT
® CONFIDENCE
® KNOWLEDGE
® ADVANCEMENT

THE
C-O-M-P-U-T-E-R-I-Z-E-D
"W flashcard method of learning ##~

® FACTS @KNOWLEDGE @ANSWERS
that you want to learn

§ can be entered then brought back to help
you learn , rem & associate

$an ingenious HINT feature helps you recall &
associate by giving only selected parts of a
fact or answer whenever you ask for it

§ cards can be used in reverse order, back side
shown first, (excellant for englishe foreign
language learning )

§ cards can be sorted, changed, erased, added,
stored & more

P you select either self or computer scoring

P missed cards can be selected out for rerun
as often as you decide

will run on ATARI 400/800 with 48K

send $26.95 (postage included) for disc &
manual to TELEMETRICS p.o. box 606
Arab, Al. 35016

——Alabama residents add$1.75 sales tax —
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From out of our minds

THE TAIL OF BETA LYRAE will amuse and amaze you
for many months to come. Why? Because it CHANGES
astimegoes by. Soyou’llneverget bored. There’s even

tain you while you play. Only $34.95

For the Atari Home Computers.*

Visa/Mastercardaccepted. $2.00shipping/handling
(Californiaresidents add 62% sales tax).

B DATAMOST:

The most out of our minds. Copyright * 1984

8943 Fullbright Avenue, Chatsworth, CA 91311-2750 JRATAKGET Uk
*Atari is a trademark of Atari, Inc. (818) 709-1202 #

e,
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original toe-tapping, finger-snapping music to enter- m
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by Sally Forth

Dear Sally,

The mUse article on page 112 of Issue #14 states that
BASIC arrays eat up RAM. Each array element requires
six bytes, meaning a 10 x 10 array uses 600 bytes. Is
FORTH as wasteful?

If FORTH uses six bytes for each array element, can |
simulate arrays by using strings? The mUse article says
that BASIC strings are more RAM-efficient, using just
“one byte per DIM allotment.”’

(Unsigned)

All numbers in Atari BASIC are stored in a 6-byte
floating-point format. The reason for using this for-
mat is that it allows BASIC to express very large and
small numbers easily. The disadvantages of floating
point are that it takes a lot of memory space to store
each number, and a lot of processing time to handle
them.

FORTH is considerably more flexible than Atari
BASIC when it comes to storing numbers. With
FORTH, you can define your own storage formats
that are as efficient or wasteful as you like, limited
only by the capacity of the machine.

The “default” format for a FORTH number is a
2-byte signed integer. This format allows you to
express any whole number between -32768 and
+32767. No fractions or decimal points are allowed;
that is the price you pay for using only one-third of
the storage space required by Atari BASIC.

How do you set up an array in FORTH? The
method you use depends on what you’re going to do
with the array. Let’s assume that you need an array
called BOX with 10 elements in it. In Atari BASIC,
you would type:

DIM BOK(3)

Notice that BOX is DIMensioned to 9, not 10. The
reason is that BASIC numbers array elements start-
ing with 0. If you DIMed BOX to 10 instead of 9,
you'd actually be reserving space for 11 elements
instead of 10. BASIC is wasteful enough without

having useless array elements hogging up RAM!

The BOX array could be defined in FORTH like
this:

UARIABLE BOX 18 alLLOT

Not too hard to grasp, except for that mysterious 18
ALLOT. What has the number 18 got to do with a
10-element array? It works like this: the FORTH
word VARIABLE automatically reserves 2 bytes in
the dictionary under the name BOX, enough for one
signed integer. The 18 ALLOT phrase tells the com-
piler to reserve 18 additional bytes under the name
BOX. Those 18 bytes are enough to hold 9 more
2-byte numbers. That gives BOX a total storage
capacity of 20 bytes, or 10 2-byte numbers. See?
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Now let’s fill our BOX arrays with numbers. We’ll
assign each number a value equal to its position in
the array, so that BOX (0)=0, BOX (1)=1, BOX
(2)=2, etc. One way to accomplish this in BASIC is:

i8 DIM BOH(9)
28 FOR I-8 TO 9
I8 BOK(IX-I

48 NEXKT I

In FORTH, you could try:

VARIANBLE BOX 18 aALLOT

ia 8 DO
I I 2% BOX + !
LoOR

The above FORTH example works okay, but it isn’t
as efficient as it could be. Because all of the numbers
in the array are less than 255, we could use a single
byte to store each one instead of two. And since the
numbers are predefined, why not stuff them into the
array at the same time the array is defined?

Here’s an example that will show you what I mean.

LABEL BOX
ec, 1¢, 2¢C, 3 C,"40C€,
SC, 6C, 7C, 8¢C, 9 C¢C,

The word LABEL simply marks a place in the dic-
tionary and gives it the name BOX. The following
sequence of C, words simply compiles the byte
values O - 9 directly into the dictionary. You end up
with a “‘string” of 10 bytes numbered O - 9, already
initialized and ready to go without any external
loops! How’s that for efficiency?

I'll leave you with a semi-useful example of how to
set up and access arrays in FORTH. Let’s set up two
arrays, XPOINTS and YPOINTS, each of which
containing the fixed X and Y coordinates of ten
points to be plotted sequentially. I'll show you the
code that will set up the arrays and plot the points, in
both BASIC and in FORTH.

First, the BASIC code:

i3 DIM XPOINTS{9),YPDINTS(9}
28 FOR I=8 TO 9

38 READ X:KPOINTSIII=HINEKT I

48 FOR I=8 T0 9

58 READ V:VYPOINTSCIIC-Y:INEXT I

68 GRAPHICS I:COLOR 1

78 FOR I=8 T0 9

88 PLOT XPOINTSCI),YPOINTS(II)

98 NEXT I

188 REM ¥ X-COORDINATE DATH

ii8 paTA 28,16,20,24,12,28,16,28,24,28
126 REM ¥ Y-COORDINATE DATA

138 paThA 6,8,.8,8,9,9,16,18,18,12

Here’s the same thing in FORTH:

{ First set up the ¥ and ¥
{ coordinate tables 3

LABEL HPOINTS

26 C, 16 C, 28 C, 24 ¢cC, 12 C,
28 ¢, 16 C, 28 C, 24 C, 28 ¢C,

LABEL YPOINTS

6 C, 8 C, 8 ¢, 8 C, 2 C,
9 ¢C, ie ¢, 18 C, 18 C, 12 C,
{ The following word will read the
{ coordinates out of the tables and
{ PLOT them 2
: PLOTEM
3 GRAPHICS
1 COLOR
ia 8 po
I HPOINTS + @ [ fetch x-coord )
I YPOINTS + @ ( and y-coord 3
PLOT { and PLOT them 3}
LooOp
H { simple, eh? ]

Remember: whenever possible, initialize an array
by compiling the values directly into the dictionary.
And use bytes instead of words when your data
values are less than 255. You’ll save all sorts of RAM
space, which can then be used to accomplish more
interesting things. [

Prints your Atari® Graphics Screens like you've never seen before! Even prints GTIA -
mode 9 with 16 shades. Prints various sizes from ¥sth page to GIANT Wall Sized
Posters. Allows you to enlarge and print any portion of the screen. Works with
standard paper and Epson, NEC, CITOL or Gemini printers. Prints vertically or hor-
izontally. Special feature lets you modify pictures on the screen. Accepts Graphics
Master, Micropainter or your own screens. Only $20.95

FREE: With any Magniprint order — PRINTALL. Allows you to print your programs o files just as they

Scanalyzer

o
T LASTA UTILITY THAT DOES IT ALL. Scans & Analyses ALL Atari® programs.
lorks on programs stored on: Disk, Cartridge or directly from memory © Con-
erts complex machine language into readable assembler e Transforms ANY
tari® BASIC program into listable, modifyable BASIC e Changes a 4, 8 or 16K
artridge into a binary load file and source file that you can view & change using
egular Atari® assembler. Clearly shows protection techniques such as: BAD
ECTORS, BAD DATA MARKS, DUPLICATE SECTORS and FORCED CRC
RRORS. Even finds and displays hidden directories. No other program can
o all this! £29,95
omplete with instructions in theory and use. Written with the help of George Morrison, author of
Atari® Software Protection Techniques,”" and a leading authority on software

l.///ml I(El‘ﬁ ‘gx@\g\\_ . ; : oellmg Book
(] o 9 AW -A\ | - (over 100 pages)

ustomizes your Atari® to transform it into one of the most powerful program & ‘‘ATARI® SOFTWARE
levelopment tools ever e Allows you to alter functions of your keyboard to fit PROTECTION

our personal needs e Allows you to give multiple commands that will execute TECHNIQUES™
utomatically on systems start up or whenever you wish e Makes the com- Explains how {0 prtect
uter seem to program itself e Can generate common program lines or state- AUy
ents from a single keystroe, greatly reducing typing time. Imagine hitting § software against copying
ne ker (or combination of keys) to generate any statement of your choice Complete with disk of
nstantly on the screen! ® Lets cursor move 50% faster ¢ Works perfectly with protection programs
asic, Assembler, Pilot, or all by itself. This 100% machine language program

as developed by a large scale systems programmer for his own use, but is

ow available to everyone e Increases programming efficiency by 70%

educes keying errors e Easy enough for a beginner.

Send check or money order to ALPHA SYSTEMS
Include $2.00 shipping & handing 4435 Maplepark Road
Onio residents add 5'% % sales tax. stﬂw, OH 44224'
216-374-7469
Call to charge to MasterCard or VISA.

Allfor your Atari* Computers. Disk drive and 48K required
Atan™ s a trademark of Warrier Communications

US: Order any 3 programs & get FREE, Deluxe Space Games (3 games on a disc) :
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Great Software e Great Service *Great Prices

Activision
Adventure International
Atari

Atari Program Exchange
Avalon Hill

Big Five

Bram

Broderbund
Budgeco

CBS

CDY Consulting
Computari
Continental
Datasoft
Designware
Eastern Software
Educational Software
Edu-ware
Electronic Arts

Epyx

First Star

Funsoft

Gamestar

Hayden

Imagic

Infocom

In-Home Software
Innovative Design
JV Software

L&S Computerware
LJK

Koala

Master Control Software
Microprose

MMG

Monarch Data Systems
Muse

Odesta

0SS

Parker Bros.
Penguin

PDI

Quality Software
Reston

Roklan
Scarborough
Scholastic Wizware
Sega

Sierra On-line

Sim

Sirius

Spinnaker

SSI

Sublogic

Swifty

Synapse

Thorn-EMI

Tronix

Versa

Prices only good thru April 30th, 1984

For almost a year, we’ve worked
hard tfo bring you our selection of
quality Atari software titles at low,
low prices.

This month, we’ll let you pick the
specials. Every Atari program we
sell — and that’s well over one
thousand programs — is 30%-50%
off the suggested list price until
April 30th.

During April, we’ll also help you
overcome the “Atari 850 Interface
Blues”, with superspecials on the
Ape Face Printer Interface and the
Trak AT/D2 Disk Drive with built-in
printer port.

Remember, our prices on software
for your Atari from almost everybody
will never be lower than they’ll be
until April 30th!

Call or write for FREE CATALOG (specify Atari)
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Mail order prices do not apply
at our retail location.
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EXODUS: ULTIMA Il

by Lord British

ORIGIN SYSTEMS

P.O. Box 99

North Andover, Massachusetts 01845
48K Disk $59.95

by Cliff Chaput

It all started when I bragged to my friend, “‘Hey,
Ted! 'm going to review Ultima III!”

“Neat, Kiffy,”” he replied. (I hate it when he calls
me Kiffy.) “But I thought you didn’t like role-
playing games and medieval themes.”

Role-playing? Medieval? Yech. Well, I thought,
I’'m stuck with it. I might as well review it. I shoved
the disk in the drive and booted it with bad expecta-
tions. After viewing a modest title screen, the pro-
gram began. Wow! I had to admit, the introduction
was quite fabulous. Some heavy-duty programming
must have gone into the title’s “‘materialization.”
And there’s a cute little dragon fight thrown in there.
Very well done!

After that I ran into a problem. For those of us
who are buying an Ultima program for the first
time, beware: You must be prepared with a blank
diskette. On this will go a copy of the back side of the
Ultima III disk, your player disk.

Once you’ve got that over with, you may enter the
magical land of Sosaria. The finely-detailed graphics
really get you into the game. The landscape and the
players are works of art. Take a moment to really
appreciate them. The music is quite beautiful as well,
not to mention appropriate.

First off, you get your player or group of four
players prepared to battle, steal, and cast. Once your
ensemble is ready, you journey around the island,
exploring forests, entering towns and castles, search-

ing for some unknown creature named Exodus.
Hidden in mountain caves are dungeons, and once
you enter one of those, it’s like going through a maze
(one might suggest keeping a map). Finding moon-
gates, stealing money, killing trolls — it’s all part of
the fun. This is the type of game that’ll keep you
going for months. A true programming triumph.

But, as all programs do, Ultima III has its prob-
lems. For instance, the music can get very monoto-
nous. Although there is a sound toggle key, it only
turns off the movement and battle sounds, and the
music goes merrily on.

And the ultimate of all problems, “The Glitch!”
Now I’'m not trying to stir up hot coals or anything,
but my copy of Ultima III does not work. I
wouldn’t mention this if I thought it was an outside
case, but good ole Ted is on his third Ultima I11, and
he says that it’s going sour, too.  would really hate to
knock such a wonderful product on a one in a mil-
lion chance, but four out of four? That’s not a good
record.

In short, Ultima III is a must-have for your
software collection. You might want to ask around to
see if all those Ultima IIIs glitch; I doubt if they all
do. You may have some problems at first, but once
you get started, you’ll never be able to stop. [

( EPSON*, NEC*, PROWRITER*, GEMINI*, OKIDATA 92* \

OKIDATA 82A/OKIGRAPH, M-T SPIRIT, DMP-80, PANASONIC KXP-1070

T

NEW ™

FléiNTuIz’

ATARI

l EN P.O. Box 2205
ACROWARE  Redondo Beach, CA 90278
k * Indicates Trademark of non-related company /

The only self-booting grafix handler for dumps in horizontal format
— all mach. lang. — Lister incl. — all modes — mixed modes —
change aspect ratios, etc. while running other programs — assem ed
— basic or no cartridge — demos, utilities, fonts, included — dump,
create forms, stationery, calendars, requires interface. $29.95

B diskwiz-Il B

Now for single/double density. Repair, explore, alter, duplicate,
map, speedcheck, bad sector (810), block move, trace, special print
capabilities, disassembler, new speed, new ease, new functions,
special printing functions, excellent repair tool w/instr. — even better
than before! The best repair/editor/duplicator at any price — still at
the lowest price. (Updates avail. for a small fee.) $29.95
1st Class Postage Paid
California Residents add 6%, Foreign Orders add $2.50
C.O.D. add $3.00 — No credit cards
Prices subject to change
(213) 376-4105
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GRUDS IN SPACE

by Chuck Somerville and Joe Dudar
SIRIUS SOFTWARE

Sacramento, California 95827

48K Disk $39.95

by Patrick J. Kelley

So, my friend, you wanna be a Space Jockey, huh?
You wanna visit exotic places, strange new worlds,
and hobnob with inscrutible aliens, huh? You say
you wanna battle horrible maneating monstrosities
and be a Galactic Hero with medals and all that, do
ya? Don’t ask for much, do ya, friend? I suppose you
even wanna be a Rich Man for all your troubles, too.

Under most circumstances, these requests would
be next to impossible to achieve one at a time, but
put them all together and the odds of them happen-
ing to one person would be astronomical. However,
if you’re willing to invest a few dollars, a bit more
time, and a lot more patience, you can get as close to
all this as any Earthly mortal can. Prepare to match
wits with Gruds In Space.

:5
THERE IS5 A WMINDOW TO THE EQST

HERE IS A KEYBOARD ON THE WALL.

Gruds in Space.

The premise for this new graphics/text adventure
from Sirius Software is the stuff of classic yarns. You
are a lone wolf space pilot, approached by Earth’s
Armed Space Force to carry out a do-or-die mission,
with the fate of our dear planet’s fighting men in the
balance. It seems that your ship is the only one in the
solar system close enough and fast enough to fly a
daring rescue mission. Your destination: The airless
moon of Baranok, and site of a pitched battle. Unless
precious fuel is rushed to the waiting Earth star
force, the future looks pretty grim for ol’ Terra and
her boys in uniform. You are the last hope, and
should you decide to accept this mission, you may be
signing your own death warrant. Grimly you accept,
solely out of patriotism and strong moral fiber. (Or

is it because of the $1,000,000 cash reward waiting
for you if you succeed?) Nevertheless, the game is
afoot. But before you begin to spend that cool mil-
lion, you better hear some more facts.

Let the game begin.

Firing up the Hyperwarp on board your ship, you
set off in search of the fuel, and your place in the sun.
Ahead of you lies the majestic planet Saturn, and the
beginning of a great adventure. For it is not just a
simple matter of just getting the fuel. First, you must
beam down to one of Saturn’s moons and establish
contact with the natives in a local mining colony. All
of your skills as a detective and a diplomat must be
brought into play here, as you barter for the location
of the fuel, hunt for clues, and come face to face with
the Gruds.

If your first meeting with a Grud is unsettling, be
assured that the feeling is a mutual one. If there is one
thing that a Grud hates, it’s a human. You’ll find no
friendly aliens here, nor any help in your quest. If
you can get one of the squat, green aliens to even
answer your questions, you’re doing good. It is here
on the planet of the Gruds that your work really
begins, so be ready to meet any adversity head on.
Before you’re through, you’ll either qualify yourself
as an interstellar diplomat, or a hopeless basket case.
So be thorough, leave no stone unturned, but above
all, be quick.

Lotsa luck!

This is not a game for quitters. Many an obstacle
will be thrown in your path in the course of this
game, so if you intend to stay with it you had prepare
yourself for loads of frustration, cursing, hair pulling
and rewards beyond your wildest dreams. As a
novice adventurer, | found myself on the verge of
abandoning the game many a time, but a cool head
prevailed and I’m not sorry at all. This is an enjoy-
able game that will provide many hours of thrills and
delight, along with a real sense of accomplishment
that cannot be found in your average shoot ’em up or
blow ’em to Hades derivative.

But perhaps the best feature of Gruds In Space is
the graphics. This is the most detailed and animated
graphics/text adventure that I’ve ever seen, and
belies a lot of love in its creation. Blinking eyes,
twinkling stars, flashing lights and leering monsters
fill every frame with a real character, and the con-
tinuity of shape and color are truly amazing. This
game sets a standard that many other so-called “gra-
phic”” adventures fall far short of, both in concept
and execution. In some cases, the animation is so
well integrated that it becomes more than just an
enhancement to the adventure, but a feature unto
itself. I won’t say any more to give away the plot or
spoil the myriad surprises in store for you, so I'll just
close by saying that if every picture is worth a thou-
sand words, then Gruds In Space must qualify for at
least a hundred volumes. []



MILES
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The Finest Accounting Software Available for the Atari Today

It’s good for business.

Who says the Atari is just a
games machine? Not us. And we
have the software to prove it.

There’s no longer any reason to
spend thousands for a “business
computer” when your Atari and
Miles Accounting System II can
handle any accounting situation
your business can throw at it.

Miles Computing has the hands-
down, best accounting software
available for the Atari today. We
think you'll agree.

The Critics’ Choice.

The critics agree. Here’s what
some of them said about Miles
Payroll System:

“The package is flexible and capable of
holding and manipulating a wide spectrum of
information. In fact, it is hard tothink of an area
the program does not cover.”

—Desktop Computing

“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

“The documentation is excellent—well-
written, clear and concise.”
—Desktop Computing

“So much for the Atari’s reputation of being a
games-only machine.”
—Desktop Computing

Hardware Requirements: Atari computer
with 48k, any 80 column (minimum) printer,
and 2 disk drives (single or double density).
Double density drives will greatly increase the
capacity of Miles Accounting System II.

Price: $145 per module. Buy any 3 modules and
get the 4th one free.

“In all respects—
features,
performance, ease of
Miles use, documentation
Payroll System and support—this is
a professionally
conceived and
executed program.
We look forward to
other business
software from Miles
Computing that will
serve the needs of
Atari owners.”
—InfoWorld

InfoWorld
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Error Handling

The Complete
Accounting System.

There are six separate modules
in the system. Each functions
individually as a complete stand-
alone program. All six modules can
also be easily linked resulting in an
extremely powerful integrated
accounting system.

General Ledger System™***

Allows interactive maintenance of the chart
of accounts file, including add, change/inquiry
and delete. Handles up to thirteen accounting
periods, supports multiple profit centers, prints
source cross-reference reports, financial
statements (Income Statement, Balance
Statement, Statement of Cash Flow).

Accounts Receivable System**

This comprehensive system processes and
maintains records from customer invoices and
cash receipts, calculates service charges,
maintains sales history and credit rating
records. Allows aging. Handles both open items
and balance forward customers.

Accounts Payable System™***

Keeps accurate status of all outstanding
obligations: prints cash requirements report,
allows flexable payment selection, including
partial payments, prints A/P checks and check
register, prints vendor analysis report.
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PAYROLL | Payroll System

Cumulative totals are maintained for each
employee, as well as complete reporting, check
writing, and W-2 reporting. Allows weekly,
biweekly, semimonthly or monthly pay periods,
handles Federal, State and City taxes, FICA,
SDI, Group Insurance, Federal and State
Unemployment Insurance, maintains
cumulative totals and Worker's Compensation,
prints paychecks and W-2's. Gives 941
information.

Inventory Control System**

Provides complete control of your resale
inventory: not in stock items, items on order,
items at or below reorder point, complete
Vendor Item Report, suggested Purchase Order
to Vendor. Allows for inventory costing by
either average cost, LIFO or FIFO, and handles
multiple pricing per items.

Order Entry Invoicing System™**

For entry of sales orders and shipping data,
and printing customer orders, invoices and
shipping papers. May also used to maintain
address records, generating back orders for
partially filled orders. Orders are automatically
printed when shipping dates are entered into
the system. Provides O/E and editing, handles
credit memos, prints picking tickets, price lists
and stocking status reports.

** Available end of 2nd quarter 1984
*## Available 3rd quarter 1984

See for yourself.

Ask your local computer dealer
to show you one of our self-
running demos, or call us directly.

Miles ahead of the pack.

MILES COMPUTING
7136 Haskell Avenue Suite 300
Van Nuys, California 91406
(818) 994-7901
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You’re on maintenance duty aboard the USS Sea
Moss, patrolling the icy North Atlantic waters with an
arsenal of twenty nuclear missiles.

The Sea Moss is no ordinary sub. She’s the first to
carry the Navy’s new experimental sonar-jammer that can
malke her "‘invisible”” to even the most sophisticated enemy
sensors. The 50-kiloton cruisers in her missile bay are the
pride of the Pentagon: fast, silent, incredibly accurate.

The enemy would love to get their hands on the Sea
Moss and her secrets. It's not likely to happen, though.
The only way they could possibly breach the hull would be
from the inside — and your fellow crewmembers have
been carefully handpicked for their unswerving patriot-
ism and utter lack of imagination. No ““‘moles’’ in this
bunch of sailors. No, sir!

The intercom in the equipment bay clicks to life. ‘‘T've
got a bad line in the forward escape tube,”” a voice from
the command deck crackles. **Wanna come up here and
take a look at it?”’ You grab a screwdriver, scoot up a
ladder and slam the hatch of the escape tube behind you.

It’s all over in a few seconds. The General Quarters
klaxxon blares to life. You hear the shrieks and choked
coughing of friends as they stumble through the passages
outside, and a single hoarse shout: ‘Gas!”” Some poor
sucker pounds weakly on the escape hatch. Then the
alarm cuts off as suddenly as it began. Everything is silent
as death. Frozen with fear, you sit trembling in the airtight
escape tube, knowing that now it’s just you and the Sea
Moss against whoever shut off the alarm.

The game.

Crash Dive! is a machine-language text adventure
that pits you in a race against time. As the sole
survivor of a terrible act of naval sabotage, you must
find a way to keep your ship out of the hands of The
Enemy. No sacrifice is too great to achieve this
important goal. The question is, how do you get rid
of a giant nuclear submarine and everything in it?

As the start of the game, the Sea Moss is assumed to
be cruising along the surface of the ocean. Your
mission is as follows:

1. Find a way to survive in the submarine’s
poisoned atmosphere.

2. Get the sub under water, so that enemy
ships will not be able to reach it easily. You have

a limited number of moves after the game begins

to accomplish this, or the Enemy will capture

the sub and kill you on the spot!
3. Find a way to completely destroy the Sea
Moss.

Some of these goals will be relatively easy to
accomplish. Others will require careful thought and
a little bit of resourcefulness. Don’t forget that there
may be somebody left alive on the Sea Moss besides
yourself — and that somebody might not be very
friendly!

We’ll discuss the details of playing Crash Dive!in
a moment. First, let’s take a look at the program

itself, and how to get it up and running on your
computer.
Typing it in.

Listing 1 is an Atari BASIC program that will
create an auto-booting version of Crash Dive! on
disk or cassette. The DATA statements are listed in
hexadecimal (base 16) in order to make the program
as small as possible. It makes typing a little more
difficult, but it's a necessary evil.

Listing 1 will not fitin a 16K Atari system. You’ll
need at least 24K of memory if you’re using cassette,
or 32K if you’re using disk. However, the machine-
language file created by Listing 1 does fit in 16K. If
you only have 16K in your computer, ask a friend
with a larger system to help you type in and RUN the
BASIC listing. After the boot tape or disk is made,
you’ll be able to enjoy the game on your 16K system.

Listing 2 is the assembly-language source code
for Crash Dive!, created with the MAC/65 Macro
Assembler. You do not have to type Listing 2 into
your computer to play the game (thank goodness!).
It’s provided for those readers interested in learning
how the program works.

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

Cassette instructions.

1. Carefully type Listing 1 into your compu-
ter (remember, you need at least 24K to do
this). Use C:CHECK (page 30) to verify your
typing.

2. When C:CHECK says the program is per-
fect, type RUN and press RETURN. The pro-
gram will prompt you with:

MAKE CASSETTE (0) OR DISK (1)?

Type O and press RETURN. The program will
now 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 incor-
rect lines and re-RUN the program as necessary
until all typos are eliminated.

3. When all DATA lines are correct, the
computer will “‘beep”” twice and prompt you to
READY CASSETTE AND PRESS RETURN.
Insert a blank cassette into your recorder, press
the PLAY and RECORD buttons simultane-
ously and hit RETURN. The message WRIT-
ING FILE will appear, and the program will
create a machine-language boot-tape version of
Crash Dive!, printing the line number of each
DATA statement as it goes. When the READY
prompt reappears, the game is recorded and
ready to play. CSAVE the BASIC programon a
separate tape before continuing.

4. To play Crash Dive!, rewind the boot tape
created by the BASIC program to the beginning.
Turn your computer OFF and remove all car-
tridges. Press the PLAY button on your recorder
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and turn ON your computer while holding
down the START key. If you have a 600XL or
800XL computer, you must hold down the
START and the OPTION keys together when
you turn on the power. The computer will
“beep’’ once. Hit the RETURN key and Crash

Dive! will load and run automatically.

Disk instructions.

1. Type Listing 1 into your computer and
use D:CHECKZ2 (see page 30) to verify your
typing.

2. When D:CHECK says the BASIC code is
perfect, type RUN and press RETURN. The
program will ask:

MAKE CASSETTE (0) OR DISK (1)?
Type 1 and press RETURN. The program will
begin checking the DATA statements, printing
the line number of each statement as it pro-
ceeds. The program will alert you if it finds any

problems. Fix incorrect lines and re-RUN the
program as necessary until all typos are
eliminated.

3. When all DATA lines are correct, the pro-
gram will prompt you to INSERT DISK WITH
DOS, PRESS RETURN. Put a disk containing
Atari DOS 2.0S into drive #1 and press
RETURN. The message WRITING FILE will
appear and the program will create a binary
AUTORUN.SYS file on the disk, displaying
the line number of each DATA statement as it
goes. When the READY prompt reappears,
Crash Dive! isready to play. Be sure the BASIC
program is SAVEd out to a disk before con-
tinuing.

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. Crash Dive! will
load and run automatically.
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Assuming everything went okay, you should now
be looking at the Crash Dive! title screen, which
includes the following prompt:

Press START to play new game
Press OPTION to restore old game

Okay

TAKE SCREWDRIVER

Tiny screwdriver

Crash Dive!

You haven’t played the game before, so press the
START key. Your TV screen should now look like
the screen shown above. Note that the screen is di-
vided into seven distinct sections or windows. From
top to bottom, they are:

Event Window. The EVENT # counter in the
top right corner keeps track of how many ‘‘events”
have transpired since the start of the game. In gen-
eral, each movementor other action you take during
the course of the game counts as one event.

Location Window. This window contains a brief
description of your current location.

Exit Window. The Exit Window tells you which
directions you can go from your current location.
Six vectors of movement are allowed: N (North), S
(South), E (East), W (West), U (Up) and D
(Down). “North” is towards the front of the subma-
rine, “South” is aft, and so forth. If you can’t move
from a given location for some reason, the Exit Win-
dow will read “None.”

Visible Items Window. This window displays a
list of all the things you can see at your current
location. Up to six items may be present in a location
at any one time. Unoccupied locations will contain
“Nothing.”

What Happens Window. The What Happens
Window reports on the results of your actions and
lets you know if anything interesting is happening on
board the Sea Moss. Keep an eye on this window — it
may offer valuable information you will need to
complete the adventure.

Response Window. This 2-line window is the
communications link between you and the game.
The commands and sentences you type into the

Response Window tell the computer how you want
to proceed. Each new line scrolls up into the top half
of the window after you hit RETURN, so that you
can see what you just typed. A blinking green under-
line keeps track of your position.

Inventory Window. Look here for a list of all
the items you are carrying. Up to six items may be
held at one time. If you’re empty-handed, the win-
dow will say “Nothing.”

Talking to Crash Dive!
Like most text adventures, Crash Dive! under-
stands two-word sentences in the form:

VERB NOUN

The single space character between the verb and the
noun is required. Don’t worry about capitals vs.
lower-case, numbers or funny characters — Crash
Dive! has a “smart” keyboard handler that will snarl
at you if you try entering anything illegal.

The best way to learn how to talk to Crash Dive!
is to play with it. Let’s use the opening screen as an
example. The Location Window says you’re in the
escape tube, with no obvious exits and nothing in
your inventory. You can “‘see’’ a closed hatch and a
tiny screwdriver. Type the sentence TAKE SCREW/-
DRIVER and you’ll see the screwdriver vanish from
the Visible Items list and reappear in your inventory.
Simple, right?

You can interact with objects on the screen much
like you can in real life. Type EXAMINE SCREW-
DRIVER and the What Happens Window will tell
you that it “‘Seems ordinary.” Now try EXAMINE
HATCH and learn something interesting about the
escape hatch. If you try to TAKE HATCH, you’ll
find out what happens when you attempt something
impossible. DROP SCREWDRIVER will put the
tiny screwdriver back in the Visible Items list.

You may be tempted to type OPEN HATCH, but
if you read my little introductory tale carefully you’ll
know better than to try it. Think about your situa-
tion for a while and you’ll discover a way to explore
the rest of the Sea Moss without suffocating!

Commands.

Crash Dive! also understands a limited number
of single-character commands. These are used to
control your movement around the sub, and to per-
form special “internal’”” game functions. The follow-
ing commands are recognized by Crash Dive!:

Movement Commands
N - North S-South E - East
W -West U-Up D -Down
Internal Commands
X - Mark Game Position
Q - Quit/Restart Game
A - Again (Repeat Last Sentence)
The movement commands are easy to use. Just con-
sult the Exit Window to see which vectors are avail-
able, and type the initial of the direction you want to
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go. The program will scold you if you type an illegal
direction.

Saving your game.

The “X”’ (Mark Game Position) command is used
when you want to save the current status of your
game. Type X/RETURN and you’ll see the follow-
ing prompt:

SAVE GAME TO DISK OR CASSETTE!

If you’re using a disk drive, insert a disk containing
Atari DOS 2.0S into drive #1 and press the “D” key.
Your game will be saved out in a few seconds and
you’ll return to the main screen.

If you’re using cassette, insert a blank tape into
your recorder and press the “C’’ key. The computer
will “beep”’ twice. Press the PLAY and RECORD
keys on the recorder simultaneously and hit
RETURN. The game will be saved and you’ll return

to the main screen.

Starting over.

The “Q’ (Quit/Restart) command is used when
you want to restart the game from the beginning, or
restore a game you have previously saved to disk or
tape. Type Q/RETURN and you’ll see the familiar
Crash Dive! title screen. Press the START key if
you want to start over from scratch. Press OPTION

and you’ll be asked:
RESTORE FROM DISK OR CASSETTE!?

If your game was saved on disk, insert the game disk
into drive #1 and press the “D”’ key. Your game will
automatically resume at exactly the point where you
left it.

If your game was saved on tape, cue the tape to the
beginning of the saved game and press the “C”’ key.
The computer will ““beep’” once. Press the PLAY key
on the recorder and hit RETURN. Your game will
resume at the point where you left it.

The A command.

The third and last command recognized by Crash
Dive! is “A,” which means Again. This command
re-executes the last sentence you typed as if you had
typed it in again yourself. The A command only
repeats your last sentence (verb/noun); it will not
repeat single-character commands.

Hints for successful play.

1. Draw a map. You’ll have a hard time
remembering the layout of the Sea Moss unless
you draw a map. There are no mazes in this
adventure, but a map will help you recall where
interesting items are located and how the var-
ious rooms are connected.

2. Examine everything. Objects may have
important features that will not be evident
unless you examine them closely. Most of the
items you discover in the game are essential to
your success (though I may have left a couple of
red herrings lying around. . .).

3. Save your game frequently. Use the X
command to save your current status after
important discoveries and breakthroughs, and
before trying anything that might be dangerous.
Otherwise you may find yourself starting all
over again in the escape tube.

4. Try anything. Don’t be afraid to test the
game to find out what you can or can’t do. The
worst that can happen is that you will be cap-
tured and killed by enemy agents, shot in the
back or cooked by a blast of radiation.

5. Study the clue photo. The photograph
on page 46 contains information that you may
find very helpful in solving the adventure. The
game will refer you to this photo occasionally.

6. Don’t give up hope. It is possible to
survive in the Sea Moss long enough to destroy
it. Really and truly it is! If you’re hopelessly
stuck, ask for other people’s suggestions. A
fresh outlook might uncover a solution you
didn’t think of yourself.

7. Use C:CHECK or D:CHECK on the
program before you try to use it. It only takes
one byte in the wrong place to make Crash
Dive! totally unplayable.

8. Don’t call ANALOG. We are absolutely
not giving out adventure hints over the tele-
phone! If you're really stuck, send me a self-
addressed, stamped envelope at the following
address:

CRASH DIVE CLUES

¢/o Brian Moriarty

ANALOG Computing Magazine
P.O. Box 23

Worcester, Mass. 01603

BASIC Listing.

18 REM ¥6¥ CRASH DIVE ¥k

20 TRAP 28:7 "MAKE CASSETTE (@), OR DX

SK (13";:INPUT DSK:IF DSK>1 THEN 28

38 TRﬁP 48098 DavTa 0,1,2,3,4,5 6,7,8,9
,8,8,08, i16,11,12,13, ,15

40 DIn DﬁT§(91) HEHK (22} i FOR H:G TO 22:

READ N:HEN (H)=N:NEXT K:LINE=998:RESTOR

E 18608:TRAa4P 126'9 "CHECKING DaTa*

58 LINE-LINE+168:? "LINE:";LINE:READ D&
T$:IF LENCDATS) {398 THEN 270

66 DATLIN-PEEK (1833 +PEEK(184)%256:IF D

GTLINCYLINE THEN ? “LINE ";LINE;" MISS

ING!":END

78 FOR X=1 T0 89 STEP 2:Dic= QSC(DQTS(H,

H3I3-48:D2=-ASCIDATS(H+1 H+133-48:BYTE=

EX(DII®IGHHER (D2}

88 IF PA5S5=2 THEN PUT #i,BYTE:NEKT X:R

EAD CHKSUM:GOTO 5@

98 TOTAL=TOTAL4BYTE:IF TOTAL>993 THEN
TOTAL= TOTQL iaaa

106 MEXY H:READ CHKSUM:IF TOTAL-CHKSUM
THEN 58

116 GOTO 228

i28 IF PEEK(1953{(>6 THEN 220

138 IF PAS5=8 THEN 178

i48 IF MNOY DSK THEN 160

156 PUT 81,224:PUT #H1,2:PUT #1,225:PUT

Dttl,Z:PllT 111,128:PUT #1,31:CLOSE H1:EN
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1680 FOR H=1 TO 25:PUT #1,8:NEXT X:CLOS

E #1:END

176 IF NOT D5K THEN 208

188 2 “INSERT DISK WITH DOS, PRESS RET
URN®; :DIM INSC1):INPUT INS:OPEN £ti,8,0
,"D:AUTORLN . 5Y5"

198 PUT #1,255:PUT #1,255: PUT B, 128:

UT #1,31:P07 ni, 190:P0T #i,58:60f0 210

2088 7 "READY CASSETTE AND pness RETLURN

Wi OPEN #11,8,128,"C:":RESTORE 238:FOR

H=1 TO 48:READ N:PUT #11,N:NEXT X

218 ? :7 “WRITING FILE":PASS=2:LINE=99

8:RESTORE 1888:TRAP 120:GOT0 50

228 2 “BAD DATA: LINE ";LINE:END

238 DATA 8,55,88,31,127,31,169,08,141,4

7,2,169,68,141,2,211,169,8,141,231,2,1

33,14,169,56,141,232,2

248 DATA 133,15,169,128,133,18,169,31,
133,11,24,96

1900 DATA AZBOBE4402EBB6092065E44CBB1F
7078787842483C981806296186296108268282082

0202961862629010882028688, 119

1810 DATA 10882026282828270418E1FAZFFIA

28B224020CABB62077200986AB35285D02a0219

7A8872687720A91740835285D020,527

1028 DATA AZB8N0BBI268772ARI22AB3I5285D240
7265081082087720493BAB3I52850200283001220
772609500035205D2A09868D ,277

1938 DATA 2C3ICBDZDICAIZZBDZFBZ207CZAAD
1FDACIBZFAFIAEIFDAESR7DABFICIBEFBBACIAT
FBAC208020AC142020E92FAC, 59

1848 DATA 9B28A285AB1420772Aa097DA83520
5024287C2620252BCI44FBODCI4IFRBF283I82E
2886204C472828422E4C6428, 682

1058 DATA 28492EA98I90428349849D4A0309
889D4B832056E438DANZ108AICOID4403A93AID
4503A9489D480319019D4983, 753

1868 DATA NIB7904283I2056E430BAZ0IB2E28
B220098EBD3INB2091FBD3I182A99CARI5285D240
A98C8553A9C1ANIS2085D2009 , 28

1878 DATA D7AB35285D2A20152B20152B20815
28208152B2681D2BA983A836285D20201D02Bn924
AB3628502A026152B208152843, 715

1880 DATA 278553A3C4BDCBB2AIIVEDBIDAAT

CABDBZDBAI4BBDBIDONZFFBEREDBBEAFDABELD

DOESBEA4DBEGBEGFA2A983I8D, 442

1898 DATA 89DOBDBADABDBBDBAIFBESBIAILE

8582098D85520085A22CAIB62085CE4N9I18DB0

824920808182A49CABDAEDAAD , 551

1198 DATA CZ3A4CAB23IN2FFHaZ0BC2CEECA3A

DBBIEECIIAADCZIADBIBAI2028DB2DFAL420B2
2042080803 287720092800830, 724

1118 DATA 285D244C192EADCBIACIZBDBLEAD

C134DB19ADC73IADBI420BZ200207 4883207720

A96DABII285D204C192EADCE, 209

1128 DATA 3IAFBBACEDZIADBBSA9888DCEIAAD

CCIAFB28A91CZ0DBZDFB19ADCBIADGI 4208220

620800832877 2009110083328, 112

1130 DATA SDZA4CI92EADDIINLI01428B22a02
8946083207 7200900003A205D204C192EADC230

C912D8B8DAYB420EB2ZDDOBECE, 122

1148 DATH DIZN4CEB22A9018DDIIAADCEIADD

zsooeaozzsraaoc33naoeaozstaaoc4xnaoc9

IAFB26ADC73A418DB69888DC7, 7

1158 DATA 3n1a14sncsxnza11zonassaessze

5D20A917003028502009228D2FB228E92B82011

2DN6B4EBB1DB27ADBABEAZAS , 488

1168 DATA DDDGZEFBIACALDF820092DA94DA0

1620502A4CDOZEBDS53I238591BD5C2I85926C91

881 928858A85860201BDA0B6, 261

1178 DATA CI20FG1ZEBE4B849BF4208892DA959

AB836205D204CDB2EB68DENB2908020282BD0006

9589CA10FBAZBABGBEBGECAD, 417

1186 DATA 86B9I8988DDDF2EDBABEBCBCANIIM

F2BOBDEGBENGBCEBEBEBEASAINE IBABEASBECY

1CDOBAAIZDABI7285D2A4CD0, 784

1190 DATA 2EAGBDEBABBABDAGAG9I890AESCS

CO0I90F40200868F868CANBBBIBIABDDGEZFDO

@8ESCBCABIIOF2ZBOIBEGBFAG, 490

1200 DATA BCESEBEBEA7EYIBEL1208092DAIGZA0
362050204CDBZEASBEBSAINAANBDI62F8591E8
BDI62F8592A58FB5AACI27F0, 358

1218 DATA BDC928FA1ZAABDEZ2IBAS906C9100

79410837285D2A4CDB2EAIS6ABI 72850204008

2EBFBFBFBFBFBF6SFE712323, 354

1220 DATA 23232323232324ABBC207520A098F

AB36285D2AN2220B0C 287 72ZAB680287C2A2025

2BC959FBBBN2ZBC20IEZNA4CDA, 17

1338 DATA 2E4CBBIFBS5931884AA97DNBI6205D
ZA4CDBZEDBBS9F207C24A59F8DC230280C23I00
85810A0999380B1N299998088,0

1248 DATA 10FIN281209E2AABB1207520A0EC2
IABDIEIZBCS43I2285D20205F2D28202D20972D
4CCH2D8AB5900A1865988598, 986

1250 DATA 1869DAB5ABAI3IAG6IBBB5A118A590
6ISESSAZAIIBEIOBBSAIGNZ67C2420B220A02085
ABBB2B7720A966ABIN285DZA, 355

1268 DATA A9228D2F82207C2A28252BC944F0
BDCI4IFBBF20I82E28802A4C1A2420422E4C37
24204932E09839D428309889D,771

1278 DATA 4A4B3IA5B809D4BBIZ2856E438DAAZ10
AICB5D448IAIINIDASBIAIIBID4EBINIBLIIDAD
B8309BBID4283I2856E438BA20, 981

1280 DATA IBZE4CIBZ0ASAIBSBENSANSSBFAC
1923A4DC23I028DC23INABO5B3936091A0B9998031
N28810F368ASBFCI216B8B34C, 138

1238 DATA S72EAS9020D82DDBBI4CEDZEASID
2Z0EB2DFOBI4CB42EAS9BCI14DOBANIBONBIEZ0
SDZAMCCAZECIZ2ADB27ADC23A, 4

1386 DATA DBZ2a91B20D82DE6RANY41AB3AZE
SD2A4CCAZEADB72BEBZDDBBAAIBSABINZBSD2ZA
4CCAZE208D62DFBBI4CT22EAG,581

1318 DATA ASA4N4B59999D43AAIFFISI9I2B5F
2D28372D4CCI2D28D82DFBBI4CI62EADC2IACH
11F01828E92DFBB3I4C7B2EAG, 958

1320 DATA ASA4A4BIDAIA95IINIFFIID43IADS
DB2873250BEINIAINBASBIDAZIAIDSEIBAIFFID
D43IANIBBABIIZASDZANSIBCY, 566

1338 DATA 20FOB9205F2D28972D4CCAZEADCD
3QDBF20926Q2058000309DE2330260905E3328
792506050315 9DSEIRDOD7AZ, 8

1348 DATA BDBDSESBSBB?EBEBTI90F68ﬂ6986
AS4I8B68CI16BBB3I4C572ECIICFOBECIZOFABA
CIZNAFBBI4CEIZEACIZ244C88, 768

1358 DATA Z52DEBZDFOBAASIBZBDB2DFOBI4L
842EASIBCIBIDB2EADDIINFEBIL4CBI2EZOEI 2D
FBB83I4C7B2EAIIIABIT285D240, 789

1368 DATA AI18BDDIIAAGASISIIZESF2DACTA
2ZECIBFDB152044DAADC7IABS5D428FB2DNAIDBAS
I8285D2A4CCAZECI11DB4BAD, 74

1378 DATA C2IACIBBFBBBADCIIAAECAIADBBE
ADCSIAAECEIABSATBEABAIDINGIBZOSDZAN211
ABBI2877202844DAASA7ESD4,5613

1388 DATA 20FB2DAID7ABIB285D2AaA2114880
2877202044DAN5SABB5D428FB2Z2DDBSICIZ0BDB26
ADDB3IAFBBIACBIZEZOEI2DFR, 873

1398 DATA BI4C7BZEAIIIABI7285D2AAIZ18D
DBIANGASITIFI2ZBSF2DACCAZEC215DB17ADCF3IAN
DB8BINICBABIBZ2G5D2ADBISAT, 815

1488 DATA BANBIBZASDZADBOCBAAABD 9F 26E8
BCIF2620850204CCAZEABITIFI98437C937DAZ7
B4I7IFIIDAITIBIBBAI?BA4I?, 371

1410 DATA B43784378437DAI784I7B6I 78437
B84375BI8803IB843I784377D3I87D3IBB4I 7953884
37843784377D387DIBB4I784,576

1420 DATA 3I78437843I7B63I7843784379538DA
I7843774380209DDBS27FOO6CA1OFB4C572E4C
NB825022408BF1117181A1E4F, 3083

1438 DATA 20DBZDDOBI4CAB2ZEASIN2OEB2DFO
B34CB42EAS90CIBADBZANZBIADCBIAFRLIZAI88
8DCHB3IANIBZIDEZIBB599285F, 433

1446 DATA 2D4CCAZEADSFIBCIB7FOBIACEBAZE
BECEIANIZ4DOEACIOBDB2LAECIIAFBBEAIBBED
CIIAAIFINBIBZA5D2ANDBBES, 884

1450 DATA BECIIAAINZANIIZBSDZA4CCAZECY
ecpespAbCSINDE1869088DC5IN4CBF26CT8DD0
8DADCHINIBDBEIBBABDCEIALL, 754

1468 DATH BF26CI9GEDBIBADCSIACDCITADGII
ADCEIACDCATNDAZBADCAIAFA2628B22AAIBESD
C68Z28DCEBZAIBBADLSO2028C, 86

1478 DATA ABBB287720A355A83A205D2AQ922
BD2FBZ4CD4274CBAZECIO6988I4CS572E20EB2ZD
FBBIACE42EAS908DB14A3228D,370

1480 DaTH CCINB599n9848598205F20202A2D
4CCH2DCIB1DBBINIIFAGIIZBS5D2aDBILCIBIDG
83493C9aBI7285D24D0R24C 905, 984

1490 DATA DBBINICINBIGZB5DZADBL7CIZZFO
BCCIZIFBBECIZHFIBACIZ7DBBANISIABIIZAB5D
ZA4CCAZE4ACS72EN91520D82D, 664

1580 DATA FOBIMCCIZEASS02BEBZDFAEANSIE
Z28D82DFEBI4CA42EADCFIADGBAATICEABIEZ285D
ZA4CCAZEAISSABIB285D2443,732

1518 DATA 688DCFINASIBCIBLIDBIEAIIFABII
285D2A093238599A2019DE2IBEBIDEZIRAIBIBS
96205F2D202Aa2D4CCAZEZBDSE, 686

PAGE 49
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1528 DATA ZDFOBBI4CIGZ2EANSIGCIL1ADBBAAIAF
A8IIZ285DZ2R4CCA2ECIIBFBAILCEIZEADCZIACT
1IDBF609278599020863DE23B, 950

1538 DATA A158594285F2D202A2D4CC92D20
EBIDF06346842E058FC91899934CQB2E059009
14D00034C3224C903IFABILCH7

1548 DaTh 2E0910200820006Fﬁ9258599a204
IDEZIBAI118594DBCONTII628DE2DDOBBANICANE
I32850204CCAZEACCI2EASEF ,549

1558 DATH CI926FBBI4C692EADCEIADOBBATED
8DCBINBDD2IA4CCIZDACBDZEAS2128D82DFEEI
4CCIZ2EASIAZBEBZDFABIACEL 612

1568 DATA ZEAS90GCI01DABANTIDENABIIZOSDINA
4CCAZECIOGFOBILCS72EAT288599A2879DEZIR
8DCAINACDS2820EB2DFBBIAC, 689

1570 DATA B842EA598CIB7FEH3I4TS72EAI1920
D8ZDDBZFADCEINFOI420B22A02092008832077240
AJEINBIIZBSD2A4C192EATZ9, 111

1586 DATA 859A02689DEZIBASB2Z28DBE3IBAZAT
JDEZIBACDSZB4CCIZE2BDE2DFABIACIGZEASID
CI?1EFBBI4CS72EA4N4A9FF 99,475

1598 DAaTA DAZAANI4108I8285020631428EB2D
DBBFAGASAIZ2A959902169DE2IBEBIDEZ2IBZB5F
Z2Dp20972D4CCAZE20DB2DDABT , 458

1660 DATA 4CABZEAIL1E20DB2DFOBILCCIZEAS
9820EBZDFOBA4CB42EC21CFOOB7C928FBB3I4CH7
ZE4C3224488048%84806858D,514

1618 DATA 4FZABC56ZABDBAD4BD18D08CADDE
E685680868A06840706G706070006800000008
88Fr880420038044038C458309, 744

16208 DATA B9I8D478IAI7FBD4BOIBE4903I4CS6
E4028D865584546043190882A%648D088D24%04
8D81D209888514A514C305D0, 425

1638 DATA FANZOOBEBIDZCABEFCBZ68BDCIZB
8586BDD62BE5870018A%00B31868818FB6BA%48
8DBED48560A4268ABCB04283,815

1640 DATA Z856E4420068E4B83A983I8D4203I09
F48D448309348D4563098C8D4NBIZAS6E40900
5066D48D2F828DBDDBBDBEDS, 166

1656 DATA BDBFDOBDIGDBAZOBIDCABZCALIAGFA
AIBEBDCSB82A49748DC4820Z2018EFBBZERB8652A9
7885108DBED260AYEDABIS 20, 568

1668 DATAH SD2060AIF8AB3IS205D2068ADFCAZ
CIFFFBFINB8G2FFBEFCAB229CAFA0862680204C25
2838026DDD712BFOF2CA10GFE, 534

1670 DATA BI7FZBCIZ6FOL1BCIIBFEBCCIZEFD
88CI6198DCDEIBEFZOAB7FB483In48I8CIFDOAZ
88CA1BFDCEBIIOF2601C2C27,419

1688 DATA ICI6I7OF280822226B6870EGCHA3IE
8ABBE6BZB2ZAGF8876759B632D3ID7680638C8D62
7876348833361B3532312C20,818

1698 DATA ZEGEBBG6D2F817280865727F747771
39863837 7EIBICIEGHGB6480826773612040080
6875759DCSEDLISID6S58DBSDD, 548

1788 DATH B852D5S57DASCOFS1DICICICICICID
IDIDIDIDIDIEIEIEIEIEIEIEIFDBAZIBAIZ209D
B8886CA1BFANOBC28752002FF ,621

1710 DATO BHBOBEFCOZEBB868428252BC9208F0
BBCI7EFBB4CI9BDOBGZ0BB204CF42B20FB2C20
Sb6E4EGB428252BC99BFBI2C9, 70

1728 DATA 7EDOIGCG8430EIZOFBZC2856E4A5
84FOBBLOES20FB2C2056E4E684A584C918%0D7
20882020825 2BCY99BFB86LI7E, 18

17386 D4GTa FOD4DOGFBZGFB2C86882856E40018
1889203E998535202#2&202903&&599535291F
1DBF2B338886049808922D3ER8, 26

1748 0ATA 190FBOASQGBSBSRSBBFBISDBQSSS
8n8n1869303000DOAD2BBZ2FARBAIFAAD5B2ZABS
81493C8582A581C682D088A8, 526

1758 DATA {F8482493FB85818D5B2A4C5FE4ND
B8E5SABESACESADAIIBBSAFADCOIABSDAADCLIZA
85052000DI22BEGDBDBABFFCE , 224

1768 DATH BIFI1BFBAZBIBIFIN98BISABCAES
18F6N221460820772a09AB000868285D2A68A288
S8E42830n2003E486838E4903648, 941

1778 DATA AZ45A83I6Z285D20600283289E2AE8
283E2AN0034C752a0n20D28%E2AEREB13IJ0F 860
H202289E200086A20BB6A685, 496

1788 DATA 93I30BABD592D9939DICEGAGCECBES
E@8630EDASAGDOACABBZZA7SZ2AN98CABIIZ2A5D
ZA6B2EIIZSI7FISZ4A28I289E,231

1738 DATG ZAEBEOGAIIBFEABBIZOFSIAAZBGEE
A6868CBHI93I06CEGAGANBDIEI4BCL 342850240
AGBCEBERBGIBEZASABDABZ?AT, 45

1866 DATA 250837285D20A68201FZDABAD2G75
ZanZB086A6868CBDD43IAIDBCEGAGAABDIEILBL
C93428502a0n68CEBERBBIBEG, 2

igig DATA ASAGDOB7A225A0372085D2A602011
2DA%0440836285D0204CCAZEAIFFAZBSDDD43IAFH
B85CA1BF88A608604090068A9,123

i828 paTa FFGZO5D599F0B5CA16F806886A5
NI0B68Z28AADI2ZBEGDBDBNOFFCEBIFI1BFB2I7F
21IFICBAIIBIIFIASFINAF 44,196

1838 DATH SDZ2AAZ8ANEGB528772a09200839208
SD2aA2180807207 7240968083 9205D2A4CESLF
f218A38CID428I4C56E4A9F N, T84

1848 DATA AB3I44C4D2EAIF7NBI4A42109D4483
2830458360096B8A836285D20DB6AAICT7ABI6Z0
sDb2ab861a%8208372685024aD0, 32

i858 DATH S8A2DIABI6G205DZADBSSAIEDAGI6
285D2ADB4CAIBCABIG205DZADB4AIAIAINGTE20
3DZ2AaDB3IAA13IABI 7205020608, 87

1860 DATA I1A96BAB3I7205D2aDB2Z22A9780637
285024DB19038404837265D02ADB10AYEINBIE20
Sb2aba87a%n4n083828502028,589

1878 0ATA 7CZ2A4C47212088204C3A224E5345
57554451584154414847455458554C44524F52
454D4C4F4F45584153454152,9310

1886 DATA 4541508555350852454F50454I4C4F
999345484 34053484F464952425245534D4149
4ESISS4ESIMB4FACS554E4C43, 348

1898 DATA S5554584F554C5542475245574541
474F2892249224032588258025&82598250825
FS268F270F27DA270AB2ZEGI2E

i3806 pava C32E45284528ﬁ3§€ﬂ82£ﬂ228DE28
29234523 7F23C3298720B7202T20484154444F
AF4CAF43ISI4I414752415452,464

1318 DATA 4141495253I5749434142534934743
4158475245524544474FAC534934C5748434741
5550455253434F4449534455,818

1928 DATA 43I534C4F424F4C554E49508495353
43I524E4F544944204355544341525752454041
934741534B4E495348414D41,182

1338 DATAH AESISS434B455342524542555449
4ES6A21349%8890CEIACHIBFAAZOBAIFFIDSETR
IDDAINEBEBB438F5A2853DD4,490

1248 DATA INISIFIISIICALIGFEA2ZBI1BECFIABE
CZIAAIZ0BDCSINASABBDCEIANZ25BD48IGIDEL
IBCA1BF70227BD6EIBBCIGIB, 254

1358 DATA I5DAIACAIOF4AZ21IFBDBEIABCDEIG
F35E3IBCAIBF4600001618206384658607088%80
OBOCHADOEBF1B101112131414,334

1366 pATA 15161718191Aa1BICICIDIELIFZA2]
820004640206018F86048907858689068A08813
82158FB8DOCOFBCI1II0BEG408F , 1

1978 DATA BE1IBF1412891313086818C8D1418
191CiD208242526272D32363833IBIF47494051
S65ASBSCSDSEGIBEEE727475, 366

1988 DATH 767B7E8214878016688%17011982
8NBFBB10111F118CADIBICBILIEIAIDI20468513
BE20060808106878C1213181F, 480

1336 pATA Z2AZBI0I1I6ICIDA24T44484E5455
SA6B8666C727374787E5I6FGEGL1722873706865
72659B457363617065287475,551

2008 DATA 62659B4163I63657I7I2874756E6RE
656C2B4361707461636E277328717561727465
72733B466F72776172642078,149

2018 DATA 617373I6167659B526164696F2672
GF6FGDIOB4COFGEG72063I6F727269646F729B53
6F6EG1722873746174696F6E, 831

2820 DATA 9IB4Z616C6CH17I742063I6F6GE7472
GF6CIB43I6FGD6D616E642073746174696F6GESB
4E617669676174696FGE2063 ,488

2838 DATA 6S6EV465729B5578706572206069
7373696C65206261799B546F727065646F2872
GF6FEDIBS76561706F6E7328,124

2840 DATA GC6F6IGB65729B53I686F77657228
7374616C6C73I9B43I72657727732872175617274
6572739B47616C6CH65793B56,8732

2958 DATA BOGE74636C6174696F6EZ8647563
743B46616E20726F6F6D9B4D63737I696C6526
GIGFBE74726F6CIB45717569,566

2068 DATA 706D656E74206261799B4C6F7765
72Z286D637373696C652866261799BFEBBL172538
4853616F7F8FAIBICACFDDED , 642

2878 DATA F4058EL1E2CTIAIL1IITIILI1IL3IL131
I1313131313131TJ1313232323243I6C6F 736564
ZB68617463689B4C6F6I6B6S, 863

2888 DATA G6420646F6F729B426C616E6B2873
6IGIGEGEGS72IB43I6C6F736564206772617465
IBS4726169746F7228776974 ,448

28268 DATA 682078637I746F6CIBAIGCEF7I65
642861637 26C6F63I6BIBACGF6I6B6564286172
6D626EG7207377637463689B,27
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21868 DATH SOB6F776572206361626C659B53I69
676E9B44656164206361787461696E9B477265
656E28627574746FGEYBS265,632

2118 DATA 64208627574746F6EIB476F6C64208
627574746F6EIBSIGIGCTE657220627574746F
6EJB57686974652062757474,308

2128 DATA GFGEIB4465787468286761756765
2B58657269736I6F70659B4469676974616C20
646373786C61799B44756374,33

2138 DATA 20646F776E20746F2066616E2072
6F5F609B$3606F74206955296169?2606F6368
IB426F6C7465642D646F776E

2140 DaATA 29736F6E61722055556974985869
73746F6CIBS4696E7I207363I72657764726976
65723853756963696465206E, 80

2158 DATA BF74659B53I6563I757269747920649
4493B4361626C6528637574746572739B436172
643B5772656E6I689B476173,769

2168 DATA 286D6173I6B9B44756C6C206B6EGY
66659853I68616D706F6F9B546163I7469637320
6D616E75616C985261646961,480

2170 DATA 74696FBE208737569749B4B657958
4F70656E2068617463689B4F70656E20646F6F
729B41637463766528736361, 15

2188 DATA GEBEGS729BAF70656E2867726174
65 38446561642874726169746F729B4F7B656E
Z06169726C6FEI6B9B416374,661

2138 DATA 6976617465642873776374636898
33657665726564206361626C659B526164696F
61637469766528736F6E6172,261

2288 DATA 28756EH69749B6A7783I919EB2C1D6
EZE7F4818C1826333F49596F7F969DAEBBL7D5S
DAELIEAFSFDBCIBIFZAI4434E, 994

2218 DATA SBG6B7I873232I232323232323232
IZ2IIIIIIIIIIIIIIIIITIIIIIIIIIIZIIIIZIZZI
JIIIIITAIAIAIAIATILAIATAIL, 534

2220 DATA 3434453A9B433IAIBA443I13A47414D
452E44415498427269616E204D6F 7269617274
7927739B4352415348204443,385

2238 DATA 5645982843293139383420414E41
4C4F4728436F6D787574696E679B5872657373
2808D3ID4C1D2D4N020746F 28, 786

2246 DATA 786C6179286E65772067616D6598
587265737320AOCFDADACICFCENB28746F20872
6573746F7265206F6C6420867,850

2250 DATA 6i6D659IBS2657I746F7265286672
bF6D28C469736B286F7228C3I61737365747465
IFIBABCID2C1DICBABCACIDG , 478

2268 DATA C5A1ABABD4CDAIABADABABABABCS
DPECSCED4ABAINBABABABABABIBABCCCFCLICIDA
CICFCEAB28ADABABABCSDECY, 485

22786 DATA D4DINDIBABABDECIDICIC2CCCSAD
Z28A6A8ABABCIDACSCODINDIBABABGABABABABND
ABABABIBABNABABADBABD?CECL, 221

2288 DATA D4AGIBABABCBCIDBDOCSCEDINGZE
ABABNABABABDICFDSDZNB20NBD2CSDIDBCFCEDI
C5A8IBABABADABABNBDICFDS, 241

2298 DATA AB20A8ABAGNBABABCID2CSNABZBAN
CICiD2D2DICICECT7ABIBSIVIGE7AG1783IA9B42
616420636F6D6D616EG49B42,4082

2300 DATA 616420766572629B426164206E6F
756E9RBS4686174277320696D706F737369626C
65IB43I616E277420676F2074,759

2318 DATA 6861742087761799B547978652859
20746F28717569742067616D653A9B4F6B6179
IB416C726561647928686F6C, 156

2320 DATA G4696EL728693749B49736E277428
686572659B43616E277420646F287468617420
7965749B596F75722061726D, 487

23308 DATA 7I2B6172652066756C6C219B4EGF
7420656E6F 756768207 26F6F6D 206865726598
4265206D6F72652873786563,761

23408 DATA 696669633B596F7520646F6E2774
20686176652069749B4EGF7468696E679B5479
7865204E208532045208572855,874

2358 DATA 2B6F72204493B526566657220746F
28697420627920636FBC6F729854797086520849
2B666F7228696E76656E746F ;64

2368 DATA 72793B446F6573I6E27742868656C
789B57687920626F 7468657 23ZF2B5365656D73
Z86F7264696E6172733B596F , 788

2378 DOTH 7520666F756EG420736F6D657468
GI96EG67219B4974277320616372746967687498
456E656D792806178780726F61,158

2388 DATA 6I6B6IGEG7219B53I6I7265776564
2B696EZ20796C6163659B4C6F6F6B73I2064616E
6765726F75739B4EGS656473,785

2330 DATA 206B657928746F28616374697661
7465IB426F6C747I2061726520746967687420
262072757374799B44414E47,919

2488 DATA 455230A20526164696174696F6E20
7AGFBE6S219B427261696E7320626C6F776E28
6F75749B5368616D786F6F28,222

2418 DATA 616C6C20757365642075709B4241
4E47219B4163636570747320873656375726974
792849442063617264964974,470

2420 DATA 28676C6F77739B5365652070686F
746F20696E20414E414C4F47202331I89B4163
65286F662851706164657321,387

2438 DATA 9B45617369657228736169642074
68616E20646F6EGSIB4F6EGCT73208312062756C
bC65749B4EBF2A62756C6C65,667

2448 DATA 7473I9B58203D9B59203D9B464154
484F4D5S3IIB4EGF7468696E672868617878656E
739B537562206C6576656C73,57

2458 DATA 206F66669B5375622064693766573
IBA4EGFGEGSIB41206I6C6F7564206F6628706F
63736FBEBF75732867617398,556

2468 DATA 6B6I6C6CTIZATIGF7S520696E73I74
616E7468792198466F6368296973207665?2?9
2873I65637572659B416C7265,51

7478 DATA 616479206F78656E9B796F 752061
726520444541449B456E656D73206361787475
F265732087468652073756228,368

24880 DATA 616E649B49742866616C6C732064
GF776E2B74686528786370659B4C6F636B2864
657374726F796564219B5472,745

2438 DATH 79286578616D696EGIGEG7287468
6IGEG77IIBSIGI726577647269766572277320
746F6F2074696E7998B4B6579,326

2588 DATA 28776FGE2774206663749B412064
GFBC74206F66206869676828766F6C74616765
IB54726169746F722873686F,638

2518 DATA 6F747328796F7528616E649B5375
62286869747 320626F74746F6021984128626¢C
617374206F6620726164696F , 941

25208 DATA 61637469766974799B426F6C7473
2B8776FGE27742086C657420796F759B43I6FGER?
726174756C6174696F6E7321,539

2538 DATA IB53I6176652067616D6520746F20
C46973I6B2B6F7228CI61737I657474653IF9B43
6FG6EGE6S563I74656420746F20,18

2540 DATA 6361626C659608000000800080080
80008068000006000088000088088086800086880
88560860 0080800060088808,676

CHECKSUM DATA
(See p. 30)

18 DATA 285,351,496,811,423,729,20808,68
3,595,573,694,613,29,2085,197,6684

168 DATA 749 198 962 33, 491 39 155,941
,287,88,522, 690 215 516 786, 6554

1868 DATA 990 534 157 861 15 983,935,8
81,228,633, 824 685 138 983 115 8827
1218 DATA 944 708 ?83 728 65? 542 787,
886,836,993, 213 263 281 961 898 18386
1368 DATA 428 184 44 85,96, 544 679 976
» 333,222,350, 953 855 898 28 6597

1510 DATA 911 24,783,994, 156 651,875,18
2,961,52,498, 753 912,733,987, 8724

1660 DATA 951 36,677,622,150,85,45,928
938,343,792, 708 788,219, 815.8 89

1318 DATA 905 315, 845 974 48,770,585,4
86,885,645, 202 453 956 165 618 8697
1960 DATA 134 577 302,478 418 679 737,
552,518,?79,8?6,285,532,825,545,8267
2iie paTA 598,676,767,688,464,638,859,
679,393,228,928,433,555,654,755,9387
2268 DATA 3I84,174,307,915,532,571,583,
518,588,671,692,543,687,411,645,79373
2418 DATA 278,389,691,821,769,637,376,
584,566,567,528,718,673,49%8,80687

(Assembly language listing starts next page.)



e e P L P = SIZEP® =  ®DOO4 h er 0 i Parser
¥ CRASH DIVE! (TM) R e e S LG AT !
; by Brian Maoriarty SIZEP2 = SDO2A P PBUFF #=  #+3 3 parsing buffer
i ANALOG Comaut‘ne #18 S1ZEP3 = $DOOB § " PDEX = =+l i scanning index
3 (C)1984 ANALOG Computing GRAFPY = #D2oD i graphics player & LBREAK  #= #+1 I pos. of space char
A A il b GRAFP1 = $DBOE H “« 1 VCODE am w+i } verb code #
] RAFP2 = $DOOF goe 357 UCODE = =+l 3 untranslated noun code &
3 MACRO DEFINITIONS GRAFPS =  8DO19@ p S NCODE 2= w+i } translated noun code #
L et e o COLPF2 = $D218 § color register 2 DOVECT a=  #+2 i verb execution vector
] CONSOL = $DOLF ; console keys CURVECT &= #+6 3 current room vectors
§ POSITION MACRO 3 CUROBJS &= «+6 § current room Ob‘ICtI
RO L e e e e e e 3 POKEY NEWPLACE #= #+1 i next room code
i SYNTAX: oo e R e VPNT = #+2 § addr of current v-buffer
3 POSITION xpos,ypos AUDF 1 = $D209 j freguency channel 1 OPNT %= #+2 3§ addr of current o-buffer
3 AUDCH = $D201 3 vol/dist channel 1 INVPOS #= w4+l i position in inventory buffer
.MACRD POSITION AUDCTL = $D208 3 audio contral ROOMPOS &= #+1 i position in room buftfer
<IF_%@<>2 .OR %1>39 .0R %2>23 RANDOM =  $D20A j random # generator Y? e= 2+l i flag for empty room/inv
.ERROR "POS parameters" IRQEN = $D20E 3 interrupt enable LATSHOW #= #+1 3 lat{tude to display
«ELSE 3 LONSHOW #= s+1 j longitude to display
JIF %1=13 3 ANTIC VLAST #= w4+l i last vertb
LDY #%2 3 ———— ULAST #=  #el $ last noun
JSR POSIT13 DHMACTL = *D4GQ 3 DMA contraol i
<ELSE WSYNC = $D4AOA 3 wait for horz sync 3 Event counter
LDX #%1 NMIEN = $DAJE $ NMI enable ]
LDY #%2 i EBUFF =  #+5 § printing buffer
JSR POBIT H FLOATING POINT 3
«ENDIF P A o T e T e § INITIALIZATION
. DIF FAsC = ®DBE6 3 FP-to—-ATASCII T = sl i L b i o
« ENDM IFP = #D7AA } integer—-to-FP H
3 IFRO = $DA44 1 clear FR@ #= $1FB8PO
3 PRINT MACRO 3 ]
L e S AR T S 3 0S8 ROUTINES ENTRY
P G N T AN o T e e . € e arr i NP Ol B e e 0, s mom i e e LDX #8
3 PRINT <addr of EOL-terminated string> ciov = $E456 § CIO entry 8TX COLDST
3 SETVBYV = $E4SC 3 sat v-blank vector INX P =1
.MACRO PRINT 8YsSvBv = SEASF 3 08 VBI entry 8TX BOOT?
<IF _%0<>1 SIOINV = $E446T 3} SIO0 init J8R SIDINV 3 for sound init
.ERROR “PRINTE parameters" 3 JMP TITLE
8E 3 INTERNAL EQUATES i
LDA & <%1 e A e 3 cusTOM DIBPLAY LIST
LDY # >%1 5 i mmmmemmm——em—e—e ——-
J8R_EPRINT § MEMORY ALLOCATION DLIST
o § - eemememeeee—aee—o—aa .BYTE 970,%79,970,%79 § blank 32 lines
-EN INLINE = $0600 3 text input buffer .BYTE %42, <SCREEN, >SCREEN § text w/LMS
3 GAMEDATA = e3ACH § working area .BYTE 890,819 3 blank 4 w/DLI
3 TEXT MACRO EDLIST - $3C20 3 start of E: display list -BYTE %92 3 text (location)
R T SCREEN = $3CAQ i start of screen RA% .BYTE $90,%1@¢ 5 blank 4 w/DLI
3 SYNTAX: ] .BYTE %02 3 text (exits)
5§ TEXT <“string"> { Game play database .BYTE $99,%10 j blank 4 w/DLI
§ ] .BYTE $02,%$82,$02,902,902,%02 § text (v-items)
«.MACRO TEXT #= BAMEDATA «.BYTE $90,%10 3 blank'4 w/DLI
CIF %P<>1 .OR %1>127 ] .BYTE $82,%02 ; text (events)
.ERROR "TEXT parameters" EVENT w= w42 i event # «-BYTE $90,%10 ; blank & w/DLI
«ELSE PLACE #= #+1 3 location .BYTE $02,802 ; text (responsa)
.BYTE %®1,EOL SLAT &= #+1 i ship"s latitude .BYTE $80,%80,%10 5 blank 4 w/DLIs
.ENDIF SLON = w41 3 ship’s longitude .BYTE $02,802,%02,%02,$02,8062 ; text (i-items)
«ENDM MLAT #= #+1 3 missile latitude .BYTE %79 j blank 8
3 MLON w= e+l 3 missile longitude .BYTE 841, <DLIST, >DLIST 3 JVB
3 SYSTEM ERUATES DEPTH #=  #+i 1 sub’s depth 3
§ ——mm—mmm—m— e GREEN #= w41 i green bubton an/of¢ | TITLE SCREEN
i RED = w4 } red button on/off i A AR e e
i ZERO-PABE SWITCH  #= #+1 3 arming switch on/of#f TITLE
————————— BREATH  #= #+{ i holding breath? LDX #s$FF
BOOT? = %89 7 08 boot flag HATCH #= w41 § hatch apened? T
POKMSK = 10 3 interrupt mask UNIT w= ®+1 3 unit dropped in rm 177 JSR NEWSCREEN ; reset E:
RTCLOK = 14 § system clock CRASHED #= #+1 3 sub cr.gﬁ.u? POSITION 12,6
LMARGN = 352 $ left margin BULLET == 41 1 bullet used? PRINT T8 3 "Brian Moriarty’s"
RMARGN = 353 i right margin SUIT = #+1 3 suit searched? POSITION 25,7
ROWCRS = 254 § cursor row CAPTAIN #= #+1 j captain searched? PRIN T § “CRASH DIVE"
COLCRS = 55 5 cursor column BHOLD =  ®+1 5 breath holding counter POSITION 8,9
RAMTOP = *6A 3 % pages of RAM TRAITOR #= #+1 3 traitor wait counter PRINT T2 1§ "(C)1984 ANALOG Computing"
R9 = $D4 3 floating point register HOLDINGS #= #+4 j current inventory ]
IX = SF2 3 FP index register VECTORS #= #+132 3§ current vector table STARTOP
INBUFF = SF3 3 FP pointer OBJECTS #= #+132 j current object table POSITION 5,16
H NTRANS #= #+38 § current translation matrix PRINT T3 3 "Press START to play new game“
1] PABES 2-3 1 POSITION 3.1
--------- 3 MISCELLANEOUS PRINT T4 | "Press OPTION to restore old game"
vDSLST = $0200 3 DLI vector = = e L]
SRTIMR = $09228 i key repeat timer EOL = *9B LDA #&
SDMCTL - $922F 5 DMA cantrol 8PACE = 20 STA EDLIST+12 j madify
8DLSTL = $0232 § D-list addr 3 STA EDLIST+13 § display list
COLDST = $0244 § caoldstart flag ] ZERO-PAGE ¥
GPRIOR = $Q26F 3 PMB priorit SR e LDA #822
PCOLR® = $32C0 i player ¢ color #= 880 STA SDMCTL § restore screen
PCOLR1 = $92C1 5 player 1 color ] JSR BEEP
PCOLR2 = $82C2 i player 2 colar § Cursor control ]
PCOLR3 = $02C3 j player 3 calor 3 i Wait for selection
COLOR® = $92C4 ; playfield @ colar CURSEN w=  ®+1 3 cursor an/off flag ]
COLOR1 = $02CS 5 playfield 1 color CSHAPE #=  #+1 j current cursor shape POLL
COLOR2 = 8Q2C6 5 layfield 2 color BLINK = 4+ i cursor blink timer LDA CONSOL
COLODOR4 - s02C8 § Eac graound color 1 CMP #7 j scan until a
CRSINH = $02F0 i cursor inhibit i Keyboard handler BE@ POLL i key is pressed
CH = $02FC 3 kIapr!!l register i LETBO
1cCoM = 80342 3 CIO command CLICK wm w4+l 3 key click counter LDX CONSOL
ICBADR = 80344 3 CIO addr LENBTH LS & 3 Y i line length register CPX %7
ICBLEN = $0348 3 CIO length 3 BNE LETGO
ICAUX1 = $034A 3 AUX byte 1 } DLI control CHP #& 5 START pressed?
ICAUX2 = $034B j AUX byte 2 3 BER NEWBAME j; es, dO W game
i DLICcOL w= Rt 3 DLI colar index CHP 3 6PTiDN pressed
3 CTIA/BTIA H BEQ@ RESTORE j yes, restare old game
o e i Screen clearing BADPOLL
HPOSPO = SDNOoO 3 h-pos player @ 3 JSR BOOP i else
n:gspl - $0001 g 3 é CLPOINT #= #+2 3 ut:ragn clear pointer - JMP POLL § resume scan
8Pz L} $DPB2 3 " a Ci X LR At | 3 window cle n
HPGSPS =  sDp@s 3§ " S §NDE Anigina i } Start new game
i
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NEWGAME 8TX BRAFP2 1§ side borders and PD8ITION 9,3
JsrR INITDATA 8TX GRAFPI 3§ title :;'k PRINT 7177 § "Traitar shoots you and"
JMP PLAYSCREEN INX t =0 JMP KILLS
] S8TX SIZEPS 3 set cursor width NTRAIT
j Restore a previgus game INX 3 = 1 LDA PLACE 5 is this
] STX BGPRIOR i set player priority CMP #18 § roam 187
RESTORE LDA &3 BNE TRESET j we're safe
POSITION 35,20 S8TA SIZEP1 } set border LDA #4 3 is the traitor
PRINT TS 3 "Restore from Disk or Tape?" §TA SIZEPZ 3 and mask J8R INROOM? 3§ lurking?
J8R BEEP STA SIZEP3 ; widths BNE TRESET § thankfully not
DORT § DEC TRAITOR §} else reduce wait time
JSR BETKEY LDA #eF@2 i intt JMP DOCRASH
CHMP #°D 3 disk? STA CSHAPE 3 cursor shape TRESET
BER BETDISK LDA # 5 an LDA #1
CHP #'C i tape? STA BLINK 3 blink timer S8TA TRAITOR
BER@ BETAPE ] i
DORTERR LDA #13 § Change sub coords, handle crash
J8R CLOSE1 STA LMARGBN 3§ init left margin 3
JSR BOOP i DOCRASH
JMP DORT LDY # <IMMVBI 3 set VBI vector, LDA CRASHED
3 LDX # >IMMVBI ; specifying BNE PARSER
j Bet game from disk LDA #6 3 immediate-mode LDA RANDOM
§ JSR SETVBV AND #9$F8
BETDISK 3 STA SLAT
JSR DPOINT LDA # <DLI LDA RANDOM
JMP READOPEN 8TA VDSLST 3 tell 08 where AND #$F8
3 LDA # >DLI 3 we put our STA SLON
; Bet game from tape 8TA VDSLST+1 ; DLI service routine LDA RED
i LDA #3CO 3 set bits 6 & 7 of NMIEN BEQ PARSER
BETAPE STA NMIEN i to enable DLIs and VBIs LDA DEPTH
J8R TPOINT 1 cLC
] LDA PLACE CLD
READOPEN JMP REENTRY ADC #8
LDA #3 5 OPEN command i STA DEPTH
S8TA ICCOM, X ] EVENT GENERATOR BPL PARSER
LDA #4 3 READ §C 7 e e e e e e e e STA CRASHED
8TA ICAUX1,X i JSR CL
LDA &#@ NEXTEVENT PRINT T45 3§ "BANB'"
STA ICAUX2 X LDX ®8FF § empty stack PRINT T78 3 “Sub hits bottom!"
JSR CIOV TXS i just in case! ]
BMI DORTERR JSR SHOWEV § Show event # 1] INPUT PARSER
3 INC EVENT § update Y TR M e e e i e o
i Bet game data thru IOCB #1 BNE RADIOD j event ]
§ INC EVENT+1 § counter PARSER
BETDATA ] LDA #8922
#9102 5 Handle room 9 8TA SDMCTL
LDA & <BAMEDATA 3 JSR BETLINE j put line into INLINE
8TA ICBADR, X RADIO JSR CLWH
LDA & )GAHEDATA LDA PLACE LDX LENBTH
STA ICBADR+1,X BNE ENEMY CPX #1 5 if length is 1
LDA #%48 LDA #32 § got suit? BNE DOCLAUSE 3 check for legality
8TA ICBLEN, X J8R OWNIT? ]
LDA #% BER@ ENEMY j Check for a legal single-char command
STA ICBLEN+1 X JSR NEWSCREEN H
LDA #7 § BET RECORD POSITION 8,3 LDA INLINE 3 et the character
STA ICCOM, X PRINT T79 3 "A blast of radiocactivity" DX #8 ] nit search index
JSR CIOV JHMP KILLS LEGSING
BM1 DORTERR ] CHMP SCOMS, X
JSR CLOSE1 i Check for enemy takeover BE@ EXSINS ; matched! go do it
H 3 DEX § otherwise
3 PLAYSCREEN INIT ENEMY BPL LEGSING § keep searching
R N == e e LDA EVENT JSR SYNERR 3 error, so print
PLAYSCREEN CMP #32 PRINT T14 ; “Invalid command"
JSR NEWSCREEN j reset E: BNE LUNGS JMP BADPARSE 3 and try again
3 LDA EVENT+1 1
; Enable custom display list BNE LUN j§ Execute a single-char command
H LDA DEPTH §
LDA # <DLIST BNE LUNGS EXSINS
8TA SDLSTL J8R NEWSCREEN LDA S8VECTL,X 5 fetch the lsb
LDA & >DLIST POSITION 7,3 STA DOVECT 3 and
STA SDLSTL+1 PRINT T47 j “"Enemy captures the sub and* LDA BVECTH,X j§ msb of the
i JMP KILLS STA DOVECT+1 i execution addr
3 Print title &% labels i JMP (DOVECT) 3 and do it!
] i Limit breath-holding 3
PRINT Té 3 "CRASH DIVE! (TM) EVENT &" } i Find the ist space character
LDA #12 i sat right margin LUNGS § in the user’s response
STA RMARBN § for wraparoun LDA BREATH 3§ holding 1t? 3
PRINT T7 3 “LOCATION/EXITS" BEQ@ POISON 3 no - ski this DOCLAUSE
PRINT T8 ; "“VISIBLE ITEMS" DEC BHOLD j else decrement count LDA #SPACE
JSR BAR BNE POISON 3§ continue if NZ STA PBUFF+1
JSR BAR LDA #9 § else STA PBUFF+2
J8R BAR S8TA BREATH § release hold LDX ®1
Js AR 5 4 blank bars ] FIND1
J8R SAYWHAT § "W ¥ 3} Handle poison atmosphere LDA INLINE,X j length is in X
NT 1 3 "HAPPENS/YOUR RESPONSE" 1 CMP #SPACE 3 is i a spaca?
JSR SAYWHAT i “WHAT" POISON BEQ ENDV j yes!
PRINT T12 3 "YOU ARE CARRYING" LDA HATCH 5 hatch opened? INX else keep scanning
BA BE® DOTRAIT ; not yet CPX LENGTH
JSR BAR 5 more blank bars LDA #28 3 got (he BCC FINDi
LDA #39 JSR OWNIT?_ 3 mask? BADVERB
STA RMAREN § reset BEQ@ DOTRAIT § yup - you're safe JSR SYNERR_§ verb is na good, so print
i LDA BREATH 3 Ko?din breath? PRINT TiS 3 "Verb not recagnized"
LDA #sC4 i green BNE DOTRAIT ; good thing, otherwise ... JMP BADPARSE 3 and try again
STA PCOLRZ § cursor J8R NEWSCREEN | {Rh
L] POSITION 8,3 3 Space char found, €0 record its
3 Setup P/M borders & mask PRINT T&2 § "A cloud of poisonous gas" ; position and move the first half
3 ba JIMP KILLS j of the clause into the parsing buffer
#48 3 3
STA HPOSP1 3 position left i Handle traitor ENDV
LDA § and 3 STX LBREAK
STA HPOSP2 § right borders DOTRAIT CPX #2
LDA #64 ] an LDA TRAITOR BCC TOVB
STA HPOSP3 3§ title cover BPL NTRAILT LDX #2
LDX #2559 JSR NEWSCREEN TovE

8TXx BRAFP1 set up
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LDA INLINE,X
STA P

278 BUFF, %
BPL Tovs

i
; Check for a legal verb

LDX ag init verb index
STX vCabe :

8TX PDEX
LDY wg § init buffer char {index

LDA PBUFF,Y § get a char from buffer
CMP VERBS')X § match?
BNE NEXTRY 3 nope - try another verb

VNEXT

VSCAN

CPY &3
BCC vscan 3 if all 3 chars match
BCS LEGALY § the verb is legal

INC VCODE
LDX PDEX

NEXTRY

CPX #NV#3+3 3 out of verbs?
BCC VNEXT j nope - keep scannin
BCS BADVERB j else verb ?I worthless

Verb is legal, so fetch its execution
vector

LDA VCODE i fetch verb #
CMP #28 i if it's G0,
BNE MOVE2 3 warn user:
PRINT T29 3 "Type N 8 E W U or D"
JMP BADPARSE

L]
i Move the second half of the

i clause into the parsing buffer
k)
M

QVE2
%Dﬁ LBREAK ( fetch pus. of space char
N
LDY %0 gnit buffer char index
MOVEN

LDA INLINE,X j; fetch character
STA PBUFF,Y ; stuff into buffer

CPY #3 3 until 3 characters
BCC MOVEN i have been moved

Check for a legal noun

LDX %@ i init noun index
8TX UCODE
NNEXT
STX PDEX ,
LDY #9 § init buffer char index
NSCAN
LDA PBUFF,Y j get a char from buffer
CMP NOUNS| X § match?
?:; NEXTRY2 3 nope - try another noun
INY
CPY #3
BCC NSCAN 5 1f all 3 chars match
BCS LEBALN 3§ the noun is legal
NEXTRY2
INC UCODE
LDX PDEX
INX
INX
INX
CPX #NN#3+3 ; out of nouns?
BCC NNEXT 3 nope - keep scanning
JSR SYNERR 3 ¢l|u noun Es garbage
PRINT T16 § “Noun not in vocabulary"
JMP BADPARSE
3
5 Noun's code # is in UCODEj
§ verb’s code # is in VCODE}
i verb execution addr is in DOVECT
§
LEGALN
LDA VCODE 3§ fetch
STA VLAST
ASL § execution addr
TSX VVECTB Xll g
LDA save
STA DOVECT § in DOVECT
INX
LDA VVECTS,X
STA DDVECT*I
524 yeens
CHP '393 3 was it BUTTON?
BEQ@ DOBUTT
CHP #49 3 was it INVENTORY?

D
|1
i
3
]
D

c

E
R
3
]
1

R

3
$
3
s

0QuUIT

ENTRY:
onm

ANTBO0

XMOVE

EENTRY

TAX
LDA NTRANS, X j§ translate noun
NCODE

JHP (DOVECT) § execute verb

BUTTON

PRINT T38 § "Refer to it by colar"
JMP BADPARSE

INVENTORY

PRINT T31 § “Type I for inventory"”
JMP BADPARSE

EXECUTE SZNBLE CHAR COMMANDS

«BYTE parm, <DOM, <DOM, <DOM, <DOM
«BYTE (DDH, <po@, <DOX <DOA

.BYTE >DOM, >DOM, >DOM, >DOM, >DOM
«BYTE >DDH >D0O@, >DOX, >DOA

HANDLE "@" (QUIT)

POSITION 13,12

PRINT T19 3 “Typ- Y to quit game:"
POSITION 34,12

8TX CURSEN enlblc cursor

BEQ DOQUIT
®#12

JSR ERASE
JMP BADPARSE

JMP TITLE
HANDLE MOVEMENT

Vector (8-3) in X

LDA CURVECT, X
BPL EXMOVE

PRINT Ti8 3 “You can’t go that way."
BADPARSE

CLD § for safet

STA NEWPLACE j save destination
JSR SAVELOC 3 save status

LDA NENPLACE 3 get destination,

STA PLA i make it current, and

J8R BPOINT § point to the new buffers

Bet new buffer data

LOOP

LDY #S5

LDA (VPNT),Y
sTA curRvect,y
LDA (OPNT)

STA CUROBJS,Y

BPL RLOOP

Refresh screen

HOWPLACE

i Clear location window
POSITION 13,1
LDX PLACE 5 get loc
LDA RDLS,X 5
LDY RDHS ]
SR EPRIAT

J8R SHOWVIS dlig visible items
JSR SHOWVECTS IEYIy new vectors
JSR SHOWINV § show inventory

JNP POKAY § cangratulations!
POINT TO NEW BUFFERS

Buffer # (2-23) in A

*
etch lsb an
msb of t-xt lddr and
print

ASL A 3 %+ 2

STA NCODE § save it
AsL A HE !

cLC

ADC NCODE 3 %2 + %4 = g
8TA NCODE j save it

c
ADC # <VECTORS

VPNT

LDA : >VECTORS

STA VPNT+1
NCODE

ADC % <OBJECTS
OPNT

LDA % >0BJECTS
%2

STA OPNT+1

HANDLE “X“ (SAVE BAME)

(ST
I
]
1

JSR SAVELOC j save current status

11
PRINT T82 |} “Save game to Disk or Cassette?"
DA #8222

SAVEPOLL
JSR BETKEY
#'D

BE@ DSAVE

CHP #°C

BER CSAVE

JSR CLOSE1

J8R BOOP

JMP SAVEPOLL
Save to disk

BAVE

BADWRITE

i
§
i
D
JS8R DPOINT
JMP GSAVE
]
j Save to cassette
i
CSAVE
JSR TPOINT
3
B88AVE
*3
8TA ICCOM,X
#8
STA ICAUX1,X
®0
8TA ICAUX2, X
ciov
BMI BADWRITE

LDX #s
LDA # <BAnEDATa
STA ICB
LDA # >aanéoATA
STA ICBADR+1,X
LDA #s48
STA ICBLEN,X

21

&8
8TA I??LEN+1 X
8TA éCCDH X
BMI BADWRITE
CLOSE1
JHMP PLAYSCREEN
HANDLE "“A" (ABAIN)

es e e

LDA VLAST j restore old verb
LDA ULAST 3 and noun

JMP LEBALN § and do it again!
SAVE _LOC STATUS

)

AVELOC

SLOOP
LDA CURVECT,Y
8TA (VPNT), ¥
LDA CUROBJS,Y
STA (OPNT),V

BPL SLOOP

ENTRY: Translated noun cade in A
and in NCODE
untranslated code in UCODE
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e e e

OTAKE

DTe

DT1

DT2

DT3

DT3A

DT3B

DT4

SHOWALL

DD1

DROPILIT

Handle
ROPUNIT

TAK

PRI
JMP
LDA
JBR
BNE

PRI
JMP

E

UCODE
#22 § is it moveable?

DTQ vyes

IMPOSS

NCODE

OWNIT? 3 already have {it?
DT1

ALREADY

NCODE
INROOM? 5 is 1t here?
DT2

NOTHERE

#20 3 bolted unit?

NT T41 5 "“Bolts are tight % rusty"
oop

#42 i free unit?
3B

PLACE § room @7

DT3IB

#27 got wrench?

DNN;T?

NT T8¢ 3 "Bolts waon’t let you"
GOODPARSE

#7 power cable

INROOM?

DT3B

NT 783 ; "Connected to cable"
BOODPARSE

INVBPACE? 3 arms full?

DT4

ARMSFULL

ROOMPOS ; get object position
INVPOS8 3§ and inv ga:itton
CUROBJS,X § pick it up
HOLDINBQ,Y § add to inventory
#$FF

CUROBJS,X 3 leave a blank slot
SHOWVIS 3 show room

SHOWINV § and inventory
POKAY 3 done!

DROP

JSR
BEQ
JMP
LDA

BEQ

OWNIT? 3 do you have it?
DD@
DONTHAVE

PLACE
#17 $ is this room 177
DROP17 j special handling

ROOMSPACE? § enough room for it?

DROPIT
ROOMFULL

ROOMPOS
INVPOS
HOLDINGS,Y
CUROBJS,
#SFF
HOLDINGS, Y
SHOWALL

roocm 17

PRINT Té8B 3 "It falls down the pipe"”

LDA
cHpP
BEQ

J8R
JSR
JMP

ROOMIN18? ; space in roaom 187
DD1 § ne - drop it in 17
get inv position
and os in room 18

3 p?ck up item
OBJECTS, 3 and put {n 18
#SFF clear inventory
HOLDINGBGS,Y j slot

5

i
HQLDINBSiV

3

NCODE
#42 § dropped the unit?
DROPUNIT § special handling

SHOWVIS
SHOWINV
BOODPARSE

UNIT in 17

UNIT 3 init = g
D17B
#38 5 update traitor

#5 3 status in
UNIT j unit fla

:TRANs,x i trlnsluglun matrix

108 3 and object
OBJECTS,X 3 matrix
ROOMIN187 3 find room
ROOMPQO8 3§ for pistol

SHOWMD

DISHOW

3

LK2
1]
3
3
EXAMBUIT

ES®

ES1

3
LK3

i
j
EXAMPIST

LDX SLON
BNE DISHOW

LDA MLAT
LDX MLON

STA LATEHOW

3
POSITION 17,9

J8R ZFRO

LDA LATSHOW
STA FR@

JSR VPRINT
PRINT T34 3§
POSITION 17
R

IFRO
LDA LONSHOW
STA FRO
JSR VPRINT
LKX

CHP #32 §
BNE LK3

Examine suit

LDA 8SUIT
ESO®
JMP SEEMSORD
JSR ROOMSPACE
ES1
JMP ROOMFULL
PRINT T3S 3
A #33 3
ROOMP
STA CUROBJS, X
SHOWVIS
JMP GOODPARSE

CHMP #21 3
BNE LK4

Examine pistol

LDA BULLET
BNE PX@
PRINT T52 }
BNE LKX
PRINT TS51 3
BNE LKX

AsL A

LDA LKLK,X

LDY LKLK,X
JSR EPRIAT

JMP BOODPARSE
EXAM TEXT LO

s ws e w0 wa me

wy mn

18

suit?

?
3 "Not enough room here."

"Found something'"
ey

pistol?

init = 1
"No bullets"

“Only 1 bullet"

#® 2

use as an index
fetch lsb

and

msb of text addr
print text

3 and exit
OKUP TABLE

LDA #21 j and
STA OBJECTS,X § drop it in 18
i BNE D17B
3 Find empty slot in room 18
1]
ROOMIN18? -
#1989 j skip 1st object
RN18
LDA OBJECTS, X
?z{ RN18A 5 found a blank!
CPX #113 § scan to end
BCC RN18 } of room
TXA 5 return NZ status
RTS8
RN18A
STX ROOMPOS ; save room pos
LDA #2 3 set zero status
RTS
)
3 REMOVE
TR o e
DOREMOVE
MP #22 j moveable?
BCS DRM
JMP IMPOSS
DRM
CHP #28 } mask?
BEQ@ GODROP
CHP #32 3 suit?
BEQ@ GODROP
CHMP %42 3 unit?
BEQ BOGRAB
JMP BESPEC
BOBRAB
JMP DOTAKE
GODROP
JHMP DODROP
]
i LOOK/EXAM
b e L A
DOLOOK
JSR INROOM? § is it in room?
BEQ LOOKOK 3 if not,
LDA NCODE
JSR OWNIT? 3§ do you have it?
BER® LOOKOK
JMP NOTHERE 3 guess nat
LOOKOK
LDA NCODE
crHP 5 captain?
BNE LK@
]
j Search captain
i
EXAMCAP
LDA CAPTAIN
BEQ EC@
JMP SEEMSORD
ECO
JSR ROOMSPACE?
BE@ EC1
JMP ROOMFULL
EC1
PRINT T35 j; “Found something!'*
LDA #24
STA CAPTAIN
LDX ROOMPOS
STA CUROBJS, X
JSR SHOWVIS
JMP BOODPARSE
]
LK@
CHP #135 § gauge?
BNE LK1
]
i Read depth gauge
i
READBAUGE
IFR@
LDA DEPTH
STA FRO
VPRINT
PRINT T35 § “Fathoms"
JMP BOODPARSE
§
LK1
CHP #17 3 display?
BNE LK2
]
3 Read navigation displays
i
READISP
LDA PLACE
CHP j missile room?

1
BEQ SHOWMD
SLAT

.WORD T3&,T64,T34,T38
.WORD T39,T34,T&4, 739
_WORD T42,T34,734,T34
.WORD T34,T34,T39,734

.WORD T37,T34,T34,T4%
.WORD T39,T34,Ta7

o s sme
a
m
D
o

DOREAD
RDLOOP

LDX #9
CHP READS, X
READOK

BPL RDLOOP
JMP IMPOSS

JMP DOLOOK
READable nouns

READOK

-BYTE 2,34,8,15,17
.BYTE 2%,24 %6,30,31
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Tired of high prices, poor service and hidden charges
you get from other mail order companies . . .

Try RISING SUN SOFTWARE!

ENTERTAINMENT
ARTWORX

Strip Poker (D)....... $25.00
S.P. Data Disks ....... 20.00
ATARI (ROM only)

Centipede ........... $32.00
Defender. s ouzisasi i 32.00
Dig/Dug: =it s 32.00
Donkey Kong ......... 35.00
Eastern Front ......... 35.00
Galaxiank st N 32.00
QLIS Ll S m s 35.00
Missle Command ..... 27.00
Ms. Pac-Man.......... 35.00
Pac-Man:&ialis i o 32.00
PENEO et it s, o 32.00
(O] R e 32.00
Robotron?: «\w-% et it 32.00
Space Invaders ....... 27.00
Star Raiders .....uupiies 32.00
BIG FIVE

Miner 2049er (R) .... $35.00
BRODERBUND
AIB(D)Ers e $25.00
Arcade Machine (D)... 42.00
Choplifter (D) ......... 25.00
Choplifter (R) ......... 32.00
Oper. Whirlwind (D) ... 25.00
Sea Fox D) ........... 21.00
SeaiFox (R) vsanucsae 28.00
Sky Blazer (D) ........ 28.00
BUDGECO

Raster Blaster (D)....$21.00
DATAMOST

Airstrike (D/C)....... $28.00
Bilestoad (D) ......... 28.00
Mating Zone (D) ...... 25.00
DATAMOST

Micropainter (D) ..... $25.00
Pooyan (D/C)......... 21.00
Zaxxoni(DAC)-~ i5aiivs 28.00
DON'T ASK

Poker Sam (D/C) .... $20.00
SIAMA(D) 5 e e oo 42.00
EDU-WARE

Prisoner2 (D) ....... $28.00
Rendezvous (D) ....... 28.00

ELECTRONIC ARTS ROKLAN STRATEGIC SIMULATIONS :..JIITIQL(;BE?;E&S
Archon (D) .......... $28.00 Deluxe Invaders (R) .. $28.00 Battle for
Hard Hat Mack (D).... 25.00 GO (D)iaate o tisie s taitis 28.00 Normandie (D/C) .. $28.00 ADVENTURE
MIUGEER (D) 28.00 GOrfl(R)S: = s et e 32.00 Battle of INTERNATIONAL
Murder on the Wizard of Wor (R) ..... 32.00 Shiloh (D/C)........ 28.00 Diskey (D) ........... $35.00
Zunderneuf (D) ..... 28.00 Wizard of Wor (D) ..... 28.00 Combat Leader (D).... 28.00
: : : ATARI
Pinball Construction Cosmic Balance (D/C) 28.00 -
; Assembler Editor (R) . $45.00
Se(D)FE e e 28.00 Cosmic Balance Il Atari Basic (R) 42,00
(D) D/ ............ TO0 5 T it (TRE s YT P el 24
Worms#i0).. 2200 SIERRA ON-LINE Cy(tronC)Maste © 22 gg Macro Assembler (R).. 68.00
EPYX Crossfire (R)......... Sense il il R Microsoft Basic I (R).. 68.00
Jumpman (D) ....... $28.00 Crossfire (D/C) ....... 21.00 s i e PILOTK(RYsctss e 60.00
Jumpman Jr. (D)....... 28.00 Frogger (D/C) ........ 25.00 e
Mission Asteroid (D) .. 20.00 Desert (D/CO ... 28.00 DATASOFT
INFOCOM (disk only) Sammy Lightfoot (R) .. 27.00 Shattered Alliance (D). 28.00 BASIC Compiler (D) .. $63.00
Deadline .- il $35.00 Ultima 1 (D).......... 4200  Tigersin the Snow Lisp Interpreter (D) ... 70.00
Enchanter ............ 35.00 Ulysses (D) ........... 28.00 (D/G) s s s 28.00 Edit 6502 (R) ........ 125.00
s i o s 35.00 i ;
Planet Fa Wiz & Princess (D) .... 25.00 SYNAPSE OPTIMIZED SYSTEMS
STATCIOSS/s et s s vie 28.00 .
Blue Max (D/C)...... $25.00 Basic A+ (D)......... $56.00
Suspended .....i.0nan 35.00 ¥ ¥
The Witness 35.00 Dimension X (D/C).... 25.00 Bug 65 (D) ........... 25.00
""""" g Ft. Apocalypse (D/C).. 25.00 Mac/65 (D) ..........56.00
................ 28.
;or:: :I 22 88 EARDWARE Necromancer (D/C)... 25.00
ork i s B 28.00 EALS Pharoah'’s Curse (D/C) 25.00
Zorkelllis et : MODEMS Shadow World (D/C) .. 25.00 EDUCATION
Apple Cat Il .. $299.00 Shamus (D/C)........ 25.00 ATARI
INTELLIGENT STATEMENTS Micromodem Il 265.00 Shamus (R) 32.00 i
Pro. Blackjack (D) ... $49.00 Micromodem w/term= il s ot ee il Sl 4 Conversational Languages
iy inal prog. . ... 295.00 Shamus 11 (D/C)...... 25.00 French (C)......... $42.00
LIGHTNING SOFTWARE 212 Apple Cat . 580.00 Survivor (D/C)........ 25.00 German (C). .. 42.00
Master Type (D) ..... $28.00 MONITORS Zepplin (D/C) ........ 25.00 talian (C) .......... 42.00
Amdek Spanishi(C) s s was 42.00
MUSE Color (! v,i i $299.00 THORN EMI Edupcamr Kft ) e
Castle Wolfenstein ... $21.00 Color Il RGB ... 599.00 Hockey (R). . oe.as vic v« $2BIO0 L B! apggeeiy v £ 1 LR ;
DACRIINGE . 3es0 Jumbo Jet Pilot (R).... 35.00 I e
ODESTA ard .....149.00 RiveriResclei(R) b iuss 28.00 Programming 1 ..... 18.00
RS A b i $49.00 usl Soccer (R)............ 35.00 e
Checkers (D) ......... 35.00 Elé 5192”(3(r3een $iiggg Slibmarine Gommandar Programming 2 .. ... 23.00
Odin (DY r e s 35.00 Lesel el ey R 5 Inv. to
Pi3 12" Amber. 159.00 R 35.00 ;
Pi4 9" Amber .. 129.00 Programming 3 ..... 23.00
PARKER BROTHERS Color 1400 ....299.00 Juggles House (D) .... 23.00
Astrochase (R)....... $35.00 PRINTERS Juggles House (C) .... 18.00
Chessi(R). st alin srereis 42.00 C. Iltoh Juggles Rainbow (D) .. 23.00
Frogger (R) ........... 34.00 GX-100....... $229.00 Juggles Rainbow (C) .. 23.00
Popeye (R) ........... 35.00 Halilg 29900 My First Alphabet (D) . 27.00
O Berti(R) i s 35.00 Microline 80.. .. 349.00 Programmer Kit....... 53.00
Riski(R)i & v sivisions 42.00 Microline 82A . 449.00 Tough Typing (cass) .. 18.00
Brat(R) . 35.00 Microline 92 ... 549.00
iutperkCo r(aR)( ) s EDU-WARE
el : Compu-Read (D)........ $21.00
Compu-Read (C) ...... 15.00
RISING SUN SOFTWARE SPINNAKER
Face Maker (D) ...... $28.00
4200 PARK BLVD. Hey Diddle Diddle (D) . 21.00
OAKLAND, CALIFORNIA 94602 Kindercomp (D) ...... 21.00
(415) 482-3391 Most Amazing Thing
(DR e e itts 28.00
Ordering Information: We'll accept any form of payment—cash, personal check, money order, VISA/ Rhymes & Riddles (D). 21.00
MasterCard, or C.0.D. Send cash at your own risk. Add $2.00 for UPS shipping; $3.00 for Blue Label Air. Snooper Troops 1 (D) . 32.00
California residents add applicable sales tax. ALL orders shipped same day received. If we are out of stock Snooper Troops 2 (D) . 32.00

on a particular item we will include a special bonus with your order when shipped.

CALL TOLL FREE 24 HOURS (ORDERS ONLY) N

(800) 227-1617, ext. 114 (Outside California) VISA
(800) 772-3545, ext. 114 (Inside California) _}

masler chargv
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JSR OWNIT?
DPH

JMP WHYBOTH

LDA NCODE

JSR INRODM?
DPHO

JHP NOTHERE

LDA NCODE
CMP #1@
BNE DPH1

DPH®@

3 green button?

; Handle green button push
i

BREEN
BEQ@ SCANON
STA BGREEN
LDA #2
SCANNER
STA NTRANS, X
STA CUROBJS
JSR SHOWVIS
JMP BGOODPARSE
LDA OBJECTS+1
#7

BEQ ONBREEN
NOTHAP

SCANON

3
ONBREEN
8TX BGREEN

#36
BNE SCANNER
]
DPH1

CMP #11 1
BNE DPH2

blank scanner

i check cable
“Nothing happens"

active scanner

red button?

§
5 Handle red button push
3

LDX RED
BE® REDON
A %0

TA RED
PRINT T39 3
BNE REDX
REDON
NX 3
8TX RED
PRINT Té#® 3
JMP BOODPARSE

REDX

3

DPH2
CHP #12 3
BNE DPH3J

3

i Handle gaold button

3

LDA MLAT

ADC #8
STA MLAT
JMP SHOWMD
]
DPH3I
CHP #13 3
BNE DPH4
3
3 Handle silver button
H

LDA MLON

MLON
JMP SHOWMD
3
DPH4
CMP #1454 5
BNE SORRY
Handle white button

1]

i

PUSHHHITE
L

DA MLAT §
CMP SLAT H
BNE SORRY
LDA MLON 3
CHMP SLON i
BNE SORRY
LDA SWITCH
BEQ SORRY
J8R NEWSCREEN
LDA #1
S8TA COLORZ
STA COLORA
LDA

#9
STA COLOR1

"Sub levels off"

= 1

"Sub dives'"

gold button?

silver button?

white button?

missile =
sub?

missile =
sub?

missile armed?

POSITION 12,
PRINT Ta1 j

STA SDMCTL
JMP SOLVED
JMP NOTHAP 3
; OPEN
BDDPEN TR

SOLVED
SORRY

CHP #&

BCC OPQ

JMP IMPOSS
JSR INROOM? 3
BER@ OP1

JMP NOTHERE 3

LDA NCODE (]
BNE 0P2

LDA #34
HATCH i
STA CUROBJS 3
4 i
STA CURVECT+3
SHOWVIS
JSR SHOWVECTS
POKAY

aPe

oP1

HOPEN

apP2
ChHP #1 ]
BNE OP3
PRINT Té4 3
OP3

PRINT T38 3
BNE 0OPX

CMP #3 $
BNE OPS
PRINT T23 3
BNE OPX

ar4

oF3
#34
BEQ@ ALOPEN
#3535
BER ALOPEN
837
BEG@ ALOPEN
CMP #39 3
BNE OP6
PRINT Té5 3
JMP BOODPARSE

JMP IMPOSS

ALOPEN
arPXx
OFé&

3
]
(R T =
DOSHOOT

#21 i
JSR OWNIT? 3

8SHTO
JMP EARSIER
SHTR

NCODE
JSR INROOM?
SHT1
NCODE
JSR OWNIT?
SHT1
JMP NOTHERE
LDA BU%LET

8HT1

PRINT T32 ;

JMP BOODPARSE

PRINT TA45 3

LDA #0

STA BULLET

LDA NCODE

CMP #1

BNE SHOOTX

PRINT T71
#35

STA CUROBJS
61

STA NTRANS, X 3

3

STA NTRANS, X §
#3 3

STA CURVECT+3J

JSR SHOWVIS 3

JSR SHOWVECTS

JMP GOODPARSE

i
i INSERT
i

8HT3

..

r
o
>

- wn wn me

SHOOTX

11
“Congratulationg!"

“Nothing happens."

can’t be OPENed
if NCODE > &

is it here?
nape

hatch?

mark hatch as opened
change in current cbjects
open path to

3 room 4

daor?

“Lock is very secure"

grate?

"Screwed in place"

airlock?

“Can"t do that yet"

open hatch?
open doar?
open grate?

open airlock?

"Already open!'"

do you have
the pistol?

“No bullets"

"BANG!'"

Locked door?

"Lock destroyed!'"
change door status in
object matrix

an

in the
translation

table

open west wall

5 to room #3
show door change
§ and new vector

DOINSERT

INSO

INS1

INSX
INS2

INEXIT
3
i
3
o)
UNS®

UNS1

UNS2

UNS3

UNS4

DHLD®

DHLD1
i
;
DOUNLOCK

UNL®@

UNL1

DUNSCRENJ

OWNIT?
INSO
DONTHAVE
NCODE

26 card?

E I 1
INT T72 3 “Try examining things"
P GOODPARSE

024 y 1D?
INS2

EESPEC

®19 § room 197

#39 3 update object
ngOBJB 3 matrix

3 and
NTRANS,X j translator
#21 j open south wall
CURVECT+1 3§ to room 21

SHOWVIS
S8HOWVECTS
POKAY

UNSCREWR

JMP
JMP

BNE UNSX
RIN

INROOM?
=14
NOTHERE

UCODE

®#24 § nothing you can carry
UNS1 3 is unscrewable
WHYBOTH

NCODE

#20 j bolted unit?
UNS2

DOTAKE

#3 i closed grate?
UNS3
IMPOSS

®2%9

c
2

j do you have

§ the knife?
UNS4& § nope

5 plgch

§ object

H

4 an

NTRANS,X 3 translator tables
#17 open south wall to
CURVECT+1 3§ room 17

INEXIT

#22 j screwdriver?
OWNIT?

T T73 3§ “Blade’s too tiny"
GOODPARSE
EASIER

HOLD

JMP

E _UNLZ2
PRIN

UCODE
#38 j breath?
DHLD®
BESPEC

BREATH
DgLDX

e
d
not, set timer
8 events

POKAY

ALREADY

#33 3 key?
OWNIT?

UNL@
EASIER
NCODE
INROOM?
NL 1
NOTHERE
NCODE
1 locked door?

T T75 3§ "Key doesn’t fit"
GO00DPARSE

8L 3INSSI

ONILNdINOD DOTVYNY
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unL2

UNL3

DCTQ

DCT1

CUTIT

DCT2

s e =

OPOUR

DPR

DOSHAM

Dou

DOLe
DOL1

WEAROK

H
IMPOSS

MP

#6 5 locked switch?
UNL3
IMPOSS
#490 § unlacked
CUROBJS

*7

INEXIT

INROOM?
(]
NOTHERE

NCODE
7

DCT1
imMPOSs
#25 i cutters?

i hummer?

2
NEWSCREEN

R
POSITION 9,3

PRINT T76 5 "A jolt of high voltage"
J LLs

#4241 j severed
CURQOBJS+1

&8
NTRANS, X
#2
DgJECT5¢42

NTRANS X
NEX1

EASIER

blank scanner

POUR

JSR

PRINT T44
2

OWNIT?
DPR
DONTHAVE
NCODE
#3090

DOSHAM
imMPQOSS

INVPOS
#SFF
HOLDINGS

i shampoo?

remove
shampoo from

i inventor

"Shampoo alY used up"
is bolted unit
nearby?
nope
else change to
free unit

*
«
e e ws e ms me e et
<

patch
NTRANS X 3 translation
table
NTRANS, X
SHOWVIS
SHOWINV
BOODPARSE

LUBRICATE

OQUNIT?

DoL

WHYBOTH

#32 5 got the shampao?

OWNIT?
poLi

EASIER

NCODE
INROOM?
DOSHAM
NOTHERE

WEAR

#28 5 mask?
WEAROK

#32

WEAROK

IMpPO8S

DOTAKE

§ sult?

PRINT T17 3 "That’s impossible."
BNE GOODPARSE
i
NOTYET
PRINT T23 "You can’t do that yet."
BNE BODDPARSE
i
BESPEC
PRINT T2&4 ; "Be more specific."
BNE BOODPARSE
i
ARMSFULL .
PRINT T24 ; "You're carrying too much'"
BNE BADPARSE
3
ROOMFULL
PRINT T25 3 "Not enough room here.”
BENE BADFARSE
i
NOTHERE
PRINT T22 3 "It isn’'t here."
BNE BADPARSE
i
ALREADY
PRINT T21 ; "You already have it."
BNE BADPARSE
§
DONTHAVE
PRINT T27 “"You don"t have it."
BNE BADPARSE
§
NOHELP
RINT T332 “Doesn”t help.*
BNE BDDDPARBE
¥
WHYBOTH
PRINT T33 § "Why bother?"
BNE GOODPARSE
éEEHSDRD
PRINT T34 "Seems ardinary."
BNE BODDPARSE
NOTHAP
PRINT T56 ;3 “Nothing happens.™
BNE BOODPARSE
i
EASIER
PRINT T3¢ j "Easier said than done"
éDDDPARBE
JSR BEEP
JMP NEXTEVENT
3
BADPARSE
JSR BOOP
JMP PARSER
i
] SUBROUTINES
i A e e e e
; DLI ROUTINE
DLI
PHA i save A,
TXA
PHA i X
TYA i and
PHA i Y registers
LDX DLICOL ; fetch colar index
LDA DCOLS,X ; fetch new calor
LDY CURBEQ X § and cursor shape
STA WSYNC 3 wait for scan
STA COLPF2 ;i change color
8TY GRAFP® 3§ and player shape
INC DLICOL ; update index
PLA
TAY j restore Y,
PLA i X
TAX § and
PLA i A registers
RTI j back to mainline
bcoLs
«BYTE %70,%80,970,%60,%790,%00, 360
CURSES
.BYTE $900,%00,%00,%00 300
CURSOR

.BYTE %00,%00
PRINT MACRO SUBROUTINE

in A/Y registers (LSB/MSB).

PRINT

i
i
i ENTRY: Addr of EOL-terminated string
§
H
E

LDX #@ IOCB #0 (E:)

8TA ICBADR § l1sb of string addr
S8TY ICBADR+1 § msb of string addr
LDA #s i PUT LINE comman
STA ICCOM

8TA ICBLEN 3
8TX ICBLEN+1 § msh
JmMP CIov

1sb max string length
a)

ENTRY:
POSITL3
POSIT

s e e

3
BOOP
BTONE

SOUND

ENTRY:
RASE

[T 2t we we e

cLLoarP

§
i
3
N

EWSCREEN
LDA

?QSITIDN MACRO ROUTINE

X-pos in X,

LDX #13

8TX COLCRS
S}Y ROWCRS

AUDIO PROMPTS

LDA #25
BNE BTONE

LDA #1099

8TA RTCLOK

LDA RTCLOK
#3

BNE gOUND

8TX AUDC1

8TX CH

Y-pos in Y.

high tone

low tone

dist/vol = 10

S jiffies

silence!

clear last key

ERASE A STATUS LINE

Tarqet 1£n¢

LDA LADRSL,X
STA cLPOINT

LDA LADRSH*X H

STA CLPOINT+
LDY #24
LDA #0
STA (CLPOINT

BPL CLLOOP

#8490
8TA NMIEN
STA RAMTOP

; Close IOCB #9 (E:)
i

L]
COLOFF

LDX #02

LDA #30C
S8TA ICCOM
JSR CIOV

*2
8TX ICAUX2

>EADR
S8TA ICBADR+1
#30C
STA ICAUX1
ciov

STA BRAFP3J

LDX #8

STA PCOLRD, X

BPL COLOFF
#14

8TA co%oax

8TA COLOR®

®1
8TX CRSINH

STX LMARGN
LDA #s$70

STAR POKMSK
STA IRGEN

(9-18) in X.

1
L]

1sb of line addr
msb of addr

clear 25 characters

15,

H

Popey

set system to 16K

I0OCB #8 (E:)
CLOSE command

slam!

with new RAM size

E: again
zera this byte
OPEN command

point to “E:i"

allow read/write

do the OPEN
shut off ANTIC

blank out borders
all colars black

except text

disable system cursor
= 2

fix margin

disable BREAK key
and return

8G 39Vd
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MORE UTILITY.

TOP-DOS. . .the best DOS
for your Atari computer.

TOP-DOS is a powerful, user-friendly
Disk Operating System (DOS) that gives
you more functions and features than
any other DOs written for Atari com-
puters. Yet TOP-DOS is compatible with
Atari software.

Here are a few of the features and
commands you can expect to find in
TOP-DOS.

POWERFUL
Turns large jobs into small ones.
You'll find all the familiar features of
Atari DOS 2.0 in TOP-DOS but with added
functions and six new commands.

Turn your major disk operations into
small tasks with the ability to create a
file of commands that can be executed
in a single line. Or restore deleted files
with one command.

FLEXIBLE
Tailor TOP-DOS to your needs.
TOP-DOS is flexible to meet the needs of
virtually any user.
For example, the file directory can be
listed in multi-column format to help
you find your files. The amount of your

What independent reviewers
say of TOP-DOS:

“TOP-DOS gives the user many ad-
vanced features found only in
systems running on much larger
machines. . . . This DOS is fast, easy
to use, and extremely powerful, but
most of all, a bargain. . . a best buy
in the software markeiplace.”
Larry Dziegielewski, ANTIC

“The UNDELETE command. is superb
—one of the best things o come
along in a long time.”’

Bill Howey, A.N.A.L.O.G.

“The first thing thal really impressed
me was the full use of the screen, giv-
ing me access 1o a large amount of
work bistory.”

Peter Ellison, ROM

involvement in file manipulations can
be changed with the many options
available. System parameters can be
tailored to your preference with the SET
command.

FRIENDLY
. TOP-DOS interacts with you.
Use computer prompts when you need
help. As you gain experience switch to
one-line commands for more speed.
You’d expect to pay more for all
these features. However, TOP-DOS is
only $49.95.
And there’s no risk. TOP-DOS is
guaranteed to please you or return it
within 30 days for a full refund.

SAVE $10
If you order TOP-DOS before June 1,
1984 you will save $10 off the regular
price. Order today and get more from
your disk drive. Send a check or money
order to ECLIPSE, 1058-A Marigold
Court, Sunnyvale, CA 94086. Or call
(408) 246-8325.

eCLIPOE|

TOP-DOS handles double-density and double-sided Percom-compatible disk drives, and includes all the features of its predecessor, DOS-MOD. ATARI is a registered trademark of
Atari, Inc. TOP-DOS and DOS-MOD are trademarks of ECLIPSE. Prices are subject to change without notice. Shipping charges are prepaid. California residents add 6.5% sales tax
($39.95 + 2.60 = $42.55; after June 1, 1984: $49.95 + 3.25 = $53.20).
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;

! BLANK BAR

BAR' . o Rt sisEe
PRINT T9

3

' “WHAT" BAR

SAYWHAT i eTii

PRINT
RTS Ti0

KEVBOARD INPUT HANDLER

i

i

} These routlne se art an

i Steve Haward’s "Alt-rnative ﬁ balrd Handler"
: (ANALOB Computing #15, pp. 96— 0
]

]
a8

FETCH A KEYPRESS

ETKEY
LDA CH
CHMP #% 3 kez pressed?
. BEQ BETKEY H yet - keap scanning
3 Analyze keycode
i
ANALYZE
TAY i save key for later
LDX #$FF
STX CH 3 reset key
AND #8CH {1 bit &6 or 7 set?

BER LEBAL? 1§ nope
Handle a bad keypress

JSR BOOP § razz user and
JMP GETKEY 1§ try again

EBAL?

TYA 3 restore keycode
LDX #13

KLoaer
CHP ILLEBAL,X
BEQ@ BADKEY § razz if illegal key
DEX
BPL KLOOP

3
i Bet ATASCII equivalent
i

LDA ATASCI,Y

i
3 Screen out numbers, pass EOL and BS
i

CHP #SPACE 3} | a:n bar?
BEQ@ CLK 3 okay
CMP #EOL ] RET RN?
BEQ@ CLK1 § fine by me
CHMP #$7E 3 DiCkleiCﬂ?
BE@ CLK1 i love
CHMP #’a
BCC BADKEY
CLD
8EC
SBC #8290 § convert to upper case
3
i Click the speaker
i
CLK1
LDY #$7F
8TY CLICK
CLK2
LDY CLICK
STY CONSOL ; tick!
LDX #8 3 click freqg
DELAY
DEX
BPL DELAY
DEC CLICK
: BPL CLK2 § 128 times
RTS 3 ATASCII code in A
3
] ILLEBAL KEYS
§ 0 mememmmee—eo
ILLEGAL
«BYTE $1C 3 escape
.BYTE s2C j§ tab
.BYTE $27 j atari
~BYTE $3C § caps
.BYTE $36 i <
.BYTE $37 ]
.BYTE $0F Uihs?
.BYTE %20 i,
.BYTE %92 [}
.BYTE 22 .
<BYTE 826 3/
.BYTE 306 gt
.BYTE 367 )y ®

_-_
1>
1=
1D
100
a0
-
-
0
o
z
<
m
2
1@
bt
o
z
-
>
w
r
m

We use our ow
location of ¢t
depending on

TASCI

Tos or e we

«BYTE
«BYTE
«BYTE
«BYTE
«BYTE
«BYTE
.BYTE
.BYTE

INTER

.BYTE
Y-OFF

i

i

5 e B
§ These two tab
j starting addr
; (absolute scr
]
L

n table because the
he ROM-based table varies
which camputer you have.

$6C, 96A, 3B, $8A, $8B, $6B, 928, $2A
‘99 ‘69 ‘ZD 33D

&
$39. 480 $30,$37,$7E,$38, $3C, $3E
’66 '68 b4, tBO ‘92 $67,873,861

NAL CONVERSION TABLE

$20,940,900, $60
SET TABLES

les contain the

Ill of each status line
line address + 13)
LADRSH the HSB!.

LADRSL holds th. LSBs,

ADRSL
.BYTE <SCREEN+53, <SCREEN+33, <SCREEN+93, <(SCREEN+133
.BYTE <S8S8CREEN+17 <SCREEN+213, <SCREEN+253, <SCREEN+293
«BYTE <SCREEN*333 <SCREEN+373, <SCREEN+413, <SCREEN+4353
«BYTE <BCREEN+493 <S8CREEN+533, <SCREEN+573, <{SCREEN+613J

VabRak .BYTE <SCREEN+653, <SCREEN#693 <8CREEN+733
.BYTE >BCREEN+53, >SCREEN+S3 >SCREEN+93 >SCREEN+133
«BYTE >8CREEN+17 >SCREEN+213, >SCRE 253 >SCREEN+293
.BYTE >SCREEN*333 >SCREEN#373 )3CREEN*413 >SCREEN+4353
.BYTE >SCREEN*493 >SCREEN+533 >BEREEN+573 >SCREEN+6&13
.BYTE >BCREEN¢&53 >SCREEN*693 >8CREEN+733"

]

) FETCH INPUT LINE

3 mmmemmmmemeooC

BGETLINE

5

§ Clear line input buffer

3
CLD
LDX #24
LDA #SPACE

CLINL
STA INLINE,X
DEX
BPL CLINL

Bet first cha
ETONE

(Dwe e e

POBIT
X %%
STX CU
CH

8TX LE
JSR GE

CHMP #S
BEQ BA

BO
JMP BE

J8R SETCIOQ

racter of line

TONE 1312
FF

RSBEN 3 turn on PMB cursor
§ clear key

NBTH 3§ zero line length

TKEY ; fetch a keycode

PACE 3§ first char not be

DONE 3 a space

7E § a backspace

DONE

oL § or an EOL

T1

Handle bad first character

§ razz user and

apP
TONE 3§ try again

JSR CIOV
INC LENBTH

]
i Get rest of input line

REBT

J8R BETKEY
CHMP #EOL
BE@ GOTEOL

CMP #87
BNE PU

DEC LENGTH
BHMI BADONE
J8R SETCIQ
cIlov
LDA LENGTH
BEQ GETONE
REST

3 ?rlb another keycade
] f 1t’s an

7 line entry complete
§ back-pac¢¥

i

E
TNEXT §j no - send to screen

Handle a backspace

f 1st char of line
ignal error
e

t CIO do backspace
if length=g,

handle as 18t char
else continue

i
i Print latest character

]
PUTNEXT

JSR SETCIO

1av § print character
INC LENBTH 3§ next position
LDA LENBTH

<
(<]
2
0

CHMP #24 j end of line?
3 BCC REST 3 nat yet - get another key
: Too many chars in line!
GETLAST

JSR BOOP § a warning razz

JSR BETKEY

CMP #EOL 3 must have an EOL

PER GOTEOL

CHP #S7E 3 or a backspace

BER@ BACKS

BNE BETLAST § insist!
EQL recieved
JSR SETCIO § specif E:
8TX CURSEN § shut off cursor
JSR CIOV 3 and send EOL

Convert screen byte: to ATASCII
and move to INLINE

LDY #24

we ne o0 s

TOBUFF

LDA SCREEN+493,Y ; grab screen byte
STAR ECREEN+453 Y 3 move to upper line

ROL

ROL A

ROL A

ROL A

AND #3 ; transform byte, and

TAX use as an index

LDA SCREEN+453 Y i restore ariginal value
AND #$iF l lear bits 5-7

ORA INTATA, ] ner e with :udl table
E;g INLlNE V 3 send to buffe

SEA S8CREEN+493,Y ; clear response line
DEY

BPL TOBUFF

RTS

IMMEDIATE VBI ROUTINE

Positions and blinks cursor,
resets DLI color index

MMVBI
Reset DLI color index

4 e 00 g 00 04 00 00 0w rme

LDA #0
8TA DLICOL
Okay to update cursaor?

LDA CURSEN 3§ if enable flag = &,
BER VEXIT } don’t redraw cursor

Calculate cursor X-leltiDn.
XNEW = ( XOLD * 4 ) 48

e s r e

D
LDA COLCRS
LA
ASL A § times 4

ADC #48 i plus 48
STA HPOSPZ ; Use as h-pos

]

3 Don’t blink cursar if a key
j is being pressed.
H

LDA SRTIMR § & = nao press
BEQ@ BLINK?

LDA #3F0@
8TA CURSOR
g

TA CSHAPE 3§ force cursor on
LDA #6&0 3 for at least
S§TA BLINK 3 1 second
i
BLINK?
LDA CSHAPE
DEC BLINK 3 next jiffy
BNE VEXIT § dan"t blink until @

]
§ Blink the cursor
L]

#30
8TY BLINK

#SFO
STA CSHAPE
8TA CURSOR
JMP SYSVBYV

DISPLAY EVENT CDUNTER

reset timer
flip the cursor shape
and save it for later

m

[=]

o
- s .

VEXIT
plot the cursar
sayaonara



The computer adventure you’ve been waiting for...

HRACLSS

An exploration of Greek mythology translated into modern electronics

by Stuart Smith | }

bnngs to life the world of mythic Greece in fantastic color and sound! Carefully : ,
researched and skillfully programmed, Return of Heracles is computer entertainment
at its best. Twelve difficult and dangerous tasks will be assigned to you by Zeus, and
your heroes must accomplish them all. One or more players take on the roleofan
ancient Greek hero or heroine. There are 19 heroes to choose from, or choose them all!
May the gods favor you!

v.-

ﬁg‘i & 3‘3: ?

B o
S :: {1

Apple is a trademark of

Apple Computer, Inc. QUALITY SOFTWARE For Apple I, Atari, &

plajt e mce nadcof farl e, Commodore 64 home computers.
C dore 64 is a trademark of 21601 Marilla Street « Chatsworth, CA 91311 : !
cﬁmﬁdﬁi Buslz'l:ss MzTI:}ne: Inc. (818) 7091721 On diskette. Requires 48K. $32.95
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SpartaDOS and ARCHIVER II"

From the authors of the CHIP!

SpartaDOS is our all new command driven DOS fully compatible with all disk drives made for
the Atari Home Computers™ Supports all Atari compatible densities - both single and double
sided, 5V4 and 8 inch.

UltraSpeed™ 1/0 allows read/write 2 to 4 times faster than standard!* Comprehensive utilities
include: a sector copier, RS-232 handler, and DOS file translators.

ARCHIVER II allows UltraSpeed backup of all diskettes and compacting of multiple programs
on each disk. Includes an exceptional editor, a speed check, and is fully automatic.

Available now for Atari 810 and 1050 drives! Coming soon for most other brands.
Suggested Retail Price $129.95 (plus shipping and installation)

See SpartaDOS and ARCHIVER II now at leading computer stores or order direct from:

Spartan Software

Div. 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 11, and UltraSpeed are trademarks of ICD, Inc. Atari is a registered trademark of Atari, Inc.
CIRCLE #132 ON READER SERVICE CARD.




SHOWEV
i
i Initialize EBUFF
i
LDA #°6
S§TA EBUFF
13 nucey
E +
218 #EOL
8TA EBUFF+4
: Convert event # to ATASCII
]
N
=89 LDA EVENT
FRO
LDA EVENT+1
STA FRE+1
IFP § canvert to floating point
J8R FASC § then to ATASCII
3
j Determine length of number
! LDY #SFF 3 init loop index
FINDE

NY
LDA (INBUFF),Y 3 check characters
BPL FINDE

i
§ Change # to inverse video and
i move to EBUFF

LDX #3 3 maove 3 chars maximum
LDA (INBUFF),Y

880 i set msb
STA EBUFF,X § put in EBUFF

TOEB

BPL TOEB
1]
3 Display contents of EBUFF
i
POSITION 33,0
PRINT EBUFF
RTS

SET CIO TO PUT CHAR MODE

DX #$0B

TX ICCOM

DX #9

8TX ICBLEN
STX ICBLEN+1

PRINT Ti3 j "Syntax:"
RTS8

i
§ CLEAR WINDOWS
] -
j What Happens window

3

CLWH

X #9

5 ERASE

R ERASE

Y #9

P POSITIS
]

j Inventaory window

3

CLINV

CLINV1

LDX #13
J8R ERASE

#19
BCC CLINVI1

1]

: _ve

SHOWVECTS
LDX

®0
STX ANY?

LDA CURVECT, X
BMI VSKIP

LDA VNAMES, X
S8TA BCREEN+93,Y
INC ANY?

VBKIP

#6
BCc svL

LDA ANY?
BNE VECTEX
POSITION 13,2
PRINT Té&1 ; “None™
RTS
Vector initials

NAMES

VECTEX

Cooeor o

«SBYTE "NSEWUD"
DISPLAY ROOM OBJECTS

SHOWVIS
cLvis

LDX #3
JSR ERASE
CPX #9
BCC CLVIS
POSITION 13,3
LDX
8TX ANY?
SHV1
PDEX
LDA CUROBJS, X
8HV2
INC ANY?
LDA OBDLS,X
LDY OBDHS.X
eEPRINT

SR
SHV2
LDX PDEX
NX
PX

PRINT T28 3 "Nothing"
RTS
DISPLAY INVENTORY

SHEXIT

(0w = vee

HOWINY
JSR CLINV
POSITION 13,13
LDX &0
8TX ANY?
SHI1

PDEX
LDA HOLDINGS, X
8HIZ2
INC ANY?
LDA OBDLS,X
LDY OBDHS, X
JSR EPRIN

LDX PDEX

SHIZ

BN IEXIT
PRINT T28 § “Nothing"

"OKAY™ PROMPT

JSR CLWH
PRINT T20 ; "Okay"
JMP GOODPARSE

SEARCH INVENTORY

P

INVSPACE?
OWNIT?
oLoap

LDX #3
CMP HOLDINGS, X
FOUND
BPL OLOOP
FOUND
8TX INVPOS
L1
RTS
SEARCH ROOM

H

i

ROOMSPACE?
LDA ®S$FF

INROQOM?

LDX #3

IRLOOP
CMP CUROBJS, X
BEQ@ FOUND2

BPL IRLOOP

TXA
RTS8

STX ROOMPOS

LDA #¢

RTS

PRINT INTEGER IN FR®

FOUND2

oo wrme

PRINT
R IFP
R FASC

D
Y #$FF
vLooP

Y
A (INBUFF),Y
vLoor
D #87F
e (INBUFF),Y
A #®EOL

POSITION S
PRINT Té3 “kills you instantly!"

POSITION 24,7
PRINT Téé& 3 “YOU ARE DEAD™
JMP STARTOP

CLOSE IOCB #1

18,
3

LDX #$10
LDA #12
STA 1CCOM,X
JMP CIOV

POINT TO FILENAMES

NITDATA

o0 e wn g s 0 e e

Set status flags

LDX #19
LDA #0

8TA EVENT, X
DEX
BPL 1D@&

ID®

i
3 Clear vector/object matrix
]

LDX #@
LDA #eoFF

8TA OBJECTS, X
STA VECTORS, X

CPX %132
BCC ID1

ID1

3
§ Clear working arrays
4
LDX #3
STA HOLDINGS, X
STA CUROBJS,
8TA CURVECT, X
BPL ID2
#1
8TX BULLET 3 1 bullet

STX PLACE 3 start in escape tube
LDA #32

ID2

3
§ Init tranlation table
}

LDX #37
ID3

8L INSSI

ONILNANOD DOTVYNY

€9 3OVvd



['WE SPECIALIZE IN ATARI COMPUTERS COMPUTER
SO WE KNOW WHAT WORKS BEST! PALACE

CALL US AT (503) 683-5361 FOR INFORMATION ON THE LATEST AND BEST FOR ATARI

Flight Simulator I | DIMENSION-X | FREE s
Catalog

With any order, or
send $1 (refundable =
with purchase) &
Send us your

name & address for

@ 2-disk set!
@ A lot of game
for your money!

- $52.50

=\ = g
2SS So what if you haven't gotten your pilot's FREE FLYERS 'w“h
New from license yet...You can take off with this Special Offers!
A super-scrolling flight simulator and fly to
Orlgm Systems. your heart's content! The disk even contains 2 : Use Your <
a WW | flying ace dog fight game so that you | What has unlimited power . ... Scrolling per- Credit Cards! IF YOU DON'T
re is the latest in the famous | can brush up on your aerial combat! spective . . . and super excitement? * HAVE OUR CATALOG...
ere
series of Fantasy/Role-Playing s DOES We honor VISA. | YOU'RE
: 2 48K Disk 32K Disk/Tape American Express. MISSING OUT!”
games. This one is the best yet! | gom sublogic $44.90 from Synapse Only 31 50 & MasterCard

ik DISK Now You Can Run Protect Your

durable and
attractive

: \ | = | BT kged | DUST COVERS
New Low $398 00 s m% e 4 | Custom Fitted For:

rices §299.00 1o e

from Plus Freight companble)

- oy — Price ATR-8000 Expander ® ATARI 400,800,600XL,800XL, 1200XL,

“i , = W e Quiet & Reliable o 64K, Z80 computer 410,810,1010,1050,1025 and 1027

: = : e Faster I/0 than Atari 1050 Drive ° Runs a'ny CUlrjnbiS[atign ol;‘/a” and 8" drives ® EPSON MX-80 and FX-80
e True Double Density Operation i SN0 ¢ Qruouble genst

¢ DOUBLE DENSITY SR i STl meacnorar o LIRS ICHRITER E518
® BUILT-IN PARALLEL DOS—Word Processing— © PERCOM @ RANA

PRINTER INTERFACE Data-Base—Spread Sheet 64K CP/M1rr!?deI $449.00 Please specify 0n|y $8.95 i

& BUFFER e Includes Carrying Case 2-DDDS 5% add-on drl\{es 595.00 '

$398 0 PIUS ONE YEAR WARRANTY!!! 1-DDDS 5% add-on drive 379.00 SPEC|AL- 2 for $16 95

BOOKS & MAGAZINES
COMPUTE PUBLICATIONS: SOFTWARE

i ; Joust (C) 3 44.90
U e SUPER SPECIALS! B s

1st Book of Atari Graphics .. .. 12,95 LIMITED QUANTITIES—WHILE SUPPLIES LAST! g'd"e tMaC"n(D- T()D)- e gggg
1st Book of Robot 0 ESIATLNCSS T
et Agf?éaf'necs"‘“"“‘e‘s 7 };gg (PLEASE LIST YOUR SECOND-CHOICE WHEN ORDERING) Pole Position (C) ................ 4490
Atari Basic Source Book ...........12.95 Donkey Kong (C) .............. -44.90
Inside Atari DOS ................ 19.95 MOUNTA'N KING = “; mgfr‘::yu":’[;‘;”d‘ WCY.omn o gg gg
A e 16K cartridge , & Dig Dug (©) . . ... 4430
: Bt From CBS p \{ﬁ (2 eq. B/Graph (D) ... 89.90
Machine Language Programming: Reg. $39.95 Out $39.95 $1 7.95 The Tax Advantage (D) . ... ... 62.50
6502 Assembly Language Prgm. ... .18.95 ‘(\ i E
: onl $17 g5 4 ¥ Letter Perfect (C) .......... .. 89.90
6502 Assembly Language Subroutines 17.95 y cartridge from CBS Spell Perfect (D) . . ; 69.50
The Atari Assembler ............ .. 14.95 Home Accountant (D) . ....67.50
De Re Atari (All About Mari) ... 17.90 £ METEOR Boulders Q-Bert (C) ; S
Machine Language for Beginners 14.95 Valforth (D) 3 54.50
Basic Programming Applications: o STO R M & Bom bS
'((S%r:eas :ttahri‘;:’lay EREEE ;ggg %‘ﬁm ! R;g o $9.95| From cBS HARDWARE (plus freight)
ids and the Atari . ... .. ey ; S . r
; Astra 1 | Drive . 529.00
Your Atari Computer ... ........ .17.95 16K Disk from Royal Software $17 95 16K CAHTRIDGE thr:; 1338 8336 vnve 5 . .349.00
Magazines: Reqular SPECIAL SUPer=5iPTINter s e i 329.00
ANTIC-vol. 2, no. 11 ..o 2.50 Chicken (D,T) *%55.00 $1995 Protector I (0 n % S Aari 1027 Printer . .. . SLHL
Back issues-vol2, no.2,3,4,9,10 ea. 2.50 Guardian of Gorn (D) . 35.00 9.95 David's Midnite Magic (D) .35.00 i Gemini & Epson Printers e CALL
ANALOG-n0.16 .. .. et .00 Genetic Drift (D) ... ....30.00 14.95 Race In Space (T) ... ... 30 19. Atari Graphics Tablet . ... .. 19510
Back issues-no. 13, 14, 15 . ea. 3.00 Claim Jumper (D,T) ......3500 19.95 Megaiegs-(T) ............35.00 3 Koala Pad Tablet .. .. S 7o
HiRes-n0.3 . ¥ S e s, 2.95 ~ Power Pad Tablet ............ 87.90
Back issues-no. 1, 2 e 0295 Axiom Printer Interface . . . .99.00

USE YOUR CREDIT CARD & CAI.L Sh‘ipp‘ing Note: UPS & Parcel Post-$2 90. UPS Air-$4.75

Shipping on hardware & paper supplies-extra. Call

= T0" Free 1-800_452-8013 24 & 48 hour shipping available—Call (503) 683-5361

COMPUTER |~---.
ALACE

OPEN Monday - Saturday, 9 to 6 E

2160 W. 11th Avenue Eugene, Oregon 97402

(O rdefs Only’ Please) We specialize in ATARI Compatible Products

So we know what works best!!!

For Information Call (503) 683-5361 Call for the latest info. . . (503) 683‘5361

CIRCLE #133 ON READER SERVICE CARD.



TEXT "Command station"

.BYTE "LUB" 3 2% - lubricate RD1S®
toa L?Szﬁéxx LBYTE "GRE" j 26 - grease TEXT “Navigation center"
DEX ! .BYTE "WEAR" § 27 - wear RD11
BPL 1D3 - BYLE *Q0 " 28, ~"g0g TEXT “Upper missile bay"
3 RD12
; Init vector matrix I;W = 29 § total # of verbs Soo TEXT wTerpedo raoom"
i LDX #3% § VERB VECTOR TABLE TEXT »weapons lacker"
——————— e RD14
by LDA VDATA, X VVECTS TEXT wghower stalls"
LDY VSETS,X .WORD DOTAKE § @ RD1S
8TA VECTORS,Y .WORD DOTAKE j; 1 TEXT wgrew’s quarters"
[uoes Sanier | 2 b
L ID4 . i TEXT vgalley"
' g [uoes Borenas 4 ¢ &,
ect matrix . WOR 3 TEXT “ven atian duct"
: IoSomatd .WORD DOLOOK ; & RD18
LDX #31 .WORD DOLOOK § 7 TEXT “Fan room"
IDS .WORD DOREAD ; 8 RD19
LDA ODATA,X «WORD DOPUSH 1 9 TERT "Missile control”
LoY BaSiats WORD DAOPEN ; it L TEXT i t b
Ta oBJeECts,Y g "Equipmen ay"
SE, % .WORD WHYBOTH j 12 RD21 S Y
BPL IDS .WORD BESPEC 3 13 TEXT “Lower missile bay"
RTS .WORD EASIER 3 14 3
] -38;3 gggggg} } {2 3 ROOM DESC. ADDRESS TABLES
i Teanslintoryace TWORD WHYBOTH 3 17 s
TRANS WORD WHYBOTH 3 18 .BYTE <RD®, <RD1, <RD2, <RD3, <RD4, <RDS
.BYTE 2,1,1,2,3,4,5,6 - WORD DOINSERT § 1% .BYTE <RD&, <RD7, <RD8, <RD9, <RD1¥, <RD11
\BYTE 7:8,9,15,11,12,13,14 - WORD DOUNSCREW ; 20 BYTE <RD1%2, <RD13, <RD14, <ARD1S, <RD1&, <RD17
.BYTE 15, 16 16,17,18,19,20,20 .WORD DOHOLD ; 21 .BYTE <RD18, <RDi19, <RD28, <RD21
.BYTE 21.22,23,24,25,26,27,28 .WORD DOUNLOCK j 22 :
.BYTE 28,2%,30,31,32,33 .WORD DQCUT 3 23 RDHS
3 ; -WORD DOFOUR 5 24 .BYTE >RD®, >RD1, >RD2, >RD3, >RD4, >RDS
3 Vector data .WORD DOLUBE } 25 .BYTE >RD&, >RD7, >RDE8, »RD9, »RD1#, >RD11
} -WORD DOLUBE ; 26 .BYTE »RD1%2, >rpls, >RD14, >AD1S5, >RD164, >RD17
VDATA .WORD DOWEAR } 27 .BYTE >RD18, >RD19, >RD2@, >RD21
<BYTE 2,8.,4,4,2,6,1,153 P 3
.BYTE 6,4,9,7,5,6,9,6 § COMPOUND NOUNS 5 OBJECT DESCRIPTIONS
CBYTE 1b,8, 199721, 15,13,12 § mmmmmmm———m S, et el s ot e i
CBYTE 15,12,1% 16,14 415 14 NOUNS H
VBYTE 19)15,20,18,9,19,19,11 .BYTE "HAT" j; @ - hatch aBDO
VSETS .BYTE "DOO" 3 1 - door TEXT *Closed hatch®
.BYTE 1,12 13,20,24,2%,28,29 .BYTE "LOC" j 2 - lock 0BD1
CBYTE 32,34,37,38,35 45 50 .BYTE “SCA" 3 3 - scanner TEXT *“Locked door*
.BYTE 56.57,59,43,71,73,74,81 .BYTE “BRA" | 4 - grate 0BD2
.BYTE B&.90)91 92,93,94,99,102 .BYTE "TRA" 3 S5 - traitor TEXT "Blank scanner"
CBYTE 118,114,116,11%,118,1237126,130 BYTE "AIR* j & - airlock OBDS
3 .BYTE "SWI" ] 7 - switch TEXT “"Closed grate”
} Object data .BYTE "CAB" i 8 - cable 0BD4
4 2 .BYTE "818" § 9 - sign TEXT *“Trattor with pistal”
ODATA «BYTE * w3 10 = captain aBDS
.BYTE 290,7,0,22,8,7,23,1 .BYTE "GRE" j 11 - green TEXT *“Closed airlack"
BYTE 25.2218,15,1116,17,31 .BYTE "RED" j 12 - red 0BD&
CBYTE 17.12,1%,2%,28 3 308’26 .BYTE "@0L" 3 13 - gold TEXT “Locked arming switch®
IBYTE 29.18,4,5,1%,14,32,% BYTE “SIL" j 14 - silver QBD7
0SETS +BYTE “WHI" § 13 - white TEXT “"Power cable"
@ ts6 7 A2rae 9.2 .BYTE “GAU" }j 1& - auge 0BD8
3h,42)4%,28,4%,54 60,61 .BYTE "“PER" 1 17 - periscape TEXT *“Sign"
66,67,68,72,78,84,85,90 .BYTE "8CO" 3 18 - scope oBDY
96" 10%, 108,114,115 114,120,126 .BYTE "DIS" 3 19 - dllglay TEXT “Dead captain®
L Y -BYTE “DUC™ 3 28 i= duc 0BD1g
«BYTE "SLO" j 21 - slot TEXT “GBreen button"
.BYTE "BOL®" j 22 - bolt 0OBD11
«BYTE "UNI" 3§ 23 = unit TEXT “Red button®
ANDS .BYTE "PIS" 3 24 - pistol aBD12
T «BYE " *“ § 25 - screwdriver TEXT “Bold button®
.BYTE "NOT" 3 26 - note aBD13
5 @ - Narth <BYNESS TN 3827 Sl 1D, TEXT "Silver button"
3 1 - South .BYTE "CUT" § 28 - cutters QBD14
i 2 - East «BYTE “CAR" 3§ 29 - card TEXT "White button"
3 3 - West .BYTE "WRE" 3 30 - wrench 0BD1S
i 4 - Up .BYTE "MAS" ; 31 - mask TEXT “Depth gauge"
5 S5 - Down .BYTE "8AS" ; 32 - gas 0BD1&
P 6 - Quit «BYTE “KNI" 3 I3 - knife TEXT "Periscope"
577 - save BT oanEr 33 SRENARRED gete TEXT *“Digital display”
o % B " = s a spla
I Sssfaaln 'BYTE "SUI" § 34 - suit 0BD18 9 15
-BYTE “KEY" 3 37 — ke TEXT “Duct down ta fan roaom"
.BYTE "BRE" ; 38 - breath 0BD19
.BYTE "BUT" 3§ 39 - button TEXT “Slot in airlock"®
i 9 - take .BYTE "INV" j 44 - inventory 0BD28
i 1 - get 3 TEXT "Bolted-down sonar unit"
L NNN = a1 ; total # of nouns 0BD21 cee Bt
- dra 3 L stol"
3 3 - ﬁ,mgve 3 ROOM DESCRIPTIONS 0BDZ2
i 5 - look B e e e e e e T TEXT "Tiny screwdriver"
3 6 — examine ] oBD23
3 7 - search RD@ o TEXT “"Suicide note"
3 8 - read TEXT "Sonar sphere OBD24
3 9 - push RD1 4 TEXT “Becurity ID"
i 19 - press TEXT “Escape tube OBRD25
3 11 - open RD2 2 TEXT “Cable cutters"
3§ 12 - close TEXT "Access tunnel 0BD26
§ 13 - use RD3 5 u TEXT “Card"
3 14 - kill TEXT *“Captain’s quarters 0BD27
3 15 - shoot RD4 - TEXT "Wrench"
3 16 - fire TEXT "“Foarward passage 0BD28
3 17 - break RDS B TEXT "Bas mask"
3 18 - smash TEXT "Radio room oBD29
3 19 - insert RDé& uf TEXT *Dull knife"
3§ 20 — unscrew TEXT "Long carridor OBD3O
$ 21 - hold RD7 “ TEXT “"Shampoo"
§ 22 - unlock TEXT “"Sonar station QBD31
3 23 - cut RD8 % TEXT "Tactics manual®
3 24 - pour TEXT “Ballast caontrol 0BD32

RD?
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Attention Programmers!

ANALOG Computingisinterested in programs, articles, and software review submissions deal-
ing with the Atari home computers. If you feel that you can write as well as you can program, then

submit those articles and reviews that have been floating around in your head, awaiting publica-

tion. This is your opportunity to share your knowledge with the growing family of Atari computer

owners. ANALOG pays between $30.00-$360.00 for all articles. All submissions for publication

must be typed, upper and lower case with double spacing. Program listings should be provided in

printed form, and on cassette or disk. By submitting articles to ANALOG Computing, authors ac-
knowledge that such materials, upon acceptance for publication, become the exclusive property

of ANALOG. If not accepted for publication, the articles and/or programs will remain the property

of the author. If submissions are to be returned. please supply a self-addressed, stamped envelope.
All submissions of any kind must be accompanied by the author’s full address and telephone
number. Send programs to: Editor, ANALOG Computing, P.O. Box 23, Worcester, MA 01603.
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BASIC
Training

by Tom Hudson

For the next couple of issues, we’re going to be
looking at some graphics concepts that will be new to
many readers. Those BASIC programmers interested
in writing their own games should find these routines
very helpful.

What’s a vector?

Generally, when computer techno-types are dis-
cussing graphics, you’ll hear the word “vector”
tossed around. Actually, as far as we’re concerned, a
vector is simply a direction.

Whenever the Atari computer performs a DRAW -
TO command, it calculates a vector (or direction)
from the last point plotted (point 1) to the point
being drawn to (point 2). The vector from point 1 to
point 2 can be left, right, up, down or any other
direction. Simple enough, right?

Many games, such as Robotron, Missile Com-
mand and even Star Raiders use the concept of
vectors. In Missile Command, enemy missiles are
approaching your cities, intending to turn them into
smoking ruins. In order to draw the missile tracks on
the screen, the computer must calculate a vector
from the missile’s starting point to the target city.

Many BASIC programmers would like to use vec-
toring in their games, but don’t know how. If you
want an electrified robot to chase Blaster Bob (TM)
around on the screen, the robot must know which
direction Bob is in. The following programs demon-
strate several ways to accomplish this.

The first type of vector calculation most pro-
grammers discover is what I call X-Y matching. This
is the simplest and fastest vector calculation, but as
you will see, it has some drawbacks.

Let’s say we’re writing a game called Get Bob,
starring our friend, Blaster Bob. Bob’s being
menaced by the usual electrified robot. Assuming
we’ve chosen the X-Y matching vector schemes, let’s
see how the robot will act.

Each time the robot gets ready to move, it looks to
see what direction Bob is in. This robot is not very
sophisticated, and only knows if Bob is above or
below, and left or right. The robot can only move in
eight directions (the same as an Atari joystick). If
Bob is directly above the robot, it will move straight
up. If he is directly to the right of the robot, it will
move right.

Figure 1.



ISSUE 18

ANALOG COMPUTING

PAGE 69

Problems start when Bob is not at one of the eight
directions the robot can move in. As Figure 1
shows, if Bob is at an odd angle, the robot’s path to
him is jagged. This is the main drawback to the X-Y
matching algorithm.

As I said before, the X-Y matching algorithm is the
easiest vector method to program. Figure 2 shows
the basic code necessary to implement this type of
vector.

Figure 2.

10 REM 6% SIMPLE H-Y MATCHING ¥06%¢

28 REM

38 GRAPHICS 6:COLOR 1

40 7 “ENTER [FNi COORDS XN,V";:TRAP 48:
INPUT FX,FY:IF FX{(8 OR FR3159 o Fy(e

OR FY>79 THEN ? "[J'':GOTO 48

58 PLOT FX,FY

68 ? “ENTER il COORDS X,Y";:TRAP S8:IN
PUT TH,TY:IF TH{(@ OR TH3159 OR TY(® OR
TY>79 THEN ? “[J":GOTOD 5@

78 PLOT TH,TY

88 HU=SGN(TH-FH2

98 YU=SGNITY-FY2

188 IF NOT HV AND NOY YV THEN id8
118 FH-FX+HY

128 FY-FY+YV

i3@ PLOT FX.FY:GOTO 88

148 ? "VECTOR COMPLETE'"™:END

CHECKSUM DATA
(See p. 30)

18 DATAH 498,253,28,496,104,443,136,595
,601,526,821,829,368,953,6651

Line 30 places the computer in graphics
mode 6 and selects color 1. The program will
graphically illustrate how the vector code
works.

Lines 40-70 accept the X and Y coordinates
of the starting and ending points of the line and
plot them on the screen. In graphics mode 6, the
X coordinate ranges from 0-159 and the Y coor-
dinate from 0-79. If you exceed these values, the
console speaker will beep and you must re-enter
the coordinates.

Line 80 finds out if the point being drawn to
is to the left or right of the starting point. By
using the sign function (SGN), the X vector
(XV) will be set to -1 (left), O (no movement) or
1 (right).

Line 90 finds out if the point being drawn to
is above or below the starting point. The Y
vector (YV) will contain -1 (up), O (no move-
ment) or 1 (down).

Line 100 is the line end test. If both XV and
YV are zero, FX and FY have reached the same
point as TX and TY, and the line is finished.

Line 110 adds the X vector (XV) to the X
coordinate of the starting point (FX).

Line 120 adds the Y vector (YV) to the Y
coordinate.

Line 130 plots the new point and loops back
to Line 80 to get the next vector.

Line 140 informs you when the vector draw-
ing is complete.

Try entering different values for the starting and
ending points, observing how the line acts with dif-
ferent endpoints. You can see that, although this
method may be good for some applications, you
certainly wouldn’t want to use it for drawing pic-
tures!

True vectors (part 1).

Let’s say Get Bob was a tremendous success, and
all the rabid video-gamers out there want to see more
of Blaster Bob. Well, you sit down to write Get Bob
II, but want the robot to be smarter, and head
directly toward Bob, no matter which direction he’s
in. You need a true vector routine.

True vectors are more tricky than our simple X-Y
matching. In order for a vector to go in the EXACT
direction, we must get more information about the
target point. Figure 3 shows one type of true vector
algorithm.

Figure 3.

%g ggg %% TRUE VECTOR METHOD 1 %%
38 GRAPHICS 6:COLOR 1

48 7 “ENTER [0 COORDS X,Y'::TRAP 46:
INPUT FX,FY:IF FRC@ OR FH$159 OR Fv<(@
OR FY>79 THEN ? "[j":GOTO 48

58 PLOT FX,FY

68 ? “ENTER ﬂ@ COORDS X,Y";:TRAP 58:IN
PUT TH,TY:IF TH(® OR TK$159 OR Tv<(8 OR
TY>79 THEN ? “[J":GOTO 5@

78 PLOT TX,TY

88 XD=SGN(TX-FX)

98 YD=S5GN(TY-FY)

180 DELTAK=ABS (TH-FX)

118 DELTAY=ABS (TY-FY)

128 IF DELTAX>1 OR DELTAY>L THEN DELTA
K=DELTAX/Z:DELTAY=DELTAY/2:GOTO 120
130 HU=DEL TAX®HD

148 YU=DELTAY¥*YD

150 IF INTCFH4@.5)=INTC(TX) AND INT(FY+

8.5)=INTC(TY) THEN 280

168 FH-FH+XU

178 FY=FY+YU

188 PLOT FX,FY

198 GOTO 150

280 ? “YECTOR COMPLETE":END

CHECKSUM DATA
(See p. 30)
18 DATAH 355,253,28,496,104,443,136,541

,547,173,184,198,568,577,216,482
168 DATA 836,844,146,725,943,3494

With this method, we find the differences in the X
and Y coordinates of the two points, called DELTA X
and DELTA Y.

Once these are found, we divide both by 2 repeat-
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edly until they are BOTH less than or equal to 1. The
resulting numbers are the vectors we will add to the
starting coordinates in order to get to the ending
point.

Lines 30-70 perform the same function as
those in Figure 2.

Lines 80-90 get the general direction of the
target point, just as in X-Y matching.

Lines 100-110 find the DELTA X and DEL-
TA'Y values. The absolute value function makes
the numbers positive, since distances cannot be
negative.

Line 120 divides both DELTAX and DEL-
TAY by 2 until both are less than or equal to 1.
This ensures that the line we draw will never
move more than 1 pixel at a time.

Lines 130-140 calculate the final X and Y
vectors (XV and YV) by multiplying the limited
DELTA values by the X and Y directions (-1, O
or 1).

Line 150 checks to see if the line has reached
the endpoint yet. If both X coordinates are equal
and both Y coordinates are equal, the line is
complete, and the program skips to Line 200.

Lines 160-170 increment the line coordi-
nates (FX and FY) by the proper vector
amounts.

Line 180 plots the next point in the line on
the screen.

Line 190 loops back to Line 150 for the next
plot.

Line 200 prints the end message and stops
the program’s execution.

RUN this program several times with different
endpoints and observe that the line generated is
much better than that generated by X-Y matching.
This is not the best line we can obtain, though. The
next vector algorithm is the one used by the Atari
operating system to draw lines in the graphics modes,
and always gives good results.

True vectors (part 2).

When you tell your computer to draw a line from
one part of the screen to another, you set in motion a
fairly complex chain of events. The Atari operating
system manual describes the algorithm on page 184.
This is the vector algorithm used in virtually every
computer, and is quite involved. Since a total under-
standing of this algorithm is not essential in order to
use it, 'll describe the major points of interest and let
the more advanced programmers take it from there.

CORIRTRTER DISCOUNT SHLAS

4251 West Sahara Avenue, Suite E, Las Vegas, Nevada 89102
(1-800-621-6131 oroeruineonLy) 1-702-367-2215

Buy ¢ Sell * Trade * New ¢ Used * Demo. “Computer Hot Line”’

Atari Conversational Languages © French e [talian ® Spanish » German e $42 each

Purchases can be made by check, money order, C.0.D., Carte Blanche and Diners Club.

ATARI ATARI
1200XL Reflects.......... Rebate $ 259 Breppie I s $22 GOMMIBA ol n s s sy o nlnd o $219
800 48k Reflects........... Rebate 289 | PR [o [ ot B e e A A 23 1541 DISKDIVe. . ....o..viveiensnns 249
400 1§K ........................... 99 ChOplifteRmes: & et ot ok 23 1525 BNinte e ol o 229
810 Disk Drive 379 ApDleIRan iRl .t L s 20 1701 ColorMont. 5 0 HRE S 259
410 Recorder 72 Aol e T 27 HeSIMonREmsele s 29
830 Modem....... 129 ZOTISIIE BBV e e e A 27 PaperClipiW/p s . s nin o 115
850 Interface 199 Dead|ines e S meniny | T we 34 GaleResultrs it s et 140
Atari Visicalc $159 APPLE e o 4
Home Accountant.................. RS TREE n be ne sl R S S R s
(SPECIAL OF THE MONTH s e e 5 R R e 90
ATARI SOFTWARE COMPIIBrEE S0 .0 s vnwismes 119 ?gg;s‘:;‘% --------------------------- 64
Bookkeeper Kit ................... $165 HARDWARE e i T o
- : WordIBrocessor .= .. < s - ay s hisiee 95
Programmer Kit:................... 52 Cilltohi Prowriter.: : vui. .o v . ues $379 i
Sl J31ardoyshek : onusae e iliie oo 8
AtariWrniterssss: e U s i N 55 NEC: BO23ATIN i 439
; 13 2 P addles o s e 16
Data Parfect e i 75 BananaiRrinter: &...c 1ol = 209 1210 3k Expander 34
Letter Perfect..................... 105 Hayes 1200 Modem ............... 489 RSP SEERaTe §
Home Accountant................. 48 COMM. 64 DISK Spp :.m'c """"""""""""" So
Assembler EAitor . ................. 42 i I setpegassos bl RO o o
ANtiores Temple Of Apshai.................. SargonChess....................... 29
e : Upper Reaches Apshai Gordt et 29
Atari Speed Reading.............. 54 DIV R e e & il e e T RvE e e s R e i
Home File Manager ............... 36 SR T e UM"V'C 20
Bookkeepar . i oot . 102 Zork “‘ """""""""""""""" Renaissance...............coeivns $30
Bac:Mankse o s, =rm e Ne o o 30 il LT MeteoRRUNRA. NItk . Bt Sl 30
Centipede i S S e g 30 Frogoar o Quitworl it bl Sl St e 30
(Bl i Thdelemiine - WaTe £kl ro o 30 O T e R e S'uper Amol_( ......................... 30
Breakoutze = ssalt =t s SARS Lx st 26 VideoVermin........................ 30
ERIADOCAlYSER S rt 2 r i i A
Deluxe Space Invaders............ 26 ) AMOKEE A e e A 15
2 Pharoh’'sCurse............
Asteraidss St rs s s e 30 Type Atfack SUbchase e Tl i v s = 15
Juggles House(D.C) .............. | RIRUCE RS NPt Dot MR i B LA
Juggles Rainbow.................. 22
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Figure 4.

18 REM &% TRUE VECTOR METHOD 2 M
28 REM

30 GRAPHICS 6:COLOR 1

fuPily EX ETAIr SugaCRDS NS cIRAR 49:

: %3153 OR Fy<®

OR FY>79 THEN 2 "é":soro 40

58 PLOT FX,FY

68 7 “ENTER L] COORDS X,Y";:TRAP 56:IN

PUT TH,TY:IF TH{® OR TR3153 OR Tv<(e OR
TY}79 THEN 2 "“[j*:GOTO0 58

78 PLOT TH,TY

80 KD=SGNC(TH-FX)

98 YD=SGN(TY-FY)

180 DELTAK=ABS (TH-FX)

118 DELTAY=ABS(TY-FY3

128 HACC=8

138 vacc=e

146 COUNT=DELTAN:IF DELTAY)DELTAX THEN
COUNT=DELTAY

156 EPOINT=COLNT

168 IF COUNT=DELTAX THEN YACC=EPOINT/Z
:GOTO 186

178 HACC=EPOINT/Z

188 IF COUNT=8 THEN 268

198 HACC=KACCHDELTAX

288 IF XACCY=EPOINT THEN KACC=XACC-EPO
INT:FR=FX+KD

218 YACC=YACCH+DELTAY

228 IF YACC)=EPOINT THEN YACC=YACC-EPO

INT:FY=FY+YD

238 PLOT FX,FY

240 COUNT=COUNT-1

258 GOTO 180

768 7 "YECTOR COMPLETE":END

CHECKSUM DATA
(See p. 30)

18 bATA 3I58,253,28,496,104,443,136,541
,047,173,184,646,652,4082,653,5616

1686 DATA 3I34,420,959,874,24,868,46,133
,418,724,961,3753

Figure 4 is a vector program using the Atari vec-
tor algorithm.

Lines 30-70 perform the same function as
those in Figure 2.

Lines 80-90 get the X and Y direction values.
Note that this function is essential to all types of
vector algorithms.

Lines 100-110 find the DELTA values, the
differences between the FROM and TO coordi-
nates.

Lines 120-130 reset the X and Y accumula-
tor variables (XACC and YACC) to zero. These
variables are used as counters to tell the compu-
ter when to increment the X and Y coordinates.

CASADAPTER

‘T REALLY WORKS!”

CASADAPTER is a cassette interface that al-
lows you use your own cassette recorder or
stereo with the Atari 400/800/1200@®.
CASADAPTER will handle motor control, audio
and data channels.

*MAGIC DUMP is a screen dump utility that allows
you to dump a Hi-Resolution graphics picture to a
printer in a variety of different sizes. MAGIC DUMP
is used in the RIGHT hand cartridge slot, so it is
always ready to use.

MAGIC DUMP will work with all Epson printers and
Gemini printers, the Centronics 739 printer, and the
Prowriter or N.E.C. printers. $59.95

$34.95
4 8 K RAM BOARD FOR:
THE ATARI 400@.
$115.00
—— W — B W ¢
. AL b .. Al NN
Y V1 % = VL

COMPUTER PRODUCTS

Add $2.50 shipping.

Send check or money order
C.0.D. accepted

New York State Residents
add 7% tax

®Atari is a trademark of
Atari, Inc.

12 Scamridge Curve
Buffalo, New York 14221
(716) 632-3441

Dealer Inquiries Invited
*Product of Gemini Software

*GTIA DRAW is a drawing program that uses all the
features of Atari’'s® new GTIA chip. GTIA DRAW will
give you three extra graphics modes, Mode 9 (16
luminances and one color), Mode 10 (8 luminances
and color), or Mode 11 (16 colors and one lumi-
nance).

GTIA DRAW will allow you to:

e Add text to pictures

e Blank horizontal or vertical lines

e Shift the screen in any direction

e ‘ZOOM'’ in on certain areas of a picture
e Fill portions of a screen

e Work on two different screens simultaneously

$49.95

*THE DRUMESISER is a unique sound synthesizing
tool that allows the creation of sounds such as a
drum, piano, organ, harpsichord, or electronic syn-
thesizers. The different types of sounds created are
limited by the user’s imagination and ambition.

THE DRUMESISER comes with an Editor, which
allows you to create your own sounds, a Player,
which will allow you to play the different instru-
ments, and the Memory Options, which make it pos-
sible for you to playback any sounds that you have

recorded.
$49.95
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MegaFoan t
The Complete Frogram Lister
and Graphics Dumper

By Randy Dellinger and Richard Roanlie
(XLENT’s Star Programmers)

fllows you to list ALL
control and tharacters
to your printer in any of NINE
fonts provided, or create your
own vith any font editor,

bump your GRAPHICS & screens
{created with Micro Painter,
etc.) to the printer in any of
THREE sizes (quarter, half,
and full page.)

For use with Prowriter, NEC or Epson w/ Sraftrax printers
48K disk ool y S1 9. 95

A A A A Ak K A A X

E N s
OMPUTER

SSISTED by

ATH Johnny

[I_"lRCIGRAM Masuda
Originally written for Johnny's dau?hter, this is
the BEST math drill ?rogram written for the ATAR],
Easily played by elementary students. Hultiple
skill levels make it a challenge to older children
Use your Keyboard or joystick.

32K disk or tape omnmly S19 ., 95

A A k kA ok ok A Kk Xk

Mode Mixer 182
by Margie Bliss and Jerry Kwit

Lets you combine all ATAR] graphics modes to create
custom display licsts. Mode Mixer 1 qenerates
ERROR-FREE BASIC code {for insertion into your
rograms,  Mode Mixer 2 ogenerates the actual
isplay List. Includes FREE strateqgic warship game
Excellent tutorial style documentation

48K disk omliwy S19 6 95

Add $2.00 for Shipging and Handling
Add $1.50 for C.0.D. orders
VA recidents add 4% sales tax

Send Check or Money Order to:
XLENT Software
P.0. Box 5228
Springfield, YA

24-Hour Phone:

22150
(703) &44-3881

Dealer Inquiries Welcome
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Line 140 sets COUNT to the larger of DEL-
TAX and DELTAY. This tells the computer
which axis (X or Y) has farthest to go. Count is
decremented each time a point is plotted, and
when it reaches zero, the line is complete.

Line 150 sets EPOINT (endpoint) to the
value of COUNT. EPOINT is then used as the
limit value for XACC and YACC.

Lines 160-170 set either XACC or YACC to
astarting value of EPOINT /2. If the X axis has
farthest to go, YACC is set, otherwise, the com-
puter initializes XACC.

Line 180 is the start of the plot loop. If the
COUNT variable is zero, the line has reached
the endpoint and the draw is finished.

Line 190 adds the DELTAX value to the X
accumulator.

Line 200 checks to see if the X accumulator
value has exceeded the EPOINT limit. If it has,
the EPOINT value is subtracted from the accu-
mulator and the X coordinate is moved in the
proper direction (contained in XD).

Lines 210-220 perform the functions of
Lines 190-200, but for the Y coordinate.

Line 230 plots the new coordinate on the
screen.

Line 240 decrements the COUNT variable.
As noted before, when this variable reaches
zero, the draw is complete.

Line 250 loops back to Line 180 for the next
iteration of the draw loop.

Line 260 is simply the end message for the
routine.

When this program is executed, you will see that this
algorithm produces the best lines of the three vector
routines presented here. It is slightly slower than the
other methods, but that’s the price you pay for the
accuracy.

Follow the leader.

Up until now, poor Blaster Bob hasn’t had much
of a chance against the evil electrified robot — he
can’t move! In order to present a more fair challenge,
we should at least let him move around, right?

This problem presents a slightly different chal-
lenge to our vector routines. They must calculate a
new vector to the target point for each movement!
You’ve probably guessed that this will usually be
slower than drawing lines to stationary targets, and
you’re right.

Figures 5, 6 and 7 show “follower” routines
using each of the vector methods discussed. Each
program allows you to move the target around on the
screen with a joystick plugged into port 1. The pro-
gram then tries to hit the target. To speed the routines
up, there is no coordinate limiting, so be careful not
to run the target off the screen. Let’s look at the
advantages and disadvantages of each.
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Figure 5.

;g gg: ¥#¥¥ FOLLOMER (H-Y MATCHING) e
38 GRAPHICS 6:COLOR 1

48 DIM X5(15),¥5(15) :FOR I=1 TO 15:REA
D K,Y:RSCII=K: vsu) =¥ :NEXT 1
soonraeoeaa 8,0,1,1 1,8,8
,8,-1,1,-1,-1.-1,6, 6 ,1,6, L 6

68 FH=B:FY= 0

78 TH=88:TY=48

88 STIK=STICK(8)

28 TH-THHHS(STIK)
188 TY-TY+YS5(5TIK)
118 PLOT T, TY

126 HU=SGN(TH-FH)
138 YUSSGN(TY-FY)
148 IF NOT KU AND NOT YV THEN 190
158 FX=FHHtHY

168 FY=FY+YV

178 PLOT FX,FY

i88 GOTO 8@

198 ? "“GOTCHA!":END

CHECKSUM DATA
(See p. 30)

18 DaTh 691,253,28,350,327,808,992,514
,642,729,181,347,357,548,833,7608
1686 DaTA 841,143,518,454,1956

Figure 6.

18 REM 36% FOLLOMER (VECTOR 1) ¢k

28 REM

38 GRAPHICS 6:COLOR 1

48 DIH K515 ,Y5(15) FOR I-1 TO 15:REn
D X, (NS (II=H: YS(I) INEXT I

Sa DﬁTﬁ 6,8,8,0,08 B a, 1, 1 -1,1,6,8
;8,-1,1,-1,-1, 1,0,0 B :1,8,-1,0,8
68 FH-@:FY=-@

78 TH=88:TY=40

88 STIK=STICK(8)

98 TH-TH+HS(STIK)

188 TY-TYHYS(STIK}

1ia PLOY TX,TY

128 KD=SGN(TH-FHX)

138 YD=S5GN(TY-FY)

140 DELTAK=AGBS(TH-FH)

156 DELTAY=ABS(TY-FY)

168 IF DELTAX>1 OR DELTAY>1 THEW DELTA
H= DELTQH/Z DELTAY=-DELTAY/2:GOTO0 166
178 HU-DELTAX¥HD

188 YU-DELTAY¥YD

138 IF INT(FHI-INTC(TH) AND INTI(FYI-INT
(TY) THEN 240

208 FX-FH+XY

218 FY=FY+YV

228 PLOT FX,FY

238 GOTO 86

248 7 "GOTCHA!*":END

(Continued next page.)

Why spend $200

for a spreadsheet when you can buy

HOME—CALC for under S4O

*Car Expenses
*Budgets

*Finances

*Income Tax
*Investments
*Sports Records
*Payment Schedules
*Stock Portfolios
*Expense Accounts

Cassette - $29.95
Diskette - $39.95

Home-Calc is a powerful, inexpensive spreadsheet for
home and business calculations. You can enter
numbers, labels, or fomulas in each cell. Home-Calc
allows you to add, subtract, multiply, divide, use the
exponential guide, sum, and recalculate. The diskette
version also features a replicate command. Maximum
spreadsheet size is 510 cells for the 48k diskette ver-
sion. (Disk version requires 24k memory; cassette
requires 16k memory.)

Available for all Atari computers

r — —— See your dealer or order direct ————
Phone orders—(215) 825-4250

. HOME-CALC cassette—529.95
HOME-CALC diskette—5$39.95

Shipping and handling $2.00
C.O.D. and credit card add $1.50

6% sales tax (PA, NJ residents only)

TOTAL

Name
Address
City State Zip
Phone
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CHECKSUM DATA
(See p. 30)

18 paTA 4208,253,28,350,327,808,992,514
,642,729,181,329,339,185,196,6293

168 DavTa 214,586,589,779,8208,828,138,5
85,441,4886

Figure 7.

18 REM 3% FOLLOMWER (VECTOR 2) B¢
28 REM

38 GRAPHICS 6:COLOR 1

48 DIM HS5(153,¥Y5(15) :FOR I=
D H,YIHSCII-H:YSCII=VY:INERT
58 bATH 0,8,0,0,0,8,0,8,1,1
,8,-14,1,-1,-1,-1,0,08,0,0,1
68 FE-B:FY=0

78 TK=88:T7Y=48

88 STIK=STICK(81

38 TH-TH+HS(STIK)

198 TY=TYHYSUISTIK?

118 PLOT TH,TY

128 XD=SGN(TH-FH)

138 YD=SGNITY-FY)

148 DELTAX=ABS{TH-FH)

158 DELTAY=ABS(TY-FY2

168 XaCC=@6

i78 vacc=a

188 COUNT=DELTAN:XIF DELTAY}DELTAM THEN
COUNT=DELTAY

198 EPOINT-COUNT

288 IF COUNT-DELTAX THEN YACC=EPOINT/2
:GOTO 220

218 KACC=EPOINT/2

228 IF COUNT=0 THEN i@

238 HACC=HACCHDELTAH

248 IF RACCO>=EPODINT THEN HACC=HACC-EPQ

INT:FH=FHEXD

258 YACC=YACCHDELTAY

268 IF YACC)=EPOINT THEN YACC=YACC-EPO
INT:FY-FY+YD

278 PLOT FH,FY

288 COUNT=COLNT-1

298 IF STICK{B8)=1S5 THEN 22z@

388 GOTOD 86

318 ? “"GOTCHA!":END

1
I
1,
8,

b
-}

»1,8,0
8

b |

CHECKSUM DATA
(See p. 30)

ie pATH 423,253,28,350,327,8688,992,514
,642,729,181,329,339,185,196,6296

168 DATA 658,664,414,665,3I87,484,934,8
58,36,872,58,145,430,478,498,7421

318 DATA 434,434

Figure 5 is the X-Y matching version of the fol-
lower. It is the fastest of the three followers, but like
its simple vector version, produces very poor lines.
There’s not much that can be done to improve this
algorithm. Ifit’s speed you want, and you don’t mind
the erratic behavior, this routine is fine.

Figure 6 uses the first vector method to follow the
target. In my opinion, this routine produces the best
results as far as the follower’s path is concerned.
When you run the program, you will see that the
following point always moves smoothly, with nice
curves. This algorithm looks “smartest” in pro-
grams.

The major drawback with this routine is speed.
The farther away the target is, the slower the calcula-
tions. As the follower gets closer to the target, how-
ever, the routine speeds up considerably.

Figure 7 uses the system vector routines for the
follower. This is a very interesting situation. Due to
the iterative nature of this vector algorithm, the fol-
lower becomes confused when the target moves.
When the target stops, the follower can “lock in”” on
a straight course toward the target. Line 290 checks
the stick to see if the target is in motion. If it is, the
program must recalculate the vector (GOTO 80).

Using vectors.

You can use these vector and follower routines in
your own games. The primary vector calculation
routines will work in any graphics mode. All you
have to do is give them the “FROM” and “TO”

coordinates.

The routines shown here leave the follower’s path
on the screen so that you can see how each algorithm
works. They can be easily modified to only show a
single pixel (or redefined character).

By using your imagination, you can come up with
some challenging (and fun) games in BASIC with
these routines. [J

izaa Fresents

THE
CHINMNESE FORTUNE
Cal EMNDAaR

Are people born in the YEAR OF THE RAT compatible
with those born in the YEAR OF THE DRAGON?

On February 2, 1984, the ancient Chinese Zodiac renewed
itself. The YEAR OF THE RAT, began the new cycle. To
commenorate this renewal (it happens every 12 yrs),
I1ZA has released THE CHINESE FORTUNE CALENDAR. It
reveals the animal which ruled at YOUR BIRTH! Enter
your Birth date and get your answer PLUS your fortune!
The fortune reveals your strengths and weaknesses. It
also suggests those who will make the best partners!
Press a key and you get a copy on your printer. A
great idea for parties! Covers 100 years, 1900-2000.
Atari only. 48K Diskette, printer optional. $19.95.

E;i ZIZA PRESENTS, INC. .
2257 Independence
Ann Arbor,MI 48104

% 313-973-0299 Jf_

Dealer Inquiries Invited
Check or money order. Add $1.50 for shipping.
NI residents add 4% tax. Atari TM Atari Inc.
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ROBOTRON: 2084

ATARI, Inc.

P.O. Box 61657

San Jose, California 94086
16K Cartridge $49.95

by Kyle Peacock

The year is 2084. Man’s technological achieve-
ments in the field of robotics have produced a new
form of mechanized menace: the Robotron. This
new series is so advanced, man is inferior to his
own creation. Guided by their infallible logic, the
Robotrons have concluded that man is inefficient
and must be destroyed.

Robotron.

If the above scenario sounds like the story line to
a 2001 sequel, guess again. Robotron: 2084 has
arrived on the Atari home computer.

The Robotrons have all but eliminated mankind.
Other than yourself, only one human family re-
mains. Due to a genetic engineering error (a fancy
name for “birth defect”), you possess superhuman
powers. You have the capability to skrag the Robo-
trons and save the last human family.

Robotron is an extremely fast paced shoot-em-up.
Your little poindexter character runs around the
screen, dodging enemies and vaporizing anything
that moves. The Robotrons have an instinct for their
survival and your demise. Contact with any of the
various species causes you to lose a life. Fortunately,
you receive five lives initially and an extra life every
20,000 points.

One good aspect of Robotron is the different
types of attackers. Ground Roving Unit Network
Terminator (GRUNT) Robotrons are the most
abundant. They are designed to eliminate you on
contact. Hulk Robotrons march around in pursuit of

the last human family. They replace Mommy, Daddy
and Mikey with a set of skull and crossbones. Giant
Brain Robotrons also prey on the family members.
They can reprogram people into deadly Progs. A
Prog is a sort of synthetic Robotron, just as lethal as
its mechanical counterpart. Other menaces include
Enforcer Embryos which release Enforcers, Cubic
Quarks which continually bounce off walls, and Tor-
ture Tanks which move around on rotating threads.

One feature of Robotron that brings it closer to
its arcade counterpart is the option for two joysticks.
In this mode, one joystick controls the direction of
travel, the other direction of fire. Atari designed the
game packaging to accomodate this feature. If you
don’t have two joysticks, though, you can still play
Robotron, so don’t let this deter you.

Overall, Robotron: 2084 isn’t a bad game. I was
hoping Atari would design a little better playability
into the home computer version. I rarely played this
game in the arcades. It was always in a class with
Defender and Stargate as either having too many
buttons, or too much “stuff”’ going on at once. Ata-
ri’s Robotron rivals the arcade version in too many
respects. It’s just as tough and unplayable as the real

thing. [

ELectro-NOTCH

Electronic WriteAProtect ATARI 810 31.95
or Protect Override ATARI 1050 34,95
RANA 1000 331957
SLO-SEC
Slow Speed Control for ATARI 810 9,95
Writing Bad Sectors ATARI 1050 14,95
RANA 1000 33,95"
SAVE !! on COMBO's
Electro-NOTCH & SLO-SEC ATARI 810 37.95
ATARI 1050 41,95
Zip-COPI
Automatic Sector Copy ALL DRIVES 16,95+
Program

* For RANA 1000: SLO-SEC and
Protect Override are combined
on a single switch

+ Discount of $ 2.00 for Zip-COPI
and any other product together

Send for free catalog
A1l items Ppd. USA and Canada

Allow two weeks for personal checks
VISA/MASTERCARD welcome

‘ OMPU
ARE

1704 Princess St.

Atari is a trademark of Afari, Inc "
L Rana is a trademark of Rana Systems, Inc Wilmington, NC 28405 4
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SAIGON: THE FINAL DAYS

by Jyym Pearson

with Robyn Pearson and Norman Sailer
ADVENTURE INTERNATIONAL

P.O. Box 3435

Longwood, Florida 32750

16K Cassette $24.95

by Ray Berube

Hurray! Another 16K adventure for my memory-
poor Atari 600XL. Another chance to spend a week-
end challenging my grey cells while my wife repeat-
edly informs me that “Dinner is ready! — Getting
cold!”” and finally “Get your own supper!”

The setting of Saigon: The Final Days is the
jungle and city environs of Saigon just prior to the
American evacuation. The player is a prisoner of war
who, with a little luck, will make his way out of the
jungle, through the city and into the American com-
pound in time to be evacuated. In other words,
Saigon is a Green Beret primer.

My early encounters with a water snake, machine
gun nest and boobytraps were fatal. I found myself
back at the start — each time a little more frustrated.
1 was tired of being bitten by that snake! Then I
discovered the first several flaws in the game. No
matter how hard 1 looked, listened, touched or
smelled for the snake, I could never find it, and that
makes for poor playability. If there’s a danger pres-
ent the player should be warned or at least be allowed
to search carefully for danger. Even the command
LOOK AT WATER SNAKE produced no results,

aside from another snakebite.

Now let’s do some more nitpicking. The nicely-
packaged game documentation claims the machine-
language parser which controls commands is very
versatile and has a huge vocabulary. Wrong! Saigon
plays best when you keep commands to two words,
like GET BINOCULARS or MOVE CORPSE.
Even then, there are serious limitations. At one point
in the game, a command to MOVE RADIO will
detonate a boobytrap. But MOVE CLOUD has the
same effect. In fact, attempting to move anything
detonates the boobytrap. Even MOVE ATARI sends
you to your doom!

Another obvious flaw lies in the inaccuracies
which abound. For example, there are Russian gre-
nades which can’t be armed without pulling the pin
with a pair of pliers (pliers are hardly standard issue
for any battle-ready soldier; and most Russian gre-
nades are armed by twisting the base, not pulling a
pin). And there are spelling errors! In the case of the
word helicopter (spelled “helecopter” in Saigon),
the player must also misspell it or the command isn’t
understood!

Saigon is also not very imaginative. Most of the
obstacles are physical ones: crossing jungle streams,
opening locked doors, crawling through tunnels, get-
ting tanks to start. There’s very little to stimulate
your thinking cap. The inclusion of a hint sheet
coded by number is the game’s greatest intellectual
challenge.

The key to any good adventure is the ability to
search and uncover clues and useful objects. An
adventure without this feature is simply a journey
into frustration. Saigon doesn’t give you enough
information to make intelligent decisions. In fact,
some of the most important clues and tools are held
deliberately out of reach until you die. In short,
Saigon suffers from the killer syndrome. What exact-
ly does the killer syndrome mean? It’s best explained
by example.

At one point in the game, the player survives a
helicopter crash but finds himself paralyzed. Within
the crashed helicopter are crucial clues and tools you
need to advance in the adventure. But the game
doesn’t allow you to find these things until you are
killed at the next obstacle! After your resurrection
and return to the site of the crash, you’re suddenly
able to discover the clues you need. No command of
any kind will let you access this vital information the
first time through. Backtracking past this sequence
doesn’t work either. Saigon requires your death to
reveal information vital to your survival. That’s the
killer syndrome, and it’s an exercise in frustration!

Well, after all this, is Saigon worth your money? If
you’re one of the many users whose Atari has only
16K (as all 600XL owners are now, but hopefully
not for long), there are very few text adventures
available. Even with its flaws, I recommend you buy
the game. Just have a good supply of patience on
hand. However, if your Atari belongs to the smart set
of 48K and up, then I can’t recommend Saigon.
Invest a little more money and buy an Infocom
adventure, or even one of the original Scott Adams
titles. You’ll enjoy your investment rather than rail-
ing at your monitor. []



BOOKS for ATAR! 400/600XL/800XL
1200XL

ATARI BASIC — Learning by Using

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

Order-No. 164 $7.95
Games for the ATARI Computer

This book describes advanced program-
ming techniques like player-missile-
graphics and use of the hardware-registers.

Contains many ready to run programs in-

BASIC and one called GUNFIGHT in
machine language.
Order-No. 162 $7.95

How to program your ATARI in 6502
Machine Language

Introduction to machine language for the
BASIC pragrammer.

Order-No. 169 $9.95

FORTH on the ATARI — Learning by
Using

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

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

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

Order-No. 171 $9.95

HACKERBOOK for your Atari computer
Tipsttricks -Very important subroutines
in 6502 machine language. How to make
bootable cassettes, disks, and EPROMs.
Complete construction article and soft-
ware on how to build an EPROM burner,
Order-No. 172 $9.95

SMALL BUSINESS SOFTWARE FOR
ALL ATARI COMPUTERS

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

Order-No. 7312 $49.00
SUPERINVENTORY (1000 items p.disk)
Completely written in FORTH. Same as

above. (Disk only)
Order-No. 7320 $49.00

BUSIPACK-1 (written in FORTH). Com- '

plere order entry, inventory, mailing and
invoicing. (Disk only).

>

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

Order-No. 7303 $49.95
Invoicing program in BASIC

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

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

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

SOFTWARE IN MACHINE LANGUAGE
FOR ATARI

ATMONA-1

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

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

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

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

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

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

Same as ATMAS but without macro-
capability. (32K and 48K RAM)
Order-No. 7098 $49.95
ATEXT-1

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

Order-No. 7210 $29.95
Order-No. 7216 $34.95
Order-No. 7217 £69.00

cassette
disk
cartridge

.| Order-No. 7313 $98.00
Mi Hard Handbook T
o:&;‘:.‘ﬁ:,'f";;,‘e’ et 8014.95 Elcomp Publishing, Inc, 53 Redrock Lane,
TARI is a reg, trademark of ATARI Inc., VIC-20 + C dore-64 are | ks of Ci d Busi Machi

FORTH for the ATARI

FORTH from ELCOMP PUBLISHING, Inc.
is an extended Fig-Forth-version, Editor
and 1/0 package included. Utility package
includes decompiler, sector copy, Hex-
dump (ASCII), ATARI filehandling, total
graphic and sound, joystick program and
player missile, Extremely powerful!
Order-No.7055(D) reg.$99.00sale 839.95
Floating point pack with trig tric
functions (0 — 900),

Order-No. 7230 disk $29.95

Learn FORTH

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

HARDWARE-ADD-ONs for ATARI

PRINTER INTERFACE

This construction article comes with
printed circuit board and software. You
can use the EPSON printer without the
ATARI printer interface. (Works with
gameport 3 and 4).

Order-No, 7211 $19.95
300 Baud serial interface (RS232+5V)
Software with connector and construc-
tion article,
Order-No. 7291 $19.95

EPROM BURNER for ATARI 400/800
KIT. Printed circuit board incl, software
and extensive construction article.
Order-No. 7292 $49.00
EPROM BOARD (CARTRIDGE)

Holds two 4k EPROMs (2532). EPROMs
not included.,
Order-No. 7043 $29.95
EPROM BOARD KIT

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

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

Order-No. 177 $9.95

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

mail.

Order-No, 4965 (62 pages manual)$89.00
MACROFIRE - Editor/Assembler for
the C-64

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

SUPERBOOKS for your C-64

The Great Book of Games, Vol. |

64 programs for the Commodore-64,
Order-No. 182 $9.95
Programs from this book on disk $19.95
MORE ON THE SIXTYFOUR

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

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

Order-No. 184 $12.95
Commodore-64 Tune-up, Vol. |

How to expand your C-64.

Order-No. 185 $12.95

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

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

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

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

BOOKS, SOFTWARE, ADD-ONs for
VIC-20, APPLE I, OSBORNE, TIMEX
+ OS] computers

Tricks for VICs (Book)

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

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

Programming in BASIC and machine
language on the 2X-81 (82) TIMEX1000

Order-No. 174 (book) $9.95

The Custom APPLE + Other Mysteries

A complete guide to customizing the
APPLE software and hardware.
Order-No. 680 $24.95
We also stock the boards which are used
in the book No. 680 (bareboards),

PAYMENT: Check, money order, VISA, MASTER
CARD, Eurocheck, ACCESS, Interbank

Prepaid orders add $3.50 for shipping (USA)

$5.00 handling for C.0.D.

All orders outside USA: add 15% shipping, California
residents add 6.5 % sales tax.

Pomona CA 91766,

CIRCLE #141 ON READER SERVICE CARD.

Phone: (714) 623-8314,

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

Telex: 29 81 91
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HBUG

Hudson’s

Debugging
Utility

W

16K Disk

by Tom Hudson

HBUG is a simple debugging utility designed for
readers of ANALOG’s Boot Camp column who do
not own the Atari Assembler Editor cartridge. The
program’s syntax is the same as DEBUG, allowing
Boot Camp readers to execute the examples and
observe the results.

Why HBUG!?

Why write another debug package? I’'m sure quite
a few readers own the MAC/65 assembler from
Optimized Systems Software. This is a fine package (I
use it myself, and recommend it highly). As you may
know, MAC/65 comes with its own debug package,
BUG/65. BUG/65 is a very powerful debugging
tool, but it has a couple of shortcomings.

First, the only way to stop a program that is run-
ning in an infinite loop is to press SYSTEM RESET.
As a result, there is no way to determine register
contents or where the program was looping.

Second, many of Boot Camp’s illustrative pro-
grams rely on the use of the BRK instruction to stop
execution at selected locations. BUG/65 doesn’t
recognize the BRK instruction, and any attempt to
perform a BRK locks up the system. BUG/65
allows you to set breakpoints, but these are generally
cumbersome to use.

HBUG overcomes these shortcomings, making
life easier for those new to assembly language.

Typing it in.
Before you start typing anything in, take a look at
the listings accompanying this article.

Listing 1 is the main data and data checking
routine, written in Atari BASIC. This program
will create a file on your disk called HBUG.COM.

Listing 2 is the assembly source code for
HBUG, written with OSS’s MAC/65. You
don’t have to type this in to use HBUG, but the
adventuresome types out there (you know who
you are) may like the assembly typing experi-
ence.

Follow the instructions below to create the HBUG.
COM file.

L. Type Listing 1 into your Atari and verify
your typing with D:CHECK2 (see page 30).

2. Type RUN and press RETURN. The pro-
gram will begin checking the data lines, printing
the line numbers as it goes. You will be alerted if
the program finds any problems. Fix any incor-
rect lines and re-RUN the program as necessary
until all errors are eliminated.

3. When all DATA lines are correct, you will be
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prompted to INSERT DISK, PRESS RETURN.

Place a disk in drive #1 and press RETURN. The

message WRITING FILE will appear, and the

computer will create the HBUG.COM file,
printing each line number as it goes. When the

READY prompt appears, you're ready to use

HBUG. Make sure the BASIC program has

been saved under a different filename before

continuing.

Usually, you’ll want to load the object code of the
program to be executed before loading HBUG. If
the program is already in memory, simply skip ahead
to the HBUG loading instructions.

If you want to load the object code in Atari DOS,
go to the DOS menu screen and type:

%im@g . O0B.J
If you’re using OS/A+, type:
LOA Filename.0BJ
To load HBUG with Atari DOS, go to the DOS

menu screen and type:

IBERETLRN
HBUG .COM [HEYN.)

HBUG will load and run automatically.
To load HBUG with OS/A+, go to the OS/A+

input screen and type:
HBUG [CISREVE.

HBUG will load and run automatically.

Up and running.

When running, HBUG supports 6 commands,
which are a subset of the Atari assembler editor
DEBUG program’s commands. These commands
are:

D05 (RETURN TO DOS)

DR (DISPLAY REGISTER CONTENTS)
CRr< ({CHANGE REGISTER CONTENTS)
D (DISPLAY MEMORY CONTERTS)

C (CHANGE MEMORY CONTENTS)

G (EHECUTE AT ADDRESS)

These commands are the most important ones, as
far as we’re concerned. [ would have liked to include
the “‘disassemble memory’’ command, but it would
have increased the size of the program considerably.
The use of these commands is described below.

If any invalid commands are entered, HBUG will
“beep”’ at you and show the line you entered with the
invalid character highlighted in inverse video.

DOS.

This command is simple — it transfers control to
the disk operating system. Once there, you can per-
form any function allowed by DOS. If you’re using
OS/A+, typing RUN restarts HBUG. If you’re
using Atari DOS, you’ll have to reload HBUG to
start it up again.

Change registers.

You can set the registers (A, X, Y, Processor status
[P], and Stack pointer [S]) to any values you like
before executing a test program. Be careful about
changing the P and S registers, since invalid values
placed here can cause a system crash.

The format of the Change Registers command is:

CR{ Ra, Rx, Ry, Rp, Rs

Khere Ra = Accumulator
Rx = H register
Ry = ¥ register
Rp = Processor status register
Rs = Stack pointer

The values entered for the registers must be hexa-
decimal, from O through FF.

Figure 1 shows several forms of the CR command
and their effect on the registers.

CR<1F,6E Changes the Accumulator to $1F
and the X register to $6E.
CR<,,,4C Changes the P register to $4C. All

other registers are unchanged.

Figure 1.

You can see that by inserting commas, you can
leave certain registers unchanged while altering oth-
ers.

Display registers.

This command is the companion of the CR com-

mand. Its format is:

DR

Whenever you want to see what the current set-
tings of the user registers, simply type DR and press
return. The computer will display something like
this:

6=83 X=3I2 Y=61 P=3IT S5=EZ

Display memory.
HBUG allows you to display the contents of any
memory byte or group of bytes. The formats of this
command are:

FORMAT 1: DXxxXX
FORMAT 2: D
FORMAT 3I: DXXXX,Yyyy

Format 1 displays eight bytes of memory
starting at address xxxx.

Format 2 displays the eight bytes of memory
starting at the last specified address plus 8.

Format 3 displays the memory block from
address xxxx to yyyy. The display can be paused
by pressing CTRL-1 and stopped by pressing
the BREAK key.

(Continued next page.)



PAGE 80

ANALOG COMPUTING

ISSUE 18

This command differs from the cartridge com-
mand in that the ATASCII characters corresponding
to the displayed bytes are shown to the right of the
hex values.

Change memory.
You can change any memory byte in system RAM
with the Change Memory command. Its format is:

Cxxxx{ bytel, byte2, ... , byte n

This command changes the memory starting at
address xxxx to the hex values following the “<”
symbol. Like the CR command, the C command
allows you to skip memory locations by using com-
mas to indicate skipped bytes. Figure 2 shows sev-
eral examples of the Change memory command.

C 5000<1F,45,DE Change location $5000
to $1F, $5001 to $45,
and $5002 to $DE.
Change location $0600
to $20 and location
$0604 to $F6. Leave all

other locations as is.

C 600<20””F6

Figure 2.

Use care when changing memory bytes! Be sure
you’re using the address you want, because careless
changes could wipe out vital system data, causing a
fatal lockup. Also, take care not to change any loca-

tions from $2000-26FF, since this is where HBUG
is located.

Execute user program.
This command is what HBUG is all about. It
allows you to execute assembly code you have placed
in memory. Its format is:

GXXXX

When the G command is entered, the computer
(1) changes the 6502 registers to the values con-
tained in the user registers (see CR and DR ), and (2)
jumps to the address specified by xxxx.

The user program will continue to execute until it
is stopped by the BREAK key or tries to execute a
6502 BRK instruction. If either of these events
occurs, the program will be interrupted, HBUG will
place the 6502 register contents in the user registers
and HBUG will take control. The location where
the program was executing and the user registers will
be displayed in the following format:

48F 5 fi=1iB ¥=6F Y=2D P-84 5C-EA

HBUG will perform as advertised unless the user
program violates the HBUG rules, outlined below.

HBUG no-nos.

1. The user program should not change any
memory locations from $2000-26FF. This is
where HBUG is located, and any changes to
this memory could send HBUG, your pro-

gram, and the system off to never-never land.

2. The user program should not use the de-
ferred vertical blank vector or shut off vertical
blank interrupts. HBUG uses deferred vertical
blank to detect the BREAK key during user pro-
gram execution. Don’t steal this vector unless
you want to see HBUG crippled. If you must
use vertical blank interrupts, try using the im-
mediate vertical blank.

3. Don’t touch the VBREAK vector ($0206-
0207). These locations are used to detect the
execution of a 6502 BRK instruction, and al-

teration of these bytes will once again cripple
HBUG.

If you follow these instructions and avoid careless
alteration of HBUG’s memory, HBUG should help
you debug the programs that BUG/65 couldn’t. (]

BASIC Listing.

18 REM 6w HBUG R

28 pATH 8,1,2,3,4,5,6,7,8,9,8,8,0,8,9,
8,8,1i8,11, 12 13 14 i5

38 DIM DﬁTS(?l) HEN(Z2) :FOR H=8 TO 22:
READ N:HEH(XI=N:NEXT H:LINE=998:RESTOR
E 1880:TRAP 118:? "CHECKING DaTa*

49 LINE-LINE+18:? "LINE:";LINE:REaD DA
T5:IF LENIDATS){}98 THEN 168

50 DATLIN-PEEK(IBII+PEEK (1843 ¥256:1IF D
ATLINS{>LINE THEN ? "LINE ";LINE;" MISS
ING!'":END

68 FOR H=1i TO &9 S5TEP 2:Di=a5CIDATS (N,
HI3-4B8:D2-ASCIDATS (H+1 ,H¥1)I-48:BYTE=H
EXH{D1IXIGHHER (D2)

78 IF PA55=2 THEN PUT #1i,BYTE:NEXRT H:R
EAD CHKSLM:GOTO 48

80 TOTAL=TOTAL4BYTE:IF TOTAL>999 THEN

TOTAL=TOTAL-1088

98 HEXT H:READ CHKSUM:IF TOTAL-CHKSUM

THEN 498

ig8 GOTO 169

118 IF PEEK (195346 THEN 168

128 IF PAS55=2 THEN PUT H1,2Z24:PUT 1,2
(PUT 81,225:PUT 81,2:PUT #1,08:PUT 1,3
2;CLOS5E H1:END

138 7 "INSERT DISK, PRESS RETURN""DIH
CIN$(1) INPUT INS:OPEN H1,8,8,"D: HBUG .

148 PUT H1,255:PUT H1,255:PUT H1,8:PUT
Bi,32:PUT H1,159:PUT 11,37

158 7 17 “WRITING FILE":PAS5=2:LINE=99
B:RESTORE 1088:TRAP 110:GOTO 48

i68 7 "BAD DATA: LINE *";LINE:END

1688 DATA AI883DBED4BDBIZS5BABETIZ5A4D0B6
0280132BﬁDB702301426ﬂ324809792ﬂ34?8006
B8Z0n224087DA307205CE40348,

1818 DavTa 80850129382328132429EF23ﬁ299
N3878D0448I43258D4583049058D428IA37F8D48
B83BE4983I2056E430EZNZ008D,272

1628 DATA 8725C99BFBBIER1BFG6EABOFBCCEE
82250208BDE725C920D8148An868988259938725
CBCCB8Z225DBF4CES82254C6C28,99

1638 DaTA EBEC8225DODFADS225D8834C3328
AIBRBDFEZSACVEZSBID4248D7F25BEDIZ4A088
B987250DCB24D01BCBEBECTF, 862

1848 DATA Z25DBFIAD7EZ50AANBDDAZ48DB825
BODBZ48D81256C8A25EEVEZSADFEZS5C987DBLES
2Z8F6234C33I20B98725C99BF0,412

i858 DATA BI4CD520A2E408620987285CE4AD
13268D8682Z0D14268DB7026CDNB0BBGB29EF 48
2828B823IAD70252830240D7D, 291

1868 DATA 258DB825AD7CZ5B8DFF24AD7B2528
38244D7D258DFEZ24AD7C258DFD242051212013
Z4RZFDNB242817244C3I2083,530

1878 DATA 8725C99BF8AI4CD5282085121A4285
f8252817244C332800068B37525203824BEGB25
Ab7CE5IDBS525AD7D259D8625, 3838



ISSUE 18

ANALOG COMPUTING

PAGE 81

1@88 DaThA CBCOB5DOEGGOAZB4BD?5259D0726
ChiBF7028003688D0BD268DBC26B38725C39BF8
8ACI2CFBB628BDZ214C83I214A0,338
1898 DATA BCZ6FBO6ADBDZ269DB726BIB725CY
IBDBBEAZB4BDO7269D7525CA168F74CIIZ2BERCH
ESB5DBCI14CDS2088E8525A20F , 134
1180 DATA DD6S2S5FOOBGCALOFB4CEF216EBDZE
GEBDZ6BEBDZGBEBD 268ABDOD268DBD26EEBC26
ADBC26CI0IBBBSAESS25C868, 883
1118 DATA 63684CD520B98725CI9BDB1DASDA
1863888504A45D56908685D5A90680112609878D
18264C58224CD5262061234E,555
1128 DaTa 12726FBFSAEBEZ2686D4NEBF2686D5
C39BFBDACIZCDBEICEZO6123IAEL226FBDACIIB
DBD6ADBEZG6IBESD48D108264D,656
1138 DATA BFZ6ESDS8D112609328A22C903225
CA1BFANIIBAZABEIDAFZ5CACALOFINSD42683824
Ab7D25803525aD7C258D3425, 483
1148 DATA ASD52036244D7D258DII2SADTC2S
8D3I225000061D4CI9BFBB6BEZAZ59D4F 252838
Z4BEZ2250D7D259D38254D7C, 975
1158 DaTa 2593D3I725C8AD102638E9618016826
AD1126E9808D112610862806C244C3326CA6800
C4208C24180834C3I320A5D418,354
1i68 DATAH 696888504A45D5698885D54C582289
8725C93CFO016206123AE1226F84BCI3ICDB474E
BEZ686D4NEBF2686D5C8A206,468
1178 DATA A9608DBD268DOC26B98725C99BF8
B8ACIZCFOB628BD214C6852IADBC26FABDBCEE62S
B8ANBADBD2691D4ACE625B987,181
1186 DATA 25C3IBDBOIACIIZAGEBCHELCFDZ24C
D528286123C99BDB1DAD1IZ26FO18BAE7IZ253aAD
F82548BAE76250CT7725AD7525,182
1198 DATA EEBIZS286COEZG64CD5280908808E
26808F268D1226B98725C99BFAB8CI2CFAB4LY
ICDBe168AZBFDD6S2SFOBECA, 864
1288 DATA 18FB68684CDSZB0EBEZGZEBF268E
BEZG6ZEOGF 260EBEZG2EBF260EBE2ZG2EGF268A8D
BEZGBDBEZGEEL1226AD1226C9,437
1218 DOGTh B85BBD2ZCB4ACGCZID8ZBDI2INZ208AT
EGB8D4483I09248D45034983804283A38CED4083
BE4BB3IZ856E46002078E8425, 861
1228 DATA A9B8CID4208I2856E4CEB425AEB425
18FB68AZEANBZ44C172409801987259938725A2
EFNG824201724028700254C17,511
12386 DATA 24023200254C172402EF3N0248E44
838C45830420609898D4283097FB8D4883I8E4983
Z856E46048298FAABDES5258D, 535
1248 DATA 7DZ568404040404ABD65258D7C25
68AD8IZ25DB82684808A3808D8I258E76258C77
25688D7525688D78256838E9, 252
1256 DATA 828D7AZ568E9088D7B258E852580
8E72254EB525584CFD20aDBIZ5FB43A511D83F
A380851147008083I258BABDA1, 185
1268 DaATA 618D7725BDB20B138D7625BDBI61ED
7525808408180 78258085818D74258D06618078
25801869068D732509283D86,879
1276 DaTa 81A9FDODOS014CH62E4444F 534452
43523C444347608305880960086DB283A216E21
F421D0D2230234520389B4842,333
1288 DATA S55479BFD434ES85554204552524F
5221982828202020262020820202028413D20620
28583ID0262020523ID202820858,148
1238 DATA 3IDZ28282053ID20283B8060306838C
8F121568183650789686D0F2020262620202828
28262820620202028202020828,456
13l88 DATA 2626202020202028262020282620
2820871820202020202682020980606168151a43631
I2333I43I53637383941424344,282
1318 DATA 45465808000080000006008008806680
888060068000008000800600060800080080808066
68000000006000060608000086,421

Assembly Listing.

‘QFT'EBobIBT

08 run address
REAK key status
ardware stack
K inst vectaor
ag run addr
0 command
buffer address
uff-r lln th
X. ?

b te
upt enahl.
try point
setup
exit

FFD:QDOO

>

b
au
a

[lg
en
NK
NK

two-byte
dress work area

Lt
o
»
e ey
L]
ax

INPUT
INPT2

] jturn off.

EN lintlrruptu

c jand execute flag

lglt stack pointer

RS fput in user area

VBREAK jsave old BRK

BRKSVL jvector in amy

VBREAK#& jwork area

BRKSV jfor later

# <BRKHAN ;zautlne
VBREAK

# >VBI gyset up

% <VBI jvertical

8ETVBV jinterrupt
40

PROMPT jprint HBUB prompt

0
? (2YBUFF lpalnt to
* >H;EUFF buf -r

IC

#3 J8ET RECORD command
ICcCcoM

#87F imy buffer’s

ICBLEN lleng h

ICBLEN+
ciov qet input!
INPT2 3go back if error

§

§This section ’"squishes® all the
ispaces out of the input line.

¥

FINDBE

GOTEND

SQUISH

SASHLP

NOS@SH

#o irst find end
MYBUFF X pnf line

#$9B $CR?
BOTEND
FINDBE
0o

jyes!
ina, next char.
jkeep looking!

$CR first char?
INPUT jye try again.
ENDPTR jsave end index
0 jstart w/ist char
:YBUFF,X iget the character

space?

NOSQSH 0
ovn index

Y ragister
|sh1f all
haractars
ck to remove
@ space.

MYBUFF+1
MYBUFF, Y

ENDPTR
S8Q8HLP
ENDPTR
8QUISH

ENDPTR nd

8QUISH 3nao, kllp going!
ENDPTR jwas line all lpac--?
BETCMD j§no, get command
INPUT  jget anather input!

ne 1 shorter
@p squishing!
xg char

e e W s we e
BI3IXx~ ﬂ‘a-‘(l"iﬂ
.0* Ten 0

]
jNow find command & pracess it

i
BGETCHMD
CHKCMD

CMDCMP

jstart with 1st
CMDP1R lcommlnd
CMDPTR jget command pointer
CHDBTfl Y jget index of
CEN 'jcommand text end
CHDST Y jand start.
#ad jpoint to ist char
MYBUFF , ?x- buffer char
CHDTXT,X §= command char?
NOTCMD  j3no!

lyilt try next char

® INX inext command char
CPX CEND tend of command?
H Eheten 08, Keey Stogtner
CHECKSUM DATA ast. i{ndéx by 2 o paint
jinto jump table
LDA CNDADR X t d ti
(See p. 30) S R

186 DATO 445,957,808,431,727,198,599,55
3,272,791,611,112,74,561,36,7885

168 DATA 165 899 670 58, 200 953 769,78
8,545,908,18,936,728,156, 4, 778

NOTCHMD

BOTERR

CHDADR+1,X jand high byte
CHMDIMP+1 jand save.
(CMDJMP) ljump to routine!
CHDPTR naxt command
CMDPTR ;gal pointer

imore commands?
CHKCMD jyes!
ERRMBA jaops! bad command!
INPUT jget another input

1149 DﬂTﬁ 914 480 888 896 938 985 945, }This section handles the DO
703,571,650,801,931,996,613,145,11466 AL S s 5¢¢"The Houo

1
VBLANK and BRK vectors and JMPs

12986 DOATH 871,748,348,1959 :toDM



]
18how re
§BRK ins

SHOBRK

]
jDisplay regi

SHOREB

DROKAY

2

MYBUFF,Y jget next char
#89B |c37

DOSOK iyes, go to DOS
BOTERR §no, invalid command!
# >XITVBV jpoint VBLANK

# <XITVBV jback to the

%7 jsystem exit

S8ETVBV jpoint.

BRKSVL srestore old

VBREAK jsystem

BRKSEVH §BRK vector from

8TA VBREAK+1 jsave area

JMP (DOSVEC) jgo to DOS!

& after BREAK key or

ruction.

PHP jget processor
PLA jstatus in A

AND #SEF jturn off BRK flag
PHA jand put back in
PLP jstatus register!
JSR NEWSCR jre-open screan
LDA USRPCL jget prog counter low
JB8R BINHEX jconvert to hex
LDA HEX2 tget low digit
8TA BRK4 jput in line

LDA HEX1 sget high digit
8TA BRK3 jput in line, too
LDA USRPCH jget PC high

J8R BINHEX jconvert to hex
LDA HEX2 jput low digit
8TA BRK2 jin line

LDA HEX1 jand high digit
STA BRK1 jin line.

JSR SETREG jset rest of line
JSR jcarriage raturn
LDX # <BRKTXT jpoint to

LDY # >BRKTXT ;BREAK text

JSR PRINT fprint it

JMP INPUT jand get input

sters (DR)

LDA MYBUFF,Y jis next char
CHMP #$9B ja CR?

BEG DROKAY jyes, it"s OK!
JMP BOTERR jotherwise ERROR
JSR SETREG jget registers
LDX # <DRTXT jpoint to the
LDY # >DRTXT DR text

JSR PRINT jprint it

JMP INPUT jand get input

i
jSet up register disp area

i
SETREB
SETLP

*Q jetart w/user byte @
UBER,Y jget data
BINHEX jconvert to hex
SR;IR,V jget its position

]

E get first digit

DRTXT,X jput in ne

Hi iget second digit

DRTXT+1,X jput in line
jnext bytae

#5 jdone 5%

SETLP jnot yet!
jall done!

hange registers (CR)

i

5C

]
CHBREG
INITHMP

CRSTRT

CRLOOK

STOTRY
NXTCCK

SETUSR

NXTCHR

#4 jfirst copy user
USER X jragistars
THPUQR,X jto temporary
jhold area
INITHMP
#2 jist user byte
#0 jzero out...
BHOLD jbyte hold

HDI@ jand digit count
MYBUFF,Y jget input char

]Cg7
STOTRY jyes, all done.
#$2C jcomma?
STOTRY jyes, try store
CTOBIN jconvert it to binary
CRLOOK jand do next one
HDIB jany digits?
NXTCCK 3no, skip it!
BHOLD jyes, save the by
THMPUSR,X §in t.nfarary ta
NYE%FF,Y jwas this

a

te
ble
::TCHR : g k i
no eep going.
%4 |ntﬁnru£l., 9
THPUSR, X jcopy the
USER, X jtemporary table
jback to the
SETUSR juser registers
INPUT jget another line
jnext user register
jnext character
5 jdone S5 regs?

]
jConvert
]

CTOBIN
HDSCAN

GOTHD

CBERR

§
jDisplay
SHOMEM

SHOws

8MERR
BETSBAD

SHOWLN
CLRHL

S8ETESC

BILDLN

NOFB

BNE CRSTRT jno, luog back.
JMP BOTERR §UH-0OH! 00 many!

char. to binary ®

8TX XHOLD jsave X rc?il (s
LDX #8$0F jset scan index
CHMP HEXDIG, X lCnlglrl ASCII
BEQ BGOTHD jgot it!

DEX jnext char

BPL HDS8CAN j3scan all

MP CBERR jnot in tabl

ASL BHOLD fshift curr

8L BHOLD t 4 times to
ASL BHOLD multiply it by
ASL BHOLD

TXA this digit
ORA BHOLD add it to
STA BHOLD hold area.
INC HDIB more digit
LDA HDIG there more
CHP #3 han 27

BC8 CBERR --too big!
LDX XHOLD tore X re
INY jnext buffer char
RTS8 jand exit

PLA jremove return addr
PLA jfrom stack

JMP BOTERR jand do error routine

memory contents

LDA MYBUFF,Y jis character...
CHMP #89B ja CR?

BNE GETSAD ;ncE ?-t address.

LDA CHL jge ast address
CLC jand add 8 to it
ADC @8 jsince no address
S8TA CHML iwas specified
LDA CHMH

ADC #0

STA CMH

LDA #@ jshow only 8

8TA COUNTH jbytes

LDA @

JMP SHOWLN fgo show "em!

JMP BGOTERR §jump to err routine
JSR BET4 jget 4-byte address
19Y:- found?

LDX BG4DIBS i.nY d
BER SHERR jno!

LDX ADL jsave address

STX CML jin page zero

LDX ADH |uurE a

87X CHMH

CMP #39B JCR after address?

BEQ SHOWS jyes, show 8 bytes.

CMP #$2C jcomma?
BNE SMERR jna, bad command
INY jnext char

jget end address
LDX B4DIGS jgot any digits?
BEQR SMERR  jno!

CHP #$9B jCR after end addr?
BNE SMERR jno!

LDA ADL jnow subtract
SEC jend address
8BC CML jfrom start
STA COUNTL jto get number
LDA ADH jof g tes to
SBC CMH jdisplay.

8TA COUNTH

LDA #32 jclear out

LDX %44 jdisplay line
8TA SHOM1,X

DEX

BPL CLRML

LDA #$1B jand set up ESC
DX %14 jcharacters
8TA ABCII X jin the ASCII
DEX jdisplay area
DEX

BPL SETESC

LDA CHML jconvert the

C
JSR BINHEX gjcurrent address
LDA HEX2 jto ascii hex

LDA HEX1 jand put in
8TA SHOM3 jthe memor
LDA CHMH jdisplay line.
JSR BINHEX jthis is done
LDA HEX2 32 times, for
STA S8HOM2 jthe laow and high
LDA HEX1 jbytes of the
8TA SHOM1 jaddress
EBY iy, v Iast meaavie?’
jget mem e
A I G
es an’ show H
LDX ASCPOS,Y jput in ASCII
STA ASCII % jdisplay area
JS8R HEX® jconverf byte to hex
LDX SMPOS,Y jget position

MORESM

NOSTOP

HEX2 jget low char
BHDATA*I;Q jand store

HEX1 et high char

8MDATA, X ?nnd store.
jnext byte

COUNTL jnow decrement
jthe byte count

#1 iby
COUNTL
COUNTH

9

COUNTH

MORESHM jmore? yes!'

PDATA jno more, print line

INPUT jand get ncxt?command
13

NOSTOP 3no BREAK key
INPUT !?lt next command
i

crL ncrement display
A jaddress by 8
CML
CHH
2

CHH
SHOWLN jand loop back.

¥
iChange memory contents (Cnnnn<)

]
CHGMEM

CHMDFLT
CMSTRT

CMLOOK

CHMTRY

NEXTCH

NXTLOC

CHERR

]
jExacute
3

EXECUT

EXERR

MYBUFF,Y Ig.t char
3c BUCR

#s
CMDFLT jyes, default address
BET4 sget the address
84DIB8 jgot any digits?
CHMERR jno!
#$3C jnext char *<*7?
CHERR jno!
ADL jsave the
CcHL jchange memory
ADH jaddress on
CHMH jpage zero.
jnext buffer char
®0 jist memory byte
jzero out...
BHOLD jbyte hold

CMTRY jyes, all donae!
#82C jcomma?
CMTRY jyes, store last byte
CTOBIN jconvert char to binary
CMLOOK jand get next
HDIG sany gqut-?
NEXTCM jno! don"t store
YHOLD jsave Y register
jmove X...
jto Y
BHOLD jget byte to store
(CML) ,Y jand store it!
fget back
MYBUFF, Y ?git last char
#8$98 jwas it CR?
NXTLOC sno, continue
INPUT  jall done!
jnext mem byte
jnext input char
CMSTRT ;lnog back!
BOTERR §go to error routine

at address (Bnnnn)

BET4 jget the run address
l?s that all?

EXERR §no!

G4DIGS jgot any digits?
jno!

USERS jput user stack
jpointer in 8

USERP jput user status
jon stack
USERX jset user X reg

USERY jand user Y reg

USERA jand accumulator

EXEC jset ewecute flag
iget status off stack

(ADL) jgo ta run address!

BOTERR 3go to error routine

jBet 4-character address

]
BET4

G4L00OP

%92 jzero
ADL jaddr

ADH §addr

84DIGE sdigit coun
MYBUFF , Y la-t char

#89 jCR?

B4END iyes, all done!
#82C jcomma?

BG4END iyes all done!
#83C D

¢8 39vd

ONILNJINOD DOTVNY

8L ANSSI



BNE TES hec HE e e <BYTE "P= g= " 99B
@aEup - RYE TR RNoy AeheEk diott RINHEX N0 wor b DosimivERIy (cs smeos  IBYTE 8,3,6,9,12,13/Te, 21
TESTIT  LDX #soF jset hex digit pointer TaX fput in index Aag:gﬂ SBYTE 35 ' 0 Te i 1S
B48CAN CHpP HEXDIG,X 31is it this char? LDA HEXDIB,X Jlookup hex SHDHZ 'BYTE 32
BEQ B80TB4D" jyes! STA HEX2 fand s 8 Z ‘BYTE 35
DEX IZFy next hex digit PLA iget byte lglin BHOH‘ ‘BYTE 35
BPL GASCAN jloap if mora. LSR A jshift ri SHOM s
B4ERR PLA sdiscard return LS8R A 14 times FILLL «B mEss &
PLA jaddress, L8R A jto g.g 8MDATA «BY s o
JMP BOTERR jshow aerror. L8R A ,hig 4 bits «BYTE 32
B0TE4D ASL ADL jthis code TAX jput tn index FILL2 «BYTE 3 3
ROL ADH jshifts the LDA HEXDIG@, X elDORUp hex ASCII .gYTE 9B
ASL ADL jcurrent address 8TA HEX1 jand save «BYTE Rl W o ey
ROL ADH jleft 4 bits RTS8 jall done! DDRPTR .BYTEu l l1 6’ A a
ASL ADL jin order to ] HEXDI8 «BYTE “@123485678FRABCDEF
2 t
zgt QBE :::l§2?ly it :H.ndl. 602 RKaintenge iMisc. memory usage
ROL ADH BRKHAN LDA EXEC jexecuting?
TXA fget this digit BNE SBAVREG jyaes! 2 USER ) user registers
ORA ADL jand add it fo PLA jno, restore accum. UBERA «BYTE © jaccumulator
STA ADL jthe address. RTI jand return froam int. USERX <BYTE @ 1X ragister
INC B4DIBS jone more digit SAVREB cLD jno decimal mode! USERY -BYTE @ 1Y register %
LDA B4DIBS jhow many total? LDA @ reset the USERP -BYTE @ jstatus register
CHMP #3 jimore than 47 8TA EXEC jex USERS «BYTE @ jstack pointer
BCS B4ERR iyes! error! 8TX USERX USRPCL  #=  #+1 fprogram counter low
INY jok, do next character 8TY USERY jand Y USRPCH = w+] |gragrlm counter high
JMP B4L00P jand loop back. PLA HEX1 #m we] jhex digit 1
i 8TA USERA jand accumulator HEX2 #m #+] ihex digit 2
iSet up new graphics @ screen PLA CMDPTR = w4+ jcommand pointer
STA USERP tand status reg. CEND = e+] jcommand end index
SRR Iofp e im sen
J c w get program *n end o fput p
: JSR NOIOCB jclose all IOCB's ggc - ::gun ot grgg S tack gzsgx = ::: ::‘.r °'ﬁg;§”:§::' flag
i C tract 2 = reg.
:nnu Lt L glg DaRECL ::gdg::bskzgk XHOLD = w4 |anotg-r X rag hold
LDX #8 SBC #0 jaddress. YHOLD = #4] JY reg hold
LDA # <ERDR §’E:’ filename 8TA USRPCH MYBUFF = #+128 jinput buffer
8TA ICBADR 8TX XHOLD jsave X reg. TMPUSR = %43 juser Fl? temp storage
LDA # >EADR T8X jnow store ck pntr HDIB Ll 5 B | jhex digit count
STA ICBADR+1 8TX USERS jin the user area. BHOLD #m 24+ jbyte hold area
LDA #3 JOPEN command LDX XHOLD jrestore X ADL = B+q jaddress low
8TA ICCOM CLI jclear interrupt ADH gl ] jaddress high
LDA #12 3I1/0 JMP SHOBRK jand show ur-.B info COUNTL #m @4 jdisp mem count,
: SVE s m plewladdelah
n i ]
?gé égggxz ::;:2 r:} byte ;Hlndle BREAK key in VBI BRRBYL iy g ?nt.rrupt...
RTS jand return. VBI LDA EXEC jexecuting? BRK8VH =t ] jvector save
¥ BEQ@ NOBKEY jno! 1 HBUB
iClose all IOCB’s LDA BRKKEY JBREAK pressed? iTell computer where to run u
] BNE NOBKEY jno! i
NOIOCB LDX #7 jfirst close LDA #%80 jreset BREAK #= RUNAD
TX SAVEX jall IOCB’s. S8TA BRKKEY jpress flag - WORD HBUS
cLoor LDA #12 JCLOSE command LDA #@ jand i » 5
8TA ICCOM,X STA EXEC jexecute flag iThat’s all, folks!®
JSR cCIOov jclose it! TSX iget stack pntr i
DEC SAVEX  jnext 10CB LDA STACK+1,X j Y ragister +END
LDX SAVEX fmore IOCB"s? 8TA USERY jand save 1§
BPL CLOOP jyes! LDA BTACK+2,X jget X register
RTS jall done! 8TA RX llﬂg save 18

8L ANSSI

]
i8how HBUB prompt

i

PROMPT LDX # <HMSB
LDY # >HMSG
JMP PRINT

3
i8how error message

J

ERRMSB  LDA #$80
ORA MYBUFF,
STA MYBUFF
LDX # <ERR}

¥
IPrint memory

]

PDATA LDX # <SHOM
LDY # >SHOM
JMP PRINT

ispla

ipo
lﬂBUE message
jand print ?t!

sset high bit
Y jinverse the
Y sinvalid character

FF jinput buffer
iprint it, too!

y line
1 jpoint to memory

1 jdispla line
|pr1n§ e

§
IPrint carriage return only

3
PRTCR LDX # <CR
LDY # >CR

jpoint to CR and
Jfall thru to print

]
jGeneral-use print routine

3
PRINT 8TX ICBADR
8TY :EBADR*

*9
8TA ICCOM
LDA #$7F

isave Rrint area lo
1 sand high

jzero X reg.

JPUT RECORB command
iset up...

jbuffer length

jprint it!
fand exit.

i
iBinary-to-hex converter
)

u
LDA STACK+3,X jget
SERA lang e i
Ag§+4,x |3lt status register

jand save it
ACK+5,X jget program

8TA USRPCL jcounter

LDA B8TACK+4,X jand
8TA USRPCH jstore it!
TXA jmove stack pntr
cLC ] add 6 to
ADC #6& jget true value
STA USBERS jand
LDA # >SHOBRK
STA STACK+6,X jaddress to
LDA # <SHOBRK jgo ta SHOBRK
STA STACK+5,X jafter VBLANK.
NOBKEY JMP XITVBV jall done!
Data areas
jCommand text & pointers
CHMDTXT «BYTE "DOSDRCR<DCG"
CHMDST .BYTE 3,5,6,9,10, 11
CMDADR  .WORD GODAS
- WORD SHOREB
« WORD CHORES
- WORD SHOMEM
« WORD CHBMEM
«WORD EXECUT
1]
jMiscellaneous text
i
EADR «BYTE "E:" #9B
CR .BYTE 9B
.BYTE “HBUB",$9B
ERRTXT  .BYTE #FD,"INPUT ERROR!",f 9B
BRKTXT
RK1 . 2
BBRK2 .BYTE 32
BRK3 «.BYTE 32
BRK4 «BYTE ?2
DRTXT .BYTE " A= X= Y= %

c:u:ulatur ®

ONILNANOD DOTVNY

€8 39Vd



PAGE 84

ANALOG COMPUTING

ISSUE 18

16K Cassette 24K Disk

by Mark Comeau

Your little muncher is one of the hungriest guys
around. He’ll eat cherries, pumpkins, milk cans and
anything else he can find on the grid of girders and
ladders. Trouble is, lunchtime is limited to only a
few precious seconds. Can you gobble down an
entire grid full of goodies before the clock runs out?

You can move your muncher up or down ladders
and across girders with a joystick plugged into port
#1. You can even fly around to grab those hard-to-
reach snacks by jumping off the grid and pushing the
stick in the desired direction. Be careful, though! If
you sail over a prize you’ll have to climb back up the
grid and jump for it again, costing valuable seconds.

You get one point for every snack you munch.
Some of the tidbits are so tasty, you’ll have to pause
over them for a moment before your drooling
muncher will start to munch. Gobble up every prize
on a grid and you’ll go on to a more difficult grid; any
time left over gets added to your score. Press the red
fire button to exit a grid. There are eight different

types of food and eight levels of play. If you manage
to complete all eight levels, you’ll be rewarded with
an intermission and then get a chance to play again
with a 10-second handicap.

See if you’re good enough to complete all eight
levels of Munch’In Climb’In. It is possible, but
very, very difficult! O

Program breakdown.

Line # Function

40-120 Init Tom Hudson’s PMG routine
130-220 Screen set-up and init

230-330 Main movement subroutine
340-360 Death!

370-510 Score display

520-880 Eight screen set-up routines
890-1000 Intermission

1280-1420 High score display
1430-1740 Character set init
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18 REM ¥ MUNCH'IN CLIMB'IN

28 REM * by Mark Comeau

I8 REM % ANALOG Computing #8117

48 GOSUE 1448:DIM P25(C8),SCORE(Ci8) ,H

SCORE(C18), LG5(C16) :FOR T=C1 T0 C18:5¢C

ORECTI=CO:NEXT T

58 DIM PHNOUS(lOO),PGS(CB) Pi5¢C8Y ,AS5¢

CZ),BUG(CS):HOUEZQDR(PMMOU§

60 RESTORE 1648:FOR K-Ci TO 188:READ N

PMMOUS (H) —CHRS (N) : NEXT X

;Gngg¥ % =Ci TO C8:READ N:P@85(I)=CHRS (N

8@ FOR % =Ci TO CB:READ N:PL15(XI=CHRS(N
I

) :NEKT
=C1 TO C8:READ N:P25(I)=CHRSIN

98 FOR
JINEXT I

168 FOR I=Ci TO Ci6:READ N:LGS5(I)=CHRS
(N} :NEXKT I

118 PMBASEC-INT((PEEK(145)+C33}/C4IXC4: P
g¥50g4279,PHBﬁSE:PHB:PHBQSE*ZSG:PMD:QD
128 POKE 559,46:POKE 53277,C3:ALT=-aDR(
P15) :LAD=ADR (P25) : POS=LAD : POKE 784,C14
:LG=ADR (LG5)

138 GRAPHICS Ci8:POKE 756,PEEK{186)+C1
sPOKE 559,46:POKE 77,CO:POKE 710,53
148 PRI=PRI+C1

158 IF PRI=285 THEN PRI=197

168 SCORE=-SCORE+DOT:IF QWER=C1 THEN S5C
ORE=SCORE+TIM: QWER=CO

178 IF MEN=C8 THEN MEN=C4:SCRE=-C1:5THM=
C8:PRI=-196:G0T0 370

188 COLOR 68:PLOY C4,C6:DRANTO CItMEN,

C6

1%8 GOSUB 1338

2G8 ON SCRE GOSUB 578,598,686,750,828,

i1e16,1109,12080,89%0

218 FOR VU=CS5 TO Cé STEP -Ci:FOR T=C8 T

0 CI:SOUND T,255-T,14,V:NEKT T:NEKT V

2§$M82200:V:96:00L0R 32:DOT=CO:TIM=-TIHN

238 S5=3TICK(C@)

248 H=H+(5=C?7? AND X<{2808)¥C8-(5=Cil AND
H>48IXCB:GH=(H-48) /CB:GY=(Y-C16)/CB:L

OCATE GX,GY,C:LOCATE GH,GY+#+C1,D

258 IF 5=C7 THER POS=PMD

268 IF 5=C1i1 THEN POSzALTY

278 IF C=99 THEN Y=YH+(5=CiI AND Y{(961%

C8-(5=C14 AND Y>Ci6I¥CE:POS=LAD

288 IF D=3Z OR D=PRI THEN Y=VYi(C8

298 IF C<>PRI THEN 318

3860 S0UND C6,188,C14,C14:50UND C8,CH,C

@,C8:PLOT GK,GY:DOT-DPOTH+C1:IF DOT-MAH

THEN SCRE=SCRE+C1:0QMER=C1:G0T0 138

318 A=USR{MOVE,C8,PMB,POS5,K,Y,C8)

328 TIM-TIM-CZ:POSITION C8,C8:7 HC6;TI
;' ":POKE 784,C14:1IF TIH=C8 THEN MEN=

MEN-Ci:GOTO 348

338 GOTO 236

348 P-PEEK({568) :A-USR(MOVE,C8,PNB,ALT,

K,¥Y,C8) :FOR AM=C1 T0O Cie

358 FOR T=C8 TO CI:POKE 532Z56,T:R=-INT(

RND (C8)Y%*3IB) :POKE 7127, ,R:POKE 568,P+T:50

UND C8,R,C8,C14:HEXT T:NEXKT aM

¥891§0KE 53256,C8:50LUND C8,C06,C8,C8:G0

8

378 DgT:CB:IF SCORE¥SCORE(C18) THEN GO

T0O 1288

3?% IF S5TRIG(CAI=C8 THEN SCORE=C8:GOTO

8

398 POKE 53256,C3:A-USR(MOVE,C8,PMB,LG
£158,58,C186)

488 SOUND CO,C8,C8,CO:GRAPHICS C18:POK
E 559,46

4i@ FOR T=C@ TO CI:50UND T,255-7T,C1i4,C
SINEXT T

428 7 #Cc6 ;' LILT RN A" : POSITIO

N C8,C3

438 ? HC6;:"m G
448 7 HC6;'"u ) ik
458 ? BC6;:'"n as!
468 7 HC6;"C m
478 : ﬂCS'"h b

488 HCG:? HC6;" BY [T SEET, i
498 POSITION €I,€11:7 HC6; "LISCERGITAA
X' :POSITION 05,05:? HL6; SCORE: SCORE=C
8:POKE 784,C14

588 POKE 718,INT(RND(CB)¥*255) :POKE 709
»INT(RND (CB)¥255) :IF STRIGI(CBY=CB THEN
POKE 704,C8:POKE 53256,C8:G0T0 136

518 GOTO 568

528 TIM=488:MAH=GY

938 COLOR 66:PLOT C1,C9:DRAWTO C13,C9:

PLOT CZ,C7:DRANTO 618 C7:DRAMTO 015 c2
tPLOT CO CLi1i:DRAKWTO 019 cii

548 PLOT C8,C4:DRAWNTO 818 Ci

558 COLOR PRI:PLOT €1,C8: DRAWTO ci2,c8
PLOT CZ,C6:DRAWTO 010 C6:DRAKTO 014 C
Z:PLOT CB Ci8:DRAWTO 618 010

368 PLOT CB CI:DRAMWTO 618

578 COLOR 93:PLOT cij,ce: DRQHTO Ci9,C1

588 RETURN
59@ TIM=880:P0S=-ALT:MAR=79

6806 COLOR 99:PLOT C9,CO:DRAWTO C9,C10
618 COLOR 66:PLOT CO,C1i:DRANTO C19,cCi
1:PLOT C8,C1:DRAWTO C8,C2:PLOT Ci8,(6:
DRAWTO C19,Ci1

628 PLOT C1,C4:DRAWTO C8,C4:PLOT C8,CH
:DRAWTO CO,C11:PLOT C16,C1:DRAMTO C19,
C1:DRAWTO C18,C4

638 COLOR PRI:PLOT CO,C18:DRAWTO C8,C1
8:PLOT C18,C16:DRAWTO C19,C18:PLOT C8,
CO ~DRAWTO C8,C1

648 PLOT C18,C5:DRAWTD C19,C18:PLOT Ci
,CI:DRAGMTO C8,C3:PLOT C8,C5:DRAMTO C@,
C18:PLOT C8,C2

658 PLOY C18,CO:DRAWTO Cid, ca PLOT C19
,C3:DRANTO C19,C8:DRAWTO Ci6,C18

668 PLOT C18,C3:DRAWTO C15,C1: PLOT ce,
gg :DRAWTO C8,C18:PLOT C1,C6:DRAWTG C1,
678 RETURN

688 TIM=558:MAN=81

698 COLOR 99:PLOT C8,C1:DRAWTO C8,cC18:
PLOT C19,CB8:DRANTO Ci9,C10

700 COLOR 66:PLOT C@,C1i:DRAMTO C19,C1

:PLOT C1,CZ:DRAWTO C1i8,C16:PLOT Ci,cC4

-onauTo Cid,C18:PLOT C1.,CH

718 DROWTD C10,C168:PLOT C18,C1:DRANTO

C6,CL:PLOT C18,C3:DRAWTO C8,C3:PLOT Ci

8,C5:DRAWTO C18,C5:PLOT C18.C7

728 DRAWTO €12,C7:COLOR PRI:PLOT Ci,C1
:DRAWTO C18,C9:PLOT C1,C3:DRAMTO Ci4,C
9:PLOT C1,C5:DRAWTO C18,C9

738 PLOT C18,CO:DRAWTO C6,C8:PLOT Ci8,

CZ:DRAWTO C8,CZ:PLOT C18,C4:DRANTO C18
L,C4:PLOT C18,C6:DRAWTO C1Z,C6

748 RETURN

758 TIM=1800:MAX=135:P05=aLT

768 COLOR 99:PLOT C9,C8:DRAWTO C©9,C18
778 COLOR 66:PLOT C@,C1i:DRAMTO Ci9,cC1
1:PLOT C8,C1:DRAWTO C@,C5:PLOT C1@,Ci:

DRAWTO C19,C5

788 COLOR PRI:PLOT C8,C18:DRAWTO C8,C1

8:PLOT C1@ C10:DRAMTO C19,C10:PLOT c8,

CO:DRAMTO (8,

798 PLOT cie@, ca DRAWTO C19,C4:W=CZ:FOR
T=C8 TO C8 STEP -C1:W-W#B.5:PLOT T,M:

DRAWTO T,C18:NEXKT T

888 W=CZ:FOR T=C18 TO C19:W=MW#8.5:PLOT
T,H:DRAMTO T,C18:NEXT T

818 RETURN

8708 TIM=450:MAX=80

830 COLOR 99:PLOT CO,C1:DRAWTO C6,C18:
PLOT C19,C8:DRAWTO C19,Ci0

846 COLOR 66:PLOT C8,Ci{:DRAWTO C19,C1
1:PLOT C1,C2:DRAWTO C1i8,CS5:PLOT Ci,C4:

DRAWTO C18,C7

858 PLOT CZ,CZ:DRAMYO C18,C1:PLOT C3I,C

8:DRAWTO C15,C8:PLOT C1,C6:DRAWTO C6.C

11

860 COLOR PRI:PLOT C1,Ci8:DRANWTO Ci8,C
16:PLOT C1,C1:DRAWTO C18,C4:PLOT Ci1,C3
:DRAWTO C18,C6:PLOY Ci11,C0

878 DRAWTO C18,CO:PLOT C16,CL1:PLOT C3,
giéDRnHTO C15,C7:PLOY C1,CS5:DRAMTO CG6,
888 RETURN

838 POS=-ALT:5THM=S5THIC26

999 FOR T=C8 TO CI:S0UND T,C8,C8,C8:NE

T
319 COLOR 93:PLOT C8,C6:DRAMYO C8,CH:P
LOT C18,C6:DRAMTO ClB.CS:COLOR 66:PLOT
C8,C5:DPRAWTO C18,C5
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928 PLOY C8,C7:DRAMTO Ci8,C7:IF H>iZ@
THEN FOR H=X TO 128 STEP -C1:GOSUB 188
B:NEKT H:GOTO 948

930 FOR X=X TO 120:G05UB 1808:NEHT H
948 IF Y>64 THEN FOR Y=Y T0 64 STEP -C
1:605UB8 1880:NEXT Y:G0TD 258

558 FOR Y=Y TO 64:GO5UB 1880:NEXKT Y
968 FOR T=CO TO 2Z55:POKE 784,T:50UND C
8, T,C14, C1I4:NEXT T

978 FOR T=25%5 TO C8 STEP —-C1:50UND CH8,
T,C14 ,C14:NEXY T

988 FOR R=C1i 7O C26:50UND CO,Ci8,Ci3,C
14:50UND CB,CH, Cﬂ 09 FOR U=C1id4 TO C1 5
TEP -Ci: SOUND co -Y,C2Z,V:NEHKT VU

998 NEHT R:5CRE- 61 (POP :GOTO 130

ﬁggﬁ ﬁ:USR(HﬂUE Ca,PMB, POS X,¥,C8) :RET

1818 TIM=9580:MAK=92

1828 COLOR 66:PLOY CO,C1:DRAMWTO C18,C1
1:PLOT CB,CI:DRAWTO C8,C11:PLOT C8,C5:
DRAWTO C6,C11:PLOT CB,C7

1636 DRAWTO C4,C11:PLOT CO,CI:DPRANTO C
2,C11:PLOY COB,Ci1:DRAWTD C19,C11:PLOT

C18,C1:DRANTO C5,C5

1648 COLOR PRI:PLOT CB,C8:DRAWTO Ci6,C
18:PLOY CB,C2:DRANWTO C8,C18:PLOT CB,C4
:DRAWTO C6,C18:PLOT C8, 6

1858 DRAWTD C4,C18; PLOT CB,CB:DRAWTD C
2,C18:PLOT C8, C18:PLOT Ci4,C4:DRAWTO C
14,010:PLDT CIS,CO:DRQHTO 05,04

1068 PLOT Ci3,C6:DRAWTO C13,C18:PLOT C
12,C6:DRAWTO C12,C16:PLOT C15,C4:DRANT
0 015 cie

1878 PLOT C16,CI:DRAWTO C16,C18:PLOT C
17,C3:DRAWTO 017 Cia:pPLOT 018 C3I:DRAMWT
0 618,616

1688 COLOR 33:PLOY CO,CH:DRAMTO C8,C18
:PLOT C19,CO:DRAWTO C19,C10

1898 RETURN

1186 TIM-8808:MAX=187

1110 COLOR 99:PLOT CB,C1:DRAKNTD C8,C18
:PLOT C19,CO:DRAWTO C19,C18:COLOR 66:P
LOT CO,C11:DRAWTOD C19,C11

1128 PLOY C1,C2:DRAWTO C8,CI:PLOT C1,C
4:DRAWTO C7,CS:PLOT C1,C6:DRAMWTO C6,C7
tPLOT C1,CB:DRAMWYD C5,C9

11308 PLOT Ci8,C1:DRAWTD C16,C1:PLOT C1
8,C2:DRAWTO C18,CI:PLOT C1i8,C4:DRAMWTO
Cii,C5:PLOT C18,C6:DRAWTO C12,C7

11486 PLOT C18,CB:DRAMWTO C13,C9

1156 COLOR PRI:PLOT C1,C10:DRAWTO C18,
Ci8:PLOT C1,Ci:DRAWTO C8,C2:PLOT C1,C3
:DRAWTO C7,C4

1168 PLOT C1,C5:DRAWTO C6,C6:PLOT C1,C
7 DRAWTOD C5,C8:PLOT C18,CH:DRANTO C9,C

‘DRAWTO CI,C10:PLOT Cid C2

1170 DRAWTO C1i8,CZ:PLOT 618 CI:DRANTO
Cii,C4:PLOT C18,C5:DRANWTO 612 CH:PLOY
Clﬂ,C?:DRQHTO CIS,CB:PLDT 619,05

1188 DRAMWTD Ci68,Ci18:PLOT C8,C5:DRAWTO
C8,C18:PLOT C11,C6:DRAWTO Cii,Ci8:PLOT
C7,C6:DRAWTD C7,C18

1156 RETURN

1288 POS-ALT:TIM=7008:MAK=72

1218 COLOR 99:PLOT CO,CO:DRAWTO C8,C11
tPLOT C19,CO:DRAWTO C19,C9:PLOT C3,C5:
DRAWTO C3,C8

1228 COLOR 66:PLOT C8,C1ii:DRAWTO C19,C
11:PLOT C1,C2:DRAMWTO £18,C5

1238 PLOT ClB,Cl:DRnHTD C8,C1:PLOT C3,
C8:PLOT C4,C18:PLOT Ci15,C7

1248 PLOT C18,C9:DRAWTO C1,C9:PLOT Ci8
,C5:DRAWTO C16,C8:COLOR PRI:PLOT Ci,C1

8:DRAWTD C19,C10:PLOT C1,C1

1256 DRAMWYO Ci8,C4:PLOT C18,CO:DRAWNTO

C8,CO:PLOY C3I,C7:PLOT C4,C3:PLOT C15,C
6:PLOT C9,C4:DRAWTO C4,C2

1268 PLOT C8,C4:DRAWTO C3I,CI:PLOT C3,C
1:DRAWTO CI,C8:PLOT C14,C5:DRAWTO C11,

CB:PLOT C1,C2:DRAMWTD C1,C8

1278 RETURN

%ZEgBPOKE 784 ,CO:POKE 53256,C8:GRAPHIC
1238 SETCOLOR CZ,CG,CO:Q:CIB:TZES:POKE
792,C1:7 HCH;" MUNCH'IN CLIMB'IN ":?

ﬂCG'“ top ten®

1386 POKE 559,46:FOR W=C1 TO Ci®8:IF 5C

ORE}SCORE (W) THEN 1328

1318 NEXT W

%3%2H§0¥ T=C1 TO CiO:HSCORE(TI=SCORE(T
1330 FOR T=HW TO CI:SCORE(TH+C1)=-HSCORE(
TI:NEXT T:SCORE(WI=5CORE

1346 FOR T=Ci TO Ci8:POSITION CO,T#C1:
? HC6;SCORECTY :NEXT T:POSITION CS,HWHC1
:? BCH;"YOUR SCORE"™

1358 FOR T=255 T0 C8 STEP -C4:FOR U=C8
¥0 CI:S0UND VU, TH+V,C14,C14:NEXT UV:NEXT

ég?OUFOR U=C8 TO0 C3I:50UND V,C8,CH8,CH:N
1378 IF STRIG(CB)=C8 THEN 398

1336 GOTO 1378

1398 IF STRIGC(CBI-CH THEN RETURN

1488 FOR T=C8 TO CI:S50UND T,258-(T*(3I)
SC14,C7:NEKT T

1418 POSITION C5,C5:? HCG6;SCORE:FOR 1=
Ci TO GOB:NEXT T:POKE 53248,C8:PO5ITIO

N C5,C5
R;":POSITION C3,C6:

1428 ? uCe;"

? Hie;" "IRETU

1438 REM ¥ TNITIALIZATION

1448 GRAPHICS 18:POSITION 6,5:7 H6;"5T
AND BY*®

1458 RESTORE 1726:READ C8,C1,C2,C3,C4,
€5,€6,C7,C8,C3,C18, 011 C12,C13,C14,C15
,616.01?,818 019 c2

1468 DIM HFRS (38) : RESTDRE 1738:FOR_K=C
1 TO IB:READ Z:HFRS (XI=CHR5 (Z) iNEXT X
1478 POKE 186,PEEK({186)-CS5:GRAPHICS Ci
B:5TART=(PEEK(186) +C1)¥256:POKE 756,57
ART/256 :POKE 752,C1

1488 Z=USRCADR (XFR53) :RESTORE 1528
14938 REQD H:IF H=-C1 THEN RESTORE 1520
tPOKE 559,34 :RETURN

1588 FOR Y=C8 TO C7:READ Z:POKE K+Y+5T
ART ., Z:NEHT Y

1518 GOTO 1498

é520 DATA 264,08,12,18,57,124,124,124,5

1538 pDATA 272,255,24,36,66,255,0,8,8
1548 DATH 288,28,38,58,2,62,28,34,238
éSSB DATA 296,8,12,18,57,124,124,124,5

lggﬂ DaATA 364,14,17,608,126,126,126,126
%579 pATA 312,126,66,36,66,66,66,66,12
égﬂﬂ DATA 328,16,16,56,56,124,124,124,

1538 pATA 328,08,8,90,606,98,126,36,24

%gagnonrn 336,129,189,126,219,255,189,
1618 DATA I44,32,58,24,12,22,19,56,124
iggﬂ DATH 352,129,99,60,126,126,68,98,
1638 DATA 288,66,255,66,66,66,255,66,6

6,-1

1648 DATA 216,104,1084,104,133,213Z,184,
24,1085,2,133,2086,104,133,205,104,133,2
84,184 ,133,283,104,184,133,288

1658 DATA 184,1084,133,209,104,104,24,1
81,289,133,287,166,213,2408,16,165,285,
24,185,128,133,2085,165,2086,185

i6606 DATA O6,133,206,202,268,248,1608,8,
162,8,196,209,144,19,196,207,176,15,13
2,212,138,168,177,283,164

1679 DATA 212,145,285,232,169,0,248,4,
169,08,145,2085,2008,192,128,208,224, 166,
213,165,288,157,0,2688,96

1688 DATA 56,1088,92,64,124,56,68,119
1698 pATA 28,38,58,2,62,28,34,238

1788 pATH 24,60,68,608,24,36,182,0

1718 pATA 28,28,38,38,58,58.,2,2,62,62,
28,28,34,34,238,238

1728 paTh 8,1,2,3,4,5,6,7,8,9,10,11,12
»13,14,15,16,17,18,1%,20

1738 pATA 184,169,8,133,203,133,205,16
9i§§4,133,285,165,106,24,105,1,133,264
1748 DATA 8,177,2085,145,203,208,208,24
gi§336284,238,296,165,296,291,228,208,
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CHECKSUM DATA
(See p. 30)

ia DOoTA 593,823,296,246,947,170,217,22
8,223,61,708,285,9374,959%,573,7235

i68 bATA 326,531,555,835,258,723,867,1
94,213,387,665,518,215,25,321,6633

318 bavTa 555,7937,787,887,464,398,847,5
66,168,46,239,508,996,16,92,789%9

468 DATA 5,2,768,129,318,782,468,395,9

RENT Jlk BUY

ATARI

@ -

EXCITEMENT

INDUS

400/800/810

47,124,943,1%5,613,588,139,6253
618 DATA 625,854,985,769,141,97,612,49
7,480,967,541,245,363,685,41, 7742

768 DATA 159,451,928,98,113,598,481,46
6,346,44,128,272,619,289,450,5442

918 DATA 522.832.732.576.675, 66,471, 61
8,318,685,719,738,97,702.,527.8

1068 DATA 881,821.46,788,547, 532 766, 6
36,892,191,188,748,32,791,700,8473
1218 DATA 244,155,187,124,828,26,792,5
88,681,525,536,418,354,9378,175,6515
1368 DATA 717,465,738,308,562,409,564,
677,866,636,5%6,443,726,648,724,90083
1510 pafa 734,2%5,971,219,235,3%1,362,
475,953,856, 982,358,613, 875,962, 9133
1668 paTa 231,410,983,711,636,14,415,1
47,639,4186

DISK DRIVES Heavy Duty Dust
$349/$60 Mo. Covers - $3.49
NEW & EXCITING SPECIALS
Sell Rent
EPYX
Armor Assault (D) $14 $5
Ultimal(D). e & o0 W55 8 $49 | Cryptof Undead (D) $ 9 $5
: King Arthurs Heir (D) $ 9 $5
ASvIl D (DI SRR o SRR $29 | Nightmare (D) $12  $5
Temple of Apshai (D) $16 $5
Pogolfioei(D)tess . .5 $29 DATASOFT
Danger Ranger (D) . .. ... $29 | Graphic Master (D) $15 85
Micro Painter (D) $15 $5
DiUnzhinl{C/D)) S oo $27 | Shooting Arcade (C/D) $12 $5
! Canyon Climber (C/D) $12 5
LREDRUCTIEN) S o s s b $27 | SYNAPSE :
W s : Shamus (C/D) $12 $5
yldel(CID) i S e A $27 Protector 11 (C/D) $11  $5
Heracles (C/D). . ... .... $33 | Nautilus (C/D) $11  $5
Dodge Racer (C/D) $9 $5
Beneath Apple Manor (C/D). $30 100’s more as low as $3.49

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

WEDGWOOD RENTAL
5316 Woodway Drive

Fort Worth, Texas 76133
CIRCLE #142 ON READER SERVICE CARD.

Double Byte

Why pay more for double-sided disks when you
can use both sides of a single-sided disk. How?
With OVERBYTE!

OVERBYTE is a self-aligning, heavy duty metal hold
punch which doubles the capacity of a normal single-
sided disk.

OVERBYTE punches a write-protect notch on the left
side of a single-sided disk allowing the reverse side
to be used.

OVERBYTE can be used with Apple, Rana, Franklin,
Atari, Commodore, and Victor 9000 disk drives
(and other compatible drives).

Disks are expensive.
Double your memory
at half the cost!

OVERBYTE
ONLY $19.95

Send To:

8621 Laurel Canyon Blvd.
Sun Valley, CA 91352
(213) 504-0309

Please rush me OVERBYTE for $19.95

Please include $3.00 for shipping & handling (California
residents add 6%2% sales tax.)

NAME

ADDRESS

CITY

PHONE ()

O MASTERCARD O CHECK

O MONEY ORDER

CREDIT CARD NUMBER

EXPIRATION DATE

SIGNATURE (for charge cards)

CIRCLE #143 ON READER SERVICE CARD.




J\ATARI

BOOXL ...% b oo o CALE

1200XL .......
1050 DRIVE ....... $335
1025 PRINTER ... .. $399
1020 COLORPTR ... $219
1027 PRINTER ..... $279
1010 RECORDER . . ... $72
MICRO PERIF. MODEM/INFC
DRIVES
ASTRA1620 ....... $469
RANA 1000 ........ $295
PERCOM 88-S1 ... .. $298
PERCOM 40-S1 ... .. $418
PERCOM 40-S2 .. ... $718
PERCOM 44-S1 ... .. $510
PERCOM 44-S2 . . . .. $929

.o, o wCALL*

*Reflects $100 Atarl Rebate

ATARI SOFTWARE

ADVENTURE INT'L

Adv.1-12each(C) .... $18
Preppie(C/D) ........ $20
Preppiell (C/D) ...... 23
DISKOY/(D)Ri s s 33
Sea Dragon (C/D) .... $23
Bug Off! (C/ID) ....... 20
Tutti-Frutti (C/ID) ..... 17
Sagai1-3(ea.)(D) ..... 27
Lunar Lndr . (C) $11 (D) 15
Galactic Emplre (C) 14
Galactic Trader (C) . 14
Stratos (C/D) ........ 23
Rear Guard (C)$14 (D) $17
APX

Eastern Front (C/D) .. $23
747 Land Sim. (C/D) .. $17
Fig-Forth(C) ........

$30
Family Cash Flow (D) . $17
Downhill (C/D)
Avalanche (C/D) .....
Outlaw/Howitzer (C/D) $17
Salmon Run (C/D) . $17
Data Management(D) $17
Galahad/Holy Grail (D) $21
Adv. Music System (D) $21
ATARI INC.
Microsoft Basic Il (R)
Mickey in Great
Outdoors (C/D) ....
Paint (D!

. $62
$36
30

D:g Dug (R)
Atari Writer (R)
Time Wise (D)

Visicalc (D) ........
Juggles House (C/D) . $22
Juggles Rnbw (C/D) .. $22

Pilot (Home) (R)
Galaxian (R)
Defender(R)

Mlcrosoﬂ Basic (D) .. $62
Macro Ass. & Edit (D) . $62
Assembler Editor (R) . $42
Basic Cartridge (R) . .. $45
PacMan(R) ......... 30
Centipede(R) ....... $30
Caverns of Mars (D) .. $28
Star Raiders(R) ...... $30
Conv. Lang. Ea.(C) ... $42
Music Composer (R) .. $31
Super Breakout (R) . .. $26
My First Alphabet (D) . $26

Prog.2 & E (ea.)(C) .... $21

Word Processor (D) . $102
Pilot (Educ.)(R) ...... $92
Touch Typing (C) . $19
Home File Mngr (D) ... $36
Bookkeeper(D) ..... $102
Family Finance (D) ... $35
Brog:id(C) a5y $18
Scrami(C)i. Lt $18
Asteroids(R) ........ $27
Space Invaders (R) ... $27

Missile Command (H) $27

Telelink(R) ......... 21
Supermanlli(R) ..... $34
Basketball(R) ....... $24
Donkey Kong(R) ..... $34
AVALON HILL
NG (D) s e 17
B-1 Nuc. Bomber (C) .. $12
Legionnaire(C) ...... $23
Empire of Overmind .....
......... (D) $23 (C) $20
Tanktics ... (D) $20(C) $17
Comptr Stock & Bonds ...
......... D) $17 (C) $14
Dnieper River Line (D) $2
Voyager(D) ......... 17
Controller(D) ....... $20
GFS Sorceress .........
......... D) $23 (C) $20
Telegard .. (D)$19(C)$16
Vorrak(D) .......... $18
Lordof Karma(C) .... $14

MICROBITS INFC . $78
80 COLUMNBD . ... $249
TECHNICAL NOTES. . .. $25
REALTIMECLK ..... $38
AXIOM PRINTER INFC  $80
.................. $129
MEMORIES
48K RAM (INTEC) .... $95
64K RAM (INTEC) ... $119
48K RAM (MOSAIC) . . $109
64K RAM (MOSAIC) .. $145
128K RAM DISK . ... $299
32K RAM (MOSAIC) . . . $68
AVALON HILL(Cont'd)
Moon Patrol (C) ...... $17
Planet Miners (C) . $12
Conflict 2500(C) . .... $12
Space StationZulu ......
......... (D)$17 (C) $14
Flying Ace . (D)$21(C) $18
Sy (D) $18(C) $15
Galaxy . (D) $17 C)$14
Guns of Fort Def. (C)
NukeWar(C) ........
Andromeda Conquest ...
......... D)%16(C)$13
Close Asslt (D) $23 (C) $20
BRODERBUND
Sky Blazer(D) ....... $22
Bank St Writer (D) ... $46
AEA(D) st i e $23
Arcade Machine (D) .
Choplifter . (D) $23 (R) $29
Labyrinth (CID ...... $20
Serpentine . (D) $23 (R) $27

Steller Shuttle(CID) . $17

Apple Panic (C/D) .... $20
Genetic Drift (C/D) ... $20
David’s Midnight (D) .. $23
SeaFox(D) ......... 20
Track Attack (D) ..... 20
Operatn Whrlwnd (D) . $23

Match Boxes (C/D) . .-
CDY CONSULTING

Pogoman (C/D) ...... $27
Mad-Netter (C/D) ... .. $23
1t-Is-Balloon (C/D) .... $23
CBS

Mountain King (R) ... $27
Boulders & Bombs (R) $27
Krazy (each)(R) ...... 27
CONTINENTAL SOFT.
Home Accountant (D) $48
Tax Advantage (D) ... $39
DATA MOST

PigPeni(D)i: v s .
Mating Zone (D)
Roundabout (D)

Bilestoad (D) ...
Night Raiders (D)

Monster Smash (D) $20
DATASOFT

TextWizard(D) ...... $65
Graphic Master (D) ... $27
Micro Painter(D) ..... $23
Lisp Interpreter (D) ... $79
Graphics Gen.(D) .... $17
Basic Compiler (D) ... $65
Zaxxon(C/D) ........ $27
Teletalk(D) ......... $34
Pac. Coast Hwy (C/D) . $20
Clowns/Balloons (C/D) $20
Spell Wizard (D) ..... 53
Canyon Cllmberé)ClD) $20
Sands of Egypt (D) ... $27
O'Riley’s Mine (C/D) .. $23

Rosen’s Brigade (C/D) 3

Moon Shuttie(D) .. ... 27
DON’T ASK

Sami(D) sl e $39
P.M. Animator (D) .... $23
Teletari(D) .......... $
PokerSam(D) ....... $17
Word Race . (D) $17 (C) $14
EDU-WARE

PrisonerlI(D) ....... $27
SpellingBee (D) ..... $27
Rendevous (D) ....... $27
Compu/Read ...........

......... (D) $21 (C) $15
Compu/Math-FR ........

......... (D) $27 (C) $21
Compu/Math-Dec
(D) $27 (C) $21
EDUCATIONAL SOFT.
Tricky Tutorial

1,2,30r4(C/D) ..... $15
Tricky Tutorial
560r7(C/D) ...... $22

$14 [\

&= Printers/Etc.

GEMINI 10X .. $279 PROWRITER . $345
GORILLA .... $199 SMITHTPI ... $488
CITOH SILVER REEDP .... $669
Prowriter .......... $345 QUME 11/40 + . $1299
Prowriterll ........ $629 OKI-DATA
Starwriter ........ $1149 Microline 82A ... ..
Printmaster ....... $1448  Microline83A ......
NEC Microline 84P .. .... =
8023A-C .......... $409 Microline92 ....... (]
gggg ............. ;}g;g Microline93 .......
............. DIABLO
B850 s s $1779 GOORSE 2 N S A PN $939
TTAOITT30. il 1998 capR s $1719
AMDEK ° NEC
GOlORIN s T i $289 GRN (JB1260) ...... $115
NVB00%. = i = $139 GRN (JB1201) ...... $155
VI00ARE e . SEH $149 Color Composite ... $298
ColonllFss it $449 RGBGolor .\ .l Ts $598
HAYES NOVATION
Smartmodem ...... $209° - JGat™ Con 99
Smartmodem 1200 .. $498 Apple Catill 5e v % $259
Micromodem | ..... $259 = i D-Catr c St v $149

ANCHOR AUTOMATION
Mark | or Il Modem ... $78

SPECIALS

Gemini5XRrinter . iin. e i et $399
Axiom AT-100 Printer (with interface ..... $229
Astra Double Density Dual Drive ......... $469
Rana |000Drive .. . st et st et e i $319
Bit-380 ColumnBoard ................. $245
Mannesmann Talley 160L Printer ........ $589
Atari 400 Keyboard (InHome) ............ $35
Programmer Kit .. $48 Entertainer Kit ... $64
Wico Joystick . $23 Wico Trackball ... $49

COSMIC
COMPUTERS

UNLIMITED
727 BREA CANYON RD., SUITE 16
WALNUT, CA 91789
ORDER LINES OPEN MON-SAT 8 am - 8 pm

(800) 626-7642

PLEASE FOR ORDERS ONLY
SORRY, NO COD’S

(714) 594-5204

FOR TECHNICAL INFO, ORDER INQUIRIES,

OR FOR CALIFORNIA ORDERS

Add $2.50 shipping per software order in continental U.S. Add $5.00
shipping per software order for AK, HI, FPO-APO. Add $10.00 or 15%
(whichever is greater) per software order for non-U.S. Call for cost of
hardware shipping. Calif. residents add 6% % sales tax. Cashiers
checks or money orders filled within 24 hours for items in stock.
Personal checks require 4 weeks to clear. MasterCard and Visa OK for
software only within continental U.S., add 3% surcharge. Include card
no., expiration date and signature. Due to our low prices, all sales are
final. All defective returns must have a return authorization number.
Please call to obtain one before returning goods for replacement or
repair. Prices & availability subject to change.

CIRCLE #144 ON READER SERVICE CARD.
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DISK DRIVE SYSTEM
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MORE FOR YOUR MONEY =~
DOUBLE OR SINGLE DENSITY

TWO DRIVES
SPECIAL

EPYX-AUTO. SIMULATION

Rescue at nge| (CID) . $20

Datestones/Ryn (C/D) $14
Upr Rchs Apshai (C/D) $14
Ricochet (C/D) . ...... $14
Keys/Acheron (C/D) .. $14
Curseof Ra(C/D) ....$14
Danger/Drindisti (CID) $14
Jumpman (C/D) ...... $27
Escp Vulcans Isle (D) . $20
Crypt of Undead (D) .. $20
Nightmare(D) ....... $20
Armor Assault(D) .... $27
Monster Maze (R) .... $27
Alien Garden(R) ..... $27
Plattermarna(R) ..... $27
Morloc’s Tower (C) ... $14

King Arthur's Heir ... ....
......... (D) $20 (C) $14
Hellfire Warrlor C/D) . $27

Invasion Orion (C/D) . . $17
Temple of Aps. (C/D) . $27
Star Warrior (C/D) . ... $27
Dragon’s Eye(D) ..... $20
Crush Crumble (C/D) . $20
GEBELLI
Firebird (R) .. $27
Embargo(R) ... $30
Candy Factory (D) . $20
Match Racers (CID) .. $20
Dr. Goodcode (D) . ... $20
HAYDEN
GOl s e (D) $23 (C) $20
Sargon |l .. (D)$23 (C) $20
Bulldog Pinball ©) .
HES
Coco(C/D) .......... 34
Cocoll(C/D) ........ $27
INFOCOM
Suspended (D) ...... 34
Zork |, llorllI(D) ..... $27
Starcross(D) ........ $27
Deadline(D) ........ $34
Witness(D) ......... $34
INHOME
Baseball .. (R)$23(D)$23
Cryptsof Terror .........
......... (D) $23 (C) $20
INNOVATIVE DESIGN
Pool 1.5 (D) $23
Juggler(D) ... $20
Speedway Blast .........
......... (D) $20 (R) $27
Pool400(R) .........
JV SOFTWARE
Jrny to Pints (C/D) . ... $20
Action Quest (C/D) ... $20
Ghost Encount. (C/D) . $20
LJK
Letter Perfect (D) . $104
Data Perfect(D) ..... $74
Letter Perfect (R) ... $137
Edit6502(R) ....... $137

MONARCH DATA SYS.
ABC Compiler(D) .... $
ODESTA

Ghess (D)o s $45
heckers (DY e $34
IND) 20 Se i 34
OPTIMIZED SYSTEMS
GBS/ (DR o L $58
Bug-65 (D) . $23
Max-65 (D) . . $58
Basic A+ (D) . $58
Action (D) . . $65
Speed Read Pius (D) .. $40
PHOENIX

Birth of Phoenix (D) .. $16

Adv.InTime([D) ...... $20

QUALITY

Fastgammon (C) ..... $14

Name ThatSong ........
......... D) $13(C) $11

Starbase Hyperion ......
......... (D) $17 (C) $14

Ali Baba/40 Thvs (D) .. $20

Jeeper Creepers (D) .. $20

ROKLAN
Gorf ...... D) $27 (R) $30
Wizard/Wor . (D)$27 (R)$30

Dix Invaders (D)$23 (R)$27
Anti Sub Ptrl (D)$20 (C)$14
Telecom (D) $49

Space Journey (R) . $30
SENTIENT

Gold Rush(D) ....... $23
Cyborg(D) .......... $23
SIERRA ON-LINE

Mission Asteroids (D) $17
Ulys.& Gldn Fleece (D) $27

Crossfire .. (D)$20 (R) $23
$23

Mouseattack (D)
Jawbreaker (D) $20 (R) $23
Threshold(D) .......
Softporn(D) ......... $20
Ultimall(D) ......... $39

cee.. .. $469

SIERRA ON-LINE

Marauder(D) ........ $23
Lunar Leeper(D) ..... $20
Wiz & Princess (D) ... $22
Frogger(C/D) ....... $23
SIRIUS
Alpha Shield (R) $27
Wavy Navy (D) $23
Bandits (D) .. $23
Space Eggs (D) . $20
Sneakers (D) . $20
Way Out (D) .. $27
Type Attack (D) $27
Repton (D) ... $27
Critical Mass ( $27
Fast Eddy (R) . . $23
WormWar(R) ....... $23
SPINNAKER
Snooper Troop 1,2 (D) . $30
Kindercomp(D) ...... $20
Rhymes & Riddles (D) $20
Hey Diddle Diddle (D) . $20
Srch Amzng Thngs (D) $27
Story Machine (D) .... $23
Face Maker(D) ...... $23
STRATEGIC SIM.
Cosmic Balance (D) .. $27
Cosmic Balance Il (D) $27
Tigers In Snow (C/D) .. $27
Battle of Shiloh (C/D) . $27
Battle of Norm. (C/ID) . $27
Cytron Masters (D) ... $27
Knights/Desert (C/D) . $27
Combat Leader (C/D) . $27
SUBLOGIC
Pinball (C/D) ........ $20
SWIFTY
J. White Music Lessons
............. C/D) $20
Space Shuttle (D) .... $20
SYNAPSE SOFTWARE
FileMngr800+ ..... 5
Protector Il (D) $23 (R) $29
Shamus ... (D) $23(R) $29

Fort Apocalypse (C/ID) $23
Shamus Il (C/D)

Necromancer (C/D) . 323
Pharoh’s Curse (CID) . $23
Slime(C/ID) ......... $2
Page6(D) ......
Reptilian (C/D) $!
Picnic Paranoia (C/D) . $23
Claim Jumper (C/D) .. $23
Drelbs(C/D) ......... $23
Shadow World (C/D) .. $23
Survivor (C/D) $2.
T.N.T.(CD) ....
N.Y.C.(C/D) ....

Slamball (C/D) ...
Blue Max (C/D)
Nautilus (C/D)

Chicken (R/D) $
Quasimodo (C/D) .... $23
River Quest (C/D) .... $23
SYNERGISTIC

Programr Wkshp (D) .. $23
Graph Workshop (D) .. $27
Disk Workshop (D) ... $23
Worlock’s Revenge (D) $23
THORN EMI

Soccern(R) ot s $34
JumboJet(R) ....... 34
Submarine Comm. (R) $34
Kick Back(R) . ....... 34
PoOl(C) i s e s 22
Humptg Dumpty (C) .. $22
Hckry Dckry Dck (C) .. $22
DaRS () St T m 22
USA

AtariWorld(D) ...... 39
3-D Spr?rphcs (CID) . $27
Survival Adv. (C/D) ... $17
VERSA

Mind Bggirs | (D)$14 (0)812
Globe Master (D)
MISCELLANEOUS

Financial Wizard (D) . . $41
Castle Wolfenstein (D) $20
Master Type (D) .
AstroChat ‘D) .
Miner 2049e. 1)
Cypher Bowel (C)

Bug Attack (C/D) 20
Raster Blaster (D) 20
Air Strike (GID) 27
Prism (D) . 18

Megalegs (C) 23
Cap’n Cosmo (D) 19
Spy’s Demise (D) 14
Galac. Chase (D)$20 (C)$18
Kid Grid (C/D) 2
Battle Trek (D)
Snap’Esr(D)
MP Property

Mana?ement (D) .. $149

Millionaire (D) ....... $39
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THE RETURN OF HERACLES
by Stuart Smith

QUALITY SOFTWARE

6660 Reseda Blvd., Suite 105
Reseda, CA 91335

48K Disk $32.95

by Michael Des Chenes

I have never been interested in adventures. If you
were to ask me what my favorite adventure is, I
would have to say Ali Baba from Quality Software. I
heard rumors that Stuart Smith, author of Ali Baba,
was working on a similar adventure with more fea-
tures. I didn’t hear anything from Quality Software
for over a year, so I figured that I would never see
their next adventure. Without warning, a package
arrived at the ANALOG offices from Quality Soft-
ware, The Return of Heracles. Finally, an adven-
ture that even I could get excited about!

The Return of Heracles.

Heracles is a one to four player graphics adven-
ture using only the joysticks for control. The game is
an exploration of Greek mythology. Each human
player takes on the role of up to four of the over
twenty available heroes, heroines, or creatures. You
move about in the world of mythic Greece, earning
fame and fortune, sharpening your abilities, fighting
strange beasts, and trying to complete the twelve
tasks given to you by Zeus, powerful Father of the
Heavens.

Many of the players may work together, taking
turns. If your player is killed you may add any of the
other available players at any point in the game.
There is a total of 247 characters in the game. Each
character has its own personality, shown in a character
table in the instruction book. Strength, vigor, dexter-
ity, speed, target size, armor, melee and hand-to-hand
combat ratings are different for each character. For

example, an Adder has the strength of 7 and the
speed of 2, but a Boar has the same strength but a
higher speed of 10. Choose your characters wisely
and you’ll live longer.

Your character can become stronger and more
agile during the game by collecting money, finding a
trading outpost and purchasing weapons, poisons
and training. But don’t get to greedy! The more
money you carry around with you, the slower your
player moves because of the added weight.

With such a larger number of characters to choose
from, you’ll never get bored playing the game over
and over. I find the game to be more enjoyable than
most adventures because of the ability to play with or
against another human player. Zeus tells you how
well you’re doing each time you complete one of his
tasks. Each task is worth a certain number of points.
Finishing all twelve tasks gives you an additional
bonus and completes the game.

Even if adventures bore you, I think you’ll find
The Return Of Heracles an entertaining game. If
you’re already hooked on adventures, I think you’ll
like this new twist in adventure gaming. The graphics,
sound, playability and the amount of research into
Greek mythology that went into this game are top
notch. [J
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Lyco Coputer Marketing & Consultants
TOORDER  TOLL FREE 800-233-8760

"SAVE -~ PRINTERS

OKIDATA
GORILLA GX100 .....$179.00

...$SAVES
...CALL for PROWRITER 8510 ...$339.00
PROWRITER 11

PRINTER PRINTER PAPER
INTERFACING AVAILABLE

Available for IBM PC, Apple, Atari, Vic 20 & Vic 64

on these
in-stock

EPSON
LETTER QUALITY

SMITH CORONATP2...§449.00
DIABLO 630 ..$1719.00

..LOWEST

....PRICES

on these

In-Stock

PACEMARK 2350... PRINTERS

...PRINTERS
$SCALLSS

MANNESMANN
TALLY

ALPAHCOM 42

ALPHACOM 81 ... STAR MICRONTICS
GEMINI 10X
GEMINI 15X...

DELTA 10

ATARI 850
REPLACEMENTS
IN-STOCK

MODEMS BRODERBUND
Bank Street Writer D
ANCHOR MARK | ..$79.00
ANCHOR MARK 11..$79.00
HAYES SMART ...$239.00
HAYES MICRO Il $309.00
Micro Bit

Sakata Color
Amdek Color |
Amdek 300 Green .
Amdek 300 Amber ...
Gorilla Green

JUMPMAN JR R
PIT STOP R
GATEWAY TO

ATARI

(locmpulcrs for people

Apple Panic D
Choplifter ROM
David’'s Midnight
Stellar Shuttle C/D...
Ft. Apocalypse

. $149.00

Battle of Shilo C/D $28.75 SYNAPSE

Tigers in the Snow C/D....$28.75 BLUE MAX C/D $24.75

APPLE CAT Il.... $279.00
212 APPLE CAT . §589.00

Battle for Normandy C/D ..$26.75
Knights of the Desert C/D .$26.75
Cosmic Balance C/D $28.75

ON-LINE

Frogger
Wizard & Prin

Miner 2049 saa

SPINNAKER
Story Machine R
Face Maker R ...
Kinderomp R. .

Delta Drawing R

BLANK DISKETTES
ELEPHANT

Single Side SD (10)

Single Side DD (10)

Double Side DD (10)
MAXELL

MD I (10)

MD 11 (10)

CERTRON CASSETTES

CC-10 12 for
CC-20 12 for

INNOVATIVE CONCEPTS

Disk Storage (holds 10)....84.95
Disk Storage (holds 15)....89.95
Disk Storage (holds 50)....828.95

CALL TOLL FREE

800-233-8760

Customer Service 1-717-327-1825 Jersey Shore. PA 1774C

TO ORDER

Delux Invader

BIG 5

.+, $32.75
APX 3R Math $19.95
Typo Attack
Family Budget
F. Cash Flow

... $19.95

EASTERN HOUSE
Monkey Wrench 2

PRINTER CABLE
Software for ATD-2 ....$22.95

DISK DRIVE

COMPUTER CARE

BIB
5% DISK DRIVE

VISA

or send order to
Lyco Computer
P.O. Box 5088

Ft. APOCALYPSEC/D...$24.75
PHAROAH'S CURSEC/D...$24.75

DUST COVERS

PROWRITER .
GEMINI 10X....
PERCOM DISK

ALIEN GROUP
Voice Box 2. $99.75

DON'T PACMAN
m

DIG DUG
DEFENDER...
CENTIPEDE ..

HARD DISK
DRIVES for

APPLE

SMEG $1349.00
10OMEG ...$1599.00
15MEG ...$1999.00
20MEG ...$2359.00

CAdd S 300 00 tar TRS BO DL vees

TEXAS
INSTRUMENT

Disk Drive...$245.00

DONKEY KONG 29 75

+ $29.75
- $29.75

IBM-PC

600XL ...$CALL
800XL........for
1400XL... Lowest
1450 .....Prices

1020 PRINTER
1025 PRINTER...

1027 PRINTER

1050 DISK DRIVE ....$SAVES
1010 RECORDER......$74.75
DEADLINE ..$34.75
ENCHANTER '-$34.75
INFIDEL -$34.75
PLANETFALL -$34.75
STAR CROSS .- $34.75
SUSPENDED --$34.75
WITNESS ..834.75
ZORK | ...$34.75

$29.75

PERCOM |

FOR ATARI
COMPUTERS

AT88S1 ....$329.00
AT88S2 ....$535.00
AT**S1PD...$439.00
RFD40S1...$399.00
RFD40S2...$675.00
RFD44S1...$449.00
AT88 doubler

POLICY

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

Card or Visa. DEALER INQUIRIES INVITED.
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Introduction

Action!
Part 2.

by Clinton Parker

Part I of this series presented a brief introduction
of Action! data types and control structures using a
small example program. In this part, I will expand on
that example to demonstrate the use of ARRAYs in
the Action! language, and increase the speed at which
it runs.

This increase in speed is accomplished by provid-
ing a specialized PLOT routine instead of using the
one provided in the cartridge library. The PLOT
routine in the cartridge (the same one used by the
OS) was written to be very flexible so that it could
handle all the different graphics modes and check for
illegal values. The problem with this generality is that
it doesn’t plot points on the screen all that fast. Since
all the points plotted in KAL are in graphics mode
24, it seems reasonable to write a PLOT routine just
for that mode.

All right, we now see that having our own PLOT
routine would be useful, but how do we go about
writing one? First, we’ll start by looking at how the
Atari represents graphics mode 24 data by means of
a simple example. Imagine a small piece of graph
paper 24 by 12. Label the top left square 0,0 and the
bottom right square 23,11. Draw a line from top to
bottom between squares 7 & 8 and 15 & 16, and
then number these divisions starting with 0,1,2 for
the first line; 3,4,5 for the next line (1) and ending
with 33,34,35 for the last line (11). What you should
have is Figure 1. Except for the screen being much
larger, this is exactly how the Atari generates a gra-
phic 24 display. Each 8 square division on the graph
paper represents an 8-bit byte of memory.
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ie 3e 32 10
11 33 35 11

8 123456789111 2,2.2-2

8123

1111111
8123456789
1

If we plot point 10,10 on our sheet of graph paper,
we note that itis in division 31 and is the 2nd square
of that division (first square of a division is 0). The
computer does a similar calculaton when we tell it to
plot point 10,10. It first determines which byte of the
screen memory we want and then it determines
which bit in that byte is to be set.

Now this isn’t as hard as it looks, because there are
several tricks that can be used to make these calcula-
tions simple. We can calculate the offset of the first
division (byte) of each line by multiplying the
number of divisions (3 for our example, 40 for a
graphics 24 display) by the line number. We can then
calculate which division (byte) we want on that line
by dividing the column by 8 (8 spaces per section, 8
bits per byte). Finally, we can compute which square
(bit) is to be changed by the remainder of this
division. Thus, for 10,10 example we have:
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line offset = 30°(10*3)
division offset = 1 (10/8)
square offset = 2 (10 MOD 8)

We now have enough information to design our
PLOT routine. Remember that we are writing our
own routine to increase the speed of plotting points.
Multiplication and division are slow operations, so if
we avoid doing these operations when we are plot-
ting, it will greatly increase the speed of our plot
routine. As turns out, we can avoid doing these
operations by precomputing the line offsets and byte
offsets at the beginning of the program and then use
those offsets in our plot routine. We do this by
storing the precomputed offsets in ARRAYs. In the
plot routine, we’ll use Y as an index into the line
offset ARRAY (line) and X as an index into the byte
offset ARRAY (div8).

Walking through.
The PROCedure Init() is responsible for gener-
ating the precomputed line and byte offsets. It starts by
setting up the display with:

Graphics(24)
Setcolorii,n,14) : SetColori2,8,8)

The next block of code computes the line offsets
(192 of them for graphics mode 24). The variable
scrstart is defined to be location 88. This location
contains the starting address of the screen. The vari-
able lineloc is used for computing the address of
each line. Initially it is set to the value of scrstart
(address of first line), and is incremented by 40 each
time through the loop (remember, there are 40 byte
per line in graphics mode 24) to compute the address
of the next line. The ARRAY line is used to store
each value of lineloc. The next loop computes the
byte offsets for all possible values of X (O to 319),
and saves them in the ARRAY div8.

PROC Plot() is passed two arguments, X and Y,
which define the point to be plotted. The byte that is
to be modified on the screen is computed by adding
the line address of Y to the byte offset of X as
follows:

pos = line(¥) + div8(N)

The BYTE POINTER pos now contains the
address of the byte we want to modify. Next, we
determine if we are plotting a point or erasing one by:

IF color @ THEN

If color is non-zero, we want to plot a point. This is
done by setting the correct bit of the byte pointed to
by pos. This is what

posA == ¥% mii{X&?)

does. This may look very complicated, but it isn’t.
X &7 computes which bit is to be modified (same as

XMOD 8, but much faster). This is used as the index
for the ARRAY m1. ARRAY ml1 is declared to
contain a set of 8 masks. Each mask represents the
bit to be modified for that index. Thus, when
mi(X& 7)is or’ed into the byte pointed to by pos, it
sets only the bit to be plotted without affecting the
other bits of that byte.
In a similar manner, if color is zero

posA == & mZ(H&7?)

erases point X,Y on the screen. ARRAY m2 is
declared to contain 8 masks which, when and’ed
with the byte pointed to by pos, erase a single bit
without effecting the other bits of that byte.

Using this Plot routine instead of the built-in
routine increases the execution speed of Kal by
abouta factor of 3. Since none of the X values used in

Kal exceeds 255, you can change the declaration of
Plot to be:

PROC Plot (BYTE x, ¥)

This will make this version of Kal run about 4 times
faster than using the built in Plot routine, but it will
no longer work for all legal values of X.

If you haven’t followed all of this, don’t worry. I
didn’t go into any details about bit-wise operations
(& and %) to keep the description brief. You can still
enjoy the results (assuming you have an Action!
cartridge). You can even use these two PROCs (Init
and Plot) in other programs that you write yourself.

O

Listing 1.

KaL . acT

; Copyright 1984 BY Clinton Parker
; All Rights Reserved

; last modified February 18, 1984

;ESE REC=ICARD cnt,ax,bx,cx,ay,by,cyl
e
CARD 69Pi0d, npts, persistence

CARD ARRAY line(192)

BYTE ARRAY divB8(3I20)

BYTE ARRAY mi(B)=[128 64 I2 16

BYTE ARRAY wm2{8)=[57F 5BF 5DF SEF $F7 5F
B 5FD 5FE1}

PROC Plot{(CARD x, BYTE y})
BYTE POINTER pos

get address of byte to modify
pos = linedyd + div8Ix)

modi fy only one blt of that byte
IF coloritd THEN plot

posA ==¥ miix 3
ELSE ; erase

posA ==& m2i{x & 72

FI
RETURN
PROC InitO)

CARD i, scrstart=88
BYTE POINTER lineloc

.n

(T

s



Put a Monkey Wrench
intfo your ATARI 800

Cut your programming time from hours to seconds, and
have 18 direct mode commands. All at your fingertips
and all made easy by the MONKEY WRENCH II.

The MONKEY WRENCH Il plugs easily into the right slot of
your ATARI and works with the ATARI BASIC cartridge.

Order your MONKEY WRENCH Il today and enjoy the
conveniences of these 18 modes:

@ Line numbering ® Copy lines

® Renumbering basic line @ Special line formats and
numbers page numbering

® Deletion of line numbers @ Disk directory display

@ Variable and current ® Margins change
value display ® Memory test

® Up and down scrolling of @ Cursor exchange
basic programs @ Upper case lock

@ Location of every string ® Decimal conversion
occurrence ® Machine language

@ String exchange monitor

@ Move lines ® Hex conversion

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

ASTENR) e e
e an 016 770

: -844 Esiencar

se Send for free catalog! I

CIRCLE #146 ON READER SERVICE CARD.

)l& A LIFETIME OF DISCOVERY
; BEGINS WITH ATARI COMPUTERS
ATARI 1-800-824-7506

DisK DRIVES RAM (MEMORY) BOARDS MC COMPUTER CREATIONS, Inc.
RAN AR OO0 e s It T, o e CALL AT AR O e o5 st s satiie e ate . §$ 29.00 P.O. Box 292467

TRAK AT1 (Single/Double Density) . ................ CALL Intec 64K Board (400) ...... VISA Dayton, Ohio 45429
TRAK.ATDI (Single Density/Parallel Interface) ....... CALL Intec 48K Board (400) ...... s X For Information Call:

TRAK ATD2 (Single/Double Density/Parallel Interface) ... CALL Intec 32K Board (400) . ... AR L AL BALE S S C.O.D. (513) 294-2002

ASTRA 1620 .... CALL Microbits 64K (600) ................. X (Add $2.50) (Or to order in Ohio)

All Orders Add $3 00 Shipping and Hand!ing. Ohio Residents Add 6% for Sales Tax.
ASK FOR OUR FREE CATALOG

PRINTERS
Gemini STX-80 (80 Column Thermal) . ........ovueriiiraiaiaieaeeeenns $169.00 GENERIC DISKS
Gemini: 10X Printer: (80, COIMNY. i/ 5 Sh sie s lisslolets aiv s hopiseym siotein wnus it s bge b Siave e 279.00

2 Generic 100% Defect-Free/Guaranteed MINI-FLOPPY DISKS
Gemini 15 Printer (136 Column] ..

Delta 10 Printer (80 Column) ety B e 45 5 Diskettes (1 Box Min.) - 10 per box Bulk Diskettes with Sleeves - Price per Disk
POWEIIYPE. - ... 5e o b e Sl i witeinis st piseie sie i gis St b e w el GOt sis s olpieioimt ats . SS/DD DD/DD SS/DD DD/DD
Radix 10 .... 2 1 or 2 Boxes 17.49/box 20.99/box 10-29 1.59 1.99
RaADGID o v ol o BIE S RSP SEdk e o=k . 3 - 9 Boxes 15.99/box 19.99/box 30-99 1.49 1.89
Epson RX-80 (80 Column) Dot Matrix . 10+ Boxes 14.99/box 18.99/box 100+ 1.45 1.79

Epson RX-80FT (80 Column) ................

Epson FX-80 (80 Column) Dot Matrix ATARI HOME COMPUTERS

Epson FX-100 (136 Column) Dot Matrix) . ..............oooeiiiiiiinaoaean . 749.00 ATARI 600XL™ Home Computer (T6K RAM ... ... ...\t eeeeieeeeaeens
Axiom AT-100 (80 Column) Inc. Int. Cable ........... e e 229.00 ATARI 800XL™ Home Computer (64K RAM) . .
Silver-Reed EXP 500 Daisy Wheel Printer (80 Column) .... 42900 ATARI 1200XL™ Home Computer (64K RAM) ...
Sitver-Reed EXP 550 Daisy Wheel Printer (136 Column) ..................... 679.00 ATARI 1400XL™ Home Computer (64K RAM) ...
ATARI 1450XLD™ Home Computer (64K RAM| ...............coiiiiiiiiiennann. CALL
PRINTER INTERFACE CABLES
APE FACE ATARI ADDITIONAL EQUIPMENT . ..... ... ... . ....oiiiiiiiiiiinaaennon. CALL
MPP-1150 .... =
Star I nVersal . e o e el oo ke b . 6900 MODEMS
MPPAIO00G . . S0 D e einnie + wisivsy ot i yenoas s
MONITORS Signalman Mark Il Modem ..............
GorlllaZiHiiRes 12 INON-GIANE STTELNL <iwuioviniio s ei sl S o is S e e et sow $ 85.00 Hayes Stack Smartmodem (300 BAUD) .. ..
Gorilla™ Hi Res 12 Non-Glare Amber SCreen . ................ooiieeeianon.. 99.00 Hayes Stack Smartmodem (1200 BAUD) .. .
BMG (Green SCre N . i wabs s kwlisiuntoisi sl it aims b s R ie i bt e ot A0 Novation JCAT ........
Sakata SC100 Color Screen .. Novation 103 Smart CAT .

N ONIOG Gab e e e D e e e N e q Novation Auto CAT ......

CIRCLE #147 ON READER SERVICE CARD.
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Graphics(24) x1 = 191 - x@
SetColoril,d,14):5etColori(z,8,08) yi = 191 - yo
Ploti{x@+64, yo):Plot(x6+64, yi)d
: get starting address of each line on Plot(yd+64, xB):Ploti{yB+64, xil
; graphics 24 screen Plot(x1+64, yB8):Plotixi+64, yil
Plotiyi+64, x8):Plotiyi+64, x1)
lineloc = scrstart FI
FOR 1 = 8 TO 191 DO RETURN
linedi) = lineloc
lineloc ==+ 48 PROC KalQ)
D CHAR CH=764
; pre-calculate small values divided Initd)
: by eight

change for different patterns:
FOR i = 8 TO 319 DO persistence = 2588
divd(i) - i /7 8 period = 18888 p.cnt = period

LT

oD P.ax= 5221 p.bx=64449 p.cx=3
RETURN P.ay=57669 p.by=64489 p.cy=3
PROC Gen{REC PDINTER r} : Copy plot record to erase record
BYTE x8, y8, xi, yi, ATRACT=77 MoveBlockie, p, REC)
; get new a ; handle persistence
r.ax = (r.ax + r.bx) ! r.bx color = 1
r.ay = tr.ay + r.byy ! r.by FOE ngtf = 1 70 persistence DO
en
r.cnt === 1 LINTIL gunzss oD

IF r.cnt=8 THEN ; get new b

r.bx = (r.bx + r.cxd ! r.cx draw patterns until key drepressed

r.by = {r.by + r.cyl ! r.cy WHILE CH=255 DO
r.cnt = period color = 1 Genip)
Iamacr = 8 ; turn off attact mode oncolnr = . | Genield
X8 = r.ax RSH 9 ; ignore key and restore screen
yé8 = r.ay R5H 9 CH = 2355 : Graphics(8)
IF x8{=yB AND y8<{96 THEN RETURN
®

VERY LOW PRICES GET YOUR ATTENTION
VERY GOOD SERVICE KEEPS IT

AT RCEWE NOT ONLY PROVIDE OUR PATRONS WITH LOW PRICES ... WE BACK THEM WITH
SUPPORT!!'! FACTORY AUTHORIZED SERVICE CENTER SUPPORT FOR OVER TWENTY DIFFERENT
BRANDS OF HOME ELECTRONICS INCLUDING ... ATARI, FOURTH DIMENSION, MICRO-SCI, SANYO,
FRANKLIN, PANASONIC AND U.S. PIONEER. APPLE WARRANTY SERVICE AVAILABLE.

FACTORY AUTHORIZED SERVICE COMBINED WITH PRICES LIKE THESE:

ATARI HARDWARE MONITORS PRINTERS RCE COMMANDER 2400
LIST RCE . GREEN SCREEN STAR MICRONICS SPECIFY 400 or 800 version

600XL COMPUTER . .. $199 $CALL $89  GEMINI 10 $CALL 2400-1
800XL COMPUTER ... $299 $CALL ZENITH12”.... $99  GEMINI 15 $CALL 2400-2

1400XL COMPUTER .. $599 $CALL SANYO 12~ MODEMS

1450XL COMPUTER .. $999 $CALL BLACK & WHITE HAYES SMARTMODEM 300 .. $209 OUR PRICES ARE
1010 RECORDER . ... $100 $75 SANYO 9” MICROBITS MPP 1000 ALWAYS GOING
810 DISK DRIVE $429  SANYO 12” INTERFACES DOWN

850 INTERFACE $165 AMBER SCREEN MICROBITS MPP 1100

1020 PRINTER $239  ZENITH 12" DISK DRIVES CALL FOR LATEST
1025 PRINTER $439  AMDEK 12" REDUCED PRICE

SEND FOR RCE’'S FREE ATARI HARDWARE AND SOFTWARE CATALOG
WE ALSO CARRY A FULL LINE OFAPPLE/FRANKLIN AND IBM COMPATIBLE SOFTWARE!!

ORDER TOLL-FREE
TERMS:
- = SHIPPING: Add 6% of total transaction for UPS brown (ground) or 9% for UPS blue (air), Parcel Post,
o

r any special arrangements. Minimum shipping charge - $6.00
IN OREGON: (503)479-4711 PAYMENT: Cashier’s checks, certified checks, money orders, and bank wires honored immediately.
8 = Visa & Master Charge accepted. Allow 20 days for personal checks to clear.
REFUNDS: 10% restacking charge on all returns or exchanges. No refunds on opened software. Call first.
RALSTON CLEARWATERS ELECTRONICS GUARANTEE: ANl products with fal) mandfacturer’s warranty. Sanyo and Apple warranty available.
Grip We have full repair and service facilities for all electronic repairs with HP, Dynascan, Pioneer, Sanyo and
536 N.E. ‘E‘ STREET GRANTS PASS, OR 97526 Apple trained and certified technicians, For any technical service call them for instant advice or questions
ALL BRANDS ARE REGISTERED TRADE MARKS right on their benches at (503) 479-4150,

REPAIRS: Call for details on quality guaranteed discount repair and reconditioning service.

FOR CUSTOMER SERVICE CALL: (503)479-4711 or (503)479-4150 We have been repairing electronic equipment for 12 years and love it!

CIRCLE #148 ON READER SERVICE CARD.



RAM
Has More In Store

We’re The Experienced Generation

Of ATARI Experts!
e Software—OQver 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

o

Receive a FREE
Programmers Aid Disk
when you buy ACTION

from OSS!
ACTION $99
Programmers Aid Disk 30

$129 Value
For Only $99!

Disk Drives From:
e ATARI ¢ RANA e TRAK e INDUS e

New! Programmable Keyboard Only $29.95!
e Works with ATARIWRITER, e One programmable key can return

Basic, Assembler Editor, Program- a word, phrase, or any

Text Editor, and many other combination of keystrokes at

application programs. speeds of up to 60 characters per
second!

New England’s*1 ATARI Source

RAM COMPUTER CENTER

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

CIRCLE #149 ON READER SERVICE CARD.
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PLANETFALL

by Steve Meretzky
INFOCOM, Inc.

55 Wheeler St.
Cambridge, MA 02138
32K Disk $49.95

by Carl Firman

Would you like to send a post card from another
planet to one of your friends? You would! Well,
you’ll find three of them in the Official Document
File (ODF) that comes with the latest (and best)
science fiction adventure from Infocom, Planetfall.
These are real 110th-century post cards; the one
from ‘‘Historic Ramos II’’ is my favorite (they even
have old fashioned rocket ship rides there).

As you prowl through the ODF you will find out
more about the Third Galactic Union (TGU). The
TGU exists in the year 11,344. The TGU has the
honor of being the LBG (Largest Bureaucracy in the
Galaxy). You can’t stand the TGU’s LBG, and have
decided to escape by enlisting in the Stellar Patrol
(SP); you know, the one with the recruiting poster
that says, “The Patrol’s Looking For A Few Good
Organisms.”

If you want to know more about the SP and
Planetfall, I will have to get my Magnetic Briefing
Disk (MBD) out of my ODF and boot it. OK, here
we are in 11,344, ODF’s, the TGU, LBG and 15-
page income tax forms (short form). Now you find
out that Planetfall was written by a person known
as the “Bearded Oracle of Yonkers” (real name,
Steve Meretzky) and uses the ancient, but still fam-
ous, Infocom Interlogic operating system from the
20th century. With Interlogic, you can now com-
municate with your computer using complete sen-
tences and a 600 word plus vocabulary — all text
(bureaucracies like the TGU love text), no pictures.

You also discover that you are an Ensign 7th Class
in the SP and that you have an official, authorized
L.D. card to prove it. It will quickly become obvious
that the recruiting posters that you read did not tell
you everything. Ensign 7th Class is the lowest of the
low. You’re a deck-swabbing, brass-polishing member
of the Special Assignment Task Force on board the
SPS Feinstein.

Life is cruel on the Feinstein, mostly because of a
certain Ensign 1st class Blather. When you meet
Blather, your first impulse will be to render his mole-
cules into a mass off disassociated atoms. Well, keep
smiling at Blather; his time as a functioning group of
associated molecules is short!

Shortly you find yourself plummeting towards the
surface of a planet in one of the Feinstein’s escape
pods. Through the pods viewport, you will see the

whole SPS Feinstein disassociate — including Blather
and all your shipmates. You are the sole survivor!

Well at least you won’t have Blather to worry
about any more. In fact, you are about to land on a
water world with two small islands. Ah, dreams of a
tropical paradise like Teegy 5.

Splashdown! Dreams of paradise are shattered
quickly; as you climb to the top of the first island,
you find yourself alone. A little exploring and you
discover a large, deserted, technological complex.
Where are all the people? Why aren’t they here?
Well, you’re not discouraged — are you? After all,
you’ve got your official (authorized also) mop,
bucket, survival kit, and of course your Towel*
(towels are very important on strange planets). Night
comes, and with it tiredness — you head for the
deserted dormitory you found earlier and bed down.
Surely tomorrow will bring some answers (Ensigns
7th Class are notorious for being overconfident).

When you wake, you start to feel the loneliness —
even Blather’s company would be welcome right
now. You are of course hungry so you eat some of the
food goo in the survival kit. You feel better after
eating, but not quite up to SP standards. You decide
to learn as much about your environment as possible.

Now — The real adventure begins. You have a
whole world to explore. Even though it only consists
of two small islands, there is a lot to learn and a great
dilemma to solve — yours and the planet’s (hint
from TGU central — the planet really is falling). You
will find elevators, underground shuttles, helicop-
ters and teleport booths. These all require official
authorized access cards. Then there are some ques-
tions to answer — Where are all the people? Did they
leave? Why do you feel slightly ill?

In the course of your exploration you will find a
room full of robots. One of them is “Floyd”’. Floyd
is slightly cockeyed with a strange lopsided grin —
but he will prove to be as staunch and true a com-
panion as E.T. was to Eliot. In fact Floyd is critical to
your survival — so take good care of him.

You have one immediate priority — food. You
have to eat, and the quickest way to die in the 110th-
century is to starve. The second thing you will need
is access cards, and Floyd can help you here when
he’s not reciting the first six hundred digits of Pi.
Access cards will provide food and transportation —
seek them out. There are also computers to use (even
some game tapes), alien laboratories and a library; all
will provide additional clues to your dilemma. Exer-
cise good Ensign 7th Class logic and you will be a
“Hero”” and save this water world from destruction.
[ am going to put the MDB back in your ODF —
you’ll probably find it mixed up with the post cards.

There is one cardinal rule for people stranded on
strange worlds to remember; when all seems lost
always remember where your towel* is and every-

thing will be fine. []
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Fil :
A Magazine Indexing Program
32K Disk
by Norman Hill

How often have you thought that a certain
hardware or software product you’ve heard about
might now be of use to you? You remember that
there was a review of such an item in one of the
magazines, but that was several months ago. It will be
necessary to search through a pile of back issues in
order to find it, and, also, it may be that several
similar items have been reviewed in different issues.
A comparison is always helpful.

A commercial database manager would be a useful
way of coming up with the necessary information.
However, if you are like me, you prefer to design
your own program. File’em is not as sophisticated as a
professional DB, but it should be more than
adequate for your needs.

File’em is designed to store information about
magazine articles on disk and to retrieve that
information when required.

After typing in and D:CHECKing the program,
SAVE it to disk. The program is set up to add or
retrieve information from already existing data files.
Since such files do not exist, it will be necessary to set
up new files before RUNning the program.

Insert a newly formatted disk into the drive and
type in the following program:

10 OPEN #1,8,08,"D:FILEEML.DAT"

28 CLOSE 1

38 OPEN 1t1,8,0,"D:FILEEM2.DAT"

48 CLOSE #1

5@ OPEN 1#1,8,0,"D:FILEEMI.DAT™

68 CLOSE #1

78 OPEN 111,8,08,"D:FILEEM4.DAT"

88 CLOSE u1

98 OPEN #1,8,0,"D:FILEEMS.DAT"™

188 CLOSE u1

118 OPEN #1,8,8,"D:FILEEM6.DAT"
128 CLOSE #1

1386 OPEN #11,8,0,"D:FILEEM?.DAT"
148 CLOSE #1

150 OPEN #1,8,08,"D:FILEEM8.DAT"™
168 CLOSE #1

When this program is RUN, the eight data files
will be set up on your data disk.

Now load FILEEM and type RUN. You will be
asked if you wish to make entries or retrieve
information. Obviously, you will type “1” at this
stage.

The next prompt will ask you to put the File’em
data disk into drive #1 and press RETURN. You will
now be asked in turn for the Publication, Date, Title
and Page Number.

When these entries have been made, you will be
asked for the language. Since many magazine
programs are now being given in a mixture of BASIC
and Assembler, number 8 allows for that possibility.
For reviews and informational articles, where no
computer language is used, enter 9. You may also
prefer to alter some of the entries given in the
program. Since Lisp is rarely used in microcomputer
programming, you may prefer to leave number 4
blank, to be filled in later with some new language
that may become popular in the future. I do not use
Lisp, FORTH, PILOT or Pascal, but it is useful to
have articles on file which involve these languages.
Perhaps some day I will become interested in these

languages and will wish to retrieve information

concerning them.

The next prompt is for “Type of Article.”
Number 8 is available for any type that does not fit
the earlier descriptions.

Next you will be asked for two keyword numbers
from a given list. You may, of course, enter the same
number twice. For an article dealing with Player/
Missile Graphics you could enter 8,16 or 16,16 or
16,32. Number 32 is again a relief number if nothing
else seems to fit. Numbers 29,30,31 are vacant and
may be used for other keyboards.
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Finally, you are asked if you have any more
entries: If you enter Y, you will be returned to the
first prompt. If you enter N, the program will end.
Since the “Type of Article” prompt calls for a
particular data file, each record is stored on disk as it
is made. The next record entered may use a different
file. If an error is made while making entries, and it is
noticed before the record entry is completed, a
simple SYSTEM RESET will let you restart the
program and remake the entry.

When retrieving information, you will be asked
for Language, Type of Article, and 2 Keywords. If
you enter 1 for BASIC; 7 for General Utility; 32,32
for keywords, you will be presented with all General
Utilities in BASIC. 7, 32 or 7, 7 for keywords will
return all Financial Utilities in BASIC. Note that 32
is again a general escape keyword.

Output may be to the screen or to the printer. The
printer output is designed for an 80-column printer.
If you have a 40-column printer, the output
instructions will obviously have to be modified.
Lines 1380-1460 in the BASIC program are designed
to format the printer output. [

18 REN BOHEEHHHHOEHCOBOOHNEHOEHEEE

20 REM * FILE "EM *
38 REM * BY *
48 REM ¥ NORMAN HILL *
58 REM

60 DIM T5025),P5¢18),D5(8) M5 (1) ,PRS (1
,BZ5(1083 , QZS(IO) N5T13) :N5="D:FILEEMD
DﬁT“'GRﬁPHIC 17’

80 PRINT 186:PRINT #6;* DO _YOU WISH TO"™

90 PRINT ®6:PRINT #6;:" 1 ISR {E"

108 PRINT #6:PRINTY 286:" or®

118 PRINT #16:PRINT #6;" 2

i ongy

128 PRINT UHG6:PRINT HBG:PRINT #6;"TYPE N
UMBER REQUIRED™

138 OPEN #82,4,C8,"K"

140 GET 22, fa:IF 0(49 OR AY58 THEN 148
158 CLOSE #2:IF A=58 THEN 848

168 GRAPHICS @:PRINT "PLACE ‘[EyNFIH
?' DISK iIN DRIVE 1"'PRI T

78 PRINT *"PRESS [T HHEN READY'';
188 INPUT P5:IF A=58 THEN 29

i3e :2£HT CHRS (1253 : REM CLEQR SCREEN

M
238 PRINT "CHECK EACH ENTRY CAREFULLY™
248 PRINT "GIEEDINSE PRESSING CISGETEL]"
258 PRINT "PUBLICATION (MaX 18 CHARACT
ERSI":INPUT P$S
268 PRINT “DATE"; :INPUT D5
ﬁgaTP¥gNT “TITLE(MAK 25 CHARACTERS)*:I
288 PRINT "PAGE NUMBER®";:INPUT P
238 GRAPHICS 1
388 PRINT u6;* LANGUAGE 5"
318 PRINT #6:PRINT #6;" TSRS : PRINT
H6:PRINT $16;° 2 nxcrosoft"
328 PRINT #6:PRINY 26" REFEETTSER":P
RINT 8#6:PRINT 26;" 4
338 PRINT #16:PRINT us-" 5 UGN : PRINT
SHEERN B LSS e oy
a » - s
T H6:PRINT H6;" BﬁSIC ASSEM':PRINT
186 : PRINT ﬂﬁ'“ 2 OTHER
558 PRINT “ENTER LAMGLAGE NUMBER"; : INP

3780 GRAPHICS 1:? #6;:" TYPE OF ARTICLE™
388 PRINT #6:PRINT #6;:" IR ECINESTSEE]
“:PRINT HG:PRINT ##6:" 2 education®

398 PRINT #6:PRINT 6;" KEFELYY':PRINT

#6 : PRINT 816;:** 4 INFORMATION®™

408 PRINT #6:PRINT #6;" EETEEIET" :PRIN

T 86 :PRINT #6:" 6 howme utility™

418 PRINT #6: PRINT 6" K eneral util

FET : PRINT #6:PRINT #6;" 8 OTHER

420 ? “ENTER TYPE NUHBER“;:INPHT T

438 IF A=58 THEN 538

448 N5C9,9)=STRS(T) :0PEN #11,9,C0,N5

530 GRAPHICS C@:SETCOLOR 2,4,2

548 PRINT "bbxevuonos"- INT

5580 PRINT ° 1 ADUENTURE"™, R 2 ARCADE™

568 PRINT “ 3 CLOCK" L4 COMPILERS"

578 PRINT “ 5 CONSOLE™," & DISK"

588 PRINT " 7 FINANCES"," 8 cnapu:cs"

598 PRINT " 9 GRAPHS","i@ G. 7

529 PRINT "11 HARDWARE™,"12 uons UTILI

TIES™

6510 PRINT 13 JOYSTICK®™,"i4 MEMORY"

620 PRINT 15 PADDLE™,"i6 PL/MIS5S"

638 PRINT 17 PLAYFIELD","i8 PLOTTERS"

640 PRINT 19 PRINTER™, ™28 SOLND'

658 PRINT “21 SIMULATION®,"22 STRINGS"

668 PRINT “23 TAPE",,"24 U0IC

678 PRINT “25 WORD-PROC.","26 oxsn

688 PRINT "27 REGISTERS", #128 MODEM"

698 PRINT 29, ,"3I@"

708 PRINT “31",."3I2 OTHER"

710 PRINT :PRINT "ENTER Z KEYWORD NUMB

ERS"; :INPUT K1,K2

728 GRAPHICS CO:IF 0=56 THEN 918

7380 REM ————————————~

740 REM PRINT TO DISK

7508 REM ——————=————ou

768 ? #1:;P5:? MI;D5:7 ML;TS5:2 fwi;p;v,w

;L;",",‘T;",";Kl;",",‘“z

778 CLOSE #11

780 ? :? "ANY MORE ENTRIESC(Y/N)*;

798 INPUT MS:IF MS="Y" THEN 198

888 END

818 REM ——————-——————

g§g nEu TYPE OF OUTPUT

848 GRAPHICS CB:PRINT “ID0 YOU WAMT™

850 PRINT :PRINT " PCidDISPLAY":PRINT "

3 OR":PRINT " PC2IPRINTOUT " :PRINT

860 PRINT " PTYPE NUMBER REQUIRED®"

870 OPEN 112,4,C8,"K"

888 GET #2,B:IF B(49 OR B>S8 THEN 880

898 B=B-48:CLOSE #2

988 GOTO 168

910 N5(9,9)=STRS(T):0PEN #11,4,C0,N5

1800 IF B=1 THEN 1898

1818 REM ——————=—————————

1026 REM HEADINGS TO PRINTER

1838 REM —————————————

1848 PRINT :PRINT "}IS5 PRINTER ON?"

16858 PRINT :PRINT "PRESS [JHiILI] WHEN R

EADY™; : INPUT PRS

1868 PRINT CHRS (125)

1878 LPRINT * PUBLICATION DATE
PAGE TITLE™

1886 LPRINT @ ——————————o ; —_——
ot a0 T UFA TR Y O RN oy e i i 1 §

1890 TRAP 1348

1108 REM ——————=——— e

{iig nen GET INFOMATION FROM DISK

1130 xnpur u1 PS:INPUT #1;D5:INPUT #21;

TS:INPUT #1:P,LI,TI,C1,C2

1148 IF LI=L on i=9'THEN 1168

1158 GOTO 1130

1168 IF TI=T OR T=8 THEN 118@

1178 GOTO 1138

%égo IF Ki=32 DR Ki=Ci OR Ki=CZ THEN 1

1190 GOTO 1138

%%30 IF K2=32 OR K2=C1i OR K2=C2 THEN 1

1718 GOTO 1130

1228 IF B=2 THEN 138e@

1230 REM ———————————————

1240 REM PRINT TO SCREEN

1258 REM —————————cm———m

1268 PRINT PS5, os UPAGE ";P:PRINT TS

1288 GOTOD 113

1798 REM ——————=———————



BACKUP HARDWARE & SOFTWARE
THE HAPPY™ 810 ENHANCEMENT KIT

SHIPPING

BACK UP ANY ATARI™ DISK
RIGHT-WRITE

This device will allow you
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.

PHONE ORDERS:

(516) 467-1866
PRODUCT INFO:

(L3sAUlER

TOLL FREE (800) 992-3300

WITH WARP SPEED SOFTWARE

CALL FOR SPECIAL LOW PRICE

THE
TRANSFER PACK

1) Disk file to tape
2) Boot tape

to disk file
3) Tape to tape

SHIPPING

NOW AVAILABLE
THE ULTIMATE BOOK

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

and programs. $2495

ALL FOR

Very powerful and
low priced.

We haveamulti-stage cas-
sette Transfer Program to
the Transfer Pack. This pro-
gram will do most multi-
stagetapes. [t will transfer

THE REPRODUCER

Reproduce copy-guarded disks on
the Atari™ 1050 disk drive. Our Repro-
ducer is a simple plug-in modification
for the 1050 drive. With our software
you will be able to write bad sectors.
Reproducer $ 9 5
and

software:

them to disk files.

$2495

ALL 4
FOR ONLY

GARDNER COMPUTING COMPANY

P.O. BOX 388, HOLBROOK, N.Y. 11741
(31R) 96670019 CIRCLE #150 ON READER SERVICE CARD.

MAIL ORDER

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

We are working on new products
and software.

For information call (516) 588-
6019.

Add $5 for Shipping & Handling.
We accept C.0.D. orders.
money orders and ship with-
in 24 hours.

(Personal checks will have
to clear before shipping.)

A

ATARI

FOR ORDER
ONLY

FOR INFORMATION & N.J. CALL (609) 596-1944

ATAIII HOME GOMPUTERS 1010 o

. Atari 600 XL

w Atari 800 XL
1050 Disk Drive
Communicator Ii....

Gall
9135

Atariwriter ................
Speed Reading

1020 Printer .

SOFTWARE

;) STI Tennis....
353 Joust

Microsoft Basic 2
$61.00

...539
537

1025 Printer...
1027 Daisy Whe
830 Modem

ROt ey
Assembler Editor...............
Logo

s 355 MSEPaC ANl e
3“7 DigiDUg e e
$72 i 535

Donkey Kong
$35.00

.535
35

CX419 Bookkeeper .
1030 Modem....................

Family Finance ..............
Home Filing Manager

sas Mickey MoUSE ........c.oooocvriecne
339 GRS et oy

Pole Position

$36.50

537
535

PRINTERS
EPSON | £ Rales
STAR
Gemini 10X......... :%gg

Gemini 15X
GALL Smith Corona

9 | $445

FX-80 & FX-100

Printer Interface

okl 0. $26.50
Infidel .. 33400
..534.00
..$35.00

$43.00

Enchanter ...
Qbert....
Flight Simulator

~Smart 1200

MODEM
Hayes

MONITORS
AMDEK (300)
COLOR |

$534,95

$36.00
.$30.00

568 | -

Rally Speedway

Congo Bt ot
ongo Bongo FOR 400

IN-HOME KEY BOARD

$64.95

.$49.00
$28.00
$28.00

Odesta Chess
Archon
Mule.

48

Home Accountant.

48K.... 585

DISKS
Elephants ‘
$17.50 |
$21.00 ,

PERCOM
Disk Drive

SCALL

Fuji SS/DD
Verbatim SS/DD
Maxell (MD1)

‘5| COMPUTER COVER

Tax Advantage.........

RAM BOARD- INTEC

64K...... $89

$799 .

Features heavy duty canvas

with vinyl interior - waterproof.
ATARIBOD:wsvissssissssines
ATARI-810........ 3
EPSON MX 80............
EPSON MX 8OFT
OKIDATA [182A 92

SURGE PROTECTOR
UL LISTED

199
. 5199
.99
199
.99

6 Outlet.
4 Outlet....

We carry a large selection of Atari software, call for FREE catalog with order
...or send $1 (refundable with order)
N.J. resident add 6% sales tax.

$3 for software.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

C

IRCLE #151 ON READER SERVICE CARD.

UPS shipping 3% for hardware and

VISA'

Note: Atari, Epson, IBM and Okidata are registered trademarks.
'MASTER CARD OR VISA ADD 3%
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1388 REM PRINT TO PRINTER
REM

{310 REM ——~=2=s=c-—===-=-
1328 LPRINY :LPRINT ™ L L e
05;" u;st;u ",',T

1338 GOTO 1138

1348 CLOSE #1:END

1350 REM ~——=——=-——— -

13686 REM FORMAT PRINTER OUTPUT

1370 REM ———~—-——————————————u

1386 BZS=" 1

1398 LN=LEN(P5)
14808 IF LN{i8 THEN PS(LNt1)=BZ5(1,168-L

1418 LN=LENI(DS5)

1428 IF LN{(8 THEN DSC(LN+i1)=BZ5(1,8-LN
1430 AZ5=STRS5I(M

1448 BZSC4-LENCAZSII=AZS

1458 BZS=BZS5{1,3)

1468 GOTO 1328

CHECKSUM DATA
(See p. 30)

i8 DATA 3I35,264,977,647,343,485,942,74
,32,322,876,320,689,512,964,7782

178 baTha 489,689,877,871,795,877,52,13
4,77,461,134,324,916,457,479,7632

328 paTa 649,3689,648,771,873,523,127,6
77,268,960, 419 53 58,172,581, 7086

568 paTa 539 903 813 118,746,437 ,352,7
94,287,982, 969 488 483 247 3,7 13

718 paTa 645 18 375 934 381 586 ,668,32
6,75,48,616, 393 622,182,783, 6484

868 DATA 784,346,666,632,717,39, 537 14

1,261,143, 812 88,447,369,987,688

1098 DaTa 679, 438 559 448 839 405 711,

449,713,488, 715 493 710 551 534 8924
1240 paTa 513 636 349 717 885 915 888,
776,715,346, 179 444 181 998 22 8556

1400 DaTa 846 9?3 525 238 67 3,721,338

6

ISSUE 18

In issue no. 15 of ANALOG
Computing, we presented a com-
plete index of articles which had
appeared up to that point. File’em
may be used to index these articles.

For those readers who would like a
copy of issue no. 15, send $4.00 to:

Back Issues
P.O. Box 23
Worcester, MA 01603

ATARI

Epson RX-80FT (80 Column) ......

DiSK DRIVES RAM (MEMORY) BOARDS
RANASTOO0L AT st 0 i St o 28 8 Ssbomta CALL ATARIE OIS e s
TRAK ATI (Single/Double Density) ................. CALL Intec 64K Board (400) ..
TRAK ATD1 (Single Density/Parallel Interface) ....... CALL Intec 48K Board (400) ..
TRAK ATD2 (Single/Double Density/Parallel Interface) . .. CALL Intec 32K Board (400)

ASTRAN 62000 2 AN e o G B et s s i CALL Microbits 64K (600) .........
INDUSIGT 2 e e e e CALL

PRINTERS

Gemini'STX-80/(80, COlUMNITREIMAI)  --ov - otie vt st s ataiars s hiesla a1s 55 oicla s o sols o s $169.00
GemliniAl0XiPrinten{BOIColumn) i Sy - e s G e 279.00
GeminiS[5!Printer (1361ColUMN ) e N e e 399.00

Deltal| 0Frinter: (80, G ollmp) P RaeiE: o e e e 499.00
POWETTYDERE i e e e T L ey vt 379.00

RadiXST OF o o e o e RO NSRRI e S et s STRTE 649.00

RAADAI S eeoretamisrms st e e i S e i o8 769.00
Epson RX-80 (80 Column) Dot Matrix . 379.00

Epson FX-80 (80 Column) Dot Matri
Epson FX-100 (136 Column) Dot Matrix) . . s
Axiom AT-100 (80 Column) Inc. Int. Cable ...... .... 229.00
Silver-Reed EXP 500 Daisy Wheel Printer (80 Column) ........................ 429.00
Silver-Reed EXP 550 Daisy Wheel Printer (136 Column) ...................... 679.00

PRINTER INTERFACE CABLES

AR E A G E e L e R $ 65.00
MPP- LSO A, 5 S S e it st b SN 79.00
Starstiniersal e SIeRel ... ot B g e A e B N R 69.00
MONITORS

Gorilla™ Hi Res 12" NON-GIare SCreen ..................cooveevuunnnnueeins $ 85.00
Gorilla™ Hi Res 12 Non-Glare Amber SCreen ............................... 99.00
BMG Green Sareenisimeio. . . 2. . e s e s v s ol i ot 79.00
SakataiSE1 001 Colof SCreen . <. i AU (DRSS e b 9 a0 i b BT 249.00
MonitorGable v elrse it Ne ot o T st I o 20 2l v e e 12.00

‘)IK~ A LIFETIME OF DISCOVERY
BEGINS WITH ATARI COMPUTERS

1-800-824-7506

MC COMPUTER CREATIONS, Inc.
. § 29.00 P.O. Box 292467
109.00 VISA Dayton, Ohio 45429

86.00 For Information Call:
59.00 C.O.D. (513) 294-2002
................. 129.00 (Add $2.50) (Or to order in Ohio)

All Orders Add $3 00 Shipping and Handling. Ohio Residents Add 6% for Sales Tax.
ASK FOR OUR FREE CATALOG

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

Bulk Diskettes with Sleeves - Price per Disk

$5/DD DD/DD $5/DD DD/DD
lor2Boxes  17.49/box  20.99/box  10-29 1.59 1.9
3- 9 Boxes 15.99/box  19.99/box  30-99 1.49 1.89
10+ Boxes 14.99/box  18.99/box 100+ 1.45 1.79

ATARI HOME COMPUTERS

ATARI 600XL™ Home Computer [T6KRAM) . ........oooeiii e CALL
ATARI 800XL™ Home Computer (64K RAM) .. ..........oouuieieieeaee . CALL
ATARI 1200XL™ Home Computer (64K RAM) ............coiveeennnnnee.. .. CALL
ATARI 1400XL"™ Home Computer (64K RAM) ...................coeoueennen... CALL
ATARI 1450XLD™ Home Computer (64K RAM) ... ...............ooeeeneeenno.. CALL
ATARI ADDITIONAL EQUIPMENT ... ..........coiiiiiiiiiiiinnineiiniinannss CALL
MODEMS

WUl IO G st i e e BN AN s s % ... $12%9.00
Signalman Mark Il Modem .................. Tt 79.00
Hayes Stack Smartmodem (300 BAUD) ... 239.00
Hayes Stack:Smartmodem. (1:200/BAUD).. v:s-cv.vvii v vir s sia g siosisls sinte s oita miabions 549.00
[N TN AT et e B e e e R S e e G 119.00
INovationfl 03 Smark CATE SRSl g Bt X8 dor 0 ot v s e D 189.00
RN ENLI NI dus suot e o B Pt i i S = S e S 199.00

CIRCLE #152 ON READER SERVICE CARD.




BACK ISSULES

Caitch up on
what vou've missed!

ENOLDGEENETNS

ISSUE 2 ISSUE 8 ISSUE 9 ISSUE 11

Wasting Arrays GTIA Graphics Build Your Own 400 Strings in BASIC
Atari's CPU Audio in Your Programs Keyboard C:CHECK

Download Terminal NOREM Harvey Wallbanger Disk Cataloging Utility
Converting BASIC Graphic Violence Forth-Dos Adventure in the

Disk Files Color Slot Machine Letter Writer Fifth Dimension

Moving Missiles in BASIC

EINEL Do aeune

ISSUE 13 ISSUE 14 ISSUE 15 ISSUE 16
Fine Scrolling Part 1 Fine Scrolling Part 2 Fine Scrolling Part 3 Fine Scrolling Part 4

Roundup Disassembler in BASIC Knights and Chalices Create-A-Font
Space Assault Hexpad Music Synthesizer Bar Chart Subroutine
Observational Astronomy Lumberjack Bricklayer’'s Nightmare Shooting Stars

CIO Routines Retrofire! Alternative Keyboard 3-D Object Rotation

Handler

All back issues $4.00 each

Send check or money order to: MasterCard and Visa orders call:

1-800-345-8112
in PA. 1-800-662-2444

ANALOG Back Issues
P.O. Box 615
Holmes, PA 19043
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PURGHASE ANY PMI PROGRAM AND WE WILL GIVE YOU, ABSOLUTELY FREE,
NORDIC SKI, R 100% MACHINE LANGUAGE ARGADE-STYLE GAME
BY LEN DORFMAN, IN HONOR OF THE 1984 OLYMPICS AND
PMI WILL DONATE $1.00 T0 THE U.S. OLYMPIC TEAM FOR EACH PROGRAM SOLD !
HURRY! THIS OFFER IS FOR A LIMITED TIME ONLY!

WARNING!! This adventure may be
addictive. WAMPYR’S TOMB, by
James Glines, will take you on a jour-
ney from the village of Amberpool
through a ‘mid-evil’ countryside
filled with magical spells, demons
and dragons. Can you stay alive? To
prevail in WAMPYR’S TOMB you
must do more! You must equip your-
self to do battle with the LICH and
win. (Of course there is the option
of dying!) We will supply you with a
little money and the opportunity to
go where you’ve never been; the
courage and the desire to conquer
the unknown must come from
within. WAMPYR’S TOMB will not
only challenge your bravery, your
intelligence and your cunning, but
will take you beyond your imagina-
tion into a realm of new and exciting
forces where only legends survive.
Requires 48K RAM and one disk
drive.

$29.95

SWORD POINT, by William A. Austin,
is a very unique and exciting adven-
ture. You will assume the role of a
young man seeking to climb to the
pinnacle of success in the mythical
monarchy of Simafranconia, a nation
not unlike feudal 17th Century Europe.
It is a country of totally masculine
values, where style supersedes
substance, and social level is not the
best thing, it is the only thing worth
acquiring. Dueling, gambling, wench-
ing and high living are among a few
of the things that you will do to gain
the King'’s attention. So tankards up
...atoast to bravery...with a little
luck and by dancing to the daredevil’s
tune on the Swords Point...you may
just win! Requires 48K RAM and one
disk drive.

$31.95

|

If you have written a program that
is technically sophisticated and also
“user-friendly”, PM| would be in-
terested in publishing your work. For
information on how to submit your
material write to: PMI, P.O. Box 2895,
Winter Park, FL 32790-2895, Or phone
(305) 644-3822.

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

KARMIC CAVERNS, by Len Dorfman,
is a 100% machine language arcade-
style game that will entertain you hour
after hour! You must find your way
through the maze-like caverns avoid-
ing the deadly plasmatic guards (not
to mention the electrified walls) and
acquire as many energy pods as you
can. You must climb ever upwards
striving to acquire enough energy
points to reach the next level before
time runs out for you. KARMIC
CAVERNS utilizes the full sound and
graphics capabilities of the Atari
computer! Fun for all ages. Requires
48K RAM and one disk drive.

$34.95

ERG, another 100% machine
language arcade-style game by

Len Dorfman, is the ultimate maze
escape challenge!! Multiple skill
levels, multiple mazes, roving energy
fields which will drain your energy
and proton barriers which cause
disintegration upon contact are the
obstacles you will face. If you are an
expert strategist and your reflexes
are honed to a razor’s edge (i.e., you
can pull a gnat’s whisker out as he
flies by) the odds are about even.
You might just win! Requires 48K
RAM and one disk drive.

RESTORE

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

$27.95

PROGRAMMIN’ STUFF — $26.95

VARICOMMANDER — $29.95

PROGRAMMIN’ STUFF/VARI-
COMMANDER PACKAGE —
$45.95

WORDPOWER — $27.95

BIOGRAPH — $24.95

$34.95

PMI, P.O. Box 2895, 2500 Lee Road, Suite 210, Winter Park, FL 32790-2895

[0 SWORD POINT [J KARMIC CAVERNS [] WAMPYR'S TOMB

] PROGRAMMIN’ STUFF [] TI.PS. [] BIOGRAPH [] VARICOMMANDER [] RESTORE [] ERG
[ COM-CON [ VARICOMMANDER and PROGRAMMIN’ STUFF PACKAGE [] WORDPOWER

Total $

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

[] CHECK (allow 3 weeks for personal checks to clear) [[] MONEY ORDER

[] C.O.D. (add an additional $2.00 for C.O.D. orders)

NAME (print)
Address
City

SAM. s a trademark ot DON T ASK

CIRCLE #1538 ON READER SERVICE CARD.

ATARI is a trademark of ATARI INC




J\ ATARI New

ATARI is atrademark of ATARI, INC. ‘ 0

LET YOUR ATARI IMPROVE

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

ATARI 800XL €all =" e el T
......... a Buy the Expando-Vision Interface for $99 and get
A a e i e holea o Ereelll
e Hom Cart or your choice for Free!!!
. . .
Atarl 1 050 D|5k Drlve ........ Ca" Rana......... .FOF Rom Carts are available for:
i 1010 R d 77.00 Indus Gt .. Prices | weight Control Drinking Control
Atari 1 ecorder .... i NE Study Habits Smoking Control
- . W Stress Control Career Success
Atari 1027 Printer ............ Call e SexialGontacnc:
Atal"i 850 lnterface Ca" odem Additional Rom Carts $29.95 each
--------- . Adaptor (Through serial =
plonitiroly 3RD Party Printer Interfaces
Port)e st 39.95
MOSAIC InterfasteleSussts S s i 139.00
64K Ram/400 149.00 Koala Touch Tablet Apeface w/cable included ......... 69.95
64K Ram + Cable Kit/400/800. . .......... 169.00 CartorDisk...69.95 pRINTERS
S R G e o o b e MONITORS SUPER SPECIAL - Prowriter Package
16/32 Expander . ... :
BOIRREAIMIE . 7o e RN We carry a full line With Apeface or Interfast| ....... Call
MOSalGIAdAPTOf .- ef e s inieimumie st tootadain s of AMDEK and:USl -AXIomAT=-100% .o i o .e. 229.00
Memory Expansion for Atari 600XL .. Call Monitors. AxiomIATI=55055 0 e iR 329.00
ATARI SPINNAKER SEGA LJK FIRST STAR
Programming2 &3-T....2395 UpForGrabs-Cart ..... 2795 Buck Rogers - Cart 27.95 Letter Perfect-D¢ « v o & & 74:95 " Bristles =D/ o e fele stoiere 20.95
Conversational Lang. - T. . . 44.95 Cosmic Life-Cart « « s « o« 2395, = Starilrek-/Cartis dsio e o o 27.95 Data Perfect-D « « o o« 74:95 “ S ElipiElop= DA S - e 20.95
Music Composer - Cart . . .32.95 Facemaker - Cart/Disk . . . .23.85 Congo Bongo- Cart . ... 27.95 Spell Perfect-D ¢ ¢« ... 6495 AstroChase-D ....... 20.95
My First Alphabet - D .26.95 Alphabet Zoo-Cart .+ . ... 2395 Tac'Scan-Cart e ..o 27.95 Boulder Dash-D/T . ... 2095
Touch Typing-T .« v v .. 19.95  Fraction Fever-Cart « . . . . 23.95 BRODERBUND
Home Filing Mgr. -D . . . . . 3795 KidsonKeys-Cart. . . ...2395 EPYX AEADRSSIRR A 23lgs STHATECIC SIMULATIONS
Mailing List-T + v 00 uu s 19.95  Delta Drawing - Cart . 27.95  Gateway ToApshai-Cart ~ 27.95  Arcade Machine-D . ... 41.95 Carrier Force-D . . . . .. 41.95
Cavernsof Mars-D .. ... 28.95  Story Machine - Disk . . .2395 Bitsiop S 0art s &« shstr e 27.95 Bank St. Writer-D . . . 49.95 Combat Leader-D/T ... 27.95
Computer Chess - Cart 26.95 Rhymes & Riddles-D . . ..20.95 Lunar Outpost-Cart + . . . . 27.95 Lode Runner-D . ..... 2395 Battle For Normandy
Missile Command - Cart . . .26.95  Amazing Things-D .. ... 2795 gy atRescue-Cart. . . . .. 27,958 Droli= DRIV, o PRISET VARG 60t G0 ol 27.95
Super Breakout - Cart . . . .26.95 Hey Diddle Diddle-D . . . .2095 Silicon Warrior - Cart 27.95 Spare Change-D . e 23,955 S Fag|es ZD /T it cheterars 27.95
Star Raiders-Cart .. ... . 3295  Snooper Troops 1or2-D 3095 £ with Music - Cart . . . .27.95 Choplifter =D+« s e oo 23.95
Assembly Editor - Cart . . . .46.95 Trains-D ¢ e e e o0 0o aoan Jumpman Jr. - Cart .« . ... 27.95 AT PARKER BROS.
Basic-Cart oo . co0v0n AL9SEsAarobics s D Dragonriders of Pern - D/C  27.95 A lTochaseriCan . ey 34.95
Macroassembler-D . . . . .67.95 Temple of Apshai - D/C . ..27.95 Money Wizard-D .. ... 49.95 e
i SIRIUS 3 5 rogger - Cart
P”?’ (Home Pkg.) - Cart . . . 5895 Hellfire Warrior - D/C 2095 Letter Wizard-D . . ... . 49.95 Q'Bert-Cart . .
Invitation to Program I T. . . 1985  Bandits-D . . . 2395 FunWithArt-Cart ... ... 27.95  Spell Wizard-D . . 3495  popeye - Cart. . .
Speed Reading-T . ..... Way Out - D 27.95 Genesis - D/T 20.95
Basketball z\Cartyzi. Repton - D 27.95 INFOCOM Heathcliff - D/T 20.95 MISCELLANEOUS
Graph-it-T . .. .. Twerps - D 2395 Deadline-D «..e.s.. 3495 Pooyan-D/T........ 2005, L e
Juggles House - D/T 95 Blade of Blackpoole - D . . 27.95 Witness-D . . .. .. .. . 3485 Zaxxon-D/T........ 27,95 e Sl OLONBlEin 0, 2s 2005
Pilot (Educator) - Cart . . . .97.95  Type Attack - D 27.955 Zork I N[ Dbk s i acs 27.95 Micropainter-D . .. ... 23 g5 amiomelaccountant SRR 5205
Video Easel -Cart + . .... 26.95  BeerRUN-D . .. 53195 8 Starcross Dl o Master Type - D/Cart 27.95
Defender= Cattie s sto o s 3295  Critical Mass - D . 27.95 Planetfall - D X SYNAPSE Spelunlfer S{RIa i e 27.95
Galaxian - Cart . . . 3295  Wavy Navy-D . R CHLRCRERIAD) had ol 34.05 B!ue ng = DYAESo G GO O 23.95 Fllghl'SImuIalor II-D ... 3795
ix = Dimension X - D/T 23.95 Zombies-D/T .« s s oo 2395
Qix-Cart « s ¢ o oo .o +32.95 Enchanter - D
Dig Dug - Cart . .. 3295 GAMESTAR T 2 o e Drelbs -D/T « .« o 2395 Mr.Robot-Diseseoos . 23.95
& Encounter-D/T . ..... 2395 RiverRaid-Cart ... 31.95
ET-Cart «o oo o+ 37.95 1 3
TimeNIse DD Baja Buggies -D/T . . . . . 22.95 . Necromancer-D/T . ... 2395 Diskey-D ......... 3495
e oy Zta”ia?lueon 3 Hundreds of items aquasimoto-D/T...... 2395 Chatterbee-D . ... .. . 2795
aseball - FRVIBS o0 o 22. . f
Donkey Kong - Cart r ATARI Rainbow Walker - D/T . . . 23.95 Rally Speedway - Cart. .. 34.95
e, pai_Mang_ Cart. Starbowi Footoall D/T . . . 2295 availableforthe R Shamus Case Il - D/T . .. 2395 Ultimalll-D ........ 41.95
e ... please call. Zeppelin -D/T + v v 23.95 Miner 2049'r- Cart . . .. 3495
Eastern Front - Cart 4 INYEC: = D/Teieieie o oo o +:0:2395 Scrgper Caper-Cart ... 34.95
Donkey Kong Jr. - Cart 39.95 BasicXL-Cart....... 7495
Pengoi=Cart s s sie oo se 35.95 Monlfey Wrench Il - Cart 49.95
Logo-Cart « ... . .. .79.95 % ~ OMNIMONTs ' o oieis s s orei 82195
Robitron-Cart « . ... ... 35.95 Scraper Caper - Cart 34.95
Pole Position - Cart . . ... 39.95 om u l ‘
B
Microsoft Basic 1 -C. « « . 67.95 ™ OOKS
Paint=iDjisii e s s siimiie’ o o) 8:33:95 Compute's First
Caverns of Mars - Can e e 043295 . Bk/Games <« oo oo« 12.95
Joust-Cart « « v v .. ... .3995 To Order Call Toll Free For Technical Info, Order Inside Atari DOS . « « . . . 19.95
Visicalc- D Inquiries, or for Wisc. Orders - Mapping the Atari . . . . . 14.95
Machine Language/
800-558-0003 414-351-2007 == .
War Games-Cart .. ... 2795 :z:k’z‘;ﬁ;'}gg;":;:: e :gg:
Hookey-Can ... 785 NO SURCHARGE FOR MASTERCARD OR VISA  veetemen 110 1o
Submarine COMPUTABILITY /Y\ ORDER LINES OPEN ACCESSORIES
Commander - Cart 30.95 P.O. Box 17882 (Mastercard Mon-Fri  11AM-7PMCST o0 . e
ilwaukee, Wl 53217 S Sat 12 PM - 5 PM CST oA OYSUE R ATl
SIERRA ON-LINE Milwau 4 — Flip ‘n’ File Trunks . . . .. 20.95
ORDERING INFORMATION For fast delivery send cashier's check, money order ordirect bank transfers. ~ Flip'n’ File Cart . . . ... 2095
Homeword =Diiefeleee o 0 Call Personal and company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase ~ JOYSENSOr. .« .. ...« 24.95
DarkCrystal-D . ..... 2795 G 4orqwelcome. In CONTINENTAL USA, include $3.00 shipping per software order. Include 3% shipping  Elephant Disks
FroggepsD/lifsieerates - e 23.95 on all Hardware orders, minimum $3.00. Mastercard & Visa please include card # and expiration date. WI (Boxof10) « v v v v vt s 20.00
Quest For Tires - D Aotk residents please add 5% sales tax. HI, AK, FPO, APO, Canadian orders - add 5% shipping, minimum $5.00. ~ WICO Trakball . . .. ... 37.95
S 2 All other foreign orders, please add 15% shipping, minimum $10.00. All goods are new and include factory ~ KRAFT Joystick . ... .. 15.95
UI}nma i "D """" G warranty. Due to our low prices, all sales are final. All defective returns must have a return authorization
Wizsidiiinces st DRCE Rt o202 number. Please call 414-351-2007 to obtain an RA# or your return will NOT be accepted for replacement D - Disk T - Cassette

r repair. Prices and availability are subject to change without notice.

Cart - Cartridge
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INDEX TO ADVERTISERS

READER READER

SERVICE # ADVERTISER PAGE # SERVICE # ADVERTISER PAGE #
156 Adventure International .................... OBC 121 Lateral:SoftWare o i s v sl reits hste ot o 35
116 NI ETR O [ oo o e e et il T o Pt ek 24 145 o0 e A e S e TR s T R Bt i 90
127 AlENIMACTOWAIE S ot ol s itoimisoaists sisia s 41 115 Machzinasis i« sie o e SR o e 23
125 AlphatSystemsiesme =5 e L s m st St L 39 105 A OO G S e e s s 9
120 /NHOIEHCle [ Iale)o 680 o Siabin o aoih it o B0G0 b b 33 113 Micca Enterprises ............cccoiiiiinnnnn. 20
155 ANALOG Publishing ................... 101, IBC 134 MiCroproseit e ataiy e sian sa s on IS, 67
109 AStralSYSIemSE s s o . g 11 132 Mighty Byte/Spartan . ....................... 62
154 G om Uy e i ot 103 128 MIleSICOMPUNNG L ik ot torstsiois s ofets s o VS, 43
147 ComputerCreations ............ccoievevenn. 93 104 OSS Precision Software ...................... 7
135 Computer DiscountSales .................... 70 143 (O A et e i o o e e B b1 s TR D 87
133 GCompliter'Palace ¥: $ s, S L AT e 64 119 RacBE . i el Rl et 32
140 ComplWare 2 i SRl I dias 75 151 BE{Gallenyai 2y i B s b el i i 99
118 G ONVE 00 e e e R e b e 29 153 AN o A o B S A e e e 102
144 CosMIiC COMPUIETS v e i B s e i 88 131 Quality SoftWareriums v it i it 61
124 D AtAMOST & R L i e 37 149 REl R S e ARSI s Lo s kL 95
101 Dennison/Elephant . ..............ccouvun... IFC 148 REE ;e s oo e il oo e iees Lneen 94
114 Dorcettrs m st aronmes v b s 21 129 RIS MG S I R N . e 56
152 DraperSoftwareresss: S e e 100 136 S AT AN S o s oo ol i e e, 71
146 Easternitdouses i oo bl ol s 93 102 Scholastic: Il il st L o Sl S T 2,3
130 EC|iPSEISORWAIE «i «roeis oo ivdidiate e eviaiat sio sthis 59 138 SN s e s s s 73
141 EliGompiRUbliShing . - e s i e s cioie et oo 77 108 SOt SeCtorEs, i, 55 R s ek Sdeny 10
117 o R R e e L e S Sl 27 126 Software PlUsisl. < .. gl = e S NN 40
150 Gardner Computing . ........covviinnnennn.. 99 112 SouthermiSOfWareR ™. v . o iins doivs v 20
110 HapPY CoOmMPUIMGE 2. o ot i otes oo 14 106 SUperRWare st io e L san e Sl e 9
111 HaydentPublishingh oo i e 18 123 Telemeties et e tlahs ot e n e S s e 36
103 InfocamEEEra ety 2 e e 4 142 WedgewoodRental ...................ccent. 87
122 Interactive Software . ................oivunnn. 35 137 XEenkSoftWare s e se i s w ol v e, 72

139 Iz e S S e ) oy . 74

This index is an additional service. While every effort is made to provide a complete
and accurate listing, the publisher cannot be responsible for inadvertent errors.
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From the editors of Y
A.N.A.L.0.G. Computing $14.95

THE |

FINEALLS

COMPENDIUM

The best ATARI® Home Computer Programs from the first ten issues of A.N.A.L.O.G. Computing Magazine.

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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SLIP INTO
SOMETHING
TURBO-CHARGED

like the road- scorchmg

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
hnutfora better lap time, or get a

MAKE TRACKS TO

- YOUR DEALER TODAY!
. ATARI 400/800/1200 CARTRIDGE
'053-0171 $49.95

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,  ©
Longwood, FL 32750 for your FREE catalog.

DEALER ORDERS WELCOME

wAIAY BhST




