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ANALOG
Computing is
giving away a new Atari
520ST computer! That's right, one lucky TCS
subscriber will win one of Atari's fantastic 16-bit ma­
chines (a $599 value), just for joining the ANALOG
Computing TCS!

Contest rules.
Everyone who joins the ANALOG Computing TCS
before midnight Eastern Daylight Time, July 31, 1985,
will be automatically entered into a special drawing
that will be held on August 14, 1985.

The contest is open to all TCS subscribers with
active accounts at the time of the drawing. ANALOG
Computing employees are not eligible to enter

If you're
already a TCS
subscriber, you don't have to
do anything to enter. If you have a friend who isn't a
TCS subscriber yet, tell them about the giveaway!

This drawing is our way of saying "thanks" to all
the people who have made the ANALOG Comput­
ing TCS a terrific success. Good luck!

For information on joining the ANALOG Comput­
ing TCS, see the ad elsewhere in this issue.
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Atari at Comdex
by Jon A. Bell

Atari Corporation was in full force at
Comdex. held May 6th-9th at the World
Congress Center in Atlanta, Georgia.
Jack Tramiel, James Copland, Sig Hart­
mann and other Atari employees were
there, pllIsuing software developers and
computer retailers with vigor.

At a press conference. Atari officials
answered questions concerning both the
XE and ST lines of computers, futllIe
marketing plans and current strategy.

James Copland, Vice President of Mar­
keting, kicked off the conference by ex­
plaining that "Atari decided only five
days before the show to attend Comdex."
He stressed that, here, Atari could court
specific hardware/software distributors,
software developers and mass marketers.

Sig Hartmann, President of Software
said that "around 230 companies" were
developing software for the 8-bit XE and
the 16-bit ST computers. When quizzed
about software for the ST, HartmanJl re­
plied that he expects "over 100 pieces
of software" to be available for STs by
September. ST development systems for
software companies are being shipped
at list price, a substantial reduction from
the original ST package price of around
$5000.

Per earlier annowlcements, the first
STs will be shipped to user groups for
beta testing in a week or two. BASIC and
Logo will be included, though there are
conflicting reports as to whether GEM
will be on ROM or disk. The first STs
for the public are to be shipped in July.

Among software being developed for
XEs and STs are spreadsheets and other
applications programs from varied man­
ufacturers. VIP Technologies, of Goleta,
California has developed a package for
the XE-VIP Professional. According to
VIP, the Professional combines all the
features of Lotus 1-2-3 with some addi­
tional featmes, all for under $100. It can
be mouse or keyboard driven, and uti­
lizes icons and "drop down" menus, like
the ST's GEM. The program is slated for
delivery in July.
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For the ST, Haba Systems of Van Nuys,
California offers two programs: Haha
Works, with a series of applications­
WORD, FILE, CALC, GRAPH, COM and
HIPPO C COMPILER. Haha Solutions
comes with such files as How to Start
Yom Own Business, How to Create Yom
Own Legal Will, Business Letters, Busi­
ness Forms and the I-Iaba Check Minder.
These programs retail for $59.95 and
$49.95, respectively.

In a joint al1Jl0Uncement, Atari and
Rising Star Industries of North Holly­
wood. Cali fornia heralded the market­
ing of Rising Star software products for
the ST. These are to be distributed via
Atari's dealer/distributor network.

The company is converting its Valdocs
line of integrated applications for Atari
hardware, both as a complete package
and in individual software modules.

Rising Star's integrated color graphics
modules, Valdraw and Valpaint-using
Atari's high-resolution color display­
are marked for availability with early
shipments of the computer. The com­
pany's electronic spreadsheet and other
applications are scheduled to follow
shortly therea fter.

In hardware news, one of the most
amazing announcements centered on
Atari's marketing plans for the 520ST.
Apparently, there will be two different
versions of the ST: one for mass mar­
keters and one for computer stores.

Internally, the machines will be
identical-only the machine's cosmetics
are to be altered. The mass marketed ST
would be in the original configuration,
whereas the computer dealers' version
will have a different keyboard and case.
Computer retailers will sell as a pack­
age the modified ST, the monitor and
the half-megabyte drive for $799.

As far as future projects go, Atari is
working on a CD (compact disk) ROM,
capable of storing over 5 megabytes of
memory, for under $500. The CD ROM
and a new 3'h-inch drive are being de­
veloped with North American Philips,
the Netherlands-based electronics giant.

The subject of Atari's 32-bit computer
was not ignored by the press. Atari's ru-

mored CAD/CAM system was referred
to as a "graphics workstation" by Jack
Tramiel, who said the machine should
be out "late this year or. .. early 1986."

Atari officials stated that the 32-bit
machine might rWl UNIX. with a secon­
dary operating system available. The 32­
bit machine will be sold only through
computer stores.

Last March, Leonard Tran'liel told AN­
ALOG Computing that Atari's engineers
wanted to get several prototypes of the
32-bit computer working specifically on
developing chip designs for Atari equip­
ment, including the STs. But the engi­
neers couldn't sacrifice ST time to work
on the 32-bit computer. Instead. they
used an extensive amount of chip de­
velopment and design equipment from
the old Atari.

And, finally. Atari's decision not to
have a display at the Conswner Electron­
ics Show in June had been met with
negative publicity and rwnors about the
company's financial state. Jack Tramiel
emphasized that Atari didn't bow out of
CES "simply to save $500.000," but that
Atari would be represented by a private
press conference in Chicago.

It should be pointed out that a num­
ber of haJ'dware and softwaJ'e compm'lies
(Infocom, Electronic Arts) aJ'e also not
attending the show, but are, instead.
having private press showings and par­
ties to promote their products.

Additionally, Atari officials "lack of
comment" over the decision not to have
a display at CES was due to said offi­
cials' attending the Hanover, West Ger­
many Computer Fair.

According to sources at the fair. the
showing of Atari's ST computers was "a
smash." Overseas dealers and computer
owners are reportedly ecstatic over the
ST, citing its power, the GEM operating
system and, most important. its cost.

Foreign buyers who can't afford the
Macintosh are considering the Atari ST.
Jack Tramiel said that he intends for ful­
ly half of all ST sales to be overseas.

[n conclusion, the message from Atari
at Comdex was, "Today, the U. S. Tomor­
row, the world!" 0

ANALOG COMPUTING





READER
COMMENT

What was the code, and
where are the free books?

This letter is in three parts:
1. You announced a contest in the Jan­

uary 1985 issue (26) on page 90. I spent
many frustrating hours on trying to find
the key to the code, but without success.
Would you please publish the answer to
the code-cracker contest?

2. Have you ever considered publish­
ing an end-of-year index to your maga­
zine? Many technical publications do,
and it certainly aids the owners in refer­
encing feature articles, reviews, etc. I
started reading ANALOG Computing
with issue 8 and many times referred to
articles in old issues, but have some dif­
ficulty finding them.

3. In your February 1985 (issue 27)
editorial, you mentioned an incentive
for renewing membership. The promo­
tion was for two free books, and you
sa id, "If you subscribe for two or more
years, you'll receive both books." I sent
my check on January 6th. I did receive
the ABCs of Atari Computers, but not the
Atari Roots book. Could you please see
that I get the second book?

I am a computer programmer. After a
hard day at the office, I take a break with
my Atari and your magazines. Keep up
the good work.

Yours truly,
Robert G. Andersen
Glen Burnie, MD

1. The answer to the code cracker con­
test is "Behind every good programmer
there stands an Atari computer. Congra­
tulations!" Don't feel too bad; no one
figured it out.

2. We provided an index to articles in
issue 15. Yes, we are considering doing
another, updated version at the end of
this year.

3. Our stock of Atari Roots is now de­
pleted. We received over 1000 subscriber
requests per week, and the offer was on
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a "while they last" basis. We have an­
other book, Atcll'i Color Graphics to re­
place Atari Roots. However, our offer for
the free books is no longer in effect.

800XL and 600XL BASIC fix.
Most people CIl'en't aware that 600XL

and 800XL computers made to date have
a defective BASIC. The problem is that,
every time you SAVE a program, BASIC
appends 16 useless bytes to the file, and
this is cumulative. If you LOAD and
SAVE a file a second time, another 16
bytes is added. Try this:

PRINT PEEK(43234)
If the resul t is a 96, you have the defec­
tive BASIC. Should it return a 234, you
have the updated Revision C. TillS is
only out in ccu,tridge form; insiders at
Atari say it's too expensive to change the
XL assembly line to REVC BASIC.

This bug is serious. Many people run
into ERROR 9, string not dimensioned,
at the very program line where the DIM
occurs. It's the result of the extra bytes.
With large BASIC programs (16K or
more), many more problems can crop
up. The worst is computer lockup when
editing a progT8m in memory, or just by
LOADing a file that has been "saved one
time too many," How many? I can't tell
you, but you'll know-when it happens.

Here's a simple program that demon­
strates the bug:

J.O PRINT FRECO):SAVE "D:.JU
NK":RUN "D:.JUNK"

Do this on a disk that doesn't have any
important files. If you run this long
enough, you'll get an out of memory er­
ror or a "scrambled" disk.

Atari made a REV.C cal'tridge avail­
able some time ago, for $15. Since that
time, they started giving REVC to new
XL owners, free 01' chal'ge. Unfortunate­
ly, it usually took several letters culd irate
phone calls to get anything done about

it. My source tells me that AtCll'i is out
of REVC cartridges at this time, and
they don't have enough requests to justi­
fy another production run. They claim
that not enough people are calling to
complain about it. If that's true, I'd like
to know why Atari stopped answering
their customer service line. If you do
call, you'll only hear a recording, tell­
ing you to take your computer back to
the store for an in-warranty return.

This is ludicrous. The poor consumer,
who bought a computer to learn BASIC,
is at the mercy of Atari's defective REVB
BASIC! A beginner will be inclined to
believe the ERROR is because of some­
thing he did wrong, not the computer
itself.

I've been programming Ataris for 4 liz
years now, and it took me 2 weeks of in­
tensive studying to uncover the defec­
tive BASIC. The new ROM is available;
I have the REVC cartridge. It can be
plugged into the computer in place of
the REVB ROM. This isn't advised for
the average user-I'm CUl Electrical En­
gineer, with 5 yecu's' experience in com­
puter repair.

I urge all XL owners to write about
this problem. Give your name, address,
phone number and the serial number of
your 600 or 800XL. The address is:
Atari Customer Relations, 1312 Cross­
man Ave., Swmyvale, CA 94088.

Matthew J. W. Ratcliff
Ferguson, MO

AUTORUN.SVS aid.
I believe I can help Troy Goodson

(Reader Comment, issue 29, "Problem
Solvers").

On page 17 of the DOS III manual,
there's a list of the files present on the
master disk. One of these, HANDLERS.
SYS, looks for and runs any AUTORUN.
SYS files present on that disk. It will
also boot up the 850 interface if it is
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present and already switched on.
Troy's problems should be over if he

uses the COPY/APPEND function from
the DOS III menu in transferring HAN­
DLERS.SYS from the master disk to his
disk, with the FMS and the AUTORUN
file.

Just as a matter of interest, booting
from a disk with FMS.SYS present al­
lows one to LOAD and SAVE in the nor­
mal way, but going to DOS results in
entering memo pad mqde (400/800).

SYSTEM RESET recovers, by the way.
You need, at the minimum, to have co­
pied KCPSYS to this disk and to have
inserted the master disk if you wish to
use DOS.

These two files, and HANDLERS.SYS,
roughly equate to the DOS.SYS file on
a DOS 2 disk.

To reiterate ...To run an AUTORUN.
SYS file under DOS Ill, FMS.SYS and
HANDLERS.SYS need to be present on
that disk, also.

Many thanks for an interesting and
worthwhile magazine, well worth every
penny. Long may you continue.

Yours faithfully,
Derryck Croker
Sudbury, U.K.

More on Cheep Talk.
I enjoyed the Cheep Talk article in is­

sue 29 of your fine magazine. Having
completed this project myself, I would
like to offer some help to any other do­
it-yourselfers. These ideas will both as­
sist in obtaining parts and making as­
sembly quicker and easier.

The 22 pf. capacitors required for the
project aren't available from Raclio Shack
(or many other electronics suppliers).
Two 47 pf. capacitors (Radio Shack part
#272-121) used in series are an almost
exact substitute and are readily available.

The joystick connectors for this pro­
ject can be made more simply (and more
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cheaply) by using two joystick extension
cords (Radio Shack part #276-1978). The
cords are already assembled and do not
require modification of the plugs in or­
der to fit the computer. The conductor
color coding for the pins is as follows:
Pin 1 - Green; Pin 2 - Yellow; Pin 3 - Or­
ange; Pin 4 - Red; Pin 5 - Brown; Pin

THE 1·MINUTE
LETTER!!!

Ever not write a few letters
because it would take too long?

The 1-MINUTE-LETTER allows you to de­
velop many INDIVIDUAL (not just form)
letters-QUICKLY. You can draw from a
self-created bank of prewritten sentences
while writing an original letter. Adatabase
merges more info in.
It's more FLEXIBLE than a form letter! It's
FASTER than a word processor!
Write TARGETED sales letters, resumes,
replies to repetitive inquiries, friends, and
much more!
FEATURES: User-friendly; menu driven;
easy to learn; manual provided (but not
needed); saves and prints letters, enve­
lopes, sentences and database; editing
capability; unprotected code; backup co­
pies; print preview; full margin control;
and more!
Diskette. Needed: any Atari (48K), disk
drive, printer, BASIC. Send $29.95 (check
or money order) TODAY to:

Tom Sulcer
400 E. 56th St., Apt. 6N

New York, NY 10022
Phone: 212-489-9161

Money back if not fully satisfied in 60 days.
NY residents, add sales tax. For information,

send a self-addressed, stamped envelope.
Atari is a registered trademark of Alar; Corp.

CIRCLE #145 ON READER SERVICE CARD

6 - Blue; Pin 7 - Black; Pin 8 - Gray; Pin
9 - White.

If these joystick extension cords are
used, I recommend that a strain relief
(Radio Shack part #278-1636) be used
with each cord.

I hope other ANALOG Computing
readers will enjoy this project as much
as I have. Keep up the good work, ANA­
LOG. You are the best magazine around
for the Atari owner.

Sincerely,
Anthony A. Nogas
Plymouth, MA

Send your letters to:

Reader Comment
P.O. Box 23

Worcester, MA 01603

•

• 0
I I
I NAME I
I smm ADOOESS I
I CITY SlATE ~p IL •• ;.I
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YOU CAN'T TELL

A DISK DRIVE
BY ITS COVER!!

DISK DRIVES
- New Special Edition

$199.00 or $349.00 w/Happy

- Reconditioned ATARI® 810
$149.00 or $299.00 w/Happy

• Happy® Compatible
.100% Software Compatible
.1 20 Day Warranty
• Most Durable & Serviceable

MADE FROM ATARI'" 810 BOARDS
AND TANDON'" MECHANISMS

410 PROGRAM RECORDERS
CASSETTE - $29.00

.Star Raiders • Missle Command
• Touch Typing • Time Wise
• States & Capitals .2 More Games

All for $19.95

800 Computer Boards
Complete & Tested

• Mother Board .CPU Board
• Power Board • Ram Board
.ROM Board

All for $39.00

Numeric Keypads w/driver $19.95

· Disks from $1.00 each

LJK@ LETTER PERFECT or DATA PERFECT

WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE
THE MOST POWERFUL DISK DRIVES FOR YOUR ATARI COMPUTER

WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER

HAPPY BACKUP - Easy to use backup of even the most heavily protected disks
HAPPY COMPACTOR - Combines 8 disks into 1 disk with a menu
WARP SPEED DOS - Improved Atari DOS 2.0S with WARP SPEED reading & writing
SECTOR COPIER - Whole disk read, write and verify in 105 seconds
1050 ENHANCEMENT - Supports single, 1050 double, and true double density
810 ENHANCEMENT - Supports single density

SPECIAL SUGGESTED RETAIL PRICE: Get the HAPPY ENHANCEMENT 810 or 1050 version with the HAPPY BACKUP PROGRAM,
plus the multi drive HAPPY BACKUP PROGRAM, plus the HAPPY COMPACTOR PROGRAM, plus the HAPPY DRIVE DOS, plus the
HAPPY SECTOR COPY, all with WARP DRIVE SPEED, including our diagnostic, a $350.00 value for only $249.95, for a limited time only!
Price includes shipping by air mail to U.S.A. and Canada. Foreign orders add $10.00 and send an intemational money order payable through a
U.S.A. bank. California orders add $16.25 state sales tax. Cashiers check or money order for immediate shipment from stock. Personal checks require
2-3 weeks to clear. Cash COD available by phone order and charges will be added. No credit card orders accepted. ENHANCEMENTS for other
ATARI compatible drives coming soon, call for information. Specify 1050 or 810 ENHANCEMENT, all 1050s use the same ENHANCEMENT.
Please specify -H model for all 810 disk drives purchased new after February 1982, call for help in 810 ENHANCEMENT model selection. Dealers
now throughout the world, call for the number of the dealer closest to you. ATARI ~a registered Irademark of Alan Computer Inc.

HAPPY COMPUTERS, INC. • P. O. Box 1268 • Morgan Hill, California 95037 • (408) 779-3830
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NEW PRODUCTS

Strategic Simulations announces the re­
lease of Computer Quarterback. Features in­
clude real-time play. semi-automated graphic
display of offensive and defensive alignments.
and one- 01' two-player modes.

Their other new tilles include Computer
Ambush, a World War 11 strategy game. and
Knights of the Desert, a recreation of that
war's North African campaign.

Cost is $39.95 each. except Computer Am­
bush is $59.95. Strategic Simulations. 883
Stierlin Road. Bldg. A-200. Mountain View.
CA 94043 - (415) 964-1353.

• • •

• • •

OTHER NEWS

Kylan Software has introduced their Pas­
cal compiler for XLiXE computers (64K is re­
quired).

Features touted arB a 6502 machine code
compiler, enhanced sound and graphics. a
built-in assembler ami complete tutorial man­
ual. DOS 2.5 is shipped with Pascal.

Priced at $69.95 from Kylan Softw8l'e. 1850
Union Street #183. San Francisco. CA 94123
- (415) 775-2923.

• • •
Spinnaker Software's Math Busters "pre-

sents an LUlUsual and vivid environment" that
combines math practice. music and dancing
to help children overcome their math fears.

Written by 10m Snyder Productions (Agent
USA and Snooper Troupsj. this program in­
creases in difficulty as you become more suc­
cessful.

For information. contact Spin.naker Soft­
w8l'e, 215 First Street. Cambridge, MA 02142
- (617) 868-4700.

Three new programs from Activision will
soon be shipping-Alcazar: The Forgotten
Fortress, The Great American Cross-Country
Road Race and Countdown to Shutdown.

Alcazar is aJl adventme featuring over 750
rooms in 23 different castles. Road Race puts
the player in realistic driving conditions re­
quiring shifting. maintenance and quick re­
flexes. Countdown has the player running 8
androids. all in search of the powor core in
a huge generati.ng plant that consists of 2000
rooms.

From Activision. 2350 Bayshore Frontage
Road. Mountain View. CA 94043 - (415)
960-0410.

"HOW TO" WIN AN ADVENTURE
The Guidebook for Winning Adventures,

by David aJld Sandy Small, delves into com­
puter adventure gaming-how to stmt, map­
ping, and how games are written.

Most of the book's devoted
to Infocom games: Enchanter,
Infidel, Planetfall, and Zork
I, II and III. Many clues are
given for these, but you need
a code to obta i.n each, so the
game can't be spoiled by "ac­
cidentally" glancillg at a page.

Priced at $9.95. 353 pages.
For information, call BAEN Computer Books
- (212) 947-8244.

ATARI XL USER'S HANDBOOK
This new book covers beginning concepts

for the new user, explaining
Atari BASIC, graphics, DOS
and file handling.

The sections iJlclude peri­
pheral and add-on devices,
software, computer instal­
lation. progranuning con­
cepts, using a printer, and
PEEK and POKE locations.

Written by the Weber Sys­
tems, Inco staff, 360 pages, the handbook sells
for $15.95. From Weber Systems, Inc., 8437
Mayfield Road, Chesterland, OJ-[ 44026 ­
(216) 729-2858.

LETTER·QUALITY PRINTER AT LOW COST
The Alphapro 101 daisy wheel printer boasts fine leller-quality type at a reasonably low

price. The 101 prints 20 characters a second in proportional spacing, boldface. double-strike,
reverse linefeed, superscri pt and sub­
script, and has a full year warranty.

The 101 also features a 93-byte buff­
el~ expandable to 4000 bytes. The print­
er offers selectable pitch and handles
paper up to 13 inches wide. Diablo- and
Qume-compatible print wheels are in­
terchangeable on the 101. There's also
an AtaTi-compatible 101 available, pack­
aged with a serial port adapter and in­
structions for Atari users.

The 101's cost is $399.95. For infor­
mation, contact Alphacom, Inc., 2323
S. Bascom Ave., Campbell, CA 95008
- (408) 559-8000.

HANDICARDS
Two sturdy, slick plastic reference cards aTe available for Atari computers, both from I-Iandi

Publishing. The Handicmd for the
AtariWriter details page layout
commands. editing conunands
and printing conullands. Also co­
vered are Epson printer control
codes.

A second card. for new Atmi
BASIC users. covers computer op­
erat ions. programming and data
commands. graphics and sound,
math and string commands, and
an error code listing. These cm'ds
fit above the top row of keys and
stand upright.

Priced at $8.95 each from Han­
di Publishing, P.O. Box 453, Ards­
ley. NY 10502.
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The Latest Innovations FroIn CDY
At The Lowest Prices Ever!

Crisp, perfectly legible 80 columns! Incredibly powerful debugging monitor!

OMNIVIEW is a means ofachieving professional word processing on your
Alari! Alone time you needed an expensive. slol consuming board 10

achieve SO columns and it was only available for Ihe SOO. BUI now even you
400. 600XL and SOOXL owners can enjoy the power and convenience of SO
columns al a very modesl price! You see. OMNIVIEW lakes advanlage of
the high resolulion graphics mode already buill inlo IheATARI 10 generate
an SO column screen edilor essenlially identical to the ATARI screen edilor
(E: S:). This means Ihal OMNIVIEW will give you an SO column OUlpul in
most environmenls where Ihe 40 column E: would be used (BASIC. MAC
65. modem programs. etc.). In addilion. OMNIVIEW will work wilh the SO
column versions of Leiter Perfect and Dala Perfect. probably the mosl
popular combination of professional quality word processor and data base
for the ATARI. Designed 10 be legible even on a TV scI for casual usc.
OMNIVIEW'scharacter set looks superon a monochrome monitor or color
monitor with separate chrominance and luminance inputs.

But there are otber features built into OMNIVIEW to make it even more
attractive. The 400/800 version bas built in AXLON Ra mdisk handlers to
allow you an ullra fast disk drive witb almost any DOS whicb uses standard
SIO calls (2.0S. MYDOS. DOS-XL.etc.) Tbe (,OOXL/XOOXL version
(OMNIVI EWXL) has other outstanding features which alone arc worth tbe
price' How many ofyou XL owners bave cursed tbe translator disk from tbe
day you bought your computer"! OMNIVIEWXL has an enhanced
operating system which is extremely compatible with the old 400/XOO OSB.
allowing it to run most of those programs which would not ordinarily run on
an XL without the translator disk' A new fealure ofOMNIVIEW is tbat it
will allow you to copy the operating system inlo RAM. freeing up Ihe -lK of
extra user RAM and allowing even Ihose nasty games which look for ROM
in the SCOOO page to run' And you ATRKOOO 0" ne" willlovc the huill in SO

column ATRMON.allowingyou 10 instantly switcb hack and forth helween
Ihe ATARI and CPM environments. Lastly. OMNIVIEWXL includes Ihe
famous FASTCHIP floating point package forsignilicanlly increasing tbe
speed of programs like BASIC which usc floating point. With all of these
features at such a modest price. don't d~lay. YOLI can start enjoying (he
wonderful convenience of OMNIVI EW witbin a couple of days or placing
your order'

OMNIMON is a ROM resident extension of the ATARI opera ling system
which adds a new dimension 10 your machine' In Ihe hands of a novice
programmer it is a wonderful learning tool fordiscovering Ihe many secrets
ofyourATARI. And Ihe more you learn.lhe more OMNIMON has 10 offer.
so Ihal experls find il indispensible for its power aod convenience. II inslalls
permanently and gives you complele conlrol over your compuler. and even
though il is always available (by pressing SELECT and SYSTEM RESET).
illakes up no user memory because it resides in the unused 4K block al
$C()(J(). Usc it to inlerrupl. examine. and manipulate any program in
memory wbether il be disk. casselle. or cartridge based. II is especially good
for program development or customizalion of existing programs. The
Ilexible disk I/O allows you 10 write to or read from disk in eilher single or
double density so that you can edit rawsectordata or even load a filewilhout
DOS. Many debugging tools are at your disposal: Display/Alter memory or
6S02 registers. Disassemble memory. Search memory. Hex/Char modes.
Single Step execution. JSR or GOTO address. Push/Pull stack. Prinler
dump. elc. A toggle switch allows you 10 make OMNIMON invisible 10

games which might be looking for il. making it compalible with all
software.

If all of this power weren'l enough. cerlain versions of OMNIMON have
even more !Catures' The XK OMNIMON and OMNIMONXL have Hex
Conversion and Hex Arithmetic. Block Move. a Relocalor. and a Line
Assemhler. A Binary Load command allows you to load any binary load file
without DOS and douhlesas a disk directory command which prinlsoullhe
start sector of each tile. Lockup recovery allows you to recover from syslem
lockup. meaning that when your computer freezes. you can usually salvage
the program or texi lile in memory hy popping into OMNIMON and
dumping memory to disk. Advanced users will like the user eXlendibility
fcaturc \",·hil:h allows them to make use of the interface routines of 8K
OMNIMON inlheirown sortware. The SK OMNIMON also has residenl
AXLON Ramdisk handlers. allowing you to use Ihis powerful device as an
ultra fast disk drive with almost any DOS which uses slandard SIOcallsand
cven hoot programs like word prOl:cssors. data bases. and games which
access the disk a lot. Once you have an OMNIMON in yoursyslem. you will
\\under ho\\ you evcr did without it!

Feature Comparision Chart

S124.95
S139.95
5139.95
5t64.95
515.00

569.95
594.95

5109.95
511~).95

515.00
519.95
529.95
S44.9S

569.95
569.95
534.95
529.95

5249.95

Other fine products:
UK Leiter Perfeci or Dam Perfect
OSS BASIC XL, MAC 65 or ACTION
OSS BASIC XL, MAC 65 or ACTION tool ki,
Monochrome mOllilor adaptor for 400 (perfect for OMNIVIEW)
AXLON Rarnpower t28 (Ramdisk)

Pricing
400/HtH): Piggyhih.:k hoard plugs inlo cxisting OS board. Inexpensive and casily

di~ilhkLl.

OMN IMON piggyhac..:k hoard
OMN IMON piggyh"ard & OMNIVIEW
OMNIMON piggyhack hoard & XK OMNIVtEW
OMNIMON piggyhack hoard & XK OMNIMON
Add FASTCHIP t10ating point to any of the ahove
FASTCI-II P l10ilting point pat.:kagc hy ilself
OMNIVIEW for piggyhac..:k or Ramrod OS hoard
XK OMNIVIEW or XK OMNtMON for pilll,'Yhack or Ramrod

HlXl:Rill11rod OS hoard rcp1<u.:es existing OS hoard and comes with enhanced OS in
EPROMs.11 has ~ sockets forOMNIMON/OMNIVIEW enhancementswhit.:h C<ln
he sclecled with il swilch.
Ramrod OS & OMNIVIEW
Ramrod OS & XK OMNIVIEW
Ramrod OS & XK OMNIMON
Ramrod OS & XK OMNIMON & OMNIVIEW
Add FASTCI-IIP !loaling poinllo any oflhe ahove

600XL:Thc supplicd ROM rcplm:cs existing OS t.:hip on mother board.
OMNtVIEWXL (indudes FASTCI-IIP and XIIU compalihle OS) 559.95

800XL: Replace existing OS chip or add Ramrod XL 10 select between J possihle
OS·s.
OMNIVIEW (includes FASTCHIP <lnd X(X) compillihlc OS) 559.95
Ramrod XL & OMNIMONXL (indudes FASTCHIP and XUO compalihle OS)

5'1'1.95
R<ll11roO XL &: OMNIMONXL &: OMNIVIE\VXL (i.e.. comhination or all ahovc)

5144.95

-\JJ.'nlur
IbmroJ·\1

\"II.:V. \1

Hlmrod·XI.
PIg.l!~·ha,~

1100\[

$bmrod -----Lf}!!-Iad,', lul----­
OS Board ---O~'N'\lO~ ur Ramrod---

1100 II~ m.INI Sf.: ,'I!:\\ ~h: "lEV.
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400/800
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rnclude~ FAST(HIP FP
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C:CPU Regl~ler~

O:OI\pla} ~lemol}
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F:FIII Prog,am BuHer
G:Bmary lnad Ollet'IOr)
H:He, Conlmion
H:He, A'llhmellc
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lJump Subroulme USRj
L Dille SrI«llon (onHol
\1 \IOIe Bloc.l. of \lrmOl'\
\.Rdl\."ire MO! Colk
O:Opnale f,om Pro,:ram 8uffer
P·Pnnter (onHo!
R Read Xl:101hl hom 1>1'1.1.
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How To Order
Add $2.00 for sh ipping ($4.00 for 2 day delivery). We accept money orders.
checks (allow2 weeks loclear) and credil cards (Visa and MC) We prefer to send
to send COD (cash or MO) and will gladly pay Ihe shipping and COD charges.
If you have any questions please call us. We would love to talk to you!

COY Consulting
421 Hanbee

Richardson, TX 75080
(214) 235-2146

DEALERS INQUIRIES SOLICITED



GRIFFIN'S
LAIR

Educational Prograllls
Revieur

by Braden E. Griffin, M. D.

All right, class, sit up straight and pay
attention. We're going to discuss geog­
raphy. Ugh! Bor-ing. But yes, geography.
It is important, you know. But, first, a
few anecdotes to underscore the depth
of knowledge currently maintained by
the majority of our citizenry.

I hail from West Virgima. I realize that
this is less than a big deal, but that's the
fact, Jack. Mentioning this usually elicits
a remark about shoes, then a "Gee, I
know somebody from Richmond." Rich­
mond? Richmond?! For Jerry West's sake
(a common Mountaineer epithet). that's
in Virginio.

During my years in Colorado and Ar­
izona, the discussions of my origins, re­
ferred to as "Back East," would often
give rise to remarks like "I have an un­
cle in Michigan." Michigan? Sure, I
know him. We're practically neighbors.

Bostonians give new meaning to the
word provincial. (They also give new
meaning to the word basketball.) There
is a story told of a very proper Boston
Brahmin matron, who, upon learning
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that a guest at her dinner party was from
Ohio, replied, "Heahh, we pronounce it
Iowa."

Had enough? No? How many people
know the capital of New Mexico? Not to
worry, if you can't spell Albuquerque,
'cause that ain't it. How about Oregon?
It has to be Portland ... 01', maybe, Eu­
gene? Yes, Charleston is a state capital,
but it's a fer (sic) reach to Myrtle Beach.
You may remember that Pierre is a cap­
ital city, but of which Dakota, East or
West?

It would be yoW' fault if you bought
beachfront property in Nevada, unless
another fault preempts. A six-pack of
Molson's for all you Americans who can
name the Capital of Canada without
looking. You know Canada-that large
country just north of us. Of all the in­
habitants of the Americas, we have the
gall to assume the unique title, "Ameri­
cans." We go beyond arrogance. I think
the word is hubris.

Get the point? I don't think it unrea­
sonable for someone to know what states
one would pass through to go from Tex­
as to North Dakota, or Detroit to Miami.
Someday, one may need to know just

where Cleveland is ... if only to avoid it.
Just kidding. How 'bout them Cavs?

The program reviewed this month
provides an entertaining way to explore
the continental U. S. while enhancing
many other learning skills.

AGENT USA
Tom Snyder Productions, Inc.
SCHOLASTIC WIZWARE
906 Sylvan Avenue
P.O. Box 2010
Englewood Cliffs, NJ 07632
48K Disk $29.95

Readers famiiiar with Tom Snyder's
contributions to the field of education­
al software, which entertain and enlight­
en children, will not be disappointed by
this clever, creative package for children
ages nine and up. This game encourages
the development of an organized ap­
proach to a problem, using a combina­
tion of factual information and logical
thinking.

The excitement of the game itself pro­
vides more than enough initiative to get
kids started playing, while the challenge
and, occasionally, the frustration will
hold their attention.
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Agent USA is the good guy. And just
guess who gets to be this super sleuth
from the Central Intelligence Bureau?
Right again, 007. What is the menace
that threatens our very existence and
"the American way of life?" No, it's not
Prince ... nor Andy Rooney.

It's the evil FuzzBomb, created when
one of a dozen alien crystals was placed
inside a TV set. This electromagnetic
mutant has the power to change people
into FuzzBodies, mindless emissaries of
static chaos with destructive powers of
their own. I wonder, could the sight of
dazed, red-eyed youths leaving a video
arcade have been responsible for the
game concept? Or maybe MTV? I know,
the 700 Club. Get it? 700 ... 007. Well,
maybe.

With the citizens of our great democ­
racy in peril as the FuzzBomb goes from
city to city, Agent USA must find and
destroy this technologic terror, before it's
too late. (Another cliche ... a relapse?)

The only protection against the Fuzz
creatures is found in the very same crys­
tals responsible for this Armageddon.
The player begins the game with ten
crystals which, if touched, turn a Fuzz­
Body back into a normal person.

Extra crystals can be grown by plant­
ing them and waiting for them to mul­
tiply. It is not only necessary to have an
ample supply of crystals to rescue the
"fuzzed," but the maximum supply of
one hundred crystals is required to dis­
arm the FuzzBomb.

ASTRA
Double Disk Drives

•INCLUDES DOS
Big "0" Double Sided . $595.00
2001 Two Drive $495.00
1620 Two Drive $349.00

1620 quantities are limited.

ADD $10.00 DELIVERY
MASTERCARD I VISA

THE PROGRAMMERS WORKSHOP
CALIFORNIA (714) 796-6821
OUTSIDE CA (800) 228-6821

CIRCLE #105 ON READER sE-FivICE CARD
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continued

If touched by a FuzzBody, one-half of
the crystal supply is taken away. If the
supply is totally depleted, whether by
the FuzzBomb or its henchmen, Agent
USA turns into a FuzzBody, and only
the slim hope of an wlluzzed citizen
coming to the rescue remains.

Agent USA.

There is lots of excitement in grow­
ing crystals quickly, zapping FuzzBodies
and trying to fortify a town with addi­
tional crystals. However, the real chal­
lenge is tracking the FuzzBomb down
with gathered clues and the railway
system.

InfoBooths are found only in state
capitals and Washington, DC. Here, a
computer terminal that's linked with cm
headquarters provides information relat­
ing to the number of crystals fortifying
a particular city, the FuzzBomb's exact
location, and a prediction map, which
shows "fuzzed over" cities and the likely
direction of the spread.

The train travels to all the state capi­
tals and many other major u.s. cities.
Tickets are obtained at a ticket booth
(did you think it would be the bakery?),
where a train schedule appears on the
screen. After one has selected and typed
in a destination, a ticket for that train
is issued.

A continuous display of the time is al­
ways on the screen. Trains arrive at the
station every few minutes. When the
right one comes along at the right time,
it is boarded. Once the time required for
that particular trip has elapsed, thanks
to a speeded up computer clock, one
detrains at the depot (doffing one's derby
to Darling Dora with the dazzling dia­
mond D dangling from her dainty, dim­
pled neck). Care must be taken at the
train stations, since FuzzBodies may be
using this mode of transportation, and
bumping into them is worse than being
without Certs.

Now, it might seem pretty simple to

go to an InfoBooth, find out where the
FuzzBomb is, then get a ticket to that
city and waste the sucker. Not so. Wher­
ever one happens to start from, the city
is connected by train only to those cities
surrounding it.

There is no train directly from Mobile
to Denver. And, although there are a few
"rocket trains," which travel long dis­
tances very quickly, most of one's travel
will be by the local, slower trains. A
knowledge of a city's location within a
state is necessary for efficient travel. If
one wants to go to Wilmington, Dela­
ware from Syracuse, New York, it's im­
portant to know if the train to Buffalo,
Albany or Rochester is most appropriate.

Sowlds kind of like real travel. Agent
USA just arrived in Ohio and wants to
know where the FuzzBomb is. Let's see.
InfoBooths are located in state capitals.
Ohio ... hmmm. Toledo? Akron? Cin­
cinnati? Hello, Columbus!

Success with Agent USA requires the
player to organize activities as they re­
late to train schedules and the logistics
of ongoing events. While accomplishing
the task of travel, one must prepare and
plan for confrontations with the enemy,
by growing crystals and fortifying cities.
These are important skills to develop,
and Agent USA does it under cover of
fun and excitement.

This extremely well-designed and ac­
curate game package includes an Infor­
mation File and U. S. map, that shows
major cities and state capitals on the
train route. The ability to trace train
routes on the map, then wipe it clean
adds a nice touch.

Those becoming expert in Agent USA
should consider a career with the Cen­
ter for Disease Control (CDC) in Atlan­
ta. I bet epidemiologists have nightmares
like this game. That's where the idea
came from ... a virulent, extraterrestrial
organism capable of turning men and
women alike into indistinguishable mis­
creants ...The Androgynous Strain. 0

Dr. Griffin, as Chief of Newborn Medi­
cine at a perinatal center, spends most
of his time in the newborn intensive care
ward. Off-hours, he's been using an
Atari 800 for four years. ANALOG Com­
puting magazine is almost entirely sub­
sidized by Dr. Griffin's health insurance
reimbursement, for providing psycho­
therapy through writing-to cure his
unbelievable attraction to cliches.
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MAGNIPRINT II
ALPHA SYSTEMS
4435 Maplepark Road
Stow, OH 44224
(216) 374-7469
48K $24.95

by Frederick D. Oldfield

REVIEW ~.

Magniprint II.

Magniprint II is one of the programs
responsible for the dreaded love-hate re­
lationship all too familiar to computer­
ists.

I really wanted to love this program.
After all, it promised to provide a prin­
tout of all my graphic masterpieces. It
does. Whether you use Micro-Painter,
Micro-Illustrator, Paint, Fun With Art,
B/Graph, Graphic Master, Strip Poker,
Super Sketch, Movie Maker, Graphics
Magician or the Atari Light Pen, this
program allows you to make printouts.

In fact, you can even make prints of
screens created with yow' own or maga­
zine programs, such as Magic Palette
from ANALOG Computing's issue 26.
There's a special screen save routine to
add to these programs. The file thus
saved can then be used by M-II.

A sirnilm process is performed on
some or all of the commercial programs.
Their pictme files are converted to a
kind usable by M-II. Therein lies the
first problem: in order to print a screen,
M-II must be able to access and use files
in which screen data is stored.

One of my favorite graphics programs,
The Alog Displaymaker, isn't included
in the list of covered programs and, as
it's written in FORTH, I can't add the
BASIC routine to save compatible files.
Displaymaker does have its own print­
er dump routines, but they're not as ver­
satile as M-II's.

With M-II, you can get a quick print­
out in normal or inverse print. This is
a sideways print approximately V. page
in size. You can also print in normal or
sideways formats in up to eight different
sizes, or you may choose three different
poster sizes. Posters aTe printed in sec­
lions and must be glued or taped to­
gether.

Another great featme is the ability to
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add text to most screen files. The prob­
lem: text position must be indicated
with the joystick, and there are no con­
trols for centering or undoing a letter­
except to erase it by deletion, which also
deletes whatever was on the underlying
design. While you may use inverse and
even graphics chaTacters, you can only
print in one size.

There's a "touch-up" featme, but I
found it difficult to use and was unable
to match the background shade I was
trying to replace.

M-II has a featme to let you view yom
screen in a different graphics format. A
graphics 9 screen can be viewed or even
printed as a graphics 8, and vice versa.

Even a graphics 10 screen can be viewed
and/or printed in graphics 9 or 8. (The
text adding featme is only available in
graphics 8, so these conversions come
in handy.) In fact, M-II is supposed to
be able to provide a printer dump for all
Atmi graphics modes except text modes
1 and 2. Even normal graphics a can be
dumped. I haven't tried any graphics
modes other than 7.5, 8, 9, and 10.

So why does this program also rouse
in me feelings of hatred? M-II comes
with a simple but seemingly complete
manual of twenty or so pages. The man­
ual gives you the feeling that you'll have
no problems making the program work.
Unfortunately, it isn't quite true.
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.. 517

..539

P.O. BOX 278-DEPT. AN • WILDWOOD, PA 15091

ACCESSORIES
Ape Face Printer

Interlace 549
BASF SS.DD 514 bx
BASF DS.DD 519 bx
Compuserve Starter

Kil(5 hrs.). . .... 523
Digital Devices A 16

Printer Int. w/16K
Buller. . .... 589

Disk Case (Holds 50) .. 59
Disk Drive Cleaner ... 59
Full Siroke Replacement

Keyboard AT 400 .. 549
Generic Disks ... Cheap
Indus GT Disk Drive Call
MPP1000E Microbits

Modem ..... 587
Microbits Microprint

Inlerface .539
Microbits MPP1150

Printer Interlace .. 554
Rana 1000 Disk Drive 5175
Wico Boss .... 512

First, for all of the slow, detailed print­
ing, the M-II program disk must be in
drive 1. I don't remember reading tl1at
anywhere, and there's no prompt on
screen. If you make an error and don't
have the right disk in the drive, you may
or may not lose the screen you're work­
ing on. In any case, you're usually giv­
en no clue of what the problem is.

Error trapping is reasonably good, but
imperfect. Another annoyance is the cm­
SOl' used in the program. It's extremely
small and often difficult to see,

Switching graphics modes is accom­
plished by pressing the ESCape key.
Other than the difference in screens,
there's no indication of what graphics
mode you are in. This is probably not
a serious probl~m-it'smore of a psy­
chological problem. It makes me feel
less confident about what I'm trying to
do.

Maybe that's my real gripe with M-II,
Its power is obvious, its featmes many,
but I feel somewhat overwhelmed. This
isn't a program you'll master in a day or
two. Sme, you can use it almost imme­
diately, but it will take time and prac­
tice to exploit its full potential.

Along with the main program, you
also get Print All, which will allow you
to print yom BASIC listings with all in­
verse and graphics characters,

The manual does include some trou­
bleshooting information and a reference
sheet of available options. The disk is
copy-protected but, in addition to a 90­
day walTanty period on the media, Al­
pha Systems will replace a defective
disk for $6.50. Not as convenient as be­
ing able to make yom own back-ups
(and with the heavy use the disk gets in
printing, this would have been a good
idea), but at least the replacement isn't
too expensive.

If you're prepared to experiment and
take the time to master the program,
Magniprint II is a versatile and power­
ful program which will meet most, if not
all yom printout needs. At $20.95, the
price is hard to beat. 0

Review
continued

Fred Oldfield, an instructor in the
retraining department of Mohawk Col­
lege, purchased his first Atari in 1981.
It 11as become a workhorse, producing
newsletters, mailing lists, course materi­
als, class records and articles.

Software Discounters e:;J
of America (& Peripherals, too!) S.D. of A,

Orders Outside PA-1·800·225·7638
PA Orders - 1·800·223·7784
Customer Service 412·361-5291

-Free Shipping on orders over $100 in continental USA
-No surcharge lor VISA/Mastercard
-Your card is not charged until we ship

Our 1st Annual Christmas in July Sale!!!
ACCESS Pole Position (D) .. , ,519 Letter Perfect (D). .549 Tigers in Snow (D). .526
Beach Head (D). . .. 523 Sands of Egypt (D) .. 517 Spell Perlect (D) .. 529 War in Russia (D) ... 553
ACTIVISION The Goonies . Get In Line LEARNING COMPANY SCARBOROUGH
Decathalon (R). . .517 laxxon (D) 519 Bumble Games (D) .. 523 MaSlerlype (D) 523
Designer's Pencil (R) 517 DESIGNWARE Colorasaurus (D) 519 Maslerlype (R). . .. 526
Ghostbusters (D) 521 Creature Creal or (D) .519 Magic Spells (D) 523 Net Worlh (D) 549
Pillall 2 (R) . . 517 Crypto Cube (D).. ..525 Moptown Hotel (D) .. 526 SIERRA ON LINE
Space Shull Ie (R) 519 Math Maze (D) .. . .525 Moptown Parade (D) .526 Dark Crystal (D) 525
ARTWORX Spellicopter(D) 525 Word Spinner(D) 523 Homeword(D) 533
Bridge 4.0 (TorD) . ..518 Trap·A·loid (D) 525 MICRO·LEAGUE Ultima I (D) 523
Compubridge (D) 518 ELECTRONIC ARTS SPORTS Ultima II (D) . .539
French (D) 519 Archon II (D). .523 Micro·League Wizard & Princess (D)519
German (D). .. 519 Axis Assasin (D) .512 Baseball (D). .. .526 Wiz Type (D). .. .. 523
Ghostchaser (D) .... 516 Cut & Paste WP (D) .. 519 MICROPROSE SPINNAKER
Italian (D) . .519 Financial Crusade Europe (D) .. 526 Adventure Creator (R)517
Monkeymath (D). .517 Cookbook (D). . .. 529 Decision in the Aerobics (D). . .523
Monkeynews (D). .517 Hard Hat Mack (D) ... 517 Desert (D). . .. 526 Alphabet loo (R) .. 517
Slap Shot Hockey (D) 516 Murder on the F·15 Strike Eagle (D) .521 Delta Drawing (R) ... 517
Strip Poker(D) 521 linderneul(D). .519 Kennedy Approach (D)523 Faeemaker (R) .517
Female Dala Disk #1.516 Music Construction Spilfire Ace (D) 519 Fraclion Fever (R) 517
Female Data Disk #2.516 Set (D) .. 519 MINDSCAPE Kids on Keys (R) 517
Male Data Disk ..... 516 One·on·One (D) . .525 Bank St. Kindercomp (R) 517
AVALON HILL Pinball Construction Musicwriter(D) .... 533 Math Busters (D) 519
B·l Nuclear Sel(D) .... 519 Crossword Magic (D) 533 Most Amazing

Bomber (D) 516 Realm of Halley Project: Mission in Thing (D)
Computer Stocks & Impossibility (D) .. 519 our Solar System(D) 529 Snooper Troops

Bonds (D) . . .. 519 Seven Cilies Gold (D) 525 Tinka's Mazes (D) . .517 1 or 2 (D) . 519
Jupiter Mission EPYX Tink's Adventure (D) .. 517 Story Machine(R) .. 517

1999 (D) 533 Ballblazer (D) . .. 526 Tuk Goes to Town (D). 517 Trains (D) .519
Legionnaire (D) 521 Gateway Apshai (R) .519 MUSE SUBLOGIC
Maxwell Manor (D) .519 Jumpman (D) . . . .. 516 Beyond Castle Flight Simulator II (D) 533
Quest Space Jumpman Jr (R). ..516 Wollenstein (D) .523 Night Mission

Beagle(D) . . . .523 Pitstop (R) . . .519 Castle Wolfenstein (D)519 Pinball (D) 521
T.A.C. (D) .... 527 Puzzlepanic (D) ..... 519 OSS SYNAPSE
Telenguard (D) .. 521 Summer Games (D) .. 525 Action (R) . .559 Alley Cat (D). .517
BATTERIES INCLUDED Temple Apshai (D) ... 519 Action Tool Kit(D) ... 526 Blue Max 2001 (D) .. 519
Home Pak (D) 533 • Buy 2 Epyx titles Basic XL (R) .549 Electronic Novels Call
BIG FIVE & receive Basic XL Tool Kit (D) .526 Encounter (D) 517
Bounty Bob's Adv. (R)529 Puzzlepanic free DOS XL w/Bug 65(D) .526 Quasimodo (D) 517
Miner 2049'er (R) . . .59 FIRST STAR MAC/65 (R) .559 Syn·Calc (D) . . 535
BRODERBOND Spy vs Spy (D). . .. 519 MAC/65 Tool Kit (D) .526 Syn·Chron (D) .. 526
Arcade Machine (D) .539 FISHER PRICE Wrilers Tool Syn·Comm (D) .. 526
Bank St. Writer (D) .. 543 Dance Fantasy (R) .. 517 w/Spel1 Checker (R) 559 Syn·File (D) 535
Loderunner (D) 523 Linking Logic (R).. .517 OMNITRED Syn·Stock (D) 526
Mask 01 Sun (D) 525 Memory Manor (R) .517 Universe (D) Call Syn·Trend (D). .526
Operation GAMESTAR ORIGIN TIMEWORKS

Whirlwind(D) 525 Star Bowl Ultima III (D) 539 Data Manager (D) 517
Print Shop (D) .529 Football (TorD) ... 521 PROFESSIONAL Eleclronic
Print Shop Star League SOFTWARE Checkbook (D) .... 517

Paper Refill. . .514 Baseball (TorD) 521 Trivia Fever (D) 525 Money Manager (D) .517
Spelunker (D). . .521 HBJ SSI TRONIX
Whisller's Brother (D)519 Computer SAT (D) ... 549 Battle Normandy (D) .526 Pokersam (D)
CBS INFOCOM Breakthrough in SAM. (D) .
Astra Grover (D) .523 Cutthroats (D) . . .523 Ardennes (D) 539
Big Bird's Deadline (D) 529 Broadsides (D) 526

Funhouse (R) ..... 523 Enchanter (D) .523 Carrier Force (D) 539
Big Bird's Inlidel (D) .527 Combat Leader (D) 526

Spc. Del.(R) 517 Hitchhiker's Guide Computer Ambush (D) 539
Dr. Seuss Puzzle (D) .521 to the Galaxy (D) .. 523 Computer Baseball(D) 526
Ernie's Shapes (R) 517 Invisiclues Calf Computer QB Call
Match Wits (D).. ..519 Planellall (D) 523 Cosmic Balance (D) .526
Math Mileage (R) .519 Seastalker (D) 523 Cosmic Balance II (D)526
Success w/Malh Call Sorcerer (D) 526 Eagles (D). . 526
Webster Word Starcross (D) . .529 Epidemic (D) .. 523

Game (R) ..... 519 Suspect (D) .529 Field 01 Fire (D) .526
CONTINENTAL Suspended (D). . .529 50 Mission Crush (D) 526
Financial Witness (D) 523 Fortress (D) . .523

Strategies(D) 529 lark I(D) 523 Galactic Adv.(D) 539
Home Accountant (D)544 lark 2 or 3 (D). .526 Imperium
Book Adv. Games (D) 516 KOALA Galactum (D) 526
DATASOFT Cotoring Series 1 (D) .. 59 Kamplgruppe (D) 539
Bruce Lee (D) 523 Coloring Series 2 (D) .. 59 Knights 01 Desert (D) 526
Conan (D) . .523 Instant Programmers Objeclive Kursk (D) .. 526
Dallas Quest (D) .... 523 Guide (D) . . 59 Operation Market
Dig Dug (D) .. 517 Spider Eater (D) 59 Garden (D) Call
Lost Tomb (D) 519 Tablet w/Painter (D) .529 Questron (D) 533
Pac Man (D) . 517 LJK RailS West (D) . 526
Pole Position (D) .... 517 Dala Perlect (D) .549 Relorger '88(D) ..... 539

CIRCLE 1/106 ON READER SERVICE CARD

·Ordering and Terms: Orders WIlt' cashier check or money order st1ipped immediately. Rersonal/company
checks. allow 3 weeks cle.rance. No C.O.D.'s. Shipping: Continental U.S.A.-Orders under $\00 add $3:
'ree Shipping on orders over $100. PA reSidents add 6% sales tax. AK, HI, FPO·APO-add $5 on all orders.
Sorry-no International orders. Defective merchandise will be replaced with same merchandise. Other
returns subJect to a 15% restocking charge-NO CREDITS! Return must have authorization number (412)
361·5291. Prices subject 10 chan(:1e without notice.
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32K Disk UTILITY

cess

DOS III to DOS 2 Converter----._-

by Matthew Jones

Until recently, I was working for Atari International
in the U. K. as a Product Support Specialist. You un­
doubtedly know that product support was one of the
departments to go in the Tramiel takeover.

A week before it happened, I was asked by a disk
user how to transfer DOS III files to DOS 2. DOS III
comes complete with a program to enable users to
access DOS 2 programs, but not vice versa. So, with
time on my hands, I've written a program for this
purpose, which I call Access III.

The listings and disk files for Access III will trans­
fer any DOS III file to DOS 2 (accepting limitations
of single-density disk space), making more than one
pass if necessary.

Using Access III.
Operation of the program is essentially very sim­

ple. DOS 2 must be booted, then Access III is LOAD­
ed, using L from the DOS menu. The program will
RUN automatically.

The user will be asked to input the filename to be

ANALOG COMPUTING

transferred. Only "legal" letters and numbers are ac­
cepted, and RETURN enters the name. You are then
asked to insert the DOS III disk, and, after RETURN
is pressed, the disk will be checked to ensure it is
DOS III, after which the dictionary will be searched.
If the file isn't found, the user will be told and asked
for a DOS III disk again.

This will be repeated until either the correct disk
is inserted when the file will be loaded, or the user
presses DELETE. Pressing DELETE restaTts the proc­
ess, at whatever stage the program, and this is indi­
cated in the message given in response to pressing
the HELP or INVERSE VIDEO (LGO) keys.

The next stage is the saving of the file, which is
preceded by a check to ensure that the disk has been
changed to DOS 2. Standard CIO calls are used to
save the data, so Access III could be used with an­
other compatible DOS (even "true" double density),
to access DOS III files.

If the file is too large for memory, more than one
pass is made to complete the operation. It should be
noted that Access III does not check the disk on the
second time around for the filename, so inserting the
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-[0 Access III continued

_ wrong disk of the correct DOS type would cause an
error which would make the program restart. This
was not considered to be a serious problem, as there

_ is no chance of destroying the original, and the user
= will alvJ'ays be notified of such an error.

After the file has been transferred, the user is asked
if there is more to transfer. If the answer is no, the
program exits via the warmstart vector.

Two smaller points about Access III . .. Holding
START will speed up the title routine. Holding all
three CONSOL keys down exits through WARMSV,
to end the program.

Access ill was written with Atari's Macro Assem­
bler, to run on any Atari computer of at least 32K,
and I've converted the final object code to your stan­
dard BASIC binary file-creating program format. 0

After starting machine code computing in 1979 using
hex keypads, Matthew Jones was technical manager
of Efficient Chips (an Atari dealer), later moving to
Atari International before freelancing. He has writ­
ten ViewTerm, a viewdata terminal program, and is
now on a research project at the University of Bath.

Listing 1.
BASIC listing.

10 REM *** ~CCESS DOS III ***
30 TR~P 40000:D~T~ 0,l,2,3,4,5,6,7,8,~

,O,0,O,O,OLO,0,10,ll,12,13,14,15
40 DIH D~T~C~1),HEXC22):fOR X=O TO 22:
RE~D N:HEXCX)=N:NEXT X:LINE=~~O:RESTOR

E 1000:TR~P 120:? "CHECKING D~T~"
50 LINE=LINE+I0:? "LINE:";LINE:RE~D DA
T$:If LENCD~T$)<}~O THEN 220 .
60 DATLIN=PEEK(183)+PEEKC184)*256:If 0
~TLIN<>LINE THEN? "LINE ";LINE;" HISS
ING!":END
70 fOR X=l TO 8~ STEP 2:Dl=ASCCDAT$CX)
)-48:D2=ASCCDAT$CX+l))-48:8YTE=HEXCD1)
*16+HEX CO2)
80 IF PASS=2 THEN PUT Ul,8YTE:NEXT X:R
EAD CHKSUH:GOTO 50
~O TOTAL=TOTAL+8YTE:If TOTAL}~~~ THEN
TOTAL=TOTAL-I000
100 NEXT X:READ CHKSUM:If TOTAL=CHKSUM

THEN 50
1.10 GOTO 220
120 IF PEEKC1~5)<}6 THEN 220
130 If P~SS=O THEN 180
150 PUT U1,224:PUT Ul,2:PUT U1,225:PUT
Ul,2:PUT Ul,22:PUT Ul,32:CLOSE Ul:EHD

160 FOR X=l TO ~O:PUT Ul,O:NEXT X:CLOS
E Ul:END
180 ? "INSERT DISK WITH DOS, PRESS RET
URN";:DIH IN$Cl):INPUT IN$:OPEN Ul,8,0
,"D:AUTORUN.SYS"
1~0 PUT Ul,255:PUT Ul,255:PUT Ul,O:PUT

Ul,32:PUT Ul,125:PUT Ul,41
210 ? :? "WRITING FILEu:PASS=2:LIHE=~~

O:RESTORE 1000:TRAP 120:GOTO 50
220 ? "8~D DATA: LINE u;LINE:END
1000 DATA 453A~8483A~8443A202020202020
202020202000~800A~048D4828~~008DDC02AD

IfDOC~06D0038DC626A230A~,750
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1010 D~TA 03~D4203~'OC'D4~03A'20'D4503
A~00'D44032056E4A'008DC602~240A~83'D42
03~'OC~D4~03~'20'D4503~~,715
1020 D~T~ 03'D44032056E4206126~~01204D
28~'0085568Df002~~128555~'158554~230~~
08~D4203~~00'D4803~D4~03,611
1030 D~T~ ~'7C2056E4~~20~208'D0720C~DO

f~8E152020~D28C~7Ef01DC~16f01CC~'8f012
C'2Ef076C~30~OE~C~5880E5,54~

1040 D~T~ C~41~013801~4C'8214C4~21~'0~
204D282080264C4~21C~3~80C~~D1520fOC5~D

~C28AC1520'~0820C88C1520,876
1050 D~T~ ~230~'08'D4203~~00'D4803'D4~
03~D~C282056E4~D1520C'08F025C~08DO~8~2

30~~08~D4203~~00~D4803~D,315

1060 D~T~ 4'03~~lE2056E420~D28C"8F07C
C~7Ef02~DOf3~~lC8555~~008556~~158554~2

30~~08'D4203~'00'D4803~D,345
1070 D~T~ 4'03~~7C2056E4~~088D15204C"
20~~008D15208556~'138555~~158554~C1520

~230A~08~D4203~~00'D4803,32'
1080 D~T~ 'D4'038'7C21fOO~2056E4EE1520
4C5'214C64202E2E2E2E2E2E2E2E7C7C2E2E2E
00~~00204D28208026208026,760

10~0 D~T~ 4C4~21~~018Df002202224~'0620

4D284C~C2100000000~'108D~~21A'008DA821
~'2~8DA'21~~808D~821A'01,60'
1100 DATA 8DOI03~DAA218DO~03A'008DOB03
~D~8218D0403ADA~218D0503A~522053E4AD03

03C~01DOA2EEAA21~DAA21C',17

1110 DATA 18fOl1ADA821186~808DA821~OC3
EEA~214CC021A~008D3~22AOOIA'2A85D2A~80

85D181D1D~0720D007C8COOC,367

1120 DATA DOf4f02518A~1065D185Dl'002E6
D2EE3~22AD3~22C~3Ef005A001DOD~00A~OA20
4D282080264C'D21A00081Dl,616
1130 DATA 2'40fOD3A~07204D28A~008D7624
8DC3228DC422AOOC81D18D71248D7224C881Dl
8D7324C881D18D7424C881D1,184
1140 DATA 8D7524A~018D0103A'188DOA03A~

008D8803A'2A8D0503A~008D0403A'522053E4
~D0383C~01D022~D73242078,834

1150 DAT~ 24CE7124f02D~D~~21186~06CDE6
028011~C73248~002A8D73244C~1224C8A2100

00AC73248'002A8D7324A~01,22
1160 DATA 8DC4224CD822A'008DC422A~0420

4D2820AD28C~7ED0034C4A21C~'8DOf2A'018D
0103A~528D0203A~2A8D0503,428

1170 DATA A~008D0403A~008D0803A~108DOA

032053E4AD0303C~01DO~AADOf2AC'A5f08EA~
08204D28ADC322D034A0028',874
!183 DATA 1020"11208810f7A~2E8DI020~0
008'0820C'20f007C8C008DOF4f014'8386~07
8D5423~0008~1020"0820C8,270
11~0 D~TA C005DOF5A220A'03'D4203~~20'D
4503A'06'D4403A~080DC322~D4A032056E4CO
01D057A~08'D4203A~2A~D45,675

1200 DAT~ 03A'80'D4403ADC422DOOFAD7424
'D4883AD7524~D4'034CAF23AD~82138E'80'D
4803AD~'21E'2A'D4'032056,255
1210 DATA E4COOIDOIC~'OC'D42032056E4CO
01DOI0ADC422D02A~'05204D282080264C4A21

A'00204D28A220A'OC'D4203,406
1220 DATA 2056E430EF208026A'03204D2820
80264C4A21~D722438ED71240AOA8DC526AD75
2438EDC5268D7524AD71248D,807
1230 DATA 7224A'008D7624A'018DC3222022
244C7'2268684C4A21A~02204D2820AD28ADAC
28C'7EFOECC~'8DOF2A~018D,555
1240 DAT~ 0103A~528D0203A~2A8D0503A~80
8D0483A~008D0803A'108DOA032053E4AD0303
C'01f0034CD223AOOf8'802A,242
1250 DATA C~A5D08~88888'802~D082600000
000000000048A~008DAA218DA821680A2EA821

OA2EA8210A2EA821186'1~8D,21'
1260 DATA AA21~003EEA821AD7624DOOA~~2A

8DA~21A'808DA821A~008D7724A'018DOI03~D
AA218DOA03ADA8218D0803AD,764
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1270 DATA A8218D0403ADA~218D05e3A~5220

53E4AD0303C~01D026EEAA21D003EEAB21ADA8
21186~808DA821~003EEA~21.512

1280 DATA EE7724AD7724C~08DOB7A~ff8D76
24604C8A217D1D1D1D1D1D2041434345535320
444f53204~4~4~011C1E1E1E.263

12~0 DATA 1E1E1E1E1E1E1E1E1E1E1E1EAOAO
AOAOAOAOAOAOAOAOAOAOAOAOAOA01D1D1E1E1E
1E1E1E1E1E1E1E1E1E1E1E1E.6~1

1300 DATA 1EAOAOAOAOAOAOAOAOAOAOAOAOAO
AOAOA01C1E1E1E1E1E1E1E1E1E1E1E1E1E1E1E
1EAOC1C3C3C5D3D3AOC4CfD3.~25
1310 DATA AOC~C~C~A01D1D1D1D1D1E1E1E1E

1E1EIE1E1E1E612075746'6C6'747'2070726f
6772616D1D1D1E1E1E1E1E1E.240
1320 DATA 627'204D617474686577204A6f6E
65731C1C1E1E1E1E1E1E1E1E1E1E1E1E1E1E1C
1C1C1C1C1E1E1E66726f6D20.'38
1330 DATA 415441524'20444f5320322E011D
1D1DID1D1D1D1D1D1D1D1D1D1D1D1E1E1E1E1E
1E1E1E1E1E1E1E1E1E1E1E1E.643
1340 DATA 1112121212121212120511121212
051D1E1E1E1E1E1E1E1E1E1E1E1E1E1E1E1E1E
1E1E1E1E1E1E1E1E1E1E464'.867
1350 DATA 4C454E414D45206'73207C2E2E2E
2E2E2E2E2E7C7C2E2E2E7C1D1E1E1E1E1E1E1E
1E1E1E1E1E1E1E1E1A121212.146
1360 DATA 1212121212031A121212030000A'
248D7026A'008D6026AC6026B'ff24F026C~01
f02548A230A'00'D4803~D4~.714
1370 DATA 03A'OB'D4283682056E4EE6026AD
6026DOD8EE70264C68264CC726ADC626DOEA20
8026AD1fDOC'06DOE08DC626.123
1380 DATA fOD8A'058DC526A200A00088DOfD
CADOf8CEC526DOf1600000A5102~7f85108D8E

D260464154414C204552524f.358
13'0 DATA 522D20436865636B207~6f757220
646'73682064726'76652E00506C6561736520
656E7465722074686520444f.273
1400 DATA 53204'4~4'20666'6C656E616D65
004'6E7365727420444f53204'4~4'20646'73
682C20707265737320524554.~73

1410 DATA 55524E00466'6C65207472616E73
666572206'6E636f6D706C6574652E004~6E73
65727420444f53203220646'.863
1420 DATA 73682C2070726573732052455455
524E005472616E73666572206f6620666~6C65
20636f6D706C6574652E0053.778
1430 DATA 65617263686~6E6720666f722066
6~6C652E2E2E2E2E2E2E2E00466f756E642066

6~6C652C204C6f61646'6E67.520

1448 DATA 2E2E2E2E2E2E0850726573732044
454C45544520746f2072657374617274005665
72736'6f6E20312E3120627~.21

1450 DATA 204D617474686577204A6f6E6573
00466~6C65206E6f7420666f756E642C20506C

6561736520726574727'2EOO.'73
1460 DATA 5361766~6E6720666~6C652C2070

6C656173652077616'74202E2E2E0026D126f5
2717273~27532773278E27A~.73~

1470 DATA 27C327D827f828160000488D4C28
A~128554A'008556AD48288555A230A~OO'D48

03~D4~03A'08'D4203A'7E20.784
1480 DATA 56E4A555C'03DOE6680AA88'3328
8D'D28B~34288D'C28A230A~00~D4803'D4'03
A~OB~D4203A4558888888'00.5'2

14'0 DATA 00f0062056E44C8'28A5558D4B28
6000ADfC02C'ffD012AD1fDOD0034C74E4ADDC
020D8602D01ffOE7A'008DB6.'85
1500 DATA 028Dff02A'408DBE02ADfC02C'27
fOO'C'3Cf04CD051080000A5558DE228AD4C28
8DE128ADE028204D28A'008D.'8'
1510 DATA DC028DB602A'ff8DfC02208026AD
E128204D28AOE2288555A'148554A230A'08'D
4203A'OO'04803'D4'03A'1D 6'~
1520 DATA 2056E44CAD28A~Ff8DfC02DOf6A2
40A'07'D4203A'00~D4803~D4'032056E43004
8DAC2860A~808511A'ff8DfC.'80
1538 DATA 0268684C4A210000000000000000
00000000000000000000000000000000000000
000080000000000000000000.373

•
CHECKSUM DATA.

(see page 24)

•
Listing 2.

Assembly listing.

Thl. proQram w•• written far twa
re ...on8w To fulfill a nQed, and
a. an experimental 8werci •••

i~.~:f~~:.nt~: :~~~:l.;O:~~~ ~:.
altered .ince it gtarted 11few
S&&~lnQly ~a.nlnQl••• label.
prob.bly did me.n something once!
1 hop. the comment. provided help

~~~w~n~:~~t:~~t~~~tw~~Uw~!tf.~oa.
• modul. 80 that .hould help.
- Matth.w Jane8

I
• OPEN CHANNELS FOR 110
I ---------------------
I
OPEN LOX .*30 Iloeb.3

LOA .*03 lopen
9TA ICCOM,X
LOA ._ee ;read .nd writ.

~~= ~C~~~~~E 'fnilme • ME:"

~~~ ~C~~~~~E
STA ICBAL,X
JaR CIOV ,open editor
LOA .0
STA COLOR2

E: NOW OPEN ON CHANNEL 3

LDX .S ... 0 'loeb *4
LDA ••03 ,open
STA ICCOM.X
LDA .*0C ,read and write

~ri: ~C~~~~~K ,fname • "K:"

~~~ ~C~~~~~K

, ProOram actually st.rts here
I
PRBSTRT LDA *... ,initiAlize data

STA LLENB
LOA .0
eTA HELPFG Iclear hel~ f140
2~~ ;~N90L :~~:~~ ~¥AR}tle
BNE OPEN 'pre6.ed? No.
9TA TPFLAB

'dl.k vsctor
,elC vector
I "",arm.t.rt

'CIO comllilnd

,console key.
'IRQ enAble malJk

,top of -free mem
,euraor inhibit
,char buffar­
,.tart/atop flO
,unit number
,bUB command
'8tatue return
Ibuffer pntr

*001F
*020E

*11l2E~
*02F0
*1lI2FC
*02FF
*031l11
*0302
*0303
*0304
*030~
*1lI30A
*030B
*0342
*0344
*1lI34~

*0348
*0349
*034A
*E4~3
llE"'~6
*E474

.BYTE .. E: .... 98

.BYTE "K;"._9B

.BYTE "0:"

.BYTE "

.BYTE III

I
OPENE
QPENK
OPENO
FILEST
FNPTR
I
I INITIALIZE
I ----------
I

MEMTQP
CR9lNH
CH
!39FLAB
OUNIT
OCQMNO
09TAT9
OBUFLO
OBUFHI
OAUXI
OAUX2
ICCOM
ICBAL
ICBAH
ICBLL
ICBLH
ICAXI
OSKINV
CIOV
WARMSV
I
J Hardw~r& Regl.ter.
I
CONSOL
IRQEN
I

;mask IRQ en.ble
IBREAK flAil
Icur.or row pntr
;.nd column pntr
,directory pntr
'inv video fl_Q
,ehift-lock fl.Q

:~~~~f~:~dfrAII

UIlI
*11
*~4

*~~
*01
*028b
*02BE
*1lI2Cb
*020C

, ....•.......•..•..•..•.••.••.•.••.
,...... ACCESS 008 111 ••• *.*
J ••• WRITTEN BY M. JONES 1984 •••
J ••••••••••••••••••••••••••••••••••
I
I
I
I
I
I
I
;
I
I
I
I
I
I
I: ~~~~~::~~_:~~:~~-:~~~:~~
I
POKMSK
DRKKEY
ROWCR9
COLCRS
OIRPTR
INVFLB
SHFLK
COLOR2
HELPFB
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(El Access III continued

11 CHARACTERS INPUT NOW

QNLY RETURN DR DELETE NQW VALlO

CURSQR NQW ON DOT

::g~:r.~.~:.a?lilQ

ifetch pointer
'for neKt tim!!

:!~~~E~i ~g~endfi
; 2 DISK'

; DELETE?

NXTBLK ;next block *
~g~~g~ 'get It
SAVeUF jaIl In- ~ave it
eUFPTR+l fhigh of buffer

I .. dd 1.:5K
*6 ,for safet.y
MEMTOP+l
NOMEM

NXTBLK

~~~~L~
ttl
MORFLB
BUFSAV

*9
MORFLB
114
M913P
KEYCHK
11126
51
FNOEL

INC DIRPTR+l ladd in carry
INC FCTR ;f1le counter
LOA FCTR
CMP 1162
BEQ NFF ;no file found
LOY ttl
BNE DIRSER ~eK~m next entry

.BYTE 0 'file counter

LDA *'~A ;flle not found
J9R MSBP
J9R PAUSE
JMP OOSERR

LOA
JSR
DEC
BEQ
LOA
CLC
ADC
CMP
BCS

LOA
STA
LDA
JSR
J9R
CMP
BNE
.TMP

CMP ... 98 ;RETURN?
BNE 52
CDA .1
8TA DUNIT
~~: ~tg~ND 'get sector
LDA .. >VTQC ;use vtoc buffer
STA OBUFHI
LOA II <VTOC
aTA OBUFLQ
LOA *0 ;dir@ctory
alA OAIJX2 l~ector

LOA *t6
STA DAUXi
J9R DSKINV

BET NEXT BLOCK

LOY NXTBLK

~~~ ~~~~t~
JMP LQAOBK

JUMPERS

JMP OERROR

. BYTE"

.BYTE "

LDY "'0 ;flle status
~~~ ~~l:PTRl;~a~~t~i~sbbyte
BEQ NXTFL ;f11e not 1n use
LOA tt7
JSR MSGP
LOA .. "
STA KFLAB
STA APPFLB
9TA MQRFLB

BET DATA FRQM OIRECTQRY BLOCKS

OKAY,

LOY
LOA
STA
LOA
STA
JMP

OATA SAVE

NXT0

I
FCTR

NFF

I
FONOFl

LOY 1112
LOA ~g~~6~R) ,Y III of blocks
STA
STA QNOBLOK
!NY
LOA lDIRPTR),Y Jfl,...~t block
STA NXTBLK
INY
LOA ~~6~PTR),V Ipolnt~r 10"
STA
TNY
LOA ~~A~~IR),y 'po1nter hIgh
9TA

BVTDC LOA III ;drlve 1
STA OUNIT
LDA 11,4 I vtoc sector
STA OAUX 1
LOA II"
STA OAUX2
LOA .. >VTOC ; vtoc buffer
STA DBlJFHI
LOA " <VTOC
STA OBUFLQ
LOA 11.:52
JSR 09KINV
LOA DSTATS
CMP ttl ;o~ay?

BNE DERR

LOAD BLOCKS FROM FILE
---------------------

LOADBK

I
r RANBE

bERR,
APPFLO
MORFLB
;
NOMEM

,
; DATA NOW ALL TN MEMORY
, SAVE IT USINB OQS 2
I
, FIRST CHECK FOR DOS , DISK,
SAVBUF

I
91

BUFSAV

92

,set up - fetct.
faf directory

'found it? No.
Icheck statu'S

... oe
OIRSER
FQNOFL

_t6 Istart directory
SECTOR
II"
SECTOR+l
II >DATBlJF
BUFPTR+l
II <DATBUF
BUFPTR

*0 ;1ntt str ~earch
FCTR ~filecount~r

.. t ;fine pntr
• >DATBUF _course pntr
DIRPTR+l
.. <DATBUF
O!RPTR
(OIRPTR),V
FILEST-l,Y
NX TFL J wronQ

LOA III ,drlve 1
STA DUNIT
LOA SECTQR Jsecter number
STA DAUX 1
LOA II"
9TA DAUX2
LOA BUFPTR ,buffer pointer
STA DaUFLO
LOA eUFPTR+l
STA OBUFHI
LOA "'~2 ;Qet sector
JSR DSKINV
LOA D9TATS
CMP III lokay?
BNE OERRQR
INC SECTOR
LDA 9Et:TQR
CMP 11,4 ;last sector?
BEQ FN9EAR ;Ye•.
LOA BlJFPTR
CLC
ADC "80
BTl' BUFPTR
BCC BETOIR
INC BUFPTR+l
JI1P BETDIR

FOR FILENAME

CLC ,set polnt~r to
~g~ ~j~~TR ;ne~t entry

STA DIRPTR
BCC NXT"

JMP START

.BVTE " ..... ~~~I:~ .. ",P.'

LOA .. 0 'di5~ hardware
JSR MSGP ,error or bAd
J9R PAUSE ~di~kette

JSR PAUSE
JMP FNDEL

LOA
STA
LOA
STA
LOA
STA
LOA
STA

.WORD 0

.WQRO "

LOA
9TA
LOY
LOA
STA
LOA
STA
LOA
CMP
BNE
INY
CPY
BNE
BEQ

LOA II" ;buflen zero
STA ICBLL,X 'dilts In a
STA ICBLH,X
LOA tt124 ,vertical line
JSR CIOV
LOA lie
STA FNPTR
JMP INFILE

I
I CURSQR NQW IN EXTENDER BLOCK,
I DELETE QPTION HAS BEEN SELECTED,
; WHOLE LINE WILL BE DELETED
I
FNOEL LOA ."51 A FNPTR ;no lonQer vali d

9TA COLCRS+l
LDA 1119
8TA COLCR9
LOA 1121
9TI\ ROwCRS ; CI.lr5ar at 19,21

REDEL LOY FNPTR
LOX ".30 ; iocb3 E:
LOA 11.00 'put byte
STA ~~COM,XLOA
STA

~g:t~,~STA
LOA OELSTR,Y
BEQ OELENO ,end of data.
JSR CIOV
INC FNFTR
,]HP REDEL

;
NXTFL

DIR9ER

I
I 9EARCH
I -------------------
I
FN9EAR

I
, WE HAVE ENO OF FILE NAME~, -------------------------
;
I PROBRAM COMES HERE WHEN U9ER HAS
I PRESSED RETURN TQ ENTER THE FNAME.

~OFN LDA 'I 'disable cursor
STA CR9INH

DOSERR JSR ItIDSK ;ensure DOS 1[1
LDA '6 ise~rch mess_Oe
JSR MSBP
JMP OQi<,AY

,
DELENO,
OEL9TR,
OERRQR

I
, NOW BET DIRECTORY SECTORS
!
BETOIR

;
; DISK NOW KNOWN TO BE OKAY, -------------------------
J
BUFPTR
SECTOR
I
OOKAY

fna:me

pos1tionJcurtlor

ifil.ename prompt

;cursar at 18,21
;tacb #:J E:
; pu t eh.r ac ter g

Its e>LQht char
;limit reached?
I ye&~ eKtender
lend file line?
, No~

,save it
;ioeb3 E;
'put character"s

l:buflen &" "

Idat. to Ace

;larQer than 9?
,Yes. throw out
;test first char,.'9 not allowed

lcursor ~t 28,21
Ii Qeb:). E;
'put characters

... ·9+1
INFILE
FNPTR
INFILE
KEY
FNPTR
FILEST, Y ;put In

*9 i( 2~b column&~
CQLCR9+1
CRSINH ;eur-sor on
1118
CQLCRS
tt'Zl
ROWCRS
IIt3"
1I.a'B
ICCOH,X
*0 jbuflen ~ e
rCBLL,X 'data to Ace
ICBLH,X
*124 ;horlz I1ne char
CIOV

1128
COLCRS
II"
COLCRS+-1
1121
f>OWCR9
.... 30
11.08
ICCOM,X

CMP
BC9
LOA
BEQ
LDA
LOY
STA
INY
STY FNPTR
LOX 11.30
LDA .... "'B
~~: ~~COM_X
eTA ICBLL,X
STA lCBLH,X
LOA KEY
JSR CIOV
LOA FNPTR
CMP 118
BEQ EXTEND
CMP lIum
BNE INFILE

JSR TITLE
LQA III
JSR MSGP

LOA
STA
LOA
STA
LOA
STA
LOX
LOA
STA

INITIALIZE FQR QATA INPUT

LOA
STA
STA
LDA
STA
LDA
STA
LDX
LDA
STA
LDA
9TA
STA
LOA
JSR

EXTEND ROUTINE MOVES CURSOR TO
EXTENDER POSITION UPON RECEIPT
OF A OOT INPUT (REBAROLESS OF
POSITION IN LINE AT PRESENT)

STA ICBAL, X
JSR CIOV ,open editor

K: NQW QPEN QN CHANNEL 4

START QF PRQGRAM PRQPER

~UTES1'

LOA 11.2" iSPACE char
LDX IIt"B

FWIPE S·rA FILEST-l.X i cl ear" fname
QEX
BNE FWIPE
sn FNPTR • cl ear FN pntr,

I CHARACTER CHECKINQ AFTER INPUT
; ----------------_._------------
I
INFILE JSR KEVCHK

;8~~E~E~eyCMP til 26
BEQ FNOEL2 ;Yet;. delete
CMP #22 ;CTRL/V?
BEQ VEf>9N ;v~r'i!l1on no.
CMP ••98 'RETURN?
BEQ EQFN2 5 Yes. QO chec:k9
CMP 1146 ~ of u 1 1 .top?
BEQ EX TEND ;Yes. e~: tender
CMP tt4e J 1 ei'll~ than ,,?
BCC INFILE

:r:~Qe~e~~:~
1 t

CMP 1191 Z?
BCS INFILE 'Yes. refu'Jie It
CMP "6~ , less ttlan A?
BCC NU'TEST aYes. number?
BC9 PLCHAR ; in.ert char

I
EOF"N2 JMP EOFN

:6~:~~h:~r
1 anO

FNOEL, JI1P FNDEL,
VER9N LDA 119 ;vers1on mess_Qe

JSR MSBP
J9R PAUSE
JMP FNOEL

PLCHAR

START

I,,
I
I
I
EXTEND

LOX 11.3" ~ iocb3 E:
LOA ".~B ;put byte
STA IeCON,X
LOA tt" ;zero lenQth
STA TCBLL,X J a data
STA ~§~LH,XLOA Jeursor 1 ef l
J9R CIOV

EOFL JSR KEYCHK 'l;Iet 8 key
CMP 1I.9B ,return?
BEQ EOFN

:~~1:~~7
checks

CMP 11126
BEQ FNOEL ,Ves.
BNE EOFL 1 No. loop
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.current status
idigable BREAK
Iput it back
.and to hardware

,cia put byte

'loop until done

,disable break

• >TITLST
TINC ..2
.0 ,raset pointer
TCOUNT
TCOUNT ;.at index
TITLST,Y Iload charActer
TEND '0 a end af data.1 ,1 • pau.e it
JPAUSE

••3e.e
ICBLL,X
lCBLH,X
••0B
ICCOM,X

CIOV
TCOUNT
TCOUNT
TPRINT
TINC"2
TPRINT

,BYTE
. BYTE
.BYTE
,BYTE
,BYTE
,BYTE
.BYTE
,BYTE
.BYTE
,BYTE
.BYTE
.BYTE
,BYTE
,BYTE
,BYTE
.BYTE
,BYTE

JMP BRKDTS

LDA TPFLAG
BNE TNEXT
JSR PAUSE
LOA CONSOL
CMP .6
BNE TNEXT
STA TPFLAO
BEQ TNEXT

LOA .:5
STA PTEMP
LDX .e
LDY .e
DEY
BNE YLOOP
DEX
BNE XLDOP
DEC PTEMP
BNE PLOOP
RTa

,BYTE e
,BYTE e

TITLE PRINT

LDA POKMSK
AND ••7F
STA POKMSK
STA IRQEN
RTS

LOA
STA
LOA
STA
LOY
LDA
BEQ
CMP
BEQ
PHA
LDX
LDA
STA
STA
LDA
STA
PLA
JSR
INC
LDA
BNE
INC
JMP

,BYTE
, BYTE
,BYTE
,BYTE
,BYTE
• BYTE
, BYTE
,BYTE
,BYTE
. BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
.BYTE
.BYTE
,BYTE
, BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
,BYTE
.BYTE
, BYTE
.BYTE
, BYTE
,BYTE
.BYTE
,BYTE
, BYTE
,BYTE
,BYTE
,BYTE

MSOI

MS02

MSG3

MSG4

MSO:5

MS06

MSG7

MSGa

J
J NOW COMES THE PROMPT PRINTER
I ----------------------------
I
MSOe

I
PTEMP
TPFLAO,
; END OF

~RKDIS

TNEXT

I
PAUSE

PLOOP
XLOOP
YLOOP

I
TEND
I
JPAUSE

TPRINT
TINC

TCOUNT
I
I TITLE PRINTING ROUTINE
I ----------------------,
TITLE

TITLE INFO

;.top alteration
lof pointer

:2~~ e sector.?

,t< blk .. in Ace
.0 Iclaar sector ..
SECTOR
SECTOR .. 1

1~.ctoral8.kb+2~

A I kb*2
SECTOR+l '1f carry +1
A i kb*4
SECTORH
A ,kb*a
SECTOR .. 1

.2:5
BECTOR
Kl
~~E~~R+l,~::~~O~o~~ie~~
K3
• >OATBUF
BUFPTR"'l
• <DATBUF
BUFPTR.e
KTEMP ,sector count
ttl J drl VB 1
DUN IT
SECTOR
DAUXI
SECTOR"l
DAUX2
BUFPTR
DBUFLO
BUFPTRH
DBUFHI
~:~¥NV ,~et gector

OBTATS
.1 ,okay?
I<ERROR
SECTOR
K2 ,e? byte cycled
SECTOR+1 line h10h byte
BUFPTR

.ta0
BUFPTR
K2A
BUFPTR.. 1
KTEMP
KTEMP
.B
KSEC
••FF
KFLAO

.2
MSOP
KEYCHK
KEY
.126 IOELETE?
~i~~MP :~~~U~~~tart
I I I
U
DUNIT
~~g~ND 'oat .ector

• >OATBUFDBUFHI
• <DATBUF
DBUFLO.e
DAUX2
•• 10 'dir sector
DAUXI
DSKINV
DSTATS.1
DOSCHK
SERROR

.1:5 IDOS III
DATBUF,Y ,identif1er
nnSK 'byt~

JMP DERROR

PHA
LOA
STA
STA
PLA
ASL
ROL
ASL
ROL
ASL
ROL
CLC
ADC
STA
BCC
INC
LDA
BNE
LDA
STA
LDA
STA
LDA
STA
LOA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LOA
JSR
LDA
CMP
BNE
INC
BNE
INC
LOA
CLC
ADC
STA
BCC
INC
INC
LOA
CMP
BNE
LDA
STA
RTS

PLA
PLA
JMP FNDEL

LDA
JSR
JSR
LDA
CMP
BEQ
CMP
BNE
LOA
STA
LOA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
JSR
LDA
CMP
BEQ
JMP

LDY
LDA
CMP
BNE
DEY
DEY
LDA
BNE
RTS

I
IIIDSK

TIl

JSR 1I1DSK
JMP OVTOC

K3

KSEC

I
; ODS III DISK CONFIRMATION
I -------------------------
I
DELJMP

Kl

K2

K2A

I
OOSCHK

I
KERROR,
I TITLE SEQUENCE DATA
I -------------------
I
I NOW FOLLOWS BYTES OF

tITLST ,BYTE
,BYTE
,BYTE
,BYTE
.BYTE

kBLOCK

,
I NDTE NO CHECK TO ENSURE
I SAME DISK BECOND TIME AOUND

~OBLOK .BYTE 9
ONOBLOK .BYTE e
NXTBLK .BYTE e
PEOF ,WORD 1/1
KFLAB .BYTE S ,if <>0, buffer
KlEMP .BYTE 0 'pntr not r.~8t

bytes to move
,extend_,.

,loop 1f error

fclose *2

Itr ..nsfer wag
itncomplete

'f.t.l error

,updctll 1nfo

,arlO ft block.

:~~~e~l~ference

Itimes 4

APPFLG
ESKIP
.2 13

~~t~~i:~:~
EMOVE
~1~EST+8'fUl1.top

;8nd of fname?
INo.
,no spaces

'prepAre to move

~L~~Jt;~T-l ,fancy stuff

.0 ,Actual move
FILEST+8,Y
FILE9T,Y ,thlw will be

Ifil •• t+(y>,y
.~ ,all moved?
MLOQP2 iNa.
••20 110eb 2
.3 . opsn

ic~g~t~o

~C~~~t~D
ICBAL,X
••"8 ,output
APPFLO ,and append?

~~~~I.X
.1
SERROR ;&,.ro,.-)
•• eB ;put charg

ic~g~t~UF

~C~~~t~UF
Ag~~t6X
ALLBUF
PEOF
~~g~;ix

b5~~H.X

.B
MLOOP
ESKIP

BUFPTR

• <DATBUF

~5~~~h~1
.' >DATBUF
ICBLH,X
CIOV.1
SERROR lerror-)
•• 0C iclo.e locb2
~~gSM.X
.1
SERROR
MORFLG
MORE
.:5
MSOP ,'COMPLETED'
PAUSE
FNOEL 'loop for neHt

.e
:~~~ST'Y'SPACE?
HOVE 'YR.~ extender

LOA
BNE
LOY
LOA
STA
DEY
BPL
LDA
STA

LOY
LDA
CMP
BEQ
INY
CPY
BNE
BEQ

TYA
SEC
AOC
STA
LDY
LOA
STA
TNY
CPY
BNE
LDX
LDA
STA
LDA
STA
LOA
STA
LDA
ORA
STA
JSR
CPY
BNE
LDA
STA
LDA
STA
LDA
STA
LDA
BNE
LDA
STA
LDA
STA
JMP

LDA
BEC
SBC
STA
LDA
SBC
STA
JSR
CPY
BNE
LDA
STA
JSR
CPY
BNE
LOA
BNE
LDA
JSR
JSR
,1MP

LDA .e
JSR MSOP
LOX ••20
LOA ••ec
n~ ~~gSM,X
BMI SERROR
JSR PAUSE
LDA .3
JSR MSOP
JSR PAUSE
JMP FNDEL

LOA ONOBLOK
SEC
SBC NOBLOK
ASL A
ASL A
STA PTEMP
LDA PEOF"1
SEC
BBC PTEMP
aTA PEOF+l
LOA NOBLOK
STA ONOBLOK
LOA .e
BTA KFLAO
LDA U
STA APPFLO

DETAILS DONE, NOW OET III DISK BACK

I
MORE

LDA DSTATS
CMP .1
BNE DERR
LDA VTOC.. 1:5
CMP ••A:5 IDOS III?
BEQ BUFSAV Iloop until II
LDA ••9B
JSR MSGP ,'SAVING FILE'

EXTENDER MOVER

MLOOP

EMOIIE

NOW NEED TO MOVE EXTENOER
UP TO FILENAME FOR OS

MLOOP2
MLABEL

DUMP

ESKTP

,
ALLBUF

,
SERROR

,
MOVE
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(.EJ Access III continued

I break or ctr13

I ..,tl1 t • manurnt
,r•• tor.
;l&tiiiit m••~"Qe

IBREAK! reg,tart
,elr breAk flAO
,.and key

,cursor down

,cleilr keypre...

,K: t. toeb 4
'oet ch.aracter

'bull,," c 0
'dtlt. to Ace

'locb::5 8:
'put cha.rs

'buTten .., "
'diltil to Ace

••a0
BRKKEY
••FF
CH

HELpFG
INVFLG
.*FF
CH
pAU9E
HLSTMBG
MSBp
HELPCOL
COLCRS
.20
ROWCRS
••30
1I.0B
~~COM.X

ICBLL,X
i~~LH,X

CIOV
KEYCHK

••FF
CH
HpX••4"
..07
~~COM.X

}g~t~:~
CIOV
KEYBRK
KEY

FNOEL

[· .... 0100H..FF00
VTOC"'128

.- .02E0
.WORO pRGSTRT
.ENO

STA
STA
LOA
STA
JSR
LOA
JSR
LOA
STA
LOA
STA
LOX
LOA
STA
LOA
STA
STA
LOA
JSR
JMp

LOA
STA
BNE
LOX
LOA
STA
LOA
STA
9TA
JSR
BMI
STA
RT9

LOA
9TA
LOA
9TA
pLA
pLA
JMp

I
VTOC
OATBUF

I
KEYBRK

GET KEY

HpX
I
NOGO

•

'Qut key

.anything?
Iconsole key.
, .. 11 pre••ed?
IV••. RESET
Ihelp?
,lnverse?

,kay preliwed
~clQilr inverse
lelr STOP fig
'.lind .hl.fta

;~~fre~&~;~~t~~
,finlgh? Yes.

iloop round

,how much dat.?
, ••va it

, •• V&
Icur&or posltion
''iiave

:~:~tc~~~:~~e ..
:~~;Ph:r~B:?:QIi

'tlta,.! lo~o key?

:~~~·.~f~~~d

~:~bY
CIOV
ppRINT

CH
••FF
KEYIN
CONSOL
KEYC1
WARM9V
HELpFG
INVFLG
HELP
KEYCHK

LOA
CMp
BNE
LOA
BNE
JMp
LOA
ORA
BNE
BEQ

LOA II"
STA INVFLG
STA SBFLAG
LOA •• 40
STA 9HFLK
LOA CH
CI1P ".27
BEQ HELP
CMp ... 3C
BEQ NOGO
BNE GETKEY

.BYTE 8

.BYTE "

.BYTE 0

LOA COLCRS
STA HELpCOL
LOA L9TM5G
STA HLSTM5G
LOA HELpM5G
JSR MBGp
LOA 110

DEY
DEY
DEY
LOA
BEQ
JSR
JMp

.BVTE 0

LOA COLCRS
9TA LLENG
RT9

;
I KEV INPUT ROUTINE
I -----------------
I
KEY
I
KEVCHK

I
KEVIN

KEVC1

~ENO

,
HELpM9G
HL9TMBG
HELpCOL
I
HELP

MSGSTR

'put bytQ

'Oet the y index

'Ii~VII line
LSTHSO 'for -HELP- use
_18 r19 line. dawn
ROWCRS
.0 r<2~6 column$
COLCRS ... 1
LLENa rget line 1enoth
COleRS Ita column ..
..*30
80 ,buflen = 0
ig:t~:~ rd.t~ to Ace
•• 08 ;cla put byte

;;~~M.X ,BACK9pACE
CIOV
COLeRS '.]1 deleted?
•.3
DELETE 'No. do .nother

:~f~e:Q~·aQe •
;use .5 index

~~g~,~~~ rmsQ addr hi

~~g~~~:t,V rmsQ addr 10

".30 11ocbtt3
*0 ;buflen = 0
ICBLL,X
ICBLH,X••"B
2gEg~sx

.DBYlE MSae,HSG1,MSG2,MSG3
.DBYTE MSB4.MSa~.MSe6,M8e7

:~~iJE0MSG8.MSG9.M9GA.M9GB

.BYTE 0

pHA
STA
LOA
STA
LOA
STA
LOA
STA
LOX
LOA
8TA
9TA
LOA
9TA
LOA
JSR
LOA
CMp
BNE
pLA
A9L A
TAV
LOA
9TA
LOA
9TA
LOX
LOA
STA
9TA
LOA
STA
LOY

.BYTE
• BYTE
.BYTE
.BYTE
.BYTE
.BYTE
• BYTE

DELETE

ppRINT

M9G9

M9GA

M9GB

I
I
MSGTBL

LLENG
LBTM9G
I
I PROMPT ME9SAGE PRINTER, ----------------------,
M9Gp

SUPER 3D PLOTTER
BY: RANDOLPH CONSTAN c 1985

THIS IS IT!!
An incredible 3D ani~ation and
display package for all ATARI
computers .ith 4BK RAM and one disk
drive. This program .ill allow you
to create DETAILED 3D LINE DRAWN
IMAGES, IN FULL SCREEN, HI-RES
COLOR, with the aid of an
incredibly versitile screen editor.
Then. sit back and be amazed a. you
movE'and rotate your creation , at
an unbelievable 3-6 SCREEN UPDATES
PER SECOND!! This is the kind of
animation that was considered
impossible for an ATARI. BELIEVE
IT!! THIS PROGRAM ALLOWS MORE REAL
TIME CONTROL THAN ANY CURRENTLY
AVAILABLE 3D SYSTEM FOR ANY B BIT
MACHINE:

Full ROTATION and ROTATIONAL
OFFSET control on any axis!
change VIEWER DISTANCE, MAGNIFY,
and alter PERSPECTIVE at .ill!
SPEED AND ACCELERATION CONTROL
in all directions.
All movement exceptionally
smooth and ACCURATE.
Dump a SUPER HI-RES 1640 X 3B4)
image to EPSON and many other
dot matrix printers.
CHANGE or ADD to your creations
at any time.
Full DISK STORAGE CAPABILITY for
your finished .ork, Special
SCREEN SAVE feature even allows
compatibility with ~ost drawing
programs.

AND MUCH MORE!
ONLY $29.95
NE8tDENT8 ADD 7.8X BALES

CHECK 0_ HONEV O"DER,
B.A.B.E. ~O" "O"~ tN~O ON THIS

""'Ilfj;;'il~git 'T
tonwart wltto Im.,INUIon

23 Brook Pl.
E. lal;p, N. Y. 11730 ~.

P.6. CIRCUIT DATABASE It 18 STILL
AVAILABLE, ONLY _to.OO!

The ideal computer language
for Games & Graphics.

By the author of
Team FORTH

• Source compatible with
Team FORTH and fig-FORTH

• Runs 2 to 4 x 's faster
• Great 96p manual (source

listings)
• On disk for any 32k + Atari
• $27.00 postpaid (CA add

sales tax)

send to: turbo·4th
884 Cape Diamond Drive
San Jose, CA 95133

CIRCLE #108 ON READER SERVICE CARD

HAPPY 4th!
t }:z:$:::4 I

HARDWARE NET PRICE

HAPPY 1050 $ CALL
HAPPY 810 $ CALL
RAMROD XL $83.50
OLD 800 RAMROD $95.00
XL BOSS. . $64.50
R-VERTER (M/F) . $39.95
OMNIMON (800/400) $58.00
OMNIVUE XL $45.00
OMNIVUE (800/400) .. $25.95. ~~~.--.

SOFTWARE
LJK LETTER PERFECT $39.50
LJK DATA PERFECT $35.50
HOMEPAK. .$35.00

BASEBALL
STAR LEAGUE $19.95
COMPUTER BASEBALL $31.50
MICRO LEAGUE BASEBALL $31.50

OSS MAC65 $63.50
OSS BASIC XL $69.50
OSS ACTION! $68.95
OSS TOOLKITS (ALL) . . .$30.50

OUT OF STATE ORDERS ONLY:

(800) 223-2686
QUESTIONS OR CALIFORNIA ORDERS:

(714) 635-8621
CONSUMER ELECTRONIC

STORE
1100 w. LINCOLN AVE.. ANAHEIM, CA 92805

OPEN: M·F 10·7, SAT. 10:30·4 (PST)
VISA & MIC - ADD 401<>

HAVE A HAPPV 41h OF JULY'

CIRCLE #107 ON READER SERVICE CARD
CIRCLE #109 ON READER SERVICE CARD



Atari 130 XE Computer
Atari 1050 Disk Drive .

IL ~
~u;@I[V -

Call For
Current
Prices

PRINTERS Toshiba 1340,.",559
Citoh 8510AP .... 299 Legend 880 ".,.,219
Legend 1080 . , . , .239 Legend 1080 . , . , ,239
Citoh 7500AP . , . ,219 Panasonic 1090 , 199
Epson .. , , .. , , , . ,Call Panasonic 1091 ,269
Toshiba 1351,.,., Call Powertype ,.,., ,.309
Buy the print shop for 27.95 with the
purchase of any printer.

U·Print-32K Printer
Buffer ....... 99.95

U-Print-64K Printer
Buffer ... ,.,109.95

MODEMS MPP 1000 E, .. ,89,95
Hayes Smart- R-Verter Modem

modem 300.. ,. Call Adaptor., .... 39.95
Mark XII/1200 Baud Volksmodem 300 ., 59

... , Call Volksmodem 1200 189

INDUS
GT 219

PRINTER INTERFACES
Aid Interfast I "."" ", .. 99.95 U-Print A/16K Buffer .. , .. , .. , 79,95
MPP 1150 , , .. , , , , , . 64.95 U-Print A/32K Buffer, , , . 99.95
U-Print A 59.95 U-Print A/64K Buffer 109.95

Archon 19.95 Music Construction 19.95
Archon II 24.95 Pinball Construction 19.95 Dow Jones
Mule 19.95 One on One 24.95 Starter Kit 21.95
Realm/Impossibility 19.95 Seven Cities of Gold 24.95
Murder/Zinderneuf . 19.95 Financial Cookbook 29.95

ELECTRONIC ARTS Bounty Bob Strikes
Back· Cart .... 27.95

Compuserve Starter Ultima 11-0 37.95 .
Kit 21.95 Ultima 11I-0 37.95 .
Starleague Letter Perfect-D 39.95 .
Baseball·O/T .. 20.95 Data Perfect-D 39.95 .
Starbowl .
Football.O ..... 20.95 P.O. The Party Oui;Z .

............. 29.95 .

R E
SSI
Canier Force-D __ 41.95
Combatleader-DfT 27.95
Cosmic Balance 11·0 27.95
Cosmic Balanee-D . 27.95
Broadsides·D __ 27.95
War in Russia·D __ 55.95
50 Mission Crush·D 27.95
Questron-D __ .. __ __ 34.95
Raiis West·D 27.95
Computer Ambush·D.. .. 41.95
GalaC1ic Adventures·D.. .. .. 41.95
Computer Basebal~D 27.95
Reforger 88-0 .. 41.95
Objective Kursk·D __ . __ 27.95
Breakthrough I ArdenneslD__ . 41.95
field of Fire-D ........•..•.. 27.95
Imperial Gaiactium·D 27.95
Oper. Mar1<et Garden·D 34.95
Kamplgruppe-D 41.95
Computer Quarterback·D •... 27.95

SYNAPSE
Alley Cat·DfT __ 16.95
Blue Max·DfT . 23.95
Dimension X·DfT __ 23.95
Drelbs·DfT . __ 23.95
Encounter·DfT __ . .. 16.95
Fort Apocalypse-OfT 23.95
Necromancer·DfT 23.95
New York City·D __ 19.95
Pharoah's Curse-OfT , 23.95
Quasimodo-D ... : ... __ __ 19.95
Rainbow Walker·DfT 23.95
Relax Siress ReduC1ion Sys .79.95
Shamus Case II·DfT 23.95
leppljn-DfT ....... __ . 23.95
Synfile-D .. 34.95
SyncaIc·D . __ . 34.95
Syntrend·D __ 34.95
Synchron-D__ __ 27.95
Syncomm·D . __ 27.95
Synstock·D __ 27.95
Blue Max 2001·0 __ __ 23.95

D-D1SK
T-CASSETTE
CART-CARTRIDGE

W A
MISC. (cont.)
Data Manager·D . .. . 19.95
Electronic Checkbook·D __ ... 19.95
Mioney Manager·D .. __ 19.95
Obert·Cart__ __ 24.95
Popeye-Cart 24.95
Starfighter Joysllck .. . 9.95
WICO Joysticks . . .Call
Tac II Joystick .... 14.95

OPTIMIZED SYSTEMS
Action-Cart .. . __ . __ . 69.95
Basic Xl·Cart 54.95
MAC I 65-eart 69.95
MAC 165 Tool Ktl·D __ 27.95
Action Tool Kit·D .. __ 27.95
DOS Xl·D .27.95
C65-D __ __ __ __ .59.95
Writer TooI-Cart 69.95
Basic Xl Tool Kit·D __ 27.95

SCHOLASTIC
Call for tlems and prices

SCREENPLAY
Call lor ilems and prices

SEGA
Call for items and prices

SIERRA ON·L1NE
Call tor items and prices

SPINNAKER
Adventure Creator·D ... 19.95
Aerobics·D .... __ .... .. 23.95
All in Ihe Coior Caves __ 19.95
Kidwriter·D __ __ __ 21.95
Trains·D 2t.95
Alphabet zoo-eart 19:95
Delta Drawing-eart 19.95
Pacemai<er-eart .. ,19.95
Fraction Fever-eart__ .... __ .19.95
Grandma's House-D __ __ .. __ 16.95
Kids OIl Keys-eart __ .. t9.95
Kindercomp-Cart .. __ ... 19.95
Search I Amazing Things·D .21.95
Snooper Troopo #1:0 __ .. __ 21.95
Snooper Troopo #2-0 .. 21.95
Story Machine·Cart . 21.95

OFT
MISC. (cont.)
U1tima IV·D __ ........ __ .41.95
RaId Over Moscow·S .. . 27.95
Micro-league Baseban·D 29.95
Paper Ctip-D.. . .. 59.95
Hoole Pai<·D. __ 34.95
Umma 11·0 .41.95
B-Graph·D ... __ 49.95
Trolls &Tribulations·D 19.95
Ball B1azer·D 27.95
Return On FraC1alis·D 27.95
Halley Project·Q __ 29.95
Astral Rift·D __ __ 27.95
Back To Basic Aooounting-D .. Call
Obert's Oubes·D.. ..... 20.95

-----EST.1982-----

-e.omputcfllJi'i~
P.O. Box 17B82. Milwaukee, WI 53217

ORDER LINES OPEN
Mon-Fri 11 a.m. - 7 p.m. CST. Sat. 12 p.m. - 5 p.m. CST

To Order Call Toll Free

800-558-0003
For Technical Info. Order

Inquiries, or for Wisc. Orders

414-351-2007
ORDERING INFORMATION: Please specify system
Iilr fast delivery send cashier's check, money order or direct bank
transfers. Personal and company checks allow 2 weeks to clear.
Charges for COD are $3.00. School Purchase Orders welcome. In
CONTINENTAL USA, include S3.00 shipping per software order.
Include 4% shipping on all Hardware orders, minimum $4.00.
Mastercard & Visa please include card # and expiration date. WI
residents please add 5% sales tax. HI, AK. FPO, APO, Canadian
orders - add 5% shipping, minimum S5.00. All other foreign
orders, please add 15% shipping, minimum S10.00. All goods
are new and include factory warranty. Due to our low prices, all
sales are final. All defective returns must have a return authoriza­
tion number. Please call 414-351-2007 to obtain an RA# or your
relurn will NOT be accepted for replacement or repair. Prices and
availability are subject to change without notice.

I S
MISC. (conI.)
Slicl<ybear·D......... .27.95
0nritrerK! Universe-D 69.95
Space Beagle-D 23.95
Adventure Writer·D.... 41.95
Beachhead·D __ . . 23.95
letter Pertect I Spell·D 49.95
Harcourt I Bruce S.A.l· . 59.95
Data·Per1ect·D __ .... 49.95
Star Wars-eart __ 24.95
SAG.E. Graphics Edilor·D .. 39.95
Strip Poker·D. __ __ __ 23.95
Millionaire-D . 27.95
Scrat of Abadon-D __ __ __ 23.95

A R
MLGROPROSE
Air Rescue I·DfT 23.95
F·15 Strike Eagle-OfT. . 23.95
Crusa<Ie in Europe-D .. 27.95
Decision in Deoer1·D 27.95
Kennedy Approach·D 23.95

MINDSCAPE
Call for ilems and prices

MISCELLANEOUS
Diskey·D.. .. 34.95
Ullra Oisassembler·D 34.95
Codewriter·D .... .. 69.95
Star league Baseball OfT 23.95
Star Bowl Football·DfT 23.95
Master Type-D/Cart 27.95
Flight Simulator 11·0 .37.95
SAM.·D.... .41.95
Castle WoIfenstein·D 20.95
Composerve Starter Kit ....•. 27.95
Hoole Accountanl·D 49.95
Megafonlll·D.. .. .. 19.95
Monkey Wrench II-eart .. 29.95
Movie Maker·D 37.95
Ultima 11I·0 41.95
Jupiter Mission·D. .. . 34.95
Boulder Dash·DfT 19.95
Scraper Caper·Cart 34.95
Miner 2049'er·Cart 34.95
Spy Hunter·CarVD 29.95
Tapper·CarVO __ . 29.95
Up 'N Down·CarVO 29.95
Pic Blilder·D 27.95
Aslrochase-D __ 19.95
Aip-FIop-DfT .. 19.95
Sargon II·DfT ... . .. . 16.95
Odeota Chess·D 49.95
Millionaire-D .. .. .. -27.95
Spy vs. Spy·D 23.95
Adventure Writer·D 27.95
MMG Basic Compiler·D ..69.95
Summer Games·D 27.95
Pitstop 11·0 27.95
Gateway to Apohal·Cart 27.95
Montezuma's Revenge-D 27.95
DragonlPern·D 27.95
Adventure Master·D 34.95
Gel Rich Series·D __ . __ ..34.95
MPP Modern Driver·D 19.95
Frogger II·Cart.. __ . __ 24.95
Net Worth·D ....49.95

TA
ACTIVISION
Decalholon-{;art .. . .. 19.95
Hero-Cart 19.95
Pitfallll-eart 19.95
River Raid-{;art..... . 14.95
Designer's Pencil-eart, 19.95
Space Shuttle-Cart... . 19.95
Ghoslbusters·D ....... , 24.95
Great American Cross Ccuntr,

Race-D 20.95

AVALON HILL
Call for ilems and prices

BRODERBUND
Bank Street Writer·D 49.95
Loderumer·D.. .. 23.95
Mask of the Sun·D .. . .. . 27.95
Operatioo Wlirtwind-D 27.95
Spelunker·D 20.95
Stelth·D 20.95
Whistler's 8rofher 20.95
Print Shop-D...•...•....... 34.95
Serpent's Star·D 27.95
Print Shop Paper 16.95

CBS SOFTWARE
Call lor items and prices

DATASOFT
Bruce lee-OfT 27.95
lener Wizard + Spell·D 54.95
Conan the Barbarian·DfT 27.95
Mr. Do-DfT 27.95
A1ternale Realitv·D ... . 27.95
EPYX
Call for nems and prices

INFOCOM
Deadine-D .. .. .... 29.95
Endlanler·D . .. 23.95
Infidel-D.. __ __ 29.95
PlanenaJI.D .24.95
Sorcerer·D . .29.95
Starcross·D 29.95
Suspended·D. . . ..... 29.95
WI1ness·D __ . .. .. 29.95
Sea Stalker·D.. .. ... 24.95
Cutthroals·D.. . .. 24.95
Suspec1·D.. .. 24.95
Hitchiker·D ... .. .. 24.95

lork 1·0.. .. 24.95
lork II or 111·0 27.95
Wobringer·D 27.95

CIRCLE #110 ON READER SERVICE CARD



Arrays, Inc.lcontinental softWare
Arrays, Inc.l'fhe Book Division
Attn: product Information
11223 S. Hindry Ave., Los Angeles, CA 90045

(213) 410·3977

Put an end to the computer software and book hunt todaY, Write
or coil ou< product Information department for ,he dealer in

your area.

conquer Your Co1JlputerIf you're wondering what to do with your Atafi now that yoU've
played countless games, get Tbe Atari User's Encyclopedia Thts
bOok tells everything yOU need to know for crea

nve
and sansly,ng

use of your computer. Suggested Retail price $19.9
S

progra1Jl FerociouS Ga1JlesAta

ri

Grapbics and Arcade Game vesi&" will teach yoU how to design
quality games on the AlarL A series of flow charts, text and commented
code explain everything in detail. five complete games shOW yOU hQVI

it'S done. Suggested Retail Price $19.95

The Home A
111e Hume A . . CCOlimam hardwa

C

lloumam is rc requircme
IRCLE #111 0 arcgiSlc",<l'"dcmark f nts,48KA..d800/800XN READER SERV 0 Amlys. InC.leOnl;ncn"I~:: Orlwodi,kddves p'ICE CARD reo At.,ii, a rCgiSl~r~nttc~(132CoI. optional)ra cmark of Alari, Inc.

Leartl to create '\Vild GraphiCSCreate your a"'" electronic art w\th Atari color Graphics, A Beginner's
workbook. SO simple to follow, even a complete novice can program

stunning graphiC dISplays by following a few eo5'{ stepS

SUggested Retail Price $12.95

Get out of the 1biek of 1bing
s

If tOO many bIlls are piHng up around you, Tbe Home Aceountant'~ will put yOU
back on safe ground. Tbe Home Accountant handles cash,.checkbOOks and credit
cards. custOm retrieval allows yoU to print all the informanon you need, ,ndud,ng

net worth, balance statements and checks. SUggestedRetail Price $'74.9S



Getting •In on the Action!

by Russ Wetmore

Action! is an Atari programmer's dream come true.
It is a language not too unlike C or Pascal, but which
compiles to very "tight" 6502 machine language. Clint
Parker, the author of Action!, has fashioned a remark­
able programming environment, where editor, com­
piler and monitor are all resident at once.

Write your program, compile it, run to test it, then
dump right back into the editor with your source code
intact, to start making corrections. I've done a cou­
ple of major projects using Action! in the past year
and can recommend it without hesitation to any seri­
ous (or casual) Atari programmer.

There are several caveats in creating really big pro­
grams (larger than 16K), because of the integrated
environment. If you're planning to write such pro­
grams, it's necessary to know how Action! creates
object code from your source, in order to maximize
memory usage. There are also a few bugs that need
to be noted.

In this article (and the one next month), I'll show
you some tricks I've learned to optimize Action!'s out­
put. These comments all apply to version 3.6-they
may work on other versions of the compiler, but have
not been tested. They also assume a working know­
ledge of Action!

ANALOG COMPUTING

Variable allocation.
Allocating free memory.
There isn't a function in Action! that approximates

BASIC's FRE(O) command. It isn't as simple as check­
ing the monitor to see where the end of your program
is, because Action! tries to help you out by placing
some non-initialized arrays beyond the end of your
program code, instead of inside your program, where
they're declared (specifically, CARD ARRAYs and,
generally, BYTE ARRAYs over a page in length).

Luckily, there's an easy method for determining
where the end of the program and variable space ac­
tually is. The first CARD ARRAY declared in a pro­
gram is the last actually allocated during compilation.

MODULE ; SaMple 1

CARD
MEMTOP=$2E5, freeMeM=rOl

CARD ARRAY
EndOfPrograMU)

PROC Main ()
freeMeM=MEMTOP - EndOfPrograM
Prin1:F("To1:al free MeMory=y.Uy.EII,

freeMeM)
RETURN

Static ARRAY variables.
Action! allows you a lot of choices when it comes

to variable declaration. For example, ARRAY variable
names are actually pointers to the ARRAY space. This
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-.ll. ON-LINE continued

allows you to do such esoterics as:
MODULE ; SaMple 2

CHAR ARRAY
str1="ThiS is a test .... str2

PROC MainO
str2=str1
PrintE(str2)

RETURN

When you run the program, you'll find that strl
and str2 both "equal" the same string. This is possi­
ble because Action! also allocates a pointer to the AR­
RAY, in addition to the ARRAY data itself. When you
assign str2 to strl, you're actually just assigning str2's
pointer equal to strl's, which is pointing to the AR-
RAY data. .

In many cases, though, this overhead costs mem­
ory for arrays that you're never going to reassign,
such as string constants. Also, if you were to refer­
ence the ARRAY name in a code block, you'd have
to go through contortions in order to get to the actu­
al data, because the ARRAY name equals a pointer

to the data, which you'd have to .access .indirectly.
Clint very thoughtfully put in a construct that allows
you to declare ARRAY variables without the associ­
ated pointer. Declare the ARRAY with a predefined
length of o. For example:

CHAR ARRAY
str1(8)="This is a test."

You won't be able to reassign strl (you'll get an er­
ror if you try), but you will have saved 2 bytes you
probably never would have used, anyway. You'll also
save 2 bytes every time you reference the ARRAY,
because Action! will compile the reference as imme­
diate loads of registers, as opposed to indirect fetches
from memory. For example:

MODULE ; SaMple 3a

CHAR ARRAY
str1="This is a test."

PROC MainO
P.. i ntE (st..U

RETURN

compiles to:

WHAT IS
CHECKSUM DATA?
Most program listings in ANALOG Computing are followed by a table of numbers appearing as

DATA statements, called "CHECKSUM DATA." These numbers are to be used in conjunction with
D:CHECK and C:CHECK (which appeared in ANALOG Computing issue 16 and the ANALOG
Compendium) or with Unicheck (from issue 24).

D:CHECK and C:CHECK (written by Istvan Mohos and Tom Hudson) and Unicheck (by Tom
Hudson) are designed to find and correct typing errors when readers are entering programs from
the magazine. For those readers who would like copies of these articles, you may send for back
issue 16 or 24 ($4.00 each) or the ANALOG Compendium ($14.95 plus $2.00 shipping and han­
dling from:

ANALOG Computing
PO. Box 615
Holmes, PA 19045 •
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where8~ the following:

MODULE ; SaMple 3b

CHAR ARRAY
strlCO)="This is a test."

PROC MainO
PrintE Cstru

RETURN

compiles to:

MAIN

MAIN

LDA strl
LDK strl+l
JSR PrintE
RTS

LDA U<strl
LDK U}strl
JSR PrintE
RTS

MODULE ; SaMple 4a

CHAR ARRAY
strl=IITest ll

PROC Main ()
PrintFCIILength Of Y.S is Y.UY.E",

strl, strlCO»
RETURN

You can save considerable memory (11 bytes each
occurrence!) by declaring a separate BYTE variable:

MODULE ; SaMple 4b

CHAR ARRAY
strl=IITest"

BYTE
strllen=strl

PROC Main ()
PrintFC"Length of r.s is Y.UY.E",

strl, strllen)

For similar reasons, you may save memory if you
predeclare all your v8Tiables, ARRAYs or otherwise.
For example, when you declare a BYTE variable, you
can set its memory address in the declaration. Any
variables that follow it in the same statement, though,
have extra overhead associated with them. (You can
see this effect in the following example.) To test all
of these constructs, you can compile a test program
then execute the command ?$493 from the monitor,
to see the program's length. Try this wilh the follow­
ing two examples:

MODULE ; Long exaMple

BYTE
COLOR1=S2C4, i, j, k

CARD
MEMTOP=S2E5, c, d, e

CHAR ARRAY
strl="Testl", str2=ITest2"

PROC Main 0
RETURN

MODULE ; Shorter exaMple

BYTE
COLOR1=S2C4, i=[Ol, j=[Ol, k=[Ol

C4liRD
MEMTOP=S2E5, c=[Ol, d=[Ol, e=[Ol

CHAR ARRAY
strlCO)=ITestl", str2CO)=ITest2"

PROC Main 0
RETURN

You'll find that the second example ends up being
'19 bytes shorter than the first.

A slring shortcut.
If you work with strings at all, you probably know

lhat the length of a declared string is always the first
("zeroth") byte ofthe ARRAY. As such, you probably
use a construct similar to:

ANALOG COMPUTING

RETURN

By making the declaration strl1en = str1, we're set­
ting str1len's memory location equal to the "zeroth"
byte of str1, hence str1len will always be equal to the
length of str1 (if you don't point str1 elsewhere). The
reason for the memory savings is simple. In the first
example, the compiler is given the address ofthe start
of the ARRAY and all. offset to the actual byte desired.
This compiles to something similar to:

LDA strl ;Fetch address of arra~

STA SAE ;Save for indirect ref
LDA strl+1 ;Fetch high b~te

STA SAF ;Save ...
LDY UO ;We want O'th eleMent
LDA CSAE),Y ;Fetch string length

If we declare·a BYTE variable outright, though, it
will already be pointing to the proper memory loca­
tion, and no calculation is needed to find it. Thus,
the compiler produces something like:

LDA strllen ;Fetch string length

which, I think you'll agree, is much cleaner. You can
apply this prinr:;iple to any portion of a declared AR­
RAY that isn't going to move, that you need to access.

PROC and FUNC addressing.
In the Action! manual, reference is made to "ad­

dressing routines." Besides the example given, there's
little said about how useful this construct can be.

Forward references.
Action! is a one-pass compiler. Most compilers use

a two-pass method, where the entire source program
is scanned first to build a symbol table of variable
addresses. Thus, on the second pass, if a vari.able is
used before it is declared, the compiler can look it
up in the symbol table to find its address.

Action!, however, only makes one pass through a
program for speed reasons. This means that every
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. procedure or function is supposed to be previously
declared before you reference it. Sometimes this isn't
feasible, but how do you get around it?

One other feature "of Action! is the ability to re­
assign PROCs and FUNCs to different memory loca­
tions from where they are first compiled. If you run
the following example:

MODULE i SaMple 5

PROC NUM! () PrintE ("ONE") RETURN

PROC. NUM2 () PrintE ("TWO") RETURN

PROC Main 0
NUM2=NuM! NUM20

RETURN

you'll get the result one printed to the screen, be­
cause we've "pointed" Nwn2 to Numl's address. Us­
ing this same concept, we can forward reference a
PROC or FUNC before it is declared!

MODULE i SaMple 6

PROC DUMMVO

PROC HUMI() DUMMYC) RETURH

PROC HUM20 Prin'tE ("TWO") RETURN

PROC Main 0
DUMMY=NuM2 NUMIC)

RETURH

In Numl, we've actually forward referenced Num2
indirectly, by setting DUMMY to be equal to Num2.

An indirect detriment.
Unfortmlately, as in the case of non-initialized AR­

RAYs, the overhead for such indirection is the default
case. I have very rarely used the addressing feature
and, even then, only in cases where I was too lazy
to redo the necessary routines properly.

Action! compiles normal PROC references in a
manner similar to this example:

MODULE i SaMple 7

BVTE
test

PROC DUMMV ()
RETURN

PROC MainO
PrintBE(tes't)

RETURN

tes't .DS 1

DUMMYvec JMP DUMMY
DUMMV RTS

Mainvec JMP Main
Main LDA 'test

JSR Prin'tBE
RTS

PAGE 26/ JULY 1985

If you were to do the assignment DUMMY = Main,
what the compiler would actually produce is:

LDA "(Main
STA DUMMVvec+I
LDA ")Main
STA DUMHVvec+2

so that the resulting code at DUMMYvec would ac­
tually become JMP Main. If you don't ever use this
feature, though, every time you declare a PROC or
FUNC, you're actually throwing in a JMP to the next
instruction.

The way to avoid this automatic inclusion of the
JMP command is to use the construct:

PROC procnaMe=*()

You save three bytes and a little overhead in speed
when you declare routines this way. One important
note - this construct will not work if you're passing
variables to a routine, unless the first thing encoun­
tered in the routine is a code block. This is because
of the way that Action! handles saving its zero-page
working variables.

Modularizing programs.
You can also use this construct to "modularize"

your programs. This is important if you're trying to
compile large programs. Frequently, you'll rW1 out
of symbol table space or, worse yet, rW1 out of mem­
ory to compile to because the cartridge eats 8K of
space itself, in addition to otheT overhead.

You can compile all of your constant strings and
low level routines, Jor example, separately from your
main pl'Qgram and reference them in your program
through equates and routine addressing. You can then
use the SET command in the second module to com­
pile the second module above the fiTst, then append
your files together to get the final object file. I'll go
more into detail. on how to do this next issue.

Also, next time I'll· cover ARRAYs of ARRAYs
(string ARRAYs, for example), an Action! veTsion of
BASIC's "ON x GOSUB" and "ON x GOTO" com­
mands, plus otheT surprises. 0

Russ Wetmore has been involved in the home com­
puter industry for over six years. He's probably most
widely known for his best-selling, award-winning
Atari game progrwl1 Preppie! He has also shown his
talent as a composer/arranger whose work has been
heard on national TV Russ is President of Star Sys­
tems 5,oftware, Inc., a research and development firm
specializing in entertainment and home productivity
programs for a host of computers.
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ATARI

• Disk mapping
• Instant map
• Compaction
• Fast tormating
• Auto-formating
• Bad sector memory
• Instant restart
• Multiple copy function

PROTECT your DISK programs and
files BEFORE lending them out!

THE
"PROTECTOIr'! 1M

ONLY

$49.95
Includes hardware and software! The "PROTECTOR"

produces a true BAD SECTOR GENERATOR which will allow you
to create BAD SECTORS wherever you wish (approximately 10
per second!). You'll never have to fool With ridiculous speed
adjustment or tope jerking 'schemes again! Simple do it
yourself installation requires 15 to 20 minutes!

The DISK software is the most versatile that we've ever seen
and irs lightning FAST! Allows you to move and rearrange data
anywhere on the disk, scrambles directories making them un­
accessible to others, and offers INSTANT mopping of file disks
(requires one second for ENTIRE diskl). Simple operation.

• Multiple drives
• Digitial SECTOR indicator
• Directory scrambler
• Moves/arranges data
• Selectable read/write
• Selectable start/end
• Hex conversion
• Disk Duping

All these features are done from a 720 sector FULL VIEW
map for total operator viewing and simplicity!

DEALER/DISTRIBUTOR INQUIRIES WELCOME!
Our other fine products include

THE "PILL" and THE "SILENCER",

Send $49.95 plus $4 shipping Mastercard-Visa-Money
,and handling (N.Y.S. resi- Orders or Bank Checks. Atari
dents add 7% sales tax) to: is a TM of Atari Inc, The
COMPUTER SOFTWARE "PROTECTOR" is a TM of
SERVICES COMPUTER SOFTWARE
P.O, Box 17660 SERVICES (division of S.C.S.D.,
Rochester, New York 14621 Inc.) 100% WARRANTY
Phone Order: (replacement only - no
(716) 467·9326 refund policy.)

JI\-
ATARI

ONLY

$49.95

)Il
AlARI"

$69.95 (Rom)
$49.95 (0 or C)

Send $49.95 (569.95 for Rom)
plus 54 shipping and handling
(NYS. residents please add 7%) to:
COMPUTER SOFTWARE SERVICES
P.O, Box 17660
Rochester, New York 14617

THE
XL "FIX"I ®

Vastly SUPERIOR to any translation programs
available! FOR ATARI

1200XL/600XL/800XL with 64K
(Please specity computer model number!)

The Atari XL series computers represent power. sophistication. and
flexibility virtually unrivalled in todays Home Computer Market.

With "approximately" 30-40% of existing software being "incom­
potable", a real. and serious problem exists. Because of this we

have developed THE XL "FIX"!

ADVANTAGES over cheaper "translation products":

1. The XL "FIX"! is capable of fixing more software ... an estimated
30% more software!

2. The XL "FIX"! is available in DISK, CASSETTE, and now ROM!
3. XL "FIX"! versions fix ALL THREE types of software (Disk - Cassette ­

and Cartridges')
4. Th~ XL "FIX'" (disk or cassette) adds OVER 4K of usable RAM to your

computer (anyone using Data bases or Word processors will really
appreciate this feature l)

5. You never have to hold the OPTION button down on 600XL or
800XL computers!

6. VERY IMPORTANT' You need to load the XL "FIX"! only once ... you
can change disks. cassettes. or cartridges Without rebooting the XL
"FIX"! each time (disk or cassette)1

7. The ROM version is instantaneous upon computer power up, has a
high speed cursor, is instantly switchable to your original operating
system. will work with 16K 600XL·s. and more!

The XL "FIX"! .... another SUPERIOR product! 64K required!

DISTRIBUTOR/DEALER inquires welcome

Mastercard-Visa-Money
Order or Cashier Check.
Phone (716) 467-9326
Please specity computer
model number!

)Il
AlARI"
$69.95 (Rom)
$49.95 (0 or C)

)I\.
AlARI"For years they said it couldn·t be done.

THE
"IMPOSSIBLE"I ®

they claimed!
A
ATARI"

ONLY

$149.95
ONLY

Backup almost any disk currently available (even heavily profected programs) with an UNMODIFIED disk drive! $149.95
. .- Works with ANY disk drive! I

PURPOSE: The "IMPOSSIBLE"was developed in response to the estimated half million disk drive users that own a drive other than the Atari 810 (Indus. Per­
com, Trak. Rona. Astra. etc.) that wish to BACK UP their protected software. Due to a radically new technology developed by Computer Software Ser­
vices, modification to your disk drive has been'eliminated' The advantages are obvious' Drive warranties are not violated, the chance accidental
domage has been eliminated. etc.. etc.

OPERATION: The "IMPOSSIBLE"! consists of a disk program (unprotected so you can make as many backups as you wish) and a 4K STATIC RAM pack
which is inserted intoyourcomputer(nosoldering!) The"IMPOSSIBLE"! will read your program disk and then re-write it in on unprofected format! You may
make additional backup copies using a sector copier or even regular DOS! Because your backUp copy no longer has BAD SECTORSor EXOTIC FORMATS,
the program data can now be manipulated into DOS compatable files (even double density!), transfered to cassette. etc. (With the aid of our Satellite
programs!) No user programming knowledge required. A few programs require logical thinking.
FEATURES: 1. Backup protected disks 5. AFSD-Automatic FUZZY Sector Discriminator

2. Handles most MULTI-LOAD programs 6. Expands computer memory to 52K usable
3. Makes DOS files (With Satellite option) 7. Simple NO SOLDER installation
4. Up to 90K data input capable 8. Satellite expandable

PROJECTED SATELLITES: A "COMPACTOR" program which will convert your program into DOS compatable files (double density compatablel) for the
storage of several programs on one disk. A "COLUMN 80" program for Word Proccessing. etc. It allows 80 columns on the screenlThe "XL-MATE" will allow
programs made with your 400/800 "IMPOSSIBLE"! to now play on your XL Computer! The METAMORPHOSES II program will allowyou to convert your pro­
tected CASSETTES into disk DOS files and vice-versa All satellite programs must be used with inconjunction with The "IMPOSSIBLE'"
REQUIREMENTS: The "IMPOSSIBLE" diskette. the 4K STATIC RAM pack. a 400 or 800 computer (please specity!) with 48Kand "B" Rom's. NOTE' The very old
ATARI computers were shipped with "A" Rom's which had some serious "Bugs". Even if you don'town an "IMPOSSIBLE,"you should upgrade to "B" Rom's
(simple to install!) We have them available at a very inexpensive price. CALL US! "XL" version availoble soon!
NOT A PIRATING TOOL: We at C.S.S. did not design The "IMPOSSIBLE'" to put Software Manufactures out-of-business overnight! Nearly all of our products
have been "ripped-off" by industry parasite who have Iitt!e or no ability to develop a product of their own so we can sympathize with their dilemma. All
C.5.S. products have built-in safe guards which prohibit their use for flagrant pirating. The "IMPOSSIBLE"! is no exception! While The "IMPOSSIBLE'" back­
up the most heavily protected programs. it also checks to see that the 4K STATIC RAM pack is installed before allowing the backup copy to
execute!

EXAMPLES: The "IMPOSSIBLE"! has been tested on 300 of the most pop­
ular and heavily protected programs we could find. With nearly 4000
programs for Atari. we DO NOT guarantee that it will backup all pro­
grams inthe past-present-and future! We will supply updates at $6 each
(non-profit!) if and when necessary. Proqrams we have successfully
backed up include Blue Max, Visi-cal. Archon. Mule. File Manager 800
+. Syn Calc. Syn File. One on One, 7 Cities of Gold. Super Bunny. Load
Runner. Drol. and Gumboil iust to name a few!

Mastercard-Visa-Money
Orders or Cashier Check.
Phone: (716) 467-9326
Please specity computer
model number'

send S149.95 plus
$4 shipping and handling
(NYS. residents please add 7%)

COMP\JIER SOFTWARE SERVICES
P.O. BOX 17660
ROCHESTER, N.Y. 14617
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64K Disk
800XL

Home-made
T SLATOR

by Angelo Giambra

By now everyone who owns an Atari XL computer
has heard of the "translator." It's software that loads
into your XL and makes it think it's an Atari 800.
It was developed because many games and software
products have compatibility problems running on the
XL. Versions of different translators can be purchased
for from $9.95 to $69.95. Some of the more expen­
sive ones boast that they give your XL an extra 4K
of useable RAM.

If you have an 800XL with a disk drive, and if you
have access to an older 800 machine, you can create
your own Home-Made Translator that's better than
the "official" translator disk from Atari. Why better?
Three reasons.

First, the Atari translator comes as a boot disk.
That is, you can't use the disk for storage of any files.
Your Home-Made Translator is an AUTORUN.SYS
file, leaving plenty of room on the disk.

More importantly, the H-M Translator will free up
4K of RAM, just like the more expensive translators.
When you use it with software like Letter Perfect.
you'll be able to create larger documents in memory.

Third, you only have to boot it once. With the Atari
translator, every time you want to load different soft­
ware you must first reboot from the translator disk.
Your H-M Translator will allow you to switch soft­
ware without rebooting the translator software.
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If you belong to an Atari users group you should
have no problem locating someone who owns an
Atari 800. Or you may have a friend with one of the
older machines. If so, here's all you have to do.

Home-Making it.
Key in the BASIC program in Listing 1 and SAVE

it on your disk. (You may key it in on either an XL
machine or an older machine.) Now, gain access to
an 800 computer with a disk drive. The older ma­
chine must be equipped with version B of the oper­
ating system. To check which version the machine
has, key in the following from BASIC: PRTNT PEEK
(58383). A a should print if you have version B. If
you get a 56, you have version A and must use a dif­
ferent machine.

Boot the computer from any DOS, then LOAD and
RUN the program you keyed from Listing 1. It will
create an AUTORUN.SYS file on your disk. This is
your H-M Translator. Here's how to use it.

Place the disk containing the AUTORUN.SYS file
in your disk drive and boot normally. If your soft­
ware needs the BASIC cartridge present (or you're
using some other cartridge which boots from disk),
do not press the OPTION key while booting. Other­
wise, hold the OPTION key down w1til you hear the
drive begin to boot.

When the system boots, the message PRESS SE­
LECT will appear on your screen. If you didn't press
the OPTION key, you will also see the message CAR-

ANALOG COMPUTING



TRlDGE PRESENT. Remove the disk containing the
H-M Translator. If your software's on disk, insert
the software disk and press the SELECT key. If your
software is on cassette, press the SELECT key, then
hold down START.

The version B operating system from the older
machine will take control of your machine by dis­
abling the built-in OS ROM. The default back­
ground color will change to a darker blue, mak­
ing it easy for you to tell when the H-M Trans­
lator is present.

Your system will begin booting from the software
disk or will beep, signalling you to press RETURN for
a normal cassette boot. (It isn't necessary to hold
down the OPTION key during this second boot
process.) A good many software products which
don't run on the XL machine will run when using
the H-M Translator.

Even if your software does run on your XL, you
may want to use this same procedure, to take advan­
tage of the extra 4K of memory the H-M Translator
gives you. For instance, you may prefer running Let­
ter Perfect under the H-M Translator to create larger
documents in memory.

The extra 4K of memory is gained because the OS
from the older 800 machine uses only 10K of RAM.
The newer OS in the XL uses 14K of ROM. The Atari
translator incorrectly points the RAMTOP register to

(continued on next page)

ANALOG COMPUTING

Angelo Giambra is a Senior Analyst/Programmer for
Marine Midland Bank in New York. With a B.A. in
English Literature, he has been in the data process­
ing field for eight years. An avid Atari hobbyist and
incessant tinkerer, he enjoys writing machine lan­
guage utilities and extensions to the OS and DOS.
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(E) Translator continued

hex $CO instead of hex $DO, leaving the 4K block of
memory beginning at $COOO unavailable. Our H-M
Translator remedies this by correctly pointing to the
higher address.

Now comes the good part. When you use the Atari
translator you cannot press SYSTEM RESET, since
this returns your XL to its built-in operating system.
But your H-M Translator lets you simulate a SYS­
TEM RESET by pressing OPTION, SELECT and
START simultaneously.

So, if you're in the middle of a game and want to
switch to a different one, you simply insert a new
game disk into your drive, then press OPTION, SE­
LECT and START together-your system will reset
and begin booting from the new disk.

To boot from cassette, press the three RESET simu­
1ation keys, release OPTION and SELECT, but con­
tinue holding START. Your system will beep and wait
for you to press RETURN. Never press SYSTEM RE­
SET, or your XL will return to its built-in OS.

Note: the H-M Translator can simulate a SYSTEM

RESET because of a minor change to the deferred ver­
tical blank interrupt (VBI) service routine. As long
as the software you're using doesn't disable this VBI,
it will work. In testing, I found that some software
substitutes its own VBI routine, so the RESET won't
always work. You should have no trouble with most
software, however.

Also, be aware that the H-M Translator only gives
you 4K of extra RAM if you boot your system with­
out BASIC (by pressing the OPTION key during the
initial boot).

If you have a very steady hand and are a bit lucky,
you can even run cartridges which do not boot from
disk under the H-M Translator. Here's how. After your
H-M Translator is loaded into memory, press OP­
TION, SELECT and START together, then release op­
TION and SELECT. The system will beep, preparing
for a cassette boot.

Slowly insert a cartridge into the cartridge slot un­
til you feel it touch bottom. Then quickly and firm­
ly push it into place. If you don't do this part just

THE MOST COMPLETE UTILITY PACKAGE
FOR ATARI*COMPUTERS AT ANY PRICE

100% MACHINE LANGUAGE • SINGLE LOAD • MENU DRIVEN

THIS USER-FRIENDLY PACKAGE INCLUDES THE FOLLOWING POWERFUL
PROGRAMS FOR THE ATARI'400/800/XL SERIES COMPUTERS (40K REQUIRED)

ALL NEW FOR THE ATARI*
400/800 AND XL COMPUTERS

ALL THE FUNCTIONS THE PROGRAMMER NEEDS
FOR FASTER, MORE EFFICIENT PROGRAMMING IN BASIC.

DISK BACK-UP - SINGLEIOOUBLE DENSITY. SUPPORTS lOR 2 DRIVES
• ALLOWS BACKUP OF DISKS PROTECTED BY BAD SECTORING. FAST COpy
OPTION. SECTOR STATUS SUMMARY. OPTIONAL PRINTOUT OF SECTOR
STATUS. DISK MAPPING

DISK EDIT - SINGLEIOOUBLE DENSITY. DISPLAY/MODIFY/PRINT ANY SEC­
TOR • SECTOR DISPLAYED IN HEX ASCIIiATASCIi • WORKS WITH ANY FOR­
MAT. SCAN SECTORS FOR A SERIES OF BYTES OR A STRING. DISPLAY/
PRINT DIRECTORY. TRACE/REPAIR FILE LINKS. RECOVER AND AUTOMA­
TICALLY VERIFY DELETED FILES. FORMAT DISKS WITH AUTOMATIC LOCK
OUT OF BAD SECTORS. DECIMAL/HEX NUMBER CONVERSION

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

DISK SPEED - VERIFIES/ALLOWS ADJUSTMENT OF DISK SPEED. BAD SEC­
TORING (810 ONLY)

• 100% MACHINE LANGUAGE

• PULL-DOWN DISPLAYS

• AUTOMATIC LINE NUMBERING

• UP TO 46 DIFFERENT USER-
DEFINED FUNCTION KEYS

• TYPE-AHEAD CAPABILITY

• RESTORE CHARACTERS

• COPY CHARACTERS

• BLOCK DELETE

• LINE RENUMBERING

• DISK DIRECTORY

• DOS FUNCTIONS

• JOYSTICK CURSOR
CONTROL

• ON-LINE ERROR
DEFINITION

• INSERT MODE

• ADVANCED EDIT FEATURES

• QUICK ENTRY OF
COMMONLY USED BASIC
STATEMENTS

• EASY-TO-FOLLOW MANUAL

SHIPPING & HANDLING
INCLUDED

SHIPPING & HANDLING
INCLUDED

ORDERING INFORMATION
For fast delivery, send certified
check or money order.

MASTERCARD & VISA ACCEPTED.
(NY Residenls add 7% sales lax)
Phone orders accepled on C.O.D.
and charges.

"ATARI is a regislered lrademark of Alari Corp.
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ORDER TOLL FREE

1-800-732-0320
Info. and NY Residents

1-315-488-0485

CIRCLE #113 ON READER SERVICE CARD

ts:t7J@;
SOFTWARE. INC.

100 QUARTZ WAY
SYRACUSE, NY 13219
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Add $2.00 lor Ihlpplng and handling. C.O.D. orden. $2.00 lee II edded.
Virginia ralldenll: Add 4% Illes lax. SInd check or money order 10:

Printer Partners

..... $49.95

. .. IInly $29.95

The Ultimate Atarl Database

both for only ..

XLENT Software
P.O. Box 5228

Dept. B
Springfield, Virginia 22150

24 Hour Order Phone (703) 644·8881
Dealer Inquiries Welcome

XLENT MegaFiler
by Jerry Kwit (Mode Mixer 2)
"I don't bellne vou can get belter value for vour
monev ..." ACE New.lelter

"It I claim to 'ame I. the larlll amounts of illlij~
record. It can handle." ANAL08 fj. ''',1'
XLENT MegaFiler is avery powerfut and easy to use database system thai can handle
over 1500 records. Allows you to define a formula, modify database records, add or
delete fields and modify field lengths. Features Aeport and Label generation. New
Features: Sort on mulliple fields, create report subtile.
4BK disk , , Only $29.95

MegaFont][ + and Page Designer

Page Designer
by Dennis Young and Len Dorfman

~. MegaFont H+
~ The Complete Program Lister

~
and Graphics Dumper

'" , by Richard Rognlie and
o.srr::"'I,, ~ Randy Dellinger

"... dandllllt program IIl1ter ..." Creatlva Computing

MORE FONTS - FASTER DUMP - FONT UPLOADER*
Allows NEC. Prowriter, Epson (w/Grallrax, AX-BO, FX·BO), Aiteman, Gemini, Mannes­
mann Tally, Panasonic &other compatible dot matrix printers to dump Graphics 7+and
Bscreens in 3 sizes (4 on Epson) and print all control and inverse characters in fonts
provided or use your own. New Features: Adjustable margins, FAST L1STEA, Font
uploader', adjustable line spacing, Font Splicer (combine 2 fonts together).
'Prowriler B5tOAP w/chlp. Epson FX·BC & Panasonic KX-Pl092
4BK disk. . please specify printer. . . .. Only $24.95
Chip for Prowriter . . $15.00

Page Designer is one of the most useful graphic programs for the Atari computer. It
utilizes the lillie used graphics B screen 10 create mixed text and graphics for your
printer. Page Designer can load graphic Bscreens and then modify them with the draw
program included. Plus text can be added to the screen. Additionally. Page Designer
uses two graphic Bscreens to create printer resolution 320 X34B. Text can be created
using any of the included character sets or any that you create. An BO column text mode
is also provided.

4BK disk .

-------------------

right, your system will lock up. If you were quick
enough, you can now press OPTION, SELECT and
START to boot into the cartridge.

To switch to another cartridge, use the same proce­
dure. Press the three reset keys, then hold START.
You must pull the first c81tridge out quickly and even­
ly. I won't guarantee this procedure, but it works of­
ten enough to be useable.

If you're concerned about putting a cartridge into
your machine while it's turned on, don't be. It's per­
fectly safe, or Atari wouldn't have left an exposed slot
where kids and adults who don't read manuals could
blow cartridges left and right. If you don't believe me,
believe Bill Wilkinson. The above is a paraphrase
of a conunent he made on the very same subject.

For you hard-core machine language programmers
out there, here's an opportunity to really have some
fun. If you have a good debugging tool, such as
BUG65, you can create your own custom versions
of the as and try all kinds of weird and wonderful
things. How? Simple.

Boot from the H-M Translator disk into BASIC.
Now get into your debugging software and snoop
around the as, using a disassembler and/or a copy
of the as listing (available from Atari). If you're us­
ing BUG65, ass can provide you with instructions
on how to enter BUG65 from BASIC. Write for their
latest bulletin.

Remember, while you're under the H-M Transla­
tor, the as resides in RAM, not ROM. That means
you can alter it! Of course, you must take great care
when messing around with the as, but you can do
some pretty nifty stuff-like change the default back­
ground colors or speed up the cursor, etc.

The program in Listing 1 disables the key click by
changing the JSR to this routine to Naps. It then uses
the addresses where the key click routine resides for
a small addition to the VEl service routine. This rou­
tine checks to see if OPTION, SELECT and START
are pressed, and jumps to the power-up routine if
they are.

You can modify the as using the built in assem­
bler in BUG65, or if you're very brave, you can poke
the changes in from BASIC. Once the as is modi­
fied, you can create a new H-M Translator by sim­
ply running the program in Listing 1 again on your
XL machine. It will copy the modified version of your
as down into a new H-M Translator file.

You see, it just goes to show. Home-made is always
better! 0

(Program listing starts on page 33) CIRCLE #114 ON READER SERVICE CARD

ANALOG COMPUTING JULY 1985 I PAGE 31



NEW!
Rep

MODEM
$79.95

This compact, 300 baud. autoanswer/auto·
dial modem comes complete with software
for uploading and downloading files. NO
INTERFACE IS REQUIRED, just plug into the
joystick port. Includes AC adaptor.

• Outsmart Your Friends
• Outwit The Dragon
• Join The Ouest

;..... .-,.".

A new concept in computer gaming. Intellectual challenge. strategy and arcade aclion. Each
player assumes the role 01 a lord with a questing parly 01 three characlers. Complete the
quest. earn Ihe most gold by answering questions and ballhng the dragon. Win the lavor ot
Ihe king and thus. the game

• Utility Disk: 1000 Additional questions plus create your own .. $24.95

~COMPUTER PALACE wECAK~,Q,Y,tF06r8RI!
I-!I~N~DU":"':S~G~T-=D":"':IS~K-=D":"':RI~VE~---TRi ~QST

• Free Software ~'~. 48K Disk
• Double Density~ •.. / $39.95
• 1-Yr. Warranty .. ' ..... ':..~ .i .,: .

• Program Covers
Our Most Popular Drive! 4 Disk Sides

We recommend and sell.more of these drives
than any other. It's so quiet that you'lI
probably torget you are using a disk drive.
Flip-up dust cover. LED readout. and FREE
SOFTWARE (OOS XL. Word processor. Oata·
base. Spreadsheet. Programming book by
Oatamost )...This package is hard to beat'

New Low Price $259.95

BandllS 9.95D
JawOreaker 9.950
Eastern Fronl 9.95T
Canyon ClmOIT - D) 9.95
Pool4DO 14.95C
Speeaway BiaSi 14.95C
Replon 9.95D
Wavoul 9.95D
Cosmic Tunnels 9.950
Siellar Shull Ie 9.95T
Pathfinder 9.950
Mini-Word Proc. 4.950
Spelling Builder 9.950
Miner 2D4ger 17.95C
ChopllTler 19.950
Loras 01 Karma 9.95D

DDisk T Tape
CCarlndge

DISk Bank(5D) 15.95
DISk Bank(35) 9.95
RegUlar JOySllck 9.30
Deluxe JoysllCk 19.95
SWivel Base 39.95
Joystick Cora 2.95
JOYSllCk Handle 1.49
JoystICk Boara 2.49
JSlICk 12 Exl 9.95
Surge Prolector 39.95
Printer Inlrlace 49.95
64K lor 600XL 79.95
Relax 99.95
Sherlock 26.90

SPECIALS
Rallv Soeeawav 19.95C
Krazy Shoot-out 17.95C
PaCll1C Cst Hwy 9.950
CrossllreiT· I 9.95
Match Racer 9.95D

BUSINESS
Assm Ed,lor 31.50
Monkey Wrch II 29.95
"Ata(lwnter 39.95
Lellerperlect 87.90
Spell WIZard 44.90
ABC Compiler 69.95
BIGraph 62.50
Peachlree GIL 95.00
'eachtree AlP 95.00
Peachtree AIR 95.00
Home Accountant 67.50
Synille 49.95
Syncalc 49.95
Syntrena 49.95
Synstock 35.10
Home·Calc 35.10
MaC/65 87.90
Ac"on 87.90
Bas,c XL 69.50
Wilier s Tool 87.90
Tele· Talk 44.90
FinanCial CookDk 34.90
BaSIC Cartilage 29.90
GraphIC Gener 22.50
M,crosll BasIC 2 55.00

PARTS &
MISC
Disk Cleaner 13.95
8DD Power Supply 24.95
lD OlSk Mailers 6.5D
10 Genellc DISks 13.95
Ten Key Paa 39.95
Touch Taolel 54.95
Compu.Serve 39.95
IndUS Dr Slacker 19.95
Dak Montlor SIO 29.95
Printer Stand 24.95

. [)L'IUKC

1.n\J·ad'e.'fS
brRoldan

IF YOU DON'T HAVE OUR
CATALOG ... YOU'RE

FREE CATALOG

You will receive the most com·
prehensive reference catalog
available. Containing hun'
dreds of software and hard·
ware listings with illustrations
and descriptions, our main
catalog will give you the
answers you need. Join our
mailing list and receive free
flyers with updates and special
offers. MISSING OUT!

- \~~~<':> QlJ~/~/J't. -

~\\~ SUPER BUY-SUPER SPECIALS!! ~J)J)g
We just got a great bUy on some "Arcade Classics," and now we can pass the savings on to
ou. All the ames are on cartrid eand available fDr onl $5.95. Each

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

Protect Your
Equipment

I you survive th-e mazes. A unique sound and sight ex- The original video arcade in New AlARI 130/520Sl Computers

~
arena. Warlord dungeon, perience. just like the arcade. your computer l The alien as­

~ and the pit. maybe you can Defeat the Gorfian forces. if sault grows stronger with

Deluxe B~~diiieiife.atiit.he~wii!iz~ar.d.oiifiiw.o.rli!1 ~~yo~u~c!a~n~III!I!I!!!~!!!!!I!!IIi!I!!!!~~l!e~a~c~h ~de~fiiieniisiiieii·I.1 1IIII!I1IIIII-1IIIIIt
PRINTWIZ THE Xl BOSS 579.95 128K-$399/512K-S599

DUST COVERS _ _ $26.95 1200Xl 589.95 The currenT lIagship 01 the Atan Family has
Custom fitted. attractive leather brown color: By far Dur most popular graphics screen NDW YDU can eliminate the need for a trans- arrived. utiliZing The speed of the Motoria 68000
• ATARI 400. 800. 600/800/1200XL. New dump I It may be loaded with Basic. the as· lator disk by installing the XL Boss ROM CPU With 128K or 512K. you will have power at
XE&ST. 410. 810. 1050. 1025. 1027. CX85 sembler cartridge. or no cartridge at all. It 'Chip. It requires opening your Alari up and prices you won't believe. And With a mouse.
• EPSON. GEMINI. PROWRITER printers occupies about 1300 bytes Df RAM. and will replacing the old OS chip. The explicit in. pull-down menus. windows. icon graphiCS and
• INOUS. RANA. PERCOM. TRAK disk drives. dump most program screens even while the structions should give hope to those weak cut and paSTe leatures Ihat allow you fo inTegrate

AddiTional covers ordered spreadsheet. fexl and graphic Ii les. creative
al same lime program is running. Complete with manual. on mechanical aptitude. Once done, you will soluTIons have never been easier. The quantities

ONLY $8.95 EACH I ONLY $7.95 EACH demos. and text LISTER. Works with most have the computer ATARI should have are limited. so place your order now to get yours
popular printers. made! as soon as possible.

GAMES EDUCA·
Slar Raiders 13.95 C TIONAL
~~~~\ron ~~:~~ ~ Hunareas 01 T,tles Please
Donkey Kong 27.90 C call uS (503) 683-5361
Dig Dug 27.90 C
Delender 17.95 C BOOKS
Ulysses 19.95 0 Mise:
~;I~~~II 5'32·. 95s0 Co 65D2 Programming 18.95

6502 SuOrouflnes 17.95
Uilima III 39.95 0 Adva Pro Tech AI 14.50
Bounly Boo 44.9D C Advenl w/Ala" 14.95
Sinp Poker 31.50 0 Assem Lan Progr 15.95
Bnage 40 22.50 0 BasIC Ala" Bas 15.95
Spy vs Spy 26.9D 0 BasIC Ala" KidS 12.95
CaslleWollenSi 26.900 Best AnllC w/Dsk 24.95
POker Sam 22.5D 0, T ElemenlaryAla" 14.95
Bnslles 26.9D 0, T
CullhroalS 31.50 0 Tech. User Notes 26.90
Enchanter 31.50 0 AssemOle, 15.95
MLBaseoall 35.100 Bas,cFaSl&Bel 19.95
Chess7D 59.500 BasIC Source Bk 12.95
Checkers 44.90 0 For Klas 8·8D 15.95
PIISIOpll 35.100 Games&Rec 14.95
Compuler Amou 52.50 0 GraphICS &Arc 16.95
Broaas,aes 35.10 0 Playground 9.95
~amplgruppe 52.50 0 RoolS 14.95
AdvenlureWnte 26.90 0 Sound &. GraphiCS 10.95
At. BaOa 26.90 0 Users Encylopea 19.95
RelUrn Hercules 28.90 0 WI 55 Programs 14.5D
Savage ISland 17.90 T
Voodoo Caslle 17.90 T Compule:
Secrel MISSIon 17.90 T 2na BK Mach Lan 14.95
D,menslon·X 31.5D 0, T FBD Alan Graph 12.95
ZomO,es 31.50 O. T FBD Ala" Games 12.95
BrucHee 35.10 O. TFBDAlan 12.95
Conan 35.10 0 Great ADV Games 12.95

GhOSI Buslers 26.90 0 ~~~:~ ~r' :r'::,' ~~:~~
Archon II 26.90 0

One of tlJe most versatile data-base programs available. ~ PriiitSl!9n ~
~.l,..tO.Il'-'-~MO&""""1 I_"I~
15 Need a. . greeling card. lenerhead. logo. S
N ad flyer. announcement. note card. statlon- r....:
~ ery. report cover. award certificate. sign or tc
:s- Jbulletin? Make one in minutes! How about a ~
§; jumbo banner? Sjmple~! Make it 30 teet long If 5

~
you like With only a few key strokes. you can t;;.! write. design and print like apro All you need If5.

'is In Ihe program: B typestyles In mulTiple !*.
:sizes with solid. outline and 3-D formal.l~:5; border designs. background panerns. and a :=:'

:..:' wide range ot picTures and symbols Also In- ~
:::a Icluded are: The ability TO superimpose lext \:::a
~ over any picture pr design. Use illus~ratlons G
;"'; from other graphICS programs. SWirling am, ~
~ mat!ons that you can freeze lor background I

~ deslgns48K 0 9.50 -<I

SHIPPING INFO: Minimum $2.9D Ground. S4 75 All Acfual
COSI depends on weighl CaU (5D3) 683-5361 for informanon
WARRANTY INFO: Everything Ihal we sell is wanantied by
Ihe manufacturer If any ~em purchased trom us fails 10 per­
lorm properly when you receive il. call us at (503) 683-5361
so That we can assist you. No reTurned merchandise accepted
without authorization. Delective sOllware will be replaced
with anolher copy aT the same program. OTherwise. no soh­
ware is returnable.

New Enhanced Version 2.0
Includes:

USE YOUR CREDIT CARD & CAll

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

There's never apenalty lor using your credit carrl!
For Information, Call (503) 683-5361

CIRCLE #115 ON READER SERVICE CARD

~~~
Features: 48K Disk : g~l~c~~~E~~DMPTS
• LIGHTNING FAST RETRIEVAL $49 95 . STATE ABBREVIATlDN TABLE

: ~~~~i~T~Tt~~DA~6~11~~~ .: ~~~NE~I~~BB~~SFlEClis"' 3·UP
• SINGLE DR DDUBLE DENSITY • MERGE·CREATE COMBINATION FILES
• STDRE ABOUT 12DO RECORDS • DELETE DUPLICATE·AUTD or MANUAL

PER DISK SIDE IN DOUBLE DENSITY N I M '1 M Ut'I'ty
• MUCH MDRE' ew, al erge II . $19.95
Now you can use your Super Mailer + records with Atarwriter and Letter Wizard.
Use names and addresses 10 create lorm letters. Input special characters into the
word processing programs 10 Tell Super Mailer+ where to put The information. II's
as easy as 1.. .2... 3'

DISK NOTCHER
SPECIAL!

Only
$9.95

Now use both sides of
your diskettes
Simply place the disk against the
built·in stops and squeeze

B~~~
2160 W. 111h Avenue Eugene. Oregon 97402~



[.EJ Translator continued

Listing 1.
BASIC listing.

•

.OPT NO LI9T
TRAN9LATOR FOR ATARI allllXL
by A. GIAMBRA

INSTALL TRAN9LATOR

TRAN9LATOR FOR ATARI B0eXL
by A. GIAM8RA

THI9 PROGRAM READB THE
09 FROM THE B0e COMPUTER
AND WRITE9 IT TO DI9K

I I/O COMMAND
IBUFFER ADDRE99
IBUFFER LENGTH
I BUFFER
lOB I/O ROUTINE
IPUT CHARACTER9

AGAIN
WRITEBUF 'WRITE IT
FILLBUF+2 'INC ADDRES9EB
ABAIN+2
INITY 'DO MORE

.0342

.0344

.034B

.::nee

.E4:5b

.eB

FILLBUF 'DO 12B BYTEB
WRITESUF 'WRITE IT
••ee

:e~~~kY :~~~ ~~~~S

IPULL BYTE OFF 9TACK
•• ee IINIT REGI9TERS
••e",

:e~~~~Y :~~~ ~~~ ~~A:~F~~R

•• 10 'CHANNEL 1
.PUTC 'PUT COMMAND

~c~~e~~ 19TORE BUFF ADDRE99

~C~:b~~
ICBAL+l.X ,9TORE BUFF LENGTH
••all
~iBLL,X

ICBLL+l,X
'9AVE THE Y REGI9TER

CIOV 'DO I/O

,RE9TORE Y

.031A

.e342 11/0 COMMAND

.e344 'BUFFER ADDRESS

.034a

.1l34A

.E4:5b lOS I/O ROUTINE

.E477 lOS REBET ROUTINE

.0B ,PUT CHARACTERS

.D01F I START BUTTON

.D3111 'ROM SELECT

.D4eE 'NMI REGISTER

.D211E 'IRQ REGISTER

.e2Fe 'CURSOR INHIBIT

.98

.10 'DOWN ARROW

.7F

.70

.31111ll

LDA •• IlC 'CLOSE EDITOR
BTA ICCMD
LOX ."JBR CIOV

LOY .14

~~~ ~~~~!l~.Y
DEY
BPL DTREBET

.-
PLA
LDY
LDX
LDA
9TA
INX
INY
BPL
J9R
LDX
LDA
9TA
INX
INY
8NE
J9R
INC
INC
BNE
RT9

LOX
LOA
9TA
LOA
9TA
LOA
9TA
LOA
BTA
LOA
9TA
TYA
PHA
J9R
PLA
TAY
RTB

AGAIN

Listing 2.
Assembly listing.

LOA. <EDITOR lOPEN EDITOR
BTA ICBAL
LOA • >EDITOR
STA IC8AL+l
LDA ••03
STA ICCI1D
LDA ••ec
STA ICAXI

INITY

FILL8UF

,,,
r
I,
, EQUATE9
I
ICCMD
IC8AL
IC8LL
8UFF
CIOV
PUTC
I

,
WRITEBUF

,
IRESET DEVICE HANDLER TABLE
, (NECES9ARY FOR ATARIWRITER)
I

DTRESET

I
I,
I,
, EQUATE9,
HATABS
ICCMD
ICBAL
ICBLL
ICAXI
CIOV
RESET
PUTC
CONSOL
PORTB
NMIEN
IRQEN
INHIS
CR
DOWN
TAS
CLEAR,

18 DATA 535,321.41',32,'87,61',7'7,113
~473,630,721,236,864,647,'22,8316

•
CHECKSUM DATA.

(see page 24)

18 1=12288
28 READ A:1F A=-l THEN 40
38 POKE 1,A:1=1+l:GOTO 20
40 OPEN Ul,8,8,IID:AUTORUN.SYSIl
58 PUT Ul,255:PUT Ul,255
68 PUT Ul,O:PUT U1,56
78 PUT Ul,255:PUT Ul,'5
88 H=USR (12288)
'8 TRAP 120
180 READ A
110 PUT Ul,A:GOTO 100
120 PUT Ul,224:PUT Ul,2:PUT U1,225:PUT
Ul,2

130 PUT Ul,O:PUT Ul,48
140 CLOSE U1
150 DATA 184,160,8,162,8,185,0,216,157
,8,4'.232,200,16,246,32,42,48,162,0,18
5,0,216,157
160 DATA 0,4',232,200.288,246,32,42,48
,238,7,48,238,22,48,208,216,'6,162,16.
16',11,157,66
170 DATA 3,16',0,157,68,3,16',4',157,6
',3,16',128,157,72,3,16',0,157,73,3,15
2,72,32
180 DATA 86,228,184,168,'6,-1
1'0 DATA 255,255,231,70,233,70,234,234
,234,1'8,72,1'2,72,76,216,252
280 DATA 46,81,48,81,32,68,242,63,82,6
7,82,281.288,208,28,'6
210 DATA 103,82.184,82,208,218,116.82.
118,82,76.63.242,10,8',10
228 DATA 8'.'6,251,86.253.86,234,234,2
34,1'5,'4.1'5,'4,144,216,'2
238 DATA 226,'2.173,31,208,248,3,108,3
6,2,76,11',228,131,82,133
248 DATA 82,234.234.234
250 DATA 0,48,216,48,16'.12,141,66.3.1
62,0,32.86.228,168.14.185.282,48,153.2
6 3.136
260 DATA 16,247.16',1",141.68,3.16',4
8,141.6'.3.16',3,141,66,3.16',12,141,7
4,3,32,86,228
278 DATA 16',11.141.66,3,16',152,141,6
8,3,16',48,141,6',3.16',1',141,72,3,16
',0,141,73.3
280 DATA 16',1.141,240,2,32.86,228.173
,1.211,41,2,208,23.16',171,141,68,3,16
',48,141,6'.3
2'8 DATA 16'128,141,72,3.16,,0,141,73,
3,32,86,228. 73.31,208,201,5,208,24',1
6',0,141.14.212
380 DATA 141,14.210,173,1,211,41,254,1
41.1,211.160,0,185.0,56,153,0,216,200.
288.247,238.134.48
318 DATA 238,137,48.208,237.76,11'.228
L 125 ,2',2',2',127,127,88.82.6',83,83,3
z,211,1'7,284,1'7,1'5
328 DATA 212,155 2' 2' 127 32 32 32 32
,32,32,40.67,65.82.84.82,7i,68,71,6~,3
2,80,82,6'
338 DATA 83,6',78,84,41,6',58,155,80,4
8,228.67,64,228,6',0,228,83.16,228,75,
32.228
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(E] Translator continued

JSR CIOV
LDA .PUTC
STA ICCMD . IPUT CHARACTERS
LDA • <MSS ISTORE MESSABE
BTA ICBAL : ADDRESS
LDA • >MSS
STA ICSAL+I
LDA • <MSGI-MSS
STA ICBLL ISTORE LENSTH
LDA • >I1SGI-MSS
STA rCBLL+l
LDA .1 ,INHIBIT CURSOR
STA INHIB
JSR CIOV 'WRITE I1ESSASE
LDA PORTB
AND ••S2
BNE WAIT
LDA • <MSGI ISTORE MESSASE
STA ICBAL IADDRESS
LDA • >MSGI
STA ICSAL+I
LDA • <END-I1SGI
STA ICDLL 'STORE LENGTH
LDA • >END-I1SGI
STA ICBLL+l
JSR CIOV 'WRITE MESSAGE

WAIT LDA CONSOL 'SELECT PRESSED?
CMP .~
BNE WAIT 'NOT YET
LDA .e
STA NI1IEN 'SHUT OFF NMI
STA IRQEN 'SHUT OFF IRQ
LDA PORTB
AND ••FE 'DESELECT OS ROI1
STA PORTB

INITY LDY .S
MOVEIT LDA

:~::::~
'MOVE OLD OS

STA 'INTO RAI1
INY
BNE 110VEIT
INC 110VEIT+2 'INC ADDRESSES
INC 110VEIT"~
BNE INITY
JMP RESET IGO TO COLD START

I
I1SS .BYTE CLEAR DOWN DOWN DOWN

,BYTE ~~:~T~g~~P~~:S !ELEcrM,CRI1SSI .BYTE
,BYTE " • (clIRTR I DGE PRESENT) M

END
EOITOR ,BYTE "E:" .9B
DTBL ,BYTE .~8,'::l8••E4 ,P:

:g~+~ ::g::::::~: :~
.BYTE .~3,.10,.E4 'S
.BYTE .4B,.2e,.E4 IK
.END

PATCHES TO see OS

ses os IS FIRST LOADED INTO RAM
AT .::lses THRU .~FFF THESE PATCHES
~~EliH~~E~0~g~~DO~~RI~~5 ~g~E. AND
BESINNINS AT .DSSS

by A, GIAMBRA

.46E7
NOP IDDN'T TOUCH .D3SI
NOP
NOP

... .4SBE I INTERCEPT VB
JI1P .FCDS

.~12E 'CHANGE ENTRY POINT FOR
JSR .F244 'SPECIAL ROUTINE... .~23F
CI1P ••DS 'TOP OF RAI1?
BNE .~2~F

RTS 'YES, RETURN

.~267

BNE .~24::S... .~274
JMP .F23F 'CHECK FOR RAMTOP... .~9SA

RTS 'DISABLE BELL ROUTINE
It. .~6FB
NOP INO KEYCLICK
NOP
NOP

It· .~EC3

.BYTE .9S 'NEW BACKGROUND COLOR... .~CDS

LDA .DIU F IDO THEY WANT
BEQ RESET 'SYSTEM RESET?
JI1P (.e224)

RESET JI1P .E477,
It. .~2S::S

NOP IDON'T TOUCH .D381
NOP
NOP
.END

FOR ATARI *400/800/1200/600XL!800XL*

P.O. BOX nOS/REDONDO BEACH, CA 90278
(213) 376-4105

For ATARI 800XL, 600XL with 64k.
Replacement operating system to run the
vast majority of all ATARI software. No
translator or disk to load'
Proper RESET operation especially impor­
tant for programs like LETTER PERFECT,
DATA PERFECT, TEXT WIZARD, etc.
One touch access to extra RAM, all RAM.
One touch 8ASIC on.
Easy plug in installation.

NOW INClUDES DUAL OPERATING
SYSTEM BOARD!
"Includes MacroMon XL which is an ex­
cellent, unique monitor for beginner and
pro alike-written especially for the BOSS.
$79.95 for 800XL/600XL with 64K".

ALLEN
MACROWARE

An all machine language text,
graphics, mixed mode dump for EP­
SON, GEMIN I, NEC, PROWRITER,
OKIDATA, M-T SPIRIT, 160L,
KXP-1090, DMP-80, ISO 480,
SEIKO/AXIOM GP550A.
Self booting can be used while pro­
gramming or even running other pro­
grams.
Works with or without BASIC,
ED/ASM, PILOT, LOGO. Calendar
generator. Horizontal format allows
text to be continued in same direction.
Change widths, heighi, center and
much more from the keyboard or your
program. Special handlers for PAINT,
Micro-Illustrator, LOGO, Micro­
painter, etc. Includes LISTER program
for inverted and special characters plus
demos and ideas. $29.95" 16K Disk­
All Interfaces.

diskwiz-II
Fast and easy to use repair, edit, ex­
plore, dup, disk utility package. Single
load, single or double density. Special
printout capabilities.
Repair or change 01 linked DOS2 or
OSA + 2 liles, directories, dup
lilenames. Fast searches, mapping, Iile
trace. Disassembler, speed check and
much more! Low priced, last, easy,
and powerluli $29.95 16K Disk.

Send s.a.s.e. lor update inlo.

"TERMS: U.S. lunds; check or M.O.
add $2.50 shipping/handl­
ing add 6% CA - 6.5% LA
COUNTY add $3.00 lor
C.OD No charge cards ac­
cepted add $2.50 loreign
orders normally out within
-18 hours.
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Action! .
32K Cassette or Disk GAME •

by Sol Guber

Structured programming is a way of thinking. It
di vides the parts of a program into smaller and
smaller parts, and then, when the parts aTe very tiny
(and obvious), starts to write the program. This kind
of thinking is the basis of any FORTH program, first
the top-down, then the bottom-up. First, look at the
big picture, then keep looking at the littler and lit­
tler picture. Finally, from the details, build up the
big picture again. Action! uses the same thinking to
make up programs.

The game.
Color the Shapes is a game which was written us­

ing a top-down, then bottom-up type of program­
ming.

First, let's go over the game briefly. It's a competi­
tive coloring game for either one or two persons. The
object in the one-player game is to color in all the
shapes on the board with any of the four colors that
are shown on the bottom of the screen.

ANALOG COMPUTING

Th nly rule is that shapes with a side in com­
:l cam:lot have the same color. If all they have is

a corner in common, then they may share a color.
If you try to fill in a spot with a color that calliot
be used there, you'll hear a double beep, and a mes­
sage will be shown on the screen.

To make the game more fun, there's an option for
the computer to fill up to five shapes at random with
a random color. The object of the two-person game
is to be the last person to color a shape. That person
is the winner.

Since there's no way for the computer to determine
if there are any more legal moves, I've included an
option to quit. This is done by moving the cursor to
the Q on the bottom of the screen.

Figure 1 shows a sample board that will need to
be colored in. Each time the game is played, a new
board will be generated. The letters in the various
shapes are used later in the description of the data
structures.

Figure 2 shows a game in progress. The bottom
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• Color the Shapes continued

Figure 3.
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of the board has been filled in with various colors.
Figure 3 shows a completed game.

The cursor is a star that is shown on the screen.
Color the Shapes can be played with either a Koala­
Pad or a joystick. A question will be asked after the
entering of the players' names, to determine if this
will be the joystick version.

In the KoalaPad version, the cursor is moved by
pointing to the spot where you wish to move. The
cursor will go there. In the joystick version, move
the joystick in the direction that you wish to go, and
the cursor will head that way.

The cursor's color is the same as the color that will
be used to fill the shape. When the cursor is any­
where in the shape that you wish to fill, just press
the trigger.

To change colors for the fill, move the cursor to
any colored shape and press the trigger. This will
give a beep, and the cursor will move to the bottom
of the screen. By moving the cursor left or right, you
move to the position of one of the other colors, or
the Q. Press the trigger when the cursor is by the col­
or you want. You can change colors as many times
as you want.

Your turn will be over when you successfully fill
in a shape. There's no way to lose a turn.

The structure.
Now that we know the basic outline of the game,

what does 'this have to do with structured program­
ming? That's easy to see by looking at the last PROC
that was written.

It's just a long loop that does very logical things.
It's made up of TITLE, PMGRAPHICS, SETUP, PM­
CLEAR, MAKEPM, GRID, SEARCH, CHECK_
BOAl~D, INIT, NAME and, finally, the major DO OD
loop. This loop just consists of two lines and a limit.

The first part of the PROC sets everything up and
checks to see what's been done. The heart of the pro­
gram can be explained very simply by the two func­
tions TRIGGER and JOYSTICK.

TRIGGER checks to see if the trigger has been
pressed. JOYSTICK checks to see if a move's been
made. IF TRIGGER = a then COLOR_IN(SPOT). IF
JOYSTICK = 1 then MOVED. Do this until either the
board is completed or QUIT = 1. How could any pro­
gram be simpler?

This is the whole point of structuring programs:
break everything down into easy-to-digest W1.its that
are logically simple. While the game's going on. the
only two things to look at are the triggers and either
the joystick or the KoalaPad.

How long should the program monitor these two
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things? Until the game is complete, or someone quits.
Then what? Ask if another game is desired. If it is,
play again; otherwise, finish. There's no need to mon­
itor the keyboard, get data from the disk, or do any­
thing else.

Structured programming uses the concepts ofposi­
tive actions. Do an action until something happens
or a flag is set or while a condition still occurs. It
can be used in all parts of the program to make the
programming easier and very logical. Let me go into
some more details on how this type o£1hinking; the
idea to do while or until is a very nice concept.

This simplicity is used in other parts of the pro­
gram. Let us go through several of the other proce­
dures and fWlctions. If the trigger has been pressed,
TRIGGER() = 0 and we will C = COLO~IN(SPOT).

There are several options in that procedure. If the
spot has a color there, B(SPOT) < > 0, then what we
want to do is change colors or quit. A loop is set up
so that we continue to PICK_COLOR until a flag
is returned to say that it is non-zero. A good pick
has been done. If quit is one, then retuTn. Otherwise
move the cursor back to where it was and continue
the turn. If the spot had not been colored in already,
then we must check to see if it is a GOOD_COLOR.
If the flag is returned as 0 then BEEP, print a mes­
sage on the screen, BEEP again, and then RETURN.
Finally, if it is a good move, then FILL_IN(SPOT),
check to see if there are two players, and write the
new name on the screen.

JOYSTICK is another example of a simple proce­
dure that does only one thing; it checks to see i£1here
has been any movement in the joystick or the Koala­
Pad. CFLAG is used to signal that the KoalaPad is
to be used. If it's on, check the two locations in mem­
ory that store the value of the point on the pad that's
being touched. If either point is less than five, then
the pad is not being touched. RETURN a zero to show
no movement. Next, calculate the X and Y position
of the point that's being touched. If the movement
is only slight, then RETURN a zero to again show
no good movement. Otherwise, set the new X and
Y positions to this point, and return a 1 to show
success.

The other part of JOYSTICK0 is used if play is with
a joystick. Fi.rst determine the value of the joystick.
If it is 15, RETURN a zero to show no move. If the
value is 11 and you can move left, then move left and
return a 1 for success. If it is 7 and you can move
right, then make the new position and return a suc­
cess. Do this for up and down. If no move was pos­
sible, return a zero for tillsuccessful move.

ANALOG COMPUTING

Both of these two procedures show how the logic
was broken up into simple steps, each one of which
was very obvious. There were other parts of the pro­
gram that took judgement and thinking. They're not
really a part of structured programming, but are nec­
essary, anyway.

There's a lot of data stored about the screen. See
Figure 1 for an example of an initial board. It's a nine­
by-nine grid and can have many shapes in it.

Color the Shapes.

There are foul' data structures that were used to
store information about the shapes. The first was an
array called R. It is a simple one-to-one correspon­
dence to the grid on the screen. The first value cor­
responds to the top square; the one below is R(l1);
and so forth.

To make some of the calculating easier, the array
for R was made up to be ten squares by nine rows.
R is filled with numbers corresponding to the shapes
that are seen. Thus, the first shape (Figure 1) will
put R(l) = 1, R(2) = 1, R(12) = 1, R(13) = 1, R(23) = 1, etc.

The array B is a simple correspondence to array
A. It just contains the color values of each square in
the grid. The next array is GAR. Shape A corresponds
to GAR(l), shape B corresponds to GAR(2), etc. The
values in GAR tell how big the shapes are. The val­
ue is a two-digit number. The units digit is the row
for the top of the shape, and the tens digit is the row
for the bottom of the shape.

Thus, shape G is GAR(7) and has a value of 11.

Shape M is GAR(13) and has a value of 43, and shape
A gives GAR(l) = 30. The final array is called USED.
It corresponds to GAR and tells if each shape has
been colored in. Every time a shape is filled with
color, the corresponding shape in USED is given a
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• Color the Shapes continued

1. Thus the function COMPLETE, to determine ifthe
game is over, just looks at each value in USED, and
if there's a 1 in each spot, then all the shapes have
been colored in.

Now that we have some information on how the
data is stored, we can look at some ofthe other func­
tions and see how simple they are to program.

Let's look at FILL_IN. First, we determine the
number of the shape where we are from auay R. Find
the top and bottom rows of that shape from array
GAR, and set the USED shape to 1. Then set up a
little loop from the bottom row of the shape to the
top row of the shape. If the value in R is that shape,
then set B to that color, and FILLER that square.

FILLER's another little subroutine. Check to see if
the right side is a line and the bottom is a line. You
should change values ifthey are. Then, just do a sim­
ple PLOT, DRAWTO routine to fill in with the color
selected.

A very similar logic is used in the function GOOD
_COLOR. First, determine the shape you're on from
array R. Then, find the top and the bottom of the
shape from array GAR.

Start at the bottom row and check each square. If
it's part of the same shape as the one that we're look­
ing at, check all four squares arow1.d it to see if the
color is present there. If it is, return a 0 to show fail­
me. If everything's been checked, and no two colors
will be touching, report a success (RETURN(1)).

Among the things that I haven't done is explain
how some of the data is generated, or how the ran­
dom shapes are made, but the logic in this part is
also very straightforward and can be explored, if
needed.

This game is a good example of two things. The
first is that Action! makes structured progralmning
very easy. The second is that, with good simple log­
ic on the overall design of a program, it can be split
into smaller and smaller parts. Each part can be fur­
ther divided into parts that are easily programmed.

I hope you enjoy Color the Shapes. My daughter
and 1had fun inventing it. It's a good game of logic
from which you can learn about programming. 0

Sol CubeI' has been programming for his Atari 800
Jor Jive years now. The idea for this game came from
his seven-year-oJd daughter Rebecca, to whom com­
puters are a natural part of life.
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Listing 1.
Action! listing.

COLOR THE SHAPES

by Rebecca Guber and Sol Guber

MODULE

BYTE ARRAV
RCI00),USEDC60),PLAVERC20),BC~O),

CLS=704,ACI0),GARC60),
INTER=[72 16~ 0 141 10 212 141 27

208 104 641,
TK=[O 252 0 41,TV=[243 0 3 01,
TEST=[246 255 10 11,
COLORS=[3 122 83 23 132 248 I~O

14 1~01,

STAR=[O 0 0 0 24 126 60 60 126 24
o 0 0 01

CARD SC1,VP1,YP,V1
BYTE CFlAG,COL,PLAVNUM,COUNT,DK,DY,

OLDK,OLOY,K,Y,TURN,OUIT

PROC SETUP ()
CARD Z
Z=PEEKC(S60)
POKECZ+166,143)
POKECC512,INTER)
POKE(54236,1~2)

POKE(37,10)
POKE(623,160)
FOR Z=O TO 8 DO

Cl~CZ)=PEEKCCOLORS+Z)

01>
RETURN

PROC BLOCK(BVTE I)
BYTE J
FOR J=152 TO 157 00

PLOT (I, J)
DRA~HOn+5,J)

00
RETURN

PROC NEWDIRCBYTE A,B)
DX=O
DY=O
IF LOCATE(A+1,B)}O THEN

DK=1
ElSEIF lOCATE(A-l,B)}O THEN

DK=-l
ELSE IF LOCATE(A,B-l)}O THEN

DV=-l
ElSE

OV=l
FI
RETURN

BYTE FUNC LINE(BVTE A,B)
BYTE l,J
Z=LOCATECA+l,B)
J=LOCATECA-l,B)
Z==+J
J=LOCATE C(I, B+1>
Z==+J
,J=LOCATiE (n, B-1)
Z==+J
If 06 THEN

RETURN (l)
fI
NEHI>IR (A, B)
RETURN (1)

PROC REMOVE(BVTE A,B)
DO
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PLOTC~,B)

~==+OX

B==+OY
UNTIL LINECA,B)<)l

OD
RETURN

PROC GRIDO
BYTE I,X,Y,Z,XOLD,VOLO,Yl
COLOR=6
1=2
WHILE I <I57 00

PLOT (:J,.D
OR~HTO (74, D
1==+16

OD
1=3
WHILE 1<73 00

PLOT CI. 2)
OR(lWTO n, 145)
1==+8

01>
fOR 1=2 TO '5 DO

COlOR=I
BLOCI«(I-2)*10+5)

01>
COlOR=6
PlOTC45,153)
OR~WTOC50,153)

DR~WTOCSO, 157>
DR~WTOC45, 157>
I)R~WTOC45,153)

PlOT(51,158)
COlOR=O
FOR 1=1 TO 40 DO

DO
X=R~ND(8)*8+7

Y=RANI> (16)*8+.10
'1'.1='1'-10
If '1'1/8=('1'1/16)*2 THEN

)01==+4
fI
UNTIL LOCATECX,Y)<)O

00
XOlO=X
VOlD=Y
If Y1/8=CYI/.16)*2 THEN

DX=O
1>'1'=-1
REMOUE(X,Y)
I>X=O
1>'1'=1
REMOUE(XOLD,YOLO)

ELSE
1>'1'=0
DX=-1
REMOUE (X, V)
i>Y=O
Il>X=1
REMOVE(XOLD,YOLO)

fI
01>
RETURN

PROC TITlE ()
BYTE X,Y,C,Kl,K2
CARD SC,J
SCl=PEEKC(88)
GRAPHICS U 3)
SC=PEEKC(560)
fOR J=7 TO 3 DO

POI<ECSC+J,7)
OD
POKE(87,2)
COLOR=O
PLOT (0,1)
PRINTOE(6 p "COLOR THE SHAPES")
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PRINTOE(6," b'l rebecca fi!1ber")
PRINTOE (6," t.£Ii&1!lWi1iI;f2")
POKE(87,3)
fOR J=1 TO 1000 DO

fOR K2=1 TO 500 DO
00
X=RANO (33)
V=R~NO (12) +8
C=RANO(255)
SOUND(O,C,8,8)
COLOR=RAND(4)
PLOT (X, '1')

00
SOUNI>(O,O,O,O)
RETURN

BYTE FUNC NEWSPOTCBYTE J,COUNT)
BYTE I< p Vl,Xl,Z,1<1
R (J)==+128
Y1=«J-l)/10)*16+10
Xl=(CJ-l) MOD 10)*8+7
fOR K=O TO :]: [)O

Z=lOCATECX1+TXC:K}.Yl+TY(K)}
K1=J+TEST(K) .
If Z=O AND R(KIJ=O THEN

R (1<1) =COUNT
RETURN (1<1)

fI
OD
RETURNUn

BYTE fUNC OLDSPOTCBVTE J,COUNT)
BYTE 1<,IK1
RCJ)==-128
1<=3
WHILE 1<0255 1>0

Kl=J+TEST(K)
IF 1(1)0 AND K1(100 THEN

If RCKl»128 THEN
R (K1> ==-128
RfTURNUU)

fI
fI
K==-l

00
RETURN un

PROC FINDCBVTE J,COUNT)
BYTE K,IKI
RCJ)=COUNT
DO

K=NEWSPOT(J,COUNT)
If K=O THEN

Kl=OLDSPOTCJ p COUNT)
J=K1

ELSE
J=K

fI
UNTIL J=O

00
RETURN

PROC SEARCH ()
BYTE J,COUNT,K,Kl
lERO(R,100)
COUNT=l
FOR J=l TO 83 DO

If R(J)=O AND J MOD 10()0 THEN
fIND CJ, COUNT>
COUHT==+l

FI
01>
fOR J=l TO 83 DO

IF R(J»128 THEN
RCJ)==-.128

FI
OR>
RETURN
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I• Color the Shapes continued

; PMG.ACT fROM THE ACTIONl TOOLKIT

INCLUDE l[)l:PMG.tlCT"

BVTE FUNC SIZE(BVTE I()
BYTE J
FOR J=K+l TO K+~ DO

If RCJ)=COUNT THEN
RETURN (1)

fI
01>
RETURN un

PROC CHECK_BOARDC)
BYTE J,K
COUHT=l
FOR ..1=1 TO ~~ DO

If J MOD 10 ()O THEN
WHILE R(J}(COUHT AND J<100 DO

J==+l
OD
GtlR CCOUND =..1/10
1(=(..1/10)*10+10
WHILE SIZECK)=1 DO

K==+10
OD
GARCCOUHT)==+(K-I0)
COUNT==+l

fI
00
cmnfT::::-.1
g[:U[l{N

PROC 5HlfTCBYTE Xl)
BYTE Z,Z!
If l\1=140 THEN

(lUIT=1
RETURN

fI
l= OU -60) 120+1
COl=Z+l
Z1=PIEEK C70S+l)-6
POKE (70'5, Zl)
RETURN

PROC BEEP 0
CMU> Q
50UHDCO,220,10,20)
fOR Q=l TO 2'5000 DO
00
50UNDCO,0,O,0)
RETURN

BYiE FUNe PICK_COLORe)
BYTE 5.TR,J,Xl
CiHW :I1
fOR Il=OlDY TO 173 DO

PMHOIJE U, X, 11)
OD
OlDV=.17J
PRINTEC"PLEASE PICK tI COLOR")
lU=60
PMHP05 C1} =60
If CfLAG=1 THEN

DO
.J=PEEK(624)
IF ..1)'5 THEN

.1=(..1/'50)*20+60
PHHPOS (1) =..1

fI
IF PEEI«636J=O OR

PEEK(637)=O THEN
BEEPO

, SHIfT (,J)
RETURN (1)

fI
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00
fI
00

1>0
S=STICKCO}
TR=STRIGCO)
If TR=O THEN

BEEPO
SHIfT (Xl)
RETURNU)

fI
UNTIL S <> 1.'5

00
If 5=7 HIEH

)(1==+20
If X1=160 THEM

X1=60
fI

fI
If 5=11 THEN

:1(1==-20
IF :1(1=40 THEN

lH=140
fI

fI
PMHPOS (1) =X1
fOR 11=1 TO 6000 DO
00

01>
RETURNU)

BYTE fUNC GOOO_COLORCBYTE SPOT,COL)
BYTE TOP,BOT,BLOCK,I
Bl..OCK=R ('spon .
TOP=GARCBLOCK)
BOT=CTOP MOO 10)*10
TOP= CTOP/HD*10
WHILE BOT<TOP+~ 00

If RCBOT)=BLOCK THEN
fOR 1=0 TO 3 DO

If BCBOT+TESTCI»=COl IHEN
RETURN CO)

fI
00

FI
50T==+1

00
RETURNU)

PROC FILLERCBYTE ..I)
BYTE X,Y,K,L,L1
1-1=6
If RCJ)=RCJ+l) THEN

1-1==+1
fI
L=14
If RCJ)=RCJ+I0) THEN

l==+1
FI
x= u/un *16+3
v= (.J tW!I) HD *8·'-4
FOR I=H TO X+L DO

PLOT (V, K)
DRA .... rOCY+Ll,l()

01>
RETURN

PROC FILL_INCBYTE SPOT)
BYTE N,TOP,BOT,~I

N=R {SPon
TOP=GtlP.CN)
BOT=TOP MOD 10
TOP= CTOP/10> *1.9
USED 00=1

(Action' listing continues on page 88)
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by Phill Roey

For thousands of years, the evil Lyrean race has
ruled the galaxy. As soon as another race reaches
technological levels advanced enough to achieve star
travel, the Lyreans' ultimate weapon-the Mesotron
Cannon-is trained on them.

Now, mankind's turn has come. The cannon is in­
side Pluto's orbit and approaching rapidly, gathering

ANALOG COMPUTING
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asteroids to use as fuel as it comes. Things couldn't
look more desperate.

Yet all is not lost. While on a routine maintenance
stop on asteroid A37THETA, your ship is swallowed
by the cannon. Your duty is clear. You must blast the
asteroids which the cannon uses as fuel, and fire
through force fields that grow ever closer. You mllst
render this huge weapon inoperative.

(continued on next page)
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• Cosmic Defender continued

Typing it in.
Before typing anything, look at the listings accom­

panying this article.
Listing 1 is the BASIC data and data checking

routine. This listing is used to create both cas­
sette and disk versions of Defender. The data
statements are listed in hexadecimal (base 16),
so the program will fit in 16K cassette systems.

Cosmic Defender.

Listing 2 is the assembly language somce code
for the game of Defender, created with the OSS
MAC/65 assembler. You don't have to type this
listing to play the game! It is included for those
readers interested in assembly language.

Follow the instructions below to make either a cas­
sette or disk version of Defender.

Cassette instructions.
1. Type Listing 1 into yom computer using the

BASIC cartridge and verify your typing with
Unicheck (see page 24).

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

HAKE CASSETTE (0) OR DISK (1)1

Type 0 and press RETURN. The program will
begin checking the DATA statements, printing
the line number of each as it goes. It will alert
you if it finds any problenls. Fix any incorrect
lines and re-RUN the program, if necessary, until
all errors are elin'linated.

3. When all of yom DATA lines are correct,
the computer will beep twice and prompt you
to READY CASSETTE AND PRESS RETURN.
Now, insert a blank cassette in your recorder,
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press the RECORD and PLAY buttons simultane­
ously and hit RETURN. The message WRITING
FILE will appear, and the program will create
a machine language boot tape version of Defend­
er, printing each DATA line number as it goes.
When the READY prompt appears, the game is
recorded and ready to play. CSAVE the BASIC
program onto a separate tape before continuing.

4. To play, rewind the tape created by the BA­
SIC program to the beginning. Tmn your com­
puter OFF and remove all cartridges. Press the
PLAY button on yom recorder and tmn ON yom
computer while holding down the START key.
If you have a 600 or 800XL computer, you must
hold the START and OPTION keys when you
tmn on the power. The computer will "beep"
once. Hit the RETURN key, and Defender will
load and run automatically.

Disk instructions.
1. Type Listing 1 into yom computer, using the

BASIC cartridge and verify yom typing with
Unicheck (see page 24).

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

HAKE CASSETTE (0) OR DISK (1)?

Type 1 and press RETURN. The program will
begin checking the DATA lines, printing the line
number of each statement as it goes. It will alert
you if it finds any problems. Fix incorrect lines
and re-RUN the program, if necessary, until all
errors are eliminated.

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

4. To play the game, insert the disk contain­
ing the AUTORUN.SYS file into drive #1. Turn
your computer OFF, remove all cartridges and
tmn the computer back ON. Defender will load
and run automatically.

Playing the game.
Defender is a one-player game that requires a joy­

stick in port 1. Choose the level (1 to 9) you wish
to begin on, by pressing the SELECT key.

You start the play by either pressing the START
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key or the trigger on the joystick. Hitting the SPACE
BAR will pause the game; hitting it a second time
will resume the game. Defender can be aborted at
any time by pressing the OPTION key.

Defend your species with all the cunning at your
command. Be careful; I think the Lyreans know
you're coming. 0

Phill Roey lives in Atlanta and works for UPS. He
became a computer enthusiast after seeing a game
of Lunar Lander played on an old Selectric termi­
nal. He's had his Atari 800 since 1982, and this is
his first assembly language game.

Listing 1.
BASIC listing.

18 REM *** COSMIC DEfENDER ***
28 TR~P 20:1 "M~KE C~SSETTE (8), OR DI
SK U)";: INPUT DSK: If DSK> 1 THEN 20
38 TR~P 40000:DATA 0,1,2,3,4,5,6,7,8,'
,O,O,O,O,OlO,O,10,11,12,13,14,15
40 DIM D~T~('1).HE~(22):fOR ~=8 TO 22:
READ N:HE~C~)=":NE~T ~:LINE="O:RESTOR
E 1000:TRAP 120:? "CHECKING DAT~"

50 lINE=LINE+I0:? "lINE:";LINE:RE~D D~
T$:If lENCDAT$)(>,O THEN 220
60 D~TlIN=PEEK(183)+PEEKC184)*256:IfD
ATlINOLINE THEN? "LINE ";lINE;" MISS
ING!":END
70 fOR ~=1 TO 8' STEP 2:Dl=~SCCD~T$C~,
~))-48:D2=ASCCD~T$CX+l,~+1))-48:BYTE=H
EXCD1)*16+HEX(02)
80 IF P~SS=2 THEN PUT U1,BYTE:NEXT ~:R

E~D CHKSUM:GOTO 50
'8 TOTAL=TOT~l+BVTE:lf TOT~L>'" THEN
TOTAL=TOT~L-I000
100 NEXT X:READ CHKSUH:lf TOTAL=CHKSUH

THEN 50
110 GO TO 220
120 If PEEKCl'5)(>6 THEN 220
130 If P~SS=O THEN 170
140 If NOT DSK THEN 160
150 PUT Ul,224:PUT Ul,2:PUT Ul,225:PUT
Ul,2:PUT Ul.0:PUT Ul.32:ClOSE Ul:END

160 fOR X=l TO 3:PUT Ul.0:NEXT X:ClOSE
Ul:fND

170 If NOT DSK THEN 200
180 ? "INSERT DISK HITH DOS. PRES5 RET
URN";:DIH IN$(1):INPUT IN$:OPEN Ul.8,0
,"D:AUTORUN.SYS"
1'0 PUT Ul,255:PUT Ul,255:PUT Ul,O:PUT

Ul.32:PUT Ul.212:PUT Ul.44:GOTO 210
200 ? ~READY C~SSETTE AND PRESS RETURN
";:OPEN Ul,8,128,"C:":RESTORE 230:fOR
X=l TO 40:RE~D N:PUT Ul,N:NEXT X
210 1 :1 "WRITING fIlE":P~SS=2:lINE="
0:RE5TORE 1008:TRAP 128:GOTO 50
220 ? "BAD D~T~: LINE ";LINE:END
230 D~T~ 0,26.216.31,255.31.16'.0,141.
47.2,16',60.141,2.211.16',0.141.231,2,
133,14.16',56,141,232,2
240 D~T~ 133,15,16'.0.133,10,16',32.13
3,11,24.'6
1000 DAT~ D8~085~222~'07205CE4~'3E8D2f
02A'038DIDDOA'228D6f02~'058DOCDO~'648D
C402~'268DC502~'388DC602,'17
1013 DAT~ A'D48DC702A'088DC802~'A~8DCO
02~'368DCI02A'008D07D4AOOOB'OOEO"0008
,,000C"0010B'OOEl"OOO',558
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1028 D~T~ "088D"001188DOE5A077B'622B
"0888B'D~2B"080CB'522C"08108818EB~'
088Df40220752120~328205C.824
1830 DAT~ 21288B21283f2'28D12520B62028
f727283~21~DlfDOC'03DOf6fODC2865E4A'OO

85'OA0078D08D2"00D28818,540
1048 D~TA fA68~D182B38E'11A8A'0885D6B'
312185'1~~ADOAD2C'f~BOf'A8ADO~D22'3EC'
28BOf76'8128fC20D8E8~6'l,601
1858 D~TA ADOAD2C'30'Of'C'fffOF5A8ADOA
D22'3EC'28B8f720fC20DOE660186'3085D781
D6C811D6E6D7E6D711D68811,376
1060 DATA D6D01fC6D7C6D7A'81'lD6A'02C8
'lD6E6D7E6D7A'04'lD6A'8388'lD6A'3885D7
CA60283C46647D46645064AD,784
1078 DATA 08D8F8028581AD88D82'FCf08285
82AD84D8D887AD8CD82'fDf88585888DIED868
A'5A85D7A28086D6A0088A'l,511
1888 DATA D6C8DOfAC6D7A'2FC5D7D8f260A'
88A8"0883"0884"0885"8086"0087C8D8
EE68A'888585858885818582,60
10'0 DATA 85'785'8858A858B85'585'3A'30
85'6A'138D05288583A'548DAF2A8DIE08A'32
85"A'6485'A858468A5'4D8.808
1100 DATA 278587858B8DOIDOA'0185'420~3

2820"23A'648584A'148D0802A'C88D06D2A'
878D85028D87D2ADOAD22'06,'01
1110 D~TA 8D12D08D13DOADO~D28DOOD2ADOA

D28D8202AD8AD22'DF8D81D28D83D2C684D032
28A328A'3285"8DIED8A'64,457
1120 DATA 85'AA'8885'48580CE8528AD052B
C'18f817A'8885'5A'3885'68DIED028D'2328
752120f7274C62E428752128,148
1130 DATA A328~'088588A'818DIED08583~'
l'8D~D2A8DB32~A'2B8D~E2A8D842AA'4E8D88

2AA'2B8DBI2AA'468DAf2AA',366
1140 DATA fF8D2E828D2002AD2E02DOfB4C7F
20A'0085D8A583D044854DA582f08620782828
DD28A588f0834CBf21ADfC82,48'
1150 DATA C'21D08BA'fF8DFC82A5854'fF85
85A585D81828'12520BC2620E222208E232052
2320EA2428482828AD23280',l15
1160 DAT~ 23~5'Ef88~A'BD8D8882~'2'8D81
824C62E4AD88D3~6'~4~8886E020F002C6'~4~
8006E8BEF002E6'~~6"4ABO.655
1170 DATA 86E832f082C6"4~B006E064f082

E6"60A6"8E08DOE8E88E05DO~4'~~208BD4'
23"80048'00032'F3"0003,887
1180 DAT~ C8CAI0EE~4'AB'03030'OC"0303
B'04830'04"0403B'05030'OC"05036000CO
7000730070COOO~5'8D021AD,525

11'0 D~TA 10DOD051A'0185'BA4'AA'03"04
03848'A'258DOID2A'328586A5"6'068588E6
88E688A5888D04DOE686E686,271
1200 DATA A5868DOOD2A'CDC588'OOAA581fO
l'203824205C24A'008D81D285'B8581A48'8'
84832'FC"840360AD2A0205,'60
1210 DATA '3DOIFAD182B38E'11A8B'04248D
lC028D2~82~4'7881808E6'5D002E6'6A80384

'7A6'78E84D460~832~5'6C4,23
1228 DAT~ '6D08'C6'3D81E204'25A'3048A2
14A006A5'5"'22AC868"'22A186'0248C8C8
C~10E0685303030202020202,326

1230 DATA 0101FEF'2A80f32AC'lAf00588fO
08DOFIA'10'Df'2~858fDOF2A58fFOOC8~fOO'
CAAOOIA'00858ff0084C8025,520
1240 DATA A58'38E'lD4A4A2'FE186D"2A85
8EA5'70A18658838E'274A4A1865'5858D'002
E68E60A58D85D6A58E85D78D,860
1250 DATA lEDO~000B1D6DOOAC8BlD6D005C8
BID6FOE4C'01F03CC'02D005C6D64CB724C'03
F006C'04D08'C6D6C6D7C6D7,465
1260 DATA 4CB724C'OAD008A'OD'lD6E6D7E6
D74CD024C'O'DOB3A'OD'lD6C6D7C6D7C6D7C6
D74CD824A'OO'lD6E6D7E607.46'
1270 DATA 'lD6C8'1D6C6D7C6D7'lD6A203AO
05DOOEA'OO'lD6E6D7E6D7'lD6~202A0028581
280D24A'1'85'04C7828A5'0,586
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Cosmic Defender continued

1280 DATA F02DAD2C02D028C6'OAS'08D2C02
FOIFA8B'lC2S8D02D2ADOAD20'C08D04D2B'~S
2S03408DO~D28D05D2A3028D,537

12'0 DATA lE0260FSF4F3F2F2FOF2F5E'EOEF
FOFIF2F3F4FSF4FIFSF2f3f4FSf50000010203
0405050606070708080'0'0',7'7
1300 DATA OAOAOAEE182BAD1828C'lADOOSA'
148D1828A'408DOED40878205C2IA'008S'58S
'B20A320A'3085'620D'238D,385
1310 DATA 1ED0200125208620A'00A20A'585
CAI0fB20f727EE052828A'C08DOED460AD2E02
D01'A'048020028D2E02ADf4,763
1320 DATA 02C'10F005186'04D002A'088DF4
0260AOOOB'f'2AD'OB28f0043014BOOSC8C004
OOEFAOOOB'F'2A"OB2BC8CO,804
1330 DATA 04DOf560AD182838E311AA8D6326
85'1AOOOA'308S'28D6C268SD6AS'28SD7A207
A'OS'1D6E6D7E6D7A'06'1D6,800
1340 DATA E6D7E6D7A'07'ID6E6D7E607CAOO
ESADOAD22'lfC'1480F7C'OS'OF3C6060A186S
'28SD7A'08'ID6C6D7C6D7A',28
13S0 DATA 0'3106C6D7C6D7A'8C'106C8A'00
'106C6D7C6D7'10688A'88'1D6C6D7C6D7A30A
31D6C6D7C607A'08'ID6ASD6,711
1360 DATA 6S'18SD6308EE632AS32C331f086
60ff'63CIEIE3C3C5A46fFC86448323232C864
488A48A608E608B5AA800300,6'S
1370 DATA 8D02D085C08D1400B5CB8D1SDOEO
OADOOAA'A08D0002A'268DOI0268AA684048A3
f88DI600A"88DI700A'268D,160
1380 DATA 1'00A37S8D0002A3268DOI026840
A20086D885'ff013BSAA38FS'FD004'53FA3FE
'SAAE8EOOAOOEA60AS330DOA,864
1330 DATA D2DOf3A'0IACOAD2COOFB002A'02
'S'FAD182BC'16'002F6'f4CDI260000000000
0078FC780000000000000000,780
1400 DATA 000000lC3E7F6B7fSD221COOOOOO
000000000000007FF87FOOOOOOOOOOOOOOOOOO
0000183C7E3CSA667E3C1800,560
1410 DATA 000000000000070fOEICOOICOEOF
070000000000000000002C242f3DO'OfOOOOOO
0000000000000010387C3810,168
1420 DATA 0000000000000000000000000207
02000000000000000000070E3COOFC003COE07
000000000000000000000014,613
1430 DATA 00221C0000000000000000000307
3F3F3F0703000000000000000018244281C3E7
FF7E3C18000000000000000F,45
1440 DATA OOOOOOFCOOOOOOOFOOOOOOOOOOOO
00FO'0'ODOOBO'0'OfOOOOOOOOOOOOOOOOOOl0
2844'2442810000000000000,486
14S0 DATA 0000000000000200000000000000
AOI82BC'11F04'A'OA85'1AOOFAS'10AOAOAOA
186'22AAB'7127'D0006B'F7,512
1460 DATA 26'00007CA88DOFOC6'100EOA20A
A'FE'5AAA'OO'S'FCAI0FSA20'A'04186'SO'S
COCAI0F8A20'A'88186'30'S,2'1
1470 DATA CBCA10F860AS8Bf02BC68C0021C6
88AS880AOAOAO'07AAA'088S'2A48A80'S28"
000SCAC8C6,lDOf4A'06858C,25
1480 DATA AS88D0038DOID060A207A'0885'2
A48A206028A58'8S8AA5888DOIDOA'0'8S8BA'
018S8C600000000000000000,2'4
14'0 DATA 8100000000000081814200000000
42818342248001244231084A24C00324521D08
082CE007341010000808781E,558
1500 DATA 101000000008381CI00000000000
1818000000A58'38E~~C4A4A4A4AAAA~0035'F

A'FE~SAAF68SB5B585318632.3'7
IS10 DATA A8A202200D24A6~2A431C0083006

A~00~SBS85~1A31785308AOAOAOAOA186331A8

A5310AOAOAOA8S310~OfAABD,562

1520 DATA 7727~300068Df726~3000788CAE4

~IDOEE8EIEOOA30085824C9323A3058D3002A9

2~803102207521A9C08DOE04,424

1530 DATA E63EADBC23801828AD1FDOC~05DO

17EE1828AD1828C31AD002A'11801828A91E8D
20028D2E02ADI828807C2A20,78'
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1540 DATA '125ADI0DOf007ADIFDOC'06D02'
A'92803002A32A803102A3758D0002A'268DOl
02A'10AOOS3'F82A88DOFA84,691
1S50 DATA 8384~EADI82B8DBC2'60AD2E0200
BDfO'DI1488A48A20FA5'D85'CAS'C8DOAD48D
16D0186'0285'CCAI0FOA20F,30
1560 DATA AS'C8DOAD48D16D038E'0285'CCA
10fOAD2C02DOOAA'018D2C02801E02E69DA'AO
8D0002A9268D010268AA6840.742
1570 DATA 7070460E2A70f047302A473E2A70
70464C2A465B2AF0477E2A70C66C2A70707070
707046DE2A0606410S2AOOOO,672
IS80 DATA 0000000000232F332D2'23000000
000000002425262S2E24253280808080808080
8080A2B'8080808080808080,766
1530 DATA 80FOE8E9ECEC80F2EFE5f'808000
000073656C656374006C6576656C1A00008080
E1EEE1ECEFE780E3EFEDFOF5,582
1600 DATA f4E3EEE780807070C6DE2A540000
04000054000004000054000004000054000004
0000S40000040000540000D4,246
1610 DATA 0000S40000D40000540000D40000
S40000D40000540000D40000S40000C60E2A06
0641'22A8E8E8E8E8E8E8E8E,377
1620 DATA 8E8E8E8E8E8E8E8E8E8E8E8E80f3
E3EFf2E53A1010101010006C637665731A1300
0068691A101010101000006C,638
1630 DATA 6S76656C1Al10000000000000000
00000000000000000000000000000000000000
000000000000000000000000,103
1640 DATA 0000000000000000000000000000
000000000027212D2500002f36253200000000
0000010114111A15550040S0,766
1650 DATA 5064S4455153S31A15110S010063
58545450400000FFFfD7D7D707FfFFFFFFC3C3
C3C3FFFFffFfEBEBEBEBFfFF,573
1660 DATA Of03030FOF03030F3FFSfSEAEAF5
F53F3FFSF5EAEAFSF53FC33COOC33COOC33COO
C33COOC33COOC33fFOFOCOCO,I'0
1670 DATA FOF03FFF49434'4~434'FF001E21
2D232D211EOOOI0114111A15S5004050506454
45S15'5'1AI5110S01006'58,108
1680 DATA 5454S0400000FfffE8EBEBEBFFff
FFFFD7D7D7D7FFFFFFfFC3C3C3C3fFFfOF0303
OfOF03030F3fF5fSCOCOfSFS,5S9
1630 DATA 3F3FF5FSCOCOF5FS3FOOC33COOC3
3COOC33COOC33COOC33C003ffOFOCOCOFOF03F
FF~2'2323232'2FFOOIE2120,3S1
1700 DATA 2'2D211E00010114111A15550040
5050645445S15~S31A151105010069S854S450
400000FffFC3C3C3C3fFFFFf,37
1710 DATA FFEBEBEBEBFffFFFffD707D7D7FF
FFOF03030FOF03030F3Ff5f5D5DSFSFS3F3FF5
F5D5D5fSF53F3COOC33COOC3,268
1720 DATA 3COOC33COOC33COOC33C3FFOFOCO
COfOF03Fff242424242424fF001E212D2'2D21
1EOOOOOOOOOOOOOOOOOOOOOO,S46

•
CHECKSUM DATA.

(see page 24)

10 DATA 895,351,496,811,423,729,200,60
3,S5S,573,634,613,29,20S,214,7331
160 DATA 128,1~8,962,621,4'1,30,155,11
0/16~,'SI,674,575,612,6S,I~1,S332

1060 DATA '68,748,850.877,852,832,S82,
200.38,434,13.700,46,,7~1,673,9147

1210 DATA '39.470,33,7~,5,243,860,803,
832,800,337,846,881,358,24S,8397
1360 DATA SS,32,365,3~8,16S,882,660,11
4,874,3'3,I,272,SS2,23,567,5'53
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SCREEN MEI1.
PI1G I1EI10RV

ORI8IN

SET I1ISBLE
SIZE

SET
PLAVFIELo
AND P/I1
COLORS

GET A VALID
RANoOI1
LOCATION

CHECK IF IT

CHECK FOR COLLISIONS
ABORT GAME?
(OPTION)

~~B~~~~TART
CHANNELS

COLORS OF
NA9TIE9

NASTV COUNTER

EQUATE9

LEVEL

SNI

COLoET
CONSOL
.3
I1LOOP
BEGIN

SIOINI
.11
EXPLODE
.7
AUoCTL
AUDF1,Y

RANOOI1
.2:5"
RI

RANDOM
••3E
.411
R2
.1

."AOR
NUI1ROCK.V
TEI1P AND TEI1P

.09 11

.09 11

.09 2

.OS 1

JSR
LOA
CI1P
BNE
BEQ

LOA
SEC
SBC
TAV
LOA
9TA
LOA
STA
TAX
LOA
CI1P
BCS
TAV
LOA
AND
CI1P
BCS
ADC

J9R
LOA
STA
LoV
STA
9TA
OEV
BPL
RTS

NEW GAME START9 HERE

J9R PLRINT CLEAR P/I1
JSR SNoiNT KILL 90UND
JBR CLRSCRN CLR SCREEN
JSR VARINT INITIALIZE VARIASLES
JBR TITLE DISPLAV TITLES
JBR GRID ADD FFIELoS
JSR ROCKS AND ROCKS
JSR ROCKINT AND NASTIES

LoV
LOA
STA
BTA
BTA
LOA
BTA
9TA
9TA
DEV
BNE COPY

IN9TALL CUBTOI1 CHARACTERS

LoV .119

~~~ ~r~~~~~.IlBliS v
~~~ ~r~~~~~~IlCIII9'V
LDA CHSET3,Y •
~~~ PLAVER~.I1l1119.V

BPL INST
LOA • >PLAVER~.11911111 POINT TO
STA CHBAS NEW CHAR. SET

COLOR2
COLOR3
AoR
oLINE,
, I1ISCELLANEOUS,
I
9CRN
PLAVER
I .- $2"."
I
I INITIALIZATION OF GAME,
START CLo

LoV • <I1AIN POINT TO
LOX • >I1AIN VBI ROUTINE
LOA .7
,ISR 8ETVBV
LOA ••3E ENASLE PI1G
9TA ol1ACTL
LOA .*1Il3
STA GRACTL
LOA .34
8TA GPRIOR
LOA .:5
STA 9IZEI1
LOA .11lll
STA COLPII
LOA .*2&
STA COLPI
LOA ••38
9TA COLP2
LOA ••04
STA COLP3
LOA .11I
9TA COLBK
LOA .1711
BTA COLPI1111
LOA ••3&
BTA COLPI11
LOA • >PLAVER POINT TO
BTA PI1BASE P/I1 AREA

MAKE 3 COPIES OF CHAR SET

COpy

INST

,
I EACH
I
SEGIN

,
, MAIN GAME LOOP
I
I1LOOP

I
I ADD ROCKS TO SCREEN
I
ROCKS

,
I INITIALIZE SOUND,
SNoiNT

SNI

Rl

R2

EXP. SOUND CNTR

PLAVER X
PLAVER V
MISSLE FLG
DLI COLOR
SHIFT U9E
TITLE SCRN FLAG

NASTV X LOC

SCROLL FLAG
EXP. FLAS
9CREEN POS. LSB
SCREEN POS. I1SB

COLLISION
FLAGS
DITTO
8AI1EOVER?
COUNTER
PAUSE FLAG
MI9SLE 9ND
LOCATIONS
MI9SLE X
MI99LE V
EXPLOSION V
EXP. 111A8E.
EXP. TII1ER

.021lS

.0211F

.021l8

.021l1

.021l2

.021l3

.0284
*021l:5
.028&
.0287
.40
.821lll
."22F
*"231l
*0"10
.Il2bF
.041l7
7114
7":5
*0812
*0813
*oll14
*0"1:5
78S
7"9
718
711
712
.081&
*011I17
.011I19
*o"lF
.II2FC
*Ollll8
*031111I
.0111"
*1II21C
.II21E
*"22111
*1II22A
.ll22C
."22E
.04111E
*E4:5C
.E4b2
*E4b:5
*041l4
*041lA
7:5&
* 011I IlC
*0111""
*ollllS
.0III Il4
*oll8C
.01ll1E
• ElIlll "
.02111A

• OS 1
.09 1
.0s 1
.09 1
.0s 1
.OS 1
.0s 1
.09 1
• OS 1
.OS 1
.os 1
.09 1
.0s 1
.0s 1
.OS 1
.09 1
.DS 1
• OS 1
.0s 1
.OS I
.OS 1
.DS 1
.0s 1
.DS I
.DS I
.DS 1
.0s 1
· OS 1
.0s 1
.DS I
• OS 1
.0s 11
• OS II
• OS II

Listing 2.
Assembly listing.

,
KILLU
KILLIT
KILLPL
OVER
FRAI1E
PAUSE
9NoFl
8Nol
OKI18
OVI11l
KPV
XPU1AGE
EXPTIME
TEI1PLO
TEf1PHI
SCRTEI1P
EKPLODE
TEI1P
TEI1P2
NONEWI
XPLON
ABK
ABV
FX
FV
OX
OV
M9LIl
CSHIFT
OSHIFT
TITLF
ROCK9Po
ROCKP09
RIMAGE

•••••••••••••••••••
• r.09MIC DEFENDER •
... BY ...
• PHILLIP ROEV •...................,
, OPERATIN8 8V9TEM EQUATE8,
AUoCTL
8KCTL
AUoFI
AUoCl
AUoF2
AUDC2
AUoF3
AUoC3
AUoF4
AUoC4
ATRACT
VERTI
oMACTL
oLST
8RACTL
8PRIOR
PMBA9E
COL PM"
COLPMl
HCOLPI18
HCOLPI11
HCOLPI12
HCOLPI13
COLPIl
COLPI
COLP2
COLP3
COLBK
HCOLPIl
HCOLPI
HCOLP3
CON80L
KEV
HP09P8
STICK
TRI88
TII1ER3
TIMER4
TIMER:5
TII1ERF3
TIMERF4
TII1ERF:5
NI1IEN
9ETVBV
KITVBV
9IOINI
HSCROL
W9VNC
CHBA9
9IZEI1
I11lPF
I11lPL
PIlPF
PIlPL
HITCLR
CHOR8
RANoOI1,
, PAGE ZERO EQUATES,

•
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•no
(7.)

53
~.

~

~
('e

~=:
~
~

8
ia....
E
~

~

BET STICK
CHECK STICK FOR
MOVEMENT IN A
DIRECTION AND
CHECK IF WE ARE
AT OUR LIMITS IN
THAT OIRECTION

FLAB SET?

~g~A~~ECHAR SETS
MOVE NASTYS
READ JOYSTICK
MOVE SHIP
AND MISSLES
BOOM
FIREWORKS
SCROLL SCREEN
UPDATE DISP. LIST
TITLES?
NO, BYE •••

POINT TO
IS BAME A9LEEP?

~g91l~~~Ai:T MODE
HIT NASTY?

~~s7~~~L'
IT
HIT US?
NOSCONT, ••
;~AC~~~~IDE
PRES9ED

~~9B~gIlIlLE
PAUSE
FLAB

OX
HPOSP0

STICK
OV
A
RSI
1132
RSt
OY
A
RS2
.IOle
RS2
OY
OX
A
RS3
.:5e
RS3
OX
A
RS4
lite"
RS4
ox

HPOSPllI+:5
OY
.S

~~=~~R~IIe40ll1,y
PLAYER .... e::see,y
."F3
PLAYEFh·ae3"e, Y

."DLINE
OVER
ENDVB
ATRACT
KILLPL
MA2
XPINIT
KILLPLR
KILLU
MAl
BITEIT
KEY
."21
NOKEY
112:5:5
KEY
PAUSE
112:5:5
PAUSE
PAUSE
ENDVB
ANIMATE
ATTACK
RSTICK
MOVE
MISL
SOUNO
XPLODE
SCROLL
SCREEN
TITLF
ENI
• <TDLI
VERTI
• >TDL 1
VERTI+I
XITVBV

Moe
ov
PLAVER+."3e3,Y
••1lIC

~t=~~~:::~:~;~
••e4
PLAYER+ae::S9.,Y
:i:~ER+."3e:5,y

PLAYER+,,"3e:5.Y

LDX
STX
INX
INX
STX
LDV
LDX
LDA
STA
LDA
AND
STA
INY
DEX
BPL
LDY
LDA
ORA
STA
LDA
ORA
STA
LDA
ORA
STA
RTS

LOA
STA
LDA
BNE
STA
LDA
BEQ
JSR
JSR
LOA
BEQ
,IMP
LOA
CMP
BNE
LDA
STA
LDA
EOR
STA
LDA
BNE
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
JSR
LDA
BEQ
LDA
9TA
LDA
STA
JI1P

JOYSTICK

LDA
LDX
LSR
BCS
CPX
BEQ
DEC
LSR
BCS
CPX
BEQ
INC
LDX
LSR
BCS
CPX
BEQ
DEC
LSR
BCS
CPX
BEQ
INC
RTS

PLAYERe AND MISSLEI (YOUR SHIP)

NOKEY

MA2

ENDVB

I
, VERTICAL BLANK INTERRUPT
I THIS ,IS WHERE ALL THE ACTION IS'
I
MAIN

MAt

RS2

R94
I
I MOVE
I
MOVE

RS3

RSI

ENI
I
I READ
I
R9T1CK

STA TIMER:5 AROUND
13111 LDA TIMERF:5 AWHILE

BNE 13111 THEN
JMP BEBIN ALL OVER

1100

SOUND

NO? THE BIB SLEEP!
~gs9~~~~T
OF SCREEN

OONE KILLINB?
NO.
KILL NOISE
REST SHIP
LOCATION

CLEAR FLABS

ZAP A LIFE
ANY LEFT?

ALREAOV BITINB IT?
YES, CONT •••
KILL SOUND

FLASH
SHIP
IN A NICE
BREY
PALLOR.
MORE NOISE

PLRINT CLEAN UP
SNDINT SCREEN +
lie SOUND
KILLU AND
III SET BAME
HITCLR OVER
OVER FLAB
II <BLANK PUT BAME
ML1+1 OVER
ML3+1 INTO, THE
• >BLANK HIODLE OF
MLI+2 THE SCREEN
ML3+2
II <I1ESSABE
ML2+1
II >ME9SAIlE
ML2+2
••46
ML2
112:5:5
TII1ERF:5 HANB

XPLON
BTl
SN!)I
XPIMABE
HPOSpe+1 EXPLOSION
.1 SET DEATH
XPLON FLAB
SNOINT KILL REST OF
I1ISEND AND I1ISSLE
.Iee SET TII1ER
FRAI1E
112e
AUDCTL I1AKE OEATH
.200 TYPE NOISES
AUOF4
1113:5
AUDC3
AUDC4
RANDOH
.6
HCOLPM0
HCOLPHI
RANDOI1
AU!)FI
RANDOI1
AUDF2
RANDOM
."DF
AUDCI
AUOC2
FRAME
DEDEND
SNDINT
.:50
OX
HITCLR
.le0
OY
1I1l1
XPLON
KILLU
LIVES
LIVES
.16
BI10VER
lie
ABX
• >SCRN
ABY
HITCLR
SCREEN CLEAN UP
PLRINT SCREEN AND
ROCKINT NASTIES
XITVBV

JSR
JSR
LOA
9TA
LOA
STA
STA
LDA
9TA
STA
LOA
STA
STA
LOA
STA
LDA
STA
LDA
STA
LOA
STA

LDA
BNE
STA
STA
STA
LOA
STA
JSR
JSR
LDA
STA
LDA
STA
LDA
STA
LDA
STA
9TA
LDA
ANO
STA
9TA
LOA
STA
LDA
STA
LOA
ANO
STA
STA
DEC
BNE
JSR
LOA
STA
STA
LOA
STA
LOA
9TA
STA
DEC
LDA
CI1P
BEQ
LDA
STA
LDA
STA
STA
JSR
JSR
JSR
JI1P

9TA KILLU
STA KILLIT
STA KILLPL
9TA FX
STA FY
9TA XPY
STA XPIMABE
9TA ASX
STA NONEWI
LDA • >SCRN
STA ABY
LDA .tOl
9TA LIVE9
STA OVER
LOA .":54 LOAD MEMORV SCAN
STA ML2
STA HITCLR
LOA lI:5e
STA OX
LDA III ee
STA OY
STA FRAME
RTS

BTl

DEDEND
I
BHOVER

I
I PLAYER BUY9 CEMENT OVERSHOE9
I
BITEIT

LOOK FOR AN EMPTY SEAT.
NEXT!

CHECK TO MAKE
SURE THE SPACE
FOR ALL FOUR
PARTS IS VACANT

DEC COUNTER

IB EMPTY
NEXT!
BET II OF ROCKS FOR
2NO PABE OF SCRN MEM
BET A VALID
LOCATION

NO VACANCY! EXIT
POKE 'I
PART ROCK
INTO
SCREEN
MEMORY
IN LIVINB
COLOR, ,.

HAS MISSLE HIT?

~~B7g~:::'FLB
HIT NASTY?

~~B7g~:::'FLB
HIT WALL OR ROCK?
YES,SET FLAG
DID WE RUN
INTO NASTY?
NO. EXIT

LOOP UNTIL
WE'VE BOT
LOTS OF
NOTHINB

VARIABLES

~A~:bfl~
ADR+l

II >SCRN
ADR+l
(ADR), V

~~~~~' V
AOR+I
(ADR), Y

(AOR). Y
RX
ADR+l
ADR+I
III
~~DR) ,Y

~~~~~' Y
AOR+l
114
(AOR) , Y
113

PLAVER: ...."::5"e,y
~t=~~~:::~::;~
PLAYER+"e6ee.y
PLAVER+$e7e0,Y

CADR),Y

CLl
ADR+l
• >SCRN-I
ADR+l
CLI

JSR EMPTY
BNE Rl
LDX TEMP
LDA RANDOM
CMP 1148
BCC R3
CMP 112:5:5
BEQ R3
TAY
LDA RANDOM
AND 1I.3E
CMP 114"
BCS R4
JSR EMPTY
BNE R3
RTS

CLC
ADC
STA
LDA
INV
ORA
INC
INC
ORA
DEY
ORA
BNE
DEC
DEC
LDA
STA
LDA
INY
STA
INC
INC
LOA
STA
LDA
DEY
STA
LOA
STA
DEX
RTS

LDA MllIPF
BEQ CI
STA KILLIT
LDA MllIPL
AND ••Fe
BEQ C2
STA KILLPL
LOA pePF
BNE DIE
LDA pePL
ANO ""FO
BEQ NODIE
STA KILLU
STA HITCLR
RTS

.BYTE 4e,b~,7e.lee.12~.7e,tee,BB.lee

FOR COLLI S IONS

OUT SCROLLINB PORTION OF SCREEN

LDA 1142+ >SCRN 21 LINES •
STA ADR+I 2 PABES + SCRN AOOR
LOX ."STX ADR
LOY lie
TXA
STA
INV
BNE
DEC
LDA
CMP
BNE
RTS

R4

R3

CI

C2

,
EMPTV

CLI

RX,
NUMROCK,
, CHECK,
COLDET

DIE

NODIE
I
, CLEAR
I
CLRSCRN

LOA lie
TAY
STA
STA
sTA
STA
STA
INY
BNE PLI
RTS

REINITIALIZE BAME
I
VARINT LOA.e

STA PAUSE

PLI

,
, ZERO OUT P/M MEMORY,
PLRINT

»
z
»
ro
G)

()
o
s:
"U
C
::j
Z
G)

'-­
C
~
~

<0
co
U1

~
G)
m
+>
'"



FLS

3RD SET?

ADD AN EXTRA LIFE
AND BACK TO
THE REAL
WORLD., ••

BUI1P LEVEL
LVL>9?

FOUR PART
ROCK BY
STORING A
BLANK IN
EACH OF
THE FOUR
FOR~ER

POSITIONS

SET SCORE
TO "0 PTS.

Tl~E YET?

RESET TIMER
AND FLAB

STORE A
BLANK CHAR
IN THE 2
FORCE FIELD
POSI TlONS
SET SCORE
TO 2011 PTS.
CLR COLLISION

SET BOO~

COUNTER
FIREMORKS

SETS

aFO,.F4,'F3,.F2,*F2
.F0 ••F2t·F~,'E~,'Ee
.EF,.F0,'Fl,.F2,.F3
.F4,.F~,'F4,.Fl••F~
'F2,.F3 ••F4,.F~,.FO

~:~:~:~:~:;:~:I'~i=,le

LEVEL
LEVEL
a2b
LV2
a211
LEVEL
a.411
N~IEN

NOSCONT ••.
~~vt~A~~u~O
DISABLE INTERRUPTS
AND TELL COI1PUTER
TO STAY PUT
TILL NOTIFIED!

CLRSCRN CLEAR SCRNa" "~I5~T TOABx SCRN START
~SL0 KILL ~ISBLE

SNDINT AND SOUND
a >SCRN PABE I OF
ABV SCREEN
SCREEN UPDATE DL
HITCLR CLEAR COLLISIONS
BRIO ADD BRIDS
ROCKS AND ROCKS
all RESET AND
al0 ADD NASTIEB
RIMABE,X

EXPLODE FLAB BET?
SNDEND NO.BYE •.•
TI~ERF4 TI~E VET?
SNDEND NO,BVE •••
EXPLODE SET TO NExT
EXPLODE TONE"CONTRL
TIMERF4 REBET FLAG
SNDEND ~~~ ~~~T? NO,BYE
EXPSND,V THE NEXT
AUDF2 TONE.. CTL
RANDO~ AND PUT'E~

".C0 IN (THEI
AUDF3 POKEY
EXPTONE,Y
a.40
AUDC2
AUDC3a"
TI~ER4

(ADRI,Y
ADR+-t
ADR+-t
(ADR) , Y

~~~~i I Y
ADR+1
~~DR).V

a"ER2

a0
(ADR), Y
ADR+-1
ADR+-t
~~DR) ,Y

a2
KILLIT
9COREIT
a2"
EXPLODE
XPINIT

TI~ERF"
AN3
a4
TII1ER"
TI~ERF"
CHBAS
.. >PLAVER".llllllll
AN2 OOPS ••

STA
INC
INC
STA
INV
STA
DEC
DEC
STA
LOx
LOY
BNE

LOA
STA
INC
INC
STA
LOX
LDY
STA
JSR
LDA
STA
JMP

LOA
BEG!
LOA
BNE
DEC
LDA
STA
BEQ
TAV
LOA
eTA
LOA
ORA
STA
LOA
ORA
STA
STA
I_DI\
STA
RTS

.BVTE

.BYTE
• BVTE
.BYTE
.BVTE
• BVTE
.BVTE

LOA
BNE
LDA
BTA
STA
LOA
CI1P
BEQ

INC
LOA
C~P

BNE
LDA
STA
LDA
STA
PHP
SEI
JSR
LOR
BTA
STA
JSR
LOA
STA
JSR
STA
JBR
JSR
LOA
LOX
STA
DEx
BPL LVI
JSR ROCKINT
INC LIVES
PLP
LOA a.C0
STA N~IEN

RTS

I ROTATE CHARACTER
/
ANI~ATE

I
/ NEXT LEVEL.PLEASE ••••
I
LEVELUP

LV2

EXPTONE

LVI

SNDEND
I
ExPSND

I
ERASE2V

ER2

/
, BOOM!
/
SOUND

SCORE

FLAG

ERASE IT.

ERASE THE

FLAG SET?
NO.
LAST DIGIT?
YES.
SET XREG
AND YREG
CLEAR FLAG
AND START
ALL OVER
CHECK FOR HIGH

SET DIGIT
AND BUMP IT
DIGIT>9?
YES. FI X IT
NO. ARE WE
DONE? YES.
NO. LOOP
DIGIT-ll
STORE IT
SCORE CARRV
LOOP .•.

GENERATOR?
NO.CONT •.
YES,KILL IT
SET TO TOP
OF FIELD.

ERASE IT!
LOWER BENERATOR?

~~~~~'iLL IT
SET TO TOP
OF FORCE
FIELD.

IF CHAR IS
~O~K~TS A
SET TO TOP
RIBHT CHAR
OF ROCK,
THEN JUMP
TO ERASE4

BET SCREEN
~E~ORY AND
SEARCH TILL
WE FIND A
NONZERO
CHARACTER
(A VICTI~')

GET Y COORD
AND CONVERT
TO IRG4
SCREEN·
COORDINATES
ADD THE
START OF
SCREEN MEM.
SHAKE WELL AND VIOLA! THE ~SB

GET LSB OF
SCREEN
ADD THE ~ISSLEe

x COORD
CONVERT
TO IRG4
COORDINATES
ADD SCROLL

AND WE BET
THE LSB
OVER BORDER THEN
BU~P ~SB

TE~PLO

ADR
TE~PHI

ADR+I
HITCLR
all

~~~N'V

.~~~~~, V

(~g~),y

al
ERASE4
a2
GOTI
ADR
ERASE4
a3
GOT2
a4
GOT4
ADR
ADR+I
ADR"I
ERASE4
1tl0
GOT"
al3
(ADRI, Y
ADR+t
ADR .. I
ERASE2V
a9
LOCI
al3
(ADR), Y
ADR .. t
ADR+1
ADR+I
ADR+t
ERASE2V

SCORE.X
SCORE.X
a2b
!lIGSCR

SCREND
SCOREIT
alb

~g~~~M~
SCR

LDA a0

LOA BCRTE~P

BEG! SCI
TXA
BEQ SCI
DEX
LOYal
LDA all
STA SCRTEMP
BEQ SCORE IT
J~P HIGHSC

INC
LDA
CMP
BEQ
DEV·
BEQ
BNE
LDA
STA
STA
BNE

LOA
STA
LDA
STA
STA
LDV
LOA
BNE
INV
LOA
BNE
INY
LOA
BEQ
C~P

BEQ
C~P

BNE
DEC
J~P

CMP
BEQ
CMP
BNE
DEC
DEC
DEC
J~P

C~P

BNE
LOA
STA
INC
INC
JMP
C~P

BNE
LDA
STA
DEC
DEC
DEC
DEC
J~P

OUT WHERE WE HIT

LOA OY~ll

SEC
SBC a29
LSR A
LSR A
AND a.FE
CLC
ADC Dap"'7
STA TEMPHI
LOA Fx
ASL A
CLC
ADC OX~"
SEC
SBC a39
LSR A
LSR A
CLC
ADC ABX
STA TE~PLO

BCC LOCI
INC TE~PHI

RTS

OUT WHAT WE HIT

BIGSCR

/
ERASE4

GOTIT

LOCI
/
I FIND
I
ERASE

GOTI

GOT4

GOT2

GOT"

SCI,
/ FIND
I
LOCATE

,
/ SCORE ROUTINE:ENTRV CONDITION
/ XREG: SCORE DIBIT TO CHANGE
/ YREB: AMOUNT TO ADD TO DIGIT,
SCOREIT

I
SCREND

SCR

• OF LINES TO BE SCROLLED
OFFSET IN DL
BET LSB AND
STORE IN DL

GET MSB AND
STORE IN DL
ADD TWO
PAGES
AND HIDE IT ON STACK TILL
LDOP
INC DL POINTER
DONE?

~~B~ogrEAR STACK

TI~E YET?
OR AT END OF LEVEL?
THEN DON'T SCROLL
BET SCROLL
SPEED
AND DROP
IT IN TI~ER

3 AND RESET
FLAB

SCROLLED MHOLE.
CHARACTER?
NO CONT •••
~~~tEu~g~~EDg~~~ENADD.
~~~tTBUMP SCREEN PAGE
SCROLL CNTR

MISSLE AT EDGE?

~'ig'~~;;L~I~~'r~

~~~~~5T'WH~T~MHERE
ZAP IT
MISSLE DEAD
SO KILL SOUND
CLEAR FLAB

CALCULATE
INITIAL X
COORD
~OVE MISSLE
RIGHT

ACTIVE?

i~~~~~~Ep~~SSED?
~~tB~~AB•

a >SCRN... ll21l0 ARE ME AT
ABV THE END OF
ABV 2ND PABE OF SCREEN?

~5~Ewl ~~~~g~~AY TILL NEM LEVEL
SxIT BVE •••
LEVELUP SET UP NEM LEVEL
a >SCRN RESET TO SCRN START

TI~ERF3

NONEWl
~2

LEVEL

al7

~~~~~~Y
TlMERF3
Fx

MI"
ABx
~14

ABV
a3
FX
FX
HSCROL

~SL0

~~7g~
~SLEND

al
MSL0
OV BET V COORD
a3 PUT ~ISSLE ON SCREEN
~~~~ERU:~g~tVv
a.2" INITIALIZE
AUDCI MISSLE
a"" SOUND
SNDFI
OX
ab
OX~ll

OX~"
Ox~"
OX~0

HPOSPll ..4
SNDFI DECREASE
SNDFI FREQUENCV
SNDFI
AUDFt
a211"
OX~ll

MISEND
KI LLI T
MSLEND
LOCATE
ERASE
a0
AUDCI
~SL0

KILLIT
OV~ll ERASE ~ISSLE

PLAYER".0304.V
a.FC
PLAYER••e:S0... ,Y

.BYTE 3,3,2,i,2,2,2,l,1

LDV
LDA
CPV
BNE
DEC
BNE
JSR
LOA
PHA
LDX' a211
LDV ab
LOA ABX
9TA D9P,Y
INY
PLA
STA DSP,V
CLC
ADC a2
PHA
INV
INV
DEX
BPL S0
PLA
RTS

LOA
ORA
BNE
LDA
SEC
SBC
TAV
LDA
STA
STA
LDV
DEV
BPL
INC
BNE
INC
LDV
STY
LOx
STx
RTe

SCREEN

LDA
BNE
LOA
BNE
LDA
STA
LDV
LDA
STA
STY
LDA
BTA
LOA
STA
LDA
ADC
STA
INC
INC
LOA
STA
INC
INC
LDA
STA
LOA
C~P

BCC
LDA
BEQ
JSR
JSR
LOA
STA
STA
STA
LDV
LDA
AND
STA
RTS

SXlT,
SPEED

~14

~t"
~2

SlI

S0

/
I UPDATE SCREEN MEMORY IN DL
/
SCREEN

~ISEND

~SLEND

I
I SCROLL
I
SCROLL

~S~OV

I
I SHIP SHAPE tARGH!)
I
SHAPE .BYTE e,_Ce,S70,e,.73,e,*70,aCe,e
I .
t HOVE MISSLE AND NISSLE SOUND
/
~ISL

to
00
(}1
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no
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~
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•

OFFSET IN
IMABE DATA

INITIALIZE
EXPLOSION

BET IMASE NUMBER.
ANV LEFT? NO,BYE, ••
TIME VET?

~~X~Vii1ABE

ARE WE
PAST THE 1ST LEVEL?

~~AgV~HE
IMABES OF
THE NASTIES
(PLAVERS
2 AND 3)
INTO PMS
MEMORV
WHERE THE
DLI WILL
FIND' EM.

:g:::0:::g:1:g:~:·:4:·g
.42,.44,.~8,.l_,e: •. ~,.
".e,_,e,_,e,_,_2,",-,_,e,","',"

TEMP2
XPLOOP
a6
EXPTIME
XPIMABE
EXPEND
HPOSP'+I

IMABE1,Y
PLAVER+.g6~0.X
IMAGE2.V
PLAYER+••7"",X

.S
TEMP2
XPV

~r~~~R~.:~g:7vI7~G~LAVERI
NEXT BVTE
ANV LEFT?
VES.LOOP
NO SET
TIMER

.34

LEVEL
.17
RK7
1tI"TEMP
.1:5
TEMP
A
A
A
A

RK2
TEMP
RKI
.1" SET INITIAL POBITION
.2:54 OFF SCREEN AND
ROCKPOS.X ZERO BPEED
a" SO THEV
ROCKSPD,X STAY

PUT UNTIL
RK4 WE ACTIVATE
a9 THEM
.4
••:50 BIVE EACH
COLOR2,X ONE TWO

DIFFERENT
RK:5 COLORS
.9
••SS

••3~
COLOR3.X

RK6

XPIMABE
EXPEND
EXPTIME
EXPEND
XPIMABE
XPIMABE
A
A
A'."7

'7.B
TEMP2
XPV BET IT'S
XPLOOP LOCATION
OVM0 AND PUT IT
XPV ON THE
OXM~ SCREEN THEN
HPOSP0+1
.9 SET IMAGE
XPIMABE POINTER
.1 AND TIMER
EXPTIME

LDA
SEQ
DEC
SNE
DEC
LDA
ASL
ASL
ASL
ORA
TAX
LDA
STA
LDV
LDA
STA
DEX
INV
DEC
BNE
LDA
STA
LDA
BNE
STA
RTS
LDX
LDA
STA
LDV
JSR
LOA
STA
LDA
STA
LDA
eTA
LDA
STA
RTS

LDA
CMP
SEQ
LDA
STA
LDV
LDA
ASL
ASL
ASL
ASL
CLC
ADC
TAX
LDA
STA
LDA
STA
DEX
DEV
BNE
DEC
SNE
LDX
LDA
STA
LDA
STA
DEX
BPL
LOX
LDA
CLC
ADC
STA
OEX
SPL
LDX
LDA
CLC
AOC
STA
DEX
BPL
RTS

.SVTE

.BVTE
,BVTE
.BVTE
.BVTE

XPLOOP

EXPLOSION SHAPE DATA

RK:5

RK2

RK4

RKI

RK7
I
I EXPLOSION (FIREWORKS)
I
XPLDDE

EXPEND
XPINIT

RK6

I
I INITIALIZE NASTIES •••
I
ROCKINT

A FAST ONE?

INC NASTV

SAVE XREG
AND A REG

POKE SCORE
COLORS
DIRECTLV
INTO
HARDWARE
REGISTERS
POINT TO
MAIN
DLI

:7:::::::,:::7:::FC
~L~'''L",·tC ••3E,.?F,.6B
.'F,.~Dt.22,.lc,e~e,e.e

:7~::::::,:::7::: e
"L"'''I~,·lS,.3C ••7E,.3C
.~A,.b6••7EL·3CL·ISl~'~'"
"'''le.eL7,.~F••BE •• c
",. C,.~E,."FL7,0L""
"L"'''L'''''''L·~C••~4
.~F ••~D,V,.~Fi8.B!e,e
:~~::~:::l:::.:::,:.•
e,e,e,.,.,e,e,2
7,2.e,e'·L0,e~e
"·"3",7,.~E,.~C,0••FC
::: ~:: i:~::::l:,e
0,.22,.lc,0,g3g,0~~

:~~'~'~'~'~':,:': F
g 0'g'.ls'.~4 .42 aSI,.C3
.E?:.~F,.~E,.~c,.ls,g,0,g

:~~.:,:,:0:,~,::: ~
·le:.;.:.~e.•~e .•~e,.De

DLINE
DLINE

~~~~~~:3XA~gTs~g~~T~~NpLR2
HPOSP"+2 AND PLR3

~g5E~~~xD~~~c~E~OR

~g5E~~3xH~~~~ARE REGISTERS
.I~ ANV LEFT?
DLI VES,LOOP ••
~E~~~I2 ~g,~~~~T
• >DLI2 DLI
VERTI+I

RESTORE A
AND X

."DLINE
ROCKSPD,X NASTV ACTIVE?
~6~KPOS.~Oy~~V~0~~ LIFE!

IT
ROCKSPD,X LEFT
AT2 STILL ON SCREEN?
:gg~SPD'~N~09P~~~ET POSITION

ROCKPOS'~ORE

.1" NASTIES?
AT3 VES,LOOP ••

NONEWI NOT END OF LEVEL?
RANDOM CAN WE GIVE IT LIFE?
:14 NO,DRATS ••

RANDOM
.1:5
AT~

.2 YES. FUN ~ ! !
ROCKSPD,X
LEVEL LVL>6?
.22
ATI" NO. LOOP
ROCKSPD.X SPEED THINBS UP
AT4 LOOP .••.

PHA
LDA ••Fa
STA HCOLP"
LDA ••9S
STA HCOLPI
LDA .3S
STA HCOLP3
LDA • <DLI
STA VERT I
LDA • >DLI
STA VERTI+I
PLA
RTI

LDX
STX
LDA
SEQ
LDA
SEC
SBC
BNE
STA
LDA
STA
INX
CPX
BNE
RTS
LDA
ORA
BNE
LDA
LDV
CPV
BCS
LDA
STA
LDA
CMP
BCC
INC
JMP

.BVTE

.BVTE

. BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE

.BVTE
',BVTE
.BVTE
.BVTE
. BVTE
.BVTE

:g~i~ ~gg;~~:;t:,~~~~g,~g,~g'~~'~~I"~
BAME DLI

PHA
TXA
PHA
LDX
INC
LDA
STA
STA
LOA
STA
LDA
STA
CPX
BNE
LDA
STA
LDA
STA
PLA
TAX
PLA
RTI

ATI

AT3

DLI

I
I ATTACTING NASTIES ••.••
I
ATTACK

AT"

AT2
AT4

IMAGEI

I
DLI2

I
GATES
OFFSET
I
I MAIN
I
DLI

ATI"
I
IMAGE2

TO

SCORE

OF ROOM?

AND ADD THE
FORCE FIELD
AND
GENERATORS

BET SPACE
BETWEEN
BRIDS FOR LEVEL

FORCEFIELD

LOOP .••

FORCEFIELD

FIND A
VALID GATE
LOCATION

LOOP •...
COP V
SCORE INTO
HIGH SCORE

U7

LEVEL

• >1~24 ~g·~~gA~K
ANI JMP ALWAVS
• >PLAVER+.~S~~ RESET
CHSAS 1ST CHAR

SET AND SVE

.139
(ADR), V
ADR+I
ADR+t
U"
(ADR) l Y
ADR+I
ADR+I
.S
~~~R).V ADD SPACE
TEMP AND SCREEN
ADR LOCATION
GRI BUMP MSB
TEMP2 IF
TEMP2 NECESSARV
• >SCRN+."I"" OUT
GRI NO,LOOP ••

BATES,X AND THROW
TEMP IN TEMP
.~ THEN BET
• >SCRN OFFSET AND
TEMP2 ADD IT TO
OFFSET.X START OF
ADR SCREEN MEM.
TEMP2 POKE THE
ADR+I 3 BRID
.7 CHARACTERS
.:5 INTO
~~~~~,v MEMORV
ADR+I
.6
~~~~: • V
ADR+I
.7
(ADR), Y
ADR ... t
ADR+t

.~ CHECK SCORE
~~g~~yV L~O~I~~TTO
HI3 EQUAL LOOP

~~~~~~~DR~~~~~EC~~~H
.4
HII
tI,

~~g~~yV

GR2
RANDOM
.HF
.2"
GR3
.:5
GR3
ADR
A

TEMP2
ADR+l.a
(ADR), V
ADR+I
ADR+I
.9
(ADR). V
ADR+l
ADR+I
.14"
(ADR). Y

."(ADR),Y
ADR... t
ADR+l
(ADR),Y

LDA
SEC
SBC
TAX
LDA
STA
LDV
LDA
STA
LDA
STA
LDA
STA
LDX
LDA
STA
INC
INC
LDA
STA
INC
INC
LDA
STA
INC
INC
DEX
BNE
LDA
AND
CMP
BCS
CMP
BCC
DEC
ASL
CLC
ADC
STA
LDA
STA
DEC
DEC
LDA
STA
DEC
DEC
LDA
STA
INV
LDA
STA
DEC
DEC
STA
DEV
LDA
STA
DEC
DEC
LDA
STA
DEC
DEC
LDA
STA
LDA
ADC
STA
BCC
INC
LOA
CMP
BEQ
RTS

CLC
ADC
BNE
LDA
STA
RTS

SCORE?!?~?!

GR2

GR3

GRI

LDV
LDA
CMP
SEQ
BCC
BCS
INV
CPV
BNE

NEWHISH LDV
NHI LDA

STA
INV
CPV .4
SNE NHI

HSCOREND RTS
I
, ADD FORCE FIELD GRIDS,
GRID

HI3

AN2
ANI
AN3
I
I HIGH
I
HIGHSC
HII

.....
to
00
01

j;
Gl
m
~
00

'-­
C
~

:t>
Z
:t>
ro
Gl
o
o
s:
-0
C
::::i
z
Gl



IMAGEI.X
PlAYER"*0699,Y

~~~~~~';'~D7"0,y

OVERGA"'E

... tSII ..

.Se0 .. score:"
"090~0"
K ltve.:"
"3"
" hi: "
"00000"
o. level:"
"I"

.SBYTE

.SBYTE

.SBYTE

.SBYTE

.SaYTE

.SBYTE
.SBYTE
.SBYTE
· SBYTE
.SBYTE
· SBYTE "

.BYTE e~4

,WORD 9
Mll .BYTE eD4

.WORD 0
MlZ .BYTE e~4

.WORD 0
Ml3 • BYTE eD4

,WORD 0
.BYTE e~4

.WORD 0

.BYTE eD4

.WORD D

.BYTE e~4

.WORD 0

.BYTE eD4

.WORD 0
,BYTE e:54
.WORD 0
.BYTE eD4
.WORD 0
.BYTE e~4

.WORD 0

.BYTE eD4

.WORD D

.BYTE e~4

.WORD 0

.BYTE lID4

.WORD 0
,BYTE lI~4

.WORD 9

.BYTE lIC6

.WORD BCORElN
::6~B ~S~·UI

•SCORElN

SCORE

lIVES

HIGH

lEVEL
BLANK
MESSAGE
I
I CHARACTER SET III
•
CHSET ::~i~ :·l4Ia~0ei71~~:~l':~.B'

.BYTE B~5B~eZb4Zi417~:5bi.0

::~i~ ~g~:~~5~zig.2~~:Z~5~2~~.Z~~,2~~
.BYTE 25~,2~~,19~,t9~,19~,19~.2~~,2~~

::~t~ i~;3Z~;1;3r52~;3z~~,23~,Z~~,2~~
,BYTE 63,Z4~,Z45,Z34,Z~4.Z4~,Z4~.63

::~i~ t~5z:~'~;r~;3:bZ~;I~;~b~4~.63

::~i~ :31~~~b~4:·t~~'t~202l:~Z4~63
.BYTE lIF~.e4~<lI4~llI49.*4~Le4~,e49,.FF
.BYTE e,.IE,.~t,.2D,.2q,.ZD,.211.tE

I
I CHARRCTER SET 4IZ
I

CHSET2 ::~t~ :'l4Ia~0ai7i~~:~l':~,BI
.BYTE B~5B9~Zb4z1417b~bl.0

::~i~ ~g~:~~5~Z~g,~g~:Z~5~2~~,Z~~,z~~
.BYTE 2~~,Z:5:5.ZI~.Zl~,ZI~.Zl~,Z~~,Z~~

::~i~ f;;3Z~;i59r~';73Ir;,'9~.2~~.Z~~
.SYTE 63,z4~.Z4~.192,19Z,Z4~.Z4~,63

::~i~ ~3i~;~b~;~·t~;·~:~~Z1~5Z4~.63

::~i~ ~~'~4~9g4~bi~2ir~26~4:Z40 63
.BYTE eF~ie9~Le92Le9ZL.92Le9~L.92i.FF
.BYTE 0,. E,.~1,.~D,.~9••~D •• ~1 .• E

I
I CHARACTER SET 113
I

CHSET3 ::~t~ :'l4I~~D~i71~~:~l':~.Bl
.BYTE B~~B~6Zb4Z1417b:5~i.0

::~i~ ~g~:~~5~I~g,i~~:1;5~1~:5.z~~.z~~
.BYTE 2~~,2~~,23~,23~.23~.23~,2~~.2~~

::~i~ i~;3Z~;i;'r~Z~7~2t~,21~.Z~~,z~~
.BYTE 63,z4~.Z45.zi3.2i3.Z4:5.Z4~.63
.BYTE 63,Z4~~Z4~bZI3i213bZ4~.Z4~.63

::~i~ t;5"6i,~·t95~b09~·1;506D
.BYTE 63~2494z4D41~Z4i92424~4Z40463

::~i~ :~lIl~~lI2!~lI2~~lI2;~lI2~~e2!~lIi~FF
.- .9ZE~ RUN PROGRAM
.WORD START
.END

•

WAIT FOR NEW SCAN lINE
STORE IT IN HARDWARE
ADD TWO

GET COLOR

SAVE X AND
A REGISTERS

ANY MORE lINES?

~~~E~og:;UNT
BET COLOR
WAIT FOR NEW lINE
STORE IT
BUBTRACT Z
TO BET THE
MIRROR EFFECT
ANY MORE?
YES. lOOP
TIME YET?
NO.CONT •.

~~~E~E~~~
FLAG AND
INC THE START COLOR
POINT TO
NEXT DlI

RESTORE
REGISTERS

*7D.e70.*46
SCORElN
~I~l.~~0,U7
lI47
TITlE6
n~l.~~D.e46
e46
TITlE3

~~~l.~;7
e7D.*C6
TITlE4
*70.e70,*70
~~gR~~~,*70.U6

*ik~~~

;~gR~l~,eC6
e~4

f1I
*04
9
lI~4

9
*D4
D
e~4

D
lID4
o

.BYTE

.WORD

.BYTE

.WORD
• BYTE
.WORD
.BYTE
.WORD
.BYTE
. WORD
.BYTE
.WORD
.BYTE
.WORD
.BYTE
.BYTE
.WORD
· BY rE
.WORD

· BYTE
.WORD
.BYTE
.WORD
,BYTE
.WORD
,BYTE
.WORD
,BYTE
.WORD
.BYTE
.WORD
.BYTE
.WORD

• BYTE 17

SCREEN Dll

PHA
TXA
PHA
lOX 1I1~

lOA DSHIFT
STA CSHIFT
lOA CSHIFT
STA WSYNC
STA HCOlP9
ClC
ADC 4IZ
STA CSHIFT
DEX
BPl TDll1
lOX 4I1~

lDA CSHIFT
STA WSYNC
STA HCOlPD
SEC
SBC liZ
BTA CSHIFT
DEX
BPl TDlIZ
lOA TIMERF4
BNE TDlIX
lDA 411
STA TIMERF4
STA TIMER4
INC DSHIFT
lOA II <DlIZ
STA VERTI
lDA II >DlIZ
STA VERTI+I
PlA
TAX
PlA
RTI

.SBYTE " COSMIC"

.SBYTE " DEFENDER"

.SBYTE +lIB9." BY
:~:~i~ :.ee~:l.ct ~~~;~;ro!y
.SBYTE ... t80," .n.10g computing

DISPLAY lIST

I
STlEVEl,
I TITLE
I
TDLI

TOll I

TDllZ

TDlIX

I
I TITLE PABE DISPLAY lIST
I
TlTlEPG

lOA II <DlI
STA VERTI
lOA 41 >DlI
9TA VERTI.!
lOA 4I'9-3Z
lOY 41:5

lP~ STA SCORE-I.Y
DEY
BNE lP~

STY OVER ClR FLAB
STY TITlF
lOA lEVEL SET lEVEL
STA STlEVEl
RTS

lP3 lOA TIMERF~ DELAY lOOP
BNE lOOPZ
BEQ lOOP

I
TlTlEI
TITlE6
TlTlEZ
TITlE3
TITLE4
TITlE~

I
I
I
DSP

DONE?

~~9~g~~AR'
COll. FLAG

KIll MISSlE

READ NEW
NASTY
INTO PMG
"'E"'ORY

TE"'P
A
A
A
A
TE"'P
4Ie0F

TEMP
KlZ
HITClR
110
KlllPl
MISEND

liZ
SCOREIT
TEMPZ
TEMP ANY I"'AGES
lIa lEFT?

~~I ~BSR~~~i
RIMAGE.X Tb IMAGE 419
TEMP
4IZ3
EXPLODE

410 RESET SPEED AND POSITION
ROCKSPD,X
4IZ~4

~~~~~~~kXSET TO
RIMAGE,X NEXT NASTY
TEMP I"'AGE
TEMPZ SCORE- 199

TIMES I"'AGE
NU"'BER+I

lDA OYM0
SEC
SBC 4IZB
lSR A
lSR A
lSR A
lSR A
TAX
lDA
STA
lDA
STA
INC
lDA
STA
STX
TAY
lDX
JSR
lDX
lDY
CPY
BCC
lDA
STA
STA
lDA
STA
TXA
ABl A
ASl A
ASl A
ASl A
ClC
ADc 4149
TAY
lDA
ASl
ASl
ASl
ASl
STA
ORA
TAX
lDA
STA
lDA
STA
DEY
DEX
CPX
BNE
STX
lOA
STA
JMP

SCREEN

lOA II <TITlEPG PUT
STA DlST TITLE
lOA II >TITlEPG PAGE ON
STA DlST+1 SCREEN
JSR PlRINT GET RID OF PMG
lOA 4I*C0 ENABLE Dll"S FOR
STA NMIEN RAINBOW EFFECT
INC TITlF SET FLAG
lOA STlEVEl UPDATE
STA lEVEL lEVEL
lDA CON SOL IS SELECT
CMP 4I~ PRESSED?

~~~ t~3~t ~~9~~~6"
lOA lEVEL lEVEL
CMP IIZ6 lVl>9?
BNE lPZ NO,CONT .•
lOA 4117 lVl-1
STA lEVEL
lDA 4130 DELAY lIZ
STA TI"'ER~ SECOND
STA TIMERF~
lDA lEVEL PUT NEW
STA TITlE4+16 lEVEL
JSR ANIMATE ON SCREEN
lOA TRIG0 IF TRIGGER
BEQ lP7 OR START
lOA CONSOl IS PRESSED
C"'P 416 CONTINUE. IF NOT
BNE lP3 lOOP •.•
lOA 41 <DSP POINT TO
STA DlST MAIN GAME
lOA II >DSP SCREEN
STA DlST+1

::~i~ :8~::':::::::::,'Bl
.BYTE *BI,*42'''L''.9L9.*4z.*al
.BYTE ea9Le4ZLe~4L*~D,*9I,eZ4,*4z,*91
.BYTE B,*4A e~4 *~9,3 *Z4 e~z *ID
.BYTE B,B.*ZcLeED

i
7.*34,*10,*i9

.BYTE 0,8,B,'f8,' E,tte,ste.e

.BYTE e,e,B,*J8,'lC,'10,0,e

.BYTE 0,0,0,'18,*18,0,0,0

ATTACKING NABTIES!

GET Y COORD
AND CONVERT
TO GET 41
OF NASTY
WE HIT

I
I TITLE
I
TITLE

KLI

XPlOD

KlZ

lOOPZ

I
I KIll
I
KlllPlR

lPZ

lP7

lOOP

it;
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m

"'"<D

c....
C

'<
<D
CD
(J1

:J>
Z
:J>
ro
GJ
o
o
;:;:
lJ
C
:::!
z
GJ



includes shipping

• Heavy guage plastic
for lifetime of use
• "At-A-Glance" sum­
marizes all commands
required to learn and
operate your programs
• Symbols and function
keys explained

Good for use with
Atari 400, 800 and XL series.

Tape includes:
1. Using a printer, recorder

or disk drives.
2. The keyboard.
3. BASIC programming.
4. The DOS.
5. And MUCH MORE.

WE SHIP WITHIN 24 HOURS.
Personal checks must clear.

Add $1.50 for shipping.
Florida residents, add

5% sales tax.
VISA/MasterCard

(include number and expiration date of card)

Atari is a registered trademark of Atarj Corp.

DEALER INQUIRIES INVITED.

RAINBOW STARR
PRODUCTS

P.O. BOX 162953, MIAMI, FL 33116
(305) 255-7330

CIRCLE #121 ON READER SERVICE CARD

·The preceding copyright of Alari, LJK and Synapse

Dept. 2, 86 Ridgedale Avenue,
Cedar Knolls, NJ 07927

New Jersey Residents include 6% sales tax.
Dealer inquiries invited.

CIRCLE #119 ON READER SERVICE CARD

SEE HOW TO USE YOUR
ATARI COMPUTER
THE EASY WAY...
ON YOUR VCR

Send CHECK or MONEY ORDER to:

~~UlNCE

800 and XL Series
Syn calc, Syn File

Atari Writer
Letter Perfect
Data Perfect

Dealers-Special Rat.s Available
Asic about Express Expedite

Add $10 shipping & hand8ng.
Check, MO, Visa, Me

Online Terminal

Sector Copier

DOS with BASIC
many more

• 3 Day Turnaround

• 90 Day Warranty

• $85 Flat Rate with
Repairable Exchange

• Spare Parts Available

MftS
The Dis~ Drive Specialists

(91.) 78.-850

CIRCLE #120 ON READER SERVICE CARD

Call 8:00-5:00 Pacific Time

Diskettes for ATARI 400,800,XL,XE

Includes instructions & documentation.

$ 8.95 Each 1st Class
All 4 for 29.95 U. s. Delil!ery
Please add 1.75 for postage & handling

LOW COST
HOME SOFTWARE

GIVE YOUR COMPUTER SOMETHING

TO THINK ABOUT!

DR. P .D. QUICK, D.D.
DR. QUICK TELLS HOW AN

ERROR LED TO A GREAT PRODUCT:

The UGLY Disk

....a..
Dept. 29
13 White St.
Seneca Falls, NY 13148

SENECOM is a registered trademark 01
Seneca Computer Company, Inc.

'Orders outside USA and Canada add $1 per box
plus $4 for the order. NY State residents add
sales tax. If paying by check, allow 3 weeks for
check to clear.

CIRCLE #117 ON READER SERVICE CARD

Q. Doclor Quick. Is II lrue Ihel your company's
remarl<abla new producl aclually ..sulled Irom
a MISTAKE?

A. Ja. A lUlu, I'm telling you! A real pip.
Q. And Ihe error occurred while covering up

mlslakes In your NameS,and and LOlloLine
Disketle.?

A. Ja, bul nollo conluse persons by Ihis! Here is
the same best quality, not a Ihing wrong. Top 01
our line PDQ disks! So maybe a name or logo
gels smudged or cludged, righl? Not looking so
pretty good. It happens. But nol going to a
customer like such, ja? Never!

So what next: Ihey will lix il. They will cover
up a name·smudging with a nice label! Ready
for selling like olher labelled disks, but better,
ja?

Q. Sounds like a good Idea. Why dldn'l It worl< oul
Ihal way?

A. Some acid Ireaks come in, design a iabel. Call
it a label? A mess we got! Then these hoop
heads dream up a disk jacket lit to scare a
tiger, make a elephant wet his pants. Terrible!

Q. I hear Ihe ,,!sult Is so unsightly Ihe company
decided 10 add anolher label 10 each disk.

A. You hear good. Every disk gol a "Ugly" on it so
everybody knows we don'l like it, 100.

Q. And now you're seiling Ihese "ugly" disks?
A. Ja, with such a gorgeous price lor lop quality,

who cares ugly? Ugly, shmugly! These disks
every one is a two sider and, how you say it,
toodle·density PDQ disk.

Q. Double sided and double denslly! ThaI's greal!
Do Ihey carry a warranly like NamaSrand and
LOlloLine Dlsketles?

A. The very one, ja, every disk made a hundred
percentage error·free for 21 years, and you say
so 100, or getting a new one, on the house. We
are talking PDQ now: the best warranty for the
best disk!

For looks, well, don't wear them in public, ja?
Q. They'll work In a slngle·denslly 810 drive?
A. Ja, 810, 1050, 1985, you name il. With them is

even a how-Io·do-it writing for using disks on
the turnover.

Q. Ah, you can use bolh sides! How much do
"ullly disks" cosl?

A. Sit down, this you won't believe. Up to 4 boxes
of ten per each, sending only $25.70 a box! Buy·
ing 5 boxes or more, all you want, is $23.90 a
box! Amazing? For toodle side, toodle density,
premium grade, and 21·year gimme·back? You
betcha my life amazing! I hardly believe it, too!
Now I tell you a thing bad and a thing good.
Which is first?

a. Give us the bad news IIrsl, Doclor Quick.
A. Okay. You got to send in $2.00 with your order,

for the shaping and bundling, Whatever, you
know? On top of the disk price. Add it right on.
USA or Canada only, olhers more.'

a. That's nol so bad. What's Ihe good news?
A.lf the order is before August 31, here in 1985,

subtract THREE BUCKS for every box you gel.
Can you believe that? Is that a nice introducer?
I can't believe it, almost! I think I am dreaming!
Pinch me!

Now here is more something good: try them,
30 days. Put them all working hard. If you don't
like them twice what their costing was, send
them back clean without a damage. I send you
right off the purchase money, ja, true!

Q. You've made quite an offer! You really wanl
people 10 Iry them!

A. You think I am here to sing Liebestraum? I want
people should try them, ja. They try once, they
will send again, sure! Ii they can stand ugly.
Whew! Here we got champion uglieSt in a clash
of their own. You got to see this to still not
believe!

Orders should hurry in right away, to:

.....c..'s



's 520ST:
Our First Look
by Tom Hudson

It had been eagerly awaited by the
ANALOG Computing staff since the Jan­
uary Consumer Electronics Show. On
March 27.1985, it alTived-Atari's new
entry into the 16-bit computer market.
the !)20ST.

ANALOG Computing ordered one of
the 520ST development systems as soon
as it was alU10w1ced that Atari was offer­
ing them to interested software devel­
opers. With an ST system in the office.
we'd be able to familiarize ourselves with
the programming and operation of the
STs before thei I' release to the public.
This article will bring you up to date

on our findings and my personal obser­
vations.

The ST hardware.
As most of our readers should know

by now. the ST system is based on the
Motorola 68000 microprocessor. RLl11­

ning at a clock speed of 8 megahertz,
this processor is capable of handling ei­
ther 16 or 32 bits of data in its internal



~ Atari's 520ST continued

registers, hence the name "ST" (Sixteen/
Thirty-two). This ability to manipulate
lmger blocks of data, combined with the
high clock speed, makes the ST a for­
midable piece of hardwme.

The ST computers come in two mem­
ory sizes: 128K bytes (the 130ST) and
512K bytes (the 520ST). Although 128K
is fine for most applications, 512K is bet­
ter if you're considering developing your
own software.

But what good would a computer be
if it wasn't able to talk to the outside
world? The ST has been designed to in­
terface with the outside world in sever­
al ways.

The system has a built-in floppy disk
controller and interface (Photo 1). which
easily connects to 3'!z-inch semi-rigid
floppy ("stiffy"?) drives. These drives
can store up to 1 megabyte on a disk.

A high-speed hard disk interface is
also stancl8l'd on the ST (Photo 1). This
allows connection to hard disk drives,
high-speed mass storage devices. Typi­
cal hard disk drives start with 10 mega­
bytes of memory and go up from there.
The ST's hard disk interface allows data
transfer at speeds up to 1.3 megabytes
per second to and from the disk. I'm
hoping that the hard disk interface can
also be cOlmected to other I/O devices,
such as ultra-high-resolution graphics
"frame buffers."

The ST computers have three separate
video outputs (Photo 1): an RF modula­
tor for normal black-and-white or color
TV; composite and RGB color monitor
outputs; and extra-high-resolution mon­
ochrome display outputs.

Even though the ST will work fine on
ordinary TV sets in its low-resolution
color mode, I feel that a good color mon­
itor is a "must" for it-otherwise, you
waste a good deal of its potential.

The ST has an RS-232 serial conunu­
nications port (Photo 1), enabling you
to connect modems, digitizing tablets,
plotters, printers and other RS-232 stan­
dard equipment. More on the RS-232
port later.

There's a Centronics parallel printer
port on the ST (Photo 1), so you can eas­
ily connect all types of printers to the
computer.

A MIDI (Musical Instrument Digital
Interface) is provided (Photo 1). so that
those who are so inclined can COlUlect
musical instruments, such as electronic
synthesizers, to the ST.

A cartridge slot on the left side of the
ST (Photo 2) allows you to connect car-
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Photo 4.

tridges with up to 128K of memory for
fast-running programs.

The ST has two joystick ports on the
right side (Photo 3) for input with stan­
dard joysticks. One of the ports doubles
as a mouse input port, allowing the use
of a two-button mouse, the new standard

AlARI S20ST/

input device which lets you point to var­
ious choices on your screen.

hnally, as far as its hardware is con­
cerned. the ST has a sophisticated, mi­
croprocessor-controlled keyboard with
a 58-key typewriter-style format, 8-key
cursor control cluster, 18-key numeric

keypad and lO-key function key strip.
Since the keyboard has its own micro­
processor, it can be programmed to per­
form a variety of special functions.

I've mentioned all the hardware inter­
faces that are standard equipment on the
ST, but what about the most important
interface? What about the USER inter­
face?

A real GEM.
The real star of the ST show is GEM

(a registered trademark of Digital Re­
search, Inc.), the Graphics Environment
Manager from Digital Research-the
same folks who brought the microcom­
puter world CP/M, a standard among
micro systems. I feel that GEM is des­
tined to be a new standard for micros,
something that is badly needed in to­
day's ever-changing computer industry.

Why do I feel that GEM is going to be
a new standard? Because, in a matter of
hours, both Charles Bachand and I fell
completely comfortable with the GEM
user interface, and I was writing pro-

Dealer InQUires Welcome
At.1n IS a registered lrademark 01 Atan. Inc

£xperiel1ce tl1e Masic
of \1our computer!

ATARI130 XE •. $179.95
ATARI130ST • $379.95
ASTRA 1620 • $299.95
ASTRA "IIC D" • 1$5-49.95-
INDUS CT CALL
MPP 1000E MODEM. . .$79.95
MPP MICROPRINT $39.95
MPP 11S0 $54.95
UPRINT A16 (inc 16K BUFFERl .. $79.95
ENJOY STICK (bestjoystickl .... $14.95
BASIC XL. .$49.95
THE WRITER'S TOOL (W / spellingl$69.95
PAPER CLIP $57.95
PRINT SHOP $34.95
BOUNTY BOB STRIKES BACK $29.95
MICROLEAGUE BASEBALL $29.95
KENNEDY APPROACH. . .$22.95
CRUSADE IN EUROPE $22.95
DECISION IN THE DESERT $22.95
F-1S STRIKE EAGLE. . $19.95
ULTIMA III.. . $37.95
ULTIMA III HINT BOOK. . .. $12.95
ULTIMA IV (advance orden .... $39.95
UNIVERSE. . $69.95
UNIVERSE PRODUCT GUIDE. .$12.95
RETURN OF HERACLES. . .$24.95
SEVEN CITIES OF GOLD. .$29.95
BOOK OF ADVENTURE GAMES .. $17.95

Please add $2.50 shipping 1$4.50 ourslde USA)
california residents add 6%.

A TTENT/ON ATARI DISK
DRIVE OWNERS

Back up your
valuable software.

SOUTHERN SOFTWARE
A DIVISION OF SOUTHERN SUPPLY COMPANY

1879 RUFFNER ROAD BIRMINGHAM, AL 35210
24 HOUR PHONE 205-956-0986

Order before 11 AM. for same day shipping.

THE CHIP with Archiver/Editor Software for the Atari
810 and 1050 disc drives. Includes Disassembler &
Sector Editor. Includes Custom Formatter and Map­
per. Backs up virtually any disk.

$129.95 POST PAID
Available soon for

other Atar; compatible disc drives.

$39.95 POST PAID

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

HAPPY OWNERS

HAPPY 810 ENHANCEMENT

THE CHIP

All .ortware 'or the AI.rl DISCOUNTED 30% or MORE.
Discount. on all Alarl compaUble hardware.

Send lOr Iree brochure on any ollhe above or for details on our

soNware discounts.

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.

New Horizons
Expanding Your Life

•

Whether you are uSing a word processor, or a spreadsheet.
adding 10 a data base. or lust plaYing your lavonle game.

Now with one keystroke. you can Instantly:

• Jot down several pages of notes
• Edit and print a file
• Perform a qUick calculation on a five

functIon calculator (in decimal or hex!)
• Look up Atari control codes
• Get a disk directory
• Lock. Unlock, Rename, and Delete files

Even format disks

And in the blink of an eye return to
just where you left off!

All of this is possible only with Genie.

Genie is completely invisible to almost all
programs. and appears only when you summon it.
It uses only the "extra" RAM in a 64K Atari XL or

XE. so it doesn't even take up memory space!

Available lor Atan XL or XE computers with at least 64K.
Genie IS only S29.95 plus 2.00 lor postage and handlmg

(Texas residents please add 5 1/8% sales tax).

New Horizons Software
po Box 180253 • Austin. TX 78718
For more information. call (512) 280·0319

CIRCLE #123 ON READER SERVICE CARD CIRCLE #124 ON READER SERVICE CARD CIRCLE #125 ON READER SERVICE CARD
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~ Atari's 520ST continued

Photo 8.

Photo 9.
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What if we want to see what's on disk
B at the same time that we've got disk
A open? No problem-we simply click
twice while pointing to the disk B icon.
and voila! GEM opens a window show­
ing the contents of disk B, as you can
see in Photo 9.

GEM allows almost any manipulation
of a window that you can think of. You
can move them mOlUld on the screen.
make them larger or smaller. and so on.
Jf you make a window so small that not
all of the files can be seen in it, you can
use the side and boltom control strips
on the window to "move" the files un­
der the window. Up to four windows can
be open in the GEM Desktop's current
version.

You can pick up icons and move them
aroWld on the GEM. using the mouse.
If you don't like where GEM initially
placed yom DISK and TRASH icons.
you can move them to a place of your
choice. You can save the GEM Desktop
-icons, windows and all-to disk at
any time.

To copy a file from disk A to disk B.
simply pick up the icon in the disk A
window and move it to either the disk
B icon or the disk B window' 10 delete

GEM does save this information, how­
ever, so it's there if you ever want to use
it.

Photo 5.

Photo 7.

Photo 6.

If we choose to show the items as text
and sort them by name, as shown in
Photo 8, we can see more information
about the file than if we used the icon
option. For example, you can see that the
file MINCE. PRG uses 40960 bytes. The
creation date and lime weren't set when
we saved the fi Ie. so they're not valid.

pointer, we merely point to the icon for
disk A and click the mouse button twice.
GEM opens a window to show us the
contents of disk A (Photo 6). The files
on the disk show up as icons, too. By
pointing to the VIEW selection at the top
of the screen (Photo 7), we can choose
how we want to see the files-as icons
or text-and can sort them by name,
creation date, size or type.

grams that utilized GEM's built-in fW1C­
tions the next day.

As the advertising agency for Apple
Computer put it in an ad for the Mac­
intosh, people don't want to read stacks
of documentation in order to use a com­
puter. The computer should be designed
so that they can sit down in front of it
and use it right away. That's what the
Macintosh does ... and so does the ST.

The ST isn't the only computer that
will utilize GEM, either. GEM is already
being implemented on IBM, Commo­
dore and other computers. This, if any­
thing, is a positive sign for ST users.
GEM is designed so that programs that
run on one GEM-based machine can be
easily ported to another machine with
GEM. If a company writes a GEM ap­
plication for the IBM PC, it can quickly
be converted to rWl on the Atari ST, and
vice versa.

You're going to hear GEM being com­
pared to the Macintosh user interface
very often, and with good reason. They
are fWlctionally very similar. Both make
it easy for the first-time computer user
to operate complex software. Both are
graphically oriented. Both use mice to
point to user selections. But the ST, with
its GEM interface, costs much less than
a comparably featmed Macintosh. In ad­
dition, GEM operates in full color on the
ST, an added dimension which I enjoy.

Using the ST.
The ST is designed for ease of use and

(dare I say it?) user-friendliness. One
featme most people will appreciate is
that GEM itself is built into the ST, in
192K of ROM (Read-Only Memory).

This may not mean much by itself,
but this will: when you turn on the ST,
the GEM "desktop" screen (Photo 5) ap­
pears in about 3'jz seconds! Compare
this to the approximately 9 seconds re­
quired to boot an 8-bit Atari computer
into BASIC. When you're in a hurry to
get computing, I think you'll appreciate
the fact that the ST doesn't have to load
192K of memory on power-up.

As you can see in Photo 5, GEM will
show us what devices are currently at­
tached to om ST. On the right side of the
screen. you can see file cabinet icons
representing the two floppy disk drives.
These have respective identities of A
and B. Below them, in the lower right­
hand corner, is the TRASH icon. This
icon is used to dispose of unwanted
items.

Let's say we want to see what's on disk
A. Using the mouse to move the screen

PAGE 54/ JULY 1985 ANALOG COMPUTING



Figul'e 1.

rgb_in[Ol = 0
rgb_in Ul = 0
rgb_in[2l = 0
index·= 0;
vs_colorChandle. index. rgb_in);

a file or files, just select them with the
mouse and drag the icon(s) to the trash
can, where they'll disappear forever. All
operations involving copying or deleting
of files will cause GEM to ask for con­
firmation before the action is taken.

GEM's flexibility allows you to com­
bine several related files into a "folder"
for easy manipulation. These folders can
then be called up as sep8l'ate windows
and treated as mini disk directories.

I'm sme I haven't seen all the great
things that GEM can do-it's so flexi­
ble that I'm finding new options just
about every day. From what I've seen so
far, GEM is a real jewel.

First uses.
When we received the development

system, it included the 520ST computer,
a 13-inch RGB monitor, a 500K 3 'll-inch
floppy disk, a 1MB 3 'll-inch floppy disk,
3 diskettes, and around 4000 pages of
documentation on GEM, CP/M 68K and
other technical subjects.

We had the machine hooked up and
operating in record time, played mowld
with the GEM Desktop for a while, then
backed up the system diskettes. During
this time, we explored the many capa­
bilities of GEM and became fairly adept
at file manipulations.

A short set of instructions was includ­
ed to help us compile and execute a C
progra m caJled CLIPR. It demonstrates
the use of GEM by a C program, plus an
important graphics fWlctions known as
"clipping." The program was written in
the CP/M 68K C language, an integer­
only version of C, a widely-used softw8l'e
development language. We prepared om
disks for the compile and, after a couple
of false starts (write-protected disks!),
had the program rLulJ1ing.

"Ah hah!" I said, "now I'm gonna try
writing something myself!" I loaded the
GEM Desktop and se8l-ched tile disks for
a text editor program. None were to be
found. Disappointed that I had an ultra­
fast machine in front of me begging to
be programmed and had no editor, I be­
gan to examine my options.

Included in the ST software we re­
ceived was KERMIT, a telec0l11.l1lwlica-'
tions program which allowed file trans­
fers between computers. Remembering
that a version of KERMIT was available
on CompuServe. I called the service and
downloaded the Atari 800 version. A
quick trip to Radio Shack for supplies,
a little soldering. and I had an interface
cable to COJ11lect my 800 to the ST.

The KERMIT programs were started

ANALOG COMPUTING

up, and the computers were talking! (I
must admit, I felt like Dr. Charles For­
bin in Colossus: The Forbin Project, as
he watched the American defense com­
puter, Colossus, talki ng to the Russian
defense computer, Guardian.)

For the next few homs, I busily typed
in some C code, following the rules set
forth in the GEM Programmer's Guide
for proper flUlction calls. Using KER­
MIT. the C source code was sent from
the 800 to the ST at 9600 baud. The ST
was then used to compile and link the
code into an executable 68000 file. The
result? A colorful pie chart, shown on
the title page of this article. VVant to see
how it was done? Read on!

Easy as pie.
r was truly surprised to find how easy

the GEM fWlction calls were to use. In­
side the ST are hlUldreds of functions
enabling one to draw shapes, text, pie
charts, bar graphs and other graphics.
Another set of functions allows use of
windows, drop-down menus and icons.

These functions may be cal led by the
programmer through any language that
has been set up to reference the GEM
routines. In our development system,
only C 68K and 68000 Assembly lan­
guage can be used, though more lan­
guages, such as BASIC, Logo and others
will smely follow.

Since my 68000 backgrowld is some­
what limited. I chose to write my pie
chart demonstration in C, which can be
picked up by most programmers fairly
quickly. For those of you not familial'
with C, the Action' language popul8l' on
Atari's 8-bit computers is simiJaT to its
structlu·e.

To start a GEM application, you must
open the application's "workstation."
This is essentially the equivalent of ex­
ecuting a GRAPHICS ca1J on the At8l-i
8-bit machines. It sets up basic para­
meters used by GEM, like line type, col­
or, fill type (solid, crosshatched, etc.),
and so on.

After the workstation is open, you're
ready to staTt processi ng. l'or the pie
chart graph. I sel the background color

to black. This is accomplished by setting
the red, green and blue color levels for
the background to o. The ST has eight
levels available for each color, for a to­
tal color palette of 8*8*8 (or 512) colors.
This "set color" command is executed
with the C statements shown in Figure
1.

The rgb_in array contains the levels
of red (rgb_in[O)), green (rgb_in[lJ)
and blue (rgb_in[2J). The variable "in­
dex" tells which color register to set (in
this case, register 0), or the backgrOlUld.
The ST has sixteen color registers in its
low-resolution mode (320 x 200 pixels),
which is what the pie chart uses.

The call to vs_color tells GEM to ac­
tuaJly set the color. The "handle" vmi­
able used in the call is a unique identi­
fier that's set when the screen is opened.
It tells GEM that the color command is
to be applied to the screen.

The white background grid was cre­
ated with a series of FOR-NEXT-type
loops and the GEM line-drawing func­
tion. It's very easy to use and straight­
forward.

To draw the pie chart itself. I used the
built-in "elliptical pie" conunands of
GEM. First the gray shadow was drawn.
then the pie wedges themselves. in foul'
different colors.

The green segment, for example, ex­
tends from 30 to 140 degrees, has its
center at the screen coordinate 140X.
1351', and is P8J'l of 8Jl elliptical pie with
an X radius of 120 and a l' radius of 40.
These parameters me passed to GEM as
shown in Figure 2.

GEM takes caTe of drawing and fill­
ing the entire pie segment for you, in
whatever fill style you like (I chose to
have it filled wi th a solid color).

Note that the pie segment angle is
passed to GEM in tenths of degrees for
accuracy (e. g.. 30 degrees = 300 uni ts
for the pie chart call). ow, isn't that
easy to use?

Finally, the chart was labeled with
color-coordinated text. GEM's text dis­
play function is quite flexible. enabling
several text special effects, in any font
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~ Atari's 520ST continued

x = 140;
!J = 135;
begang = 300;
endang =1400;
xradius = 120;
!Jradius = 40;
v_ellPieChandle, x, !J, xradius, !Jradius, begang, endang);

x = 20;
!J = 47;
v_gtextChandle, x, !J, "Business");

"really exists." It certainly does-and it
works as advertised.

Many readers have asked us if their
old software will rUJl on the S1'. For ma­
chine language bootable disks and cas­
settes, the answer is no. The 68000 pro­
cessor is completely different from the

you like. To plot the "Business" label for
the green pie segment, I simply set the
text color to green and plotted the text
at the appropriate X and Y coordinate,
as shown in Figure 3.

In months to come, ANALOG Com­
puting will be presenting full program
listings for the ST computers. I realize
this information is sketchy, but I just
wanted to give everyone a "feel" for the
power that the GEM system provides.
I'm really sold on the GEM interface. I
feel it gives a new dimension to personal
computers. The ease of programm.ing for
GEM insures that there will be a great
deal of software available for the ST.

My view of the ST.
If properly marketed by Atari, the ST

will be a major factor in the personal
computer market for the next few years.
The sheer power of the 68000 micro­
processor, combined with the easy-to­
use GEM user interface and Atari's low
price makes the ST a machine T can't
pass up. People have asked me if the ST

ATTENTION
PROGRAMMERS!

ANALOG Computing is interested in programs, articles, and software
review submissions dealing with the Atari home computers. If you feel
that you can write as well as you can program, then submit those arti­
cles and reviews that have been floating around in your head, awaiting
publication. This is your opportunity to share your knowledge with the
growing family of Atari computer owners.

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 acknowledge that such materials, upon acceptance for publica­
tion, become the exclusive property of ANALOG Computing. If not ac­
cepted for publication, 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 ac­
companied by the author's full address and telephone number.

Send programs to:
Editor, ANALOG Computing

PO. Box 23, Worcester, MA 01603.
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Figure 2.

Figure 3.

8-bit6502, and running 6502 programs
on the ST is simply not possible with­
out major rewriting.

It will be possible-quite easy, in fact
-to transfer files from an 8-bit machine
to the S1'. Tdid it with the KER ITT pro­
gram when I wrote the pie chart demo.
With slight modification, IllOSt BASIC
programs that do not rely heavily on the
8-bit machines' graphics abilities can be
transported to the ST as soon as a BA­
SIC language is available.

You'll be able to connect the ST to ex­
isting bulletin board systems, Compu­
Serve and ANALOG Computing's TCS.
just as soon as a termDlal package is re­
leased. You can bet that these telecom­
mWlications systems will set up SIGs
(Special Interest Groups) for ST com­
puter users, with dedicated S1' programs
and other files.

What will the S1' be capable of? Just
about anyth.ing you want it to do. Graph­
ics and CAD (Computer-Aided Design)
programs, business applications, educa­
tional softwaJ'e and, of course, games
will be available soon. I don't see the S1'
as a game machine, since it wasn't de­
signed with all the game graphics nice­
ties (like player/missile graphics) of the
earlier 8-bit machines.

Games will certainly be possible. but
I would rather see the ST become ac­
cepted as the fa ntastic general-pmpose
graphics machine that it is. f\taJ'i's repu­
tation in the past has been as a "game
m8chine" company, and that's a pity. We
all know how powerful the Atari 8-bit
machines are, but the world has dis­
missed them as toys.

Well, the world is about to find out
just what an Atari computer can really
do. 0

ANALOG COMPUTING



TUTORIAL

by Jim Dunion

Actually, I'm a bit embanassed about writing this
article. I had to sort of ease up to the keyboard side­
ways to even get started. Why? Well you see, this ar­
ticle is about prograrnming style and how to develop
a system of programming that will allow you to write
programs more easily and quickly. All.. there's the
rub ... because I have to admit that I have never, ever.
ever finished a program on time. Never.

If there's any deadline in sight, I'll miss it. Out of
sheer desperation these days, I invoke DW1.10n's Doo­
dle Factor. Namely, I figure out exactly how long I
think it will take to finish a program-then multi­
ply by three. That way I usually only miss the dead­
line by a couple of weeks or so.

ANALOG COMPUTING

Now why is this? Bad luck, karma, the Gods of
the Programming wUverse are against me? Maybe so.
Late one evening (very late), I even wrote a poem to
try to appease whichever spirit I was offending.

WHY? Because the ­
Simple program wasn't
Variables didn't
Constants weren't
Sufficient time was insufficient
ROMs ranuned
RAMs rammed
Debuggers had to be
User protection didn't
and the programmer did.

T finally came to realize that, when it comes to
progranuning, I'm my own worst enemy.
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PatientsName~tJ~

Rather than hearing our claims for lCD's
SpartaDOS and US Doubler, we think you'd
rather know what others say:

"ICD has done something I didn't think was
possible ... a product so revolutionary it adds
new life to the Atari ... SpartaDOS is the best
I have ever used ... (it changed) my Atari's
whole concept of what a Disk Operating
System should be.
"Besides that, they created two chips (Ultra
Speed Doubler) that will make your 1050
disk drive store almost twice as much data
on a single disk and run much faster."

Thanks, Peter. What more can we say?

Available through dealers or direct:
the US Doubler only $69.95, including the
SpartaDOS Construction Set!
A hardware/software combination. Installation
required; complete instructions provided. Add
$4.00 for shipping.

lCD, Inc.
1220 Rock Street, Suite 310, Rockford, IL 61101-1437

(815) 229-2999
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lJ..I ProgrammIng continued

Hey, don't get me wrong! I have some great ideas.
But great ideas are easy; it's working programs that
are tough. And I'm lazy- I like to read, drink beer,
watch the Atlanta Braves on TV, converse with any­
one around. These things, as you may have learned,
don't make for good, timely programs. So what to
do? Read on my children, and you shall see, of the
midnight schemes of Jimmy D.

Part 1
The program skeleton.

The first paTt of this scheme started evolving quite
a while ago. Back in 1975, three friends and I started
the third computer store in the country, The Com­
puter System Center in Atlanta, Georgia. Today the
remnants of that are known as Peachtree Software.
Back then, all we had were the Altair 8800 and Mi­
crosoft's first BASIC. I think it was Ron Roberts who
really came up with the idea of a program skeleton
first.

We had started to develop am first series of busi­
ness oriented software. Several of us were working

on five or six programs that were always changing.
Questions arose. How do we keep track of the cm­
rent state of each program? How do we each take ad­
vantage of the work one of the others is doing? How
can we solve each problem we deal with once and
once only? How can we make our system of program­
ming evolve?

Ah, now we were starting to ask the right ques­
tions. Let's look at natme, at human beings. How has
evolution worked? One key factor seems to be: once
something works, stay with it! Build on it and reuse
it. Look at the universality of the DNA code. Look
at how every mammal is composed of cells that com­
pose organs that compose systems that are organized
around skeletons. Look at how each generation passes
on to the next something of what they've learned.
Do these ideas have any analogies in programming?
You bet yom bones!

Back to BASIC for a minute. All om programs were
written (originally) in Microsoft BASIC. A BASIC

(continued on next page)

WHITE HOUSE (717) 322-7700
VISA and Me Accepted 4%

COMPUTER HOURS: Monday - Friday 9 am - 6:00 pm

P.O. Box 4025 Williamsport, PA 17701

POLICY: No deposit on COD orders. FREE freight on all pre­
paid cash orders over $300 in the continental USA. APO &
FPO add $5 per hundred. For priority mail add $8 per
hundred. PA residents add 6% sales tax. Defective products
must have Prior RA number. Schools net 15.

... (0) 17.95
. (0) 17.95

.. (0) 17.95

PRINTERS
PANASONIC

1090 187.00
1091 _ 257.00
1092 ....•..•..•....... 389.00
1093 585.00
3151 455.00

C.ITOH
8510A 285.00
8510 BCl 329.00
8510 BC2 .. . 389.00
8510 BP1 339.00
8510 SP _ 389.00
8510 SR 429.00
8510 SCP 459.00
8510 SCR 477.00
1550 BCD 485.00
1550 P 445.00
A10·20P 465.00
Fl0-40P/S 875.00
Fl 0-55P/S 1059.00
FlO Tractor. 169.00
F10 Sheet Feeder 349.00

STAR MICRONICS
SG10 217.00
SG15 379.00
SO 10 345.00
SD15 _..•..... 450.00
SR 10 485.00
SR 15 585.00
Powertype 309.00

CITIZEN
MSp·l0 325.00
MSP-15 479.00
MSP-20 .....•......... 469.00
MSp·25 629.00

ANALOG COMPUTING

ATARIHARDWARE SOFTWARE
COMPUTERS DISK DRIVES BATTERIES INCLUDED

800 XL . _ _ 99.95 Indus GT 215.00 BI 80 Board 99.95
130 XE. _ 145.95 1050 _ 168.95 Bus Card 124.95

3 9 00 Paper Clip 59.95
130 ST 379.95 "Happy" 1050. .. .. 4. Home Pack........ ..32.95
520 ST 749.95 BROOERBUND "ATARI"

PRI NTERS Print Shop 29.95
XTM 201 Non-Impact Dot Matrix 99.95 Graphics Library 18.95
XTC 201 Color Non-Impact Matrix 109.95 B.S. Writer 41.95

XOM 121 O · Wh I 20995 Stealth 21.95
alsy ee - -.. SYNAPSE

XMM 801 Dot Matrix Impact. 169.95 Syn File 34.95
STC 504 Color/Non-Impact.. _ _ 139.95 Syn Calc 34.95
STD 121 Daisy Wheel _ 219.95 Syn Trend 27.95

SMM 801 Dot Matrix/Impact _.. 279.95 ATARI
MONITORS Proofreader (0) 19.95

XC 141 14" Composite Color _ 199.95 Codewriter (D) 42.95
SM 124 12" Monochrome/High Res 135.95 Filewriter.. . (D) 24.95
SC 1224 12" RGB/Color. . . . . . . ......•..... 335.95 Reportwriter (D) 24.95

Menuwriter (D) 24.95
PRI NTERS (con't) Home Integrator (D) 23.95

ATARI EPSON Small Business
RX80 219.00 Inventory.. . . . (D) 17 95

1020.. _ 59.00 LX80 249.00 S . . . . . .
1025 189.00 FX80 389.00 aleman s
1027 239.00 JX80 529.00 Expenses .

SPir~:~.N~E.M.A~ .TAL2L4Y9.00 RX 100 ;~~.~~ ~:a~lnl~:~i~~:·:.
MT 160L 495.00 FX100····LECiENO··· . !The Learning
MT l80L _595.00 880 209.00 Phone :. '. (C) 23.95

OKIDATA 1080 229.00 Final Legacy (C) 19.95
182 .. _ 219.95 1380 269.00 Track & Field (C) 25.95
84 640.95 1385 _ 305.00 Galahad & Holy
92 : 349.95 PRINTER PAPER Grail (0) 17.95
93 560.95 Lazor 1000 shts 15.95 Adventure Writer (D) 21.95
Imagewriter 425.95 Lazor 2500 shts 29.95 Star Voyager (D) 17.95
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MONITORS
ZENITH

122 85~5

123 75.95
ZUM 122A 82.00

AMDEK
300 Green. . . .. . . 119.00
300 Amber 129.00
310 Amber .....•..... 145.00
Color 300 . .. 235.00
Color 500 345.00
Color 600 . . . . . .. . . . .. 399.00
Color 700 . . 469.00
Color 710 539.00

XTRON
Comcolor 1 14" Composite &

Separate Video 189.00
TEKNIKA

MJ·'O Composite &
Separate Video 229.00

MJ-22 RG.G. Composite &
Separate Video 285.00

BMC
Amber. .. . 82.95
Green 79.95

INTERFACES
MPP 1150 54.95
Micro Print. , . 39.95
850 (Atari) 108.95
MicroStutfer64K Buffer 99.95
UPrint w/16K Buffer 79.95
UPrint w/32K Buffer 99.95
UPrint w/64K Buffer. .. 129.95
MPP 1152 Buffer Kit ... 19.75
Microprint Economy Printer

Interlace 49.95
Microram 64K Expansion

for Atari 600 XL 89.00
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CIRCLE #128 ON READER SERVICE CARD

Call toll~free outside Texas: 1-800-433-2938

- Inside Texas call: 817-292-7396

ATARI PROGRAMMING AIDS

TRICKY TUTORIAL SERIES

our own programming needs, our skeleton evolved.
New programmers could pick up the skeleton and,
using it, have the advantage of our hard-won wisdom
almost immediately.

So, when I started writing programs on the Atari
in their version of BASIC, guess what my first task
was?

Part 2
An Atari BASIC program skeleton.

Let's get down to specifics - how to build into a
BASIC language skeleton some of our knowledge
about Atari BASIC.

There's a fundamental law of computer science that
states: iftime and memory are not considered, then
any computer can do anything that any other com­
puter can do. So our Ataris are as powerful as the
new Japanese fifth-generation computers, right? Yeah,
sort of.

Unfortunately, time and memory are usually of ut­
most consequence. The task of programmers doing
fairly large jobs is to cram more program into less
space-and to have it run faster. The tradeoffs be­
tween time and memory come up again and again.

For example, consider program documentation. I've
always been of the "real programmers don't document
their code" school. It slows me down, gets in the way
of the creative process. What hogwash! I wish I had
a dollar for every time I've said, "Hey, I don't need
to document this. I can't forget what it does." Come
next week, however... Out of desperation, I started
lavishly commenting in my programs until I got an
ERROR-2 (memory insufficient).

Brilliant Idea #2: Develop a mechanism to make
comments easily removable if program space becomes
critical. Thus, my skeleton's first rule became: be­
gin all subroutines on an even line number like 600,
but begin the actual executable code at 605. Lines
600-604 are reserved for comments.

When I call the routine, I use a GOSUB 605 state­
ment. That way, if space becomes critical, I can take
out the comments (delete Lines 600-604), and the
program itself will be unaffected.

Since I'm lazy, I actually wrote a program that will
go through and strip off the comments, creating two
files: a program file and a comment file. Here's the
subroutine at 600 in my skeleton.

680 REM *** DELAY *** THIS IS A
681 REM GENERAL DELAY SUBROUTINE
602 REM CALLED WITH ONE PARAMETER
603 REM PAUSE = AMOUNT OF DELAY
604 REM
605 fOR DElAY=ZO TO PAUSE:NEXT DElAY:R
ETURN

Hint Book

75 Adventures

$19.95

BUY

WEDGWOOD RENTAL
5316 Woodway Drive

Fort Worth. Texas 76133

No. 1 DISPLAY LISTS $7.95
No. 2 SCRPLLING. $7.95
No. 3 PAGE FLIPPING. $7.95
No. 4 ANIMATION $7.95
No. 5 PLAYER MISSILE GR. $7.95
No. 6 SOUND/MUSIC. $7.95
No. 7 DISK UTILITIES. $7.95
No. S CHARACTER GR. $7.95
No. 9 GTIA GRAPHICS. $7.95
No.10 SOUND EFFECTS. $7.95
No.11 MEMORY MAP. $7.95
No. 12 SAM TUTORIAL. $7.95
No.13 SASIC PROG TOOLS. $7.95
No. 14 ADVANCE PR TOOLS $7.95
No.15 FANCY FONTS. $7.95

IBM

Apple - C·64

Software

RENT

z.

EDUCATIONAL & UTILITIES
MUSIC MAN ..........•.•.•. ' .• , ... $9.95
INSTEDIT. . ..•.•.•.•••.. ' . $7.95
GRAPHICS MACHINE. . . . . $7.95
MINI WORD PROCESSOR. . . . • . • . • . . $4.95
BOS'S BUSINESS , . . . . . • . • . • . . $4.95
DATABASE DIALER. . $7.95
FONETONE. . . .....• ' . . $4.95
SOW LE RS DATABASE. . . . . . . . . . .... $4.95
GRADE BOOK. . . , $4.95

program is essentially a series of commands. Each
command had a line number, 0-32767.

Brilliant Idea #1: Consider the range of line num­
bers 0-32767 to be a skeleton (i. e., reserve certain of
these numbers for the same functions in every pro­
gram. Thus we had the essential program skeleton.

Each of our programs now had a similar look. Com­
ments were in the same line number ranges. Initiali­
zations were always handled in the same line number
ranges. Screen displays were in identical ranges. In­
put and output routines were ... I think you get the
idea. After we started laying our programs out like
this, they all had a sense of familiarity to them.

Any time I picked up a program, I knew, in gen­
eral, where things were going to be. I had a map.
Also, I didn't have to worry about program layout
each time I began writing a program. To start, I'd just
take the latest version of the program skeleton and
begin putting flesh on the bones. Bang! Instant evo­
lution.

As we learned more about Microsoft BASIC and
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Foreign shipping exIra.

Much more! Send SASE for free price list.

Repairlupgrade services available .. Call. 'Atari is a registered trademark of Alari Corp.

PARTS/SERVICE FOR ATARI* COMPUTERS
FLAT SERVICE RATES BELOW INCLUDE
PARTS AND LABOR, 60-DAY WARRANTY

AMERICAN TV
415-352-3787

Mail Order and Repair 15338 Inverness SI., San Leandro, CA 94579
Retail Store. . . 1988 Washington Avenue, San Leandro, CA 94577

53950
.52500

.$7950
567.50

. ... $6000
$8500

. ..... $19.95 ea
53500

$.3500
$12.50

810 Disk Drive Repair .
eOOXL Computer Repair .
850 Interface Repair .
1050 Disk Drive Repair.

REPLACEMENT/BACKUP
BOARD SETS.
800 OK. . $69 50
800 48K $122.50
400. OK. 552.50
810 Board Set $99.50
All Boards complete with ICs, etc.
Keyboards not included.

MISC.
810 Rear Board/Analog Board Upgrade
with lO-pin jumper
and instructions
Editor Assembler
BASIC Cartndge ..
wlo Case. Manual $23.50
810 Custom Oisc Orive . $149.50
400 Computer Complete .$39.50
Replacement 810 Drive Mech. $75.00
Replacement Power Transformer . $16.50
SAMS Service Manual
lor 800 or 400 .
800 Keyboard Repair ..
850 Interlace
De Re Atari

$18.50
$18.50
522.50

. $28.50

. $26.50
.$8.50
510.50

.. 565.00
... $47.50
. .. $65.00
.. $65.00

800 Computer Repair .
400 Computer Repair
600XL Computer Repair.
1200XL Computer Repair

INTEGRATED CIRCUITS
GTIA Chip ..C014805
upgrade wilh instructions. . $11.50
10K Rev. B OS Upgrade for 400/800
3·Chip ROM set with instructions .$12.50
Pokey Chip .C012294 $8.50
Anlic Chip ..C012296. . .$10.50
PIA Chip C014795 $11.00
Basic ROM set $15.00
CPU Chip. .C014806 .$12.50

MODULES/CIRCUIT
BOARDS ... cample.e wi.h IC's
16K RAM Memory Module.
CX853
800 10K Rev. 8 OS Module
800/400 CPU Board with GTIA
800 Main Board.
400 Main Board.
400 Main Board wlo ICs .
800 Power Supply Board
810 Data Separator Board
upgrade with instructions .$25.00
810 Side Board w/o Sep. & 1771. .$43.50
810 Rear Power Board $25.00
810 Analog Board $16.00

Terms: We accept money orders, personal checks or C.O.D.s VISA, MasterCard okay on orders
over $25.00. No personal checks on C.O.D.

Shipping: $4.00 shipping and handling on orders under $150.00. Add $2.00 for C.O.D. orders Cali·
fornia residents include 61f2% sales tax. Overseas Shipping el(lra.

Prices subject (0 change without notice. We reserve the right to limit quantilies. Sales limited to
stock on hand. Above units repaired or exchanged with rebuildable exchange. Include $7.00 return
shipping and insurance.

600-605
1000-1999
2000-9999
10000-10999
11000-15999
16000-16999

17000-19999
20000-29999
30000-31999

General delay routine.
Main program body.
Program subroutines.
Program specific data.
Graphic subroutines.
Joystick cursor and
player/missile subroutines.
Disk input/output routines.
Sound effects routines.
Opening screen display
and special effects.

32000-32767 Initialization.

There are other routines that come and go, but
these are the ones that have hung around from pro­
gram to program.

Part 3
The link to machine language.

Many times I've found myself involved in an ar­
gument about which is the best language to program
in. BASIC, FORTRAN, ALGO, APL, LISP, LOGO,

(continued on next page)

You won't believe how much memory that saves
in a program. It also saves by defining these system
constants via a READ statement, rather than Zo = 0:
21 = 1, and so forth.

So why did I put those statements in the 32000
range? Question: when BASIC executes a GOTO or
a GOSUB statement, how does it find out where to
really go to? Answer: it looks through the program
from the beginning, line by line, until it finds the one
it's looking for.

Brilliant Idea #4: Put all those statements needed
once or very seldom at the end of the program, with
the frequently used ones at the very begimling of the
program.

Okay, I admit I fudged a little there. I reserve Lines
0-9 for comments about each particular program.
Line 10 is then GOTO 32005. I reserve 11-999 for
general skeleton routines. The program itself starts
at Line 1000 (heh, heh, heh; actually 1005). Why
don't I just show you the overall skeleton?

Overall BASIC Program Skeleton.

Line Function Range
0-9 Overall program comments.
10 GOTO initialization.
130-599 Keyboard input routines.

•
32608 REM *** DATA INITIALIZATION ***
32601 REM THESE ARE INITIAL DATA
32602 REM VALUES USED IN SETTING UP
3260~ REM FOR PROGRAM EXECUTION
32604 REM
32605 DATA 0,I,2,~,4,5,6,7,8,~,10,11,1

2,13,14,15,16,255,256

"What's that ZO?" I hope you're asking. Hold on,
we'll get there next.

One clammy day, while trying to wring a few bytes
from a program, I ran Lane Winner's XREF, to see
how many times I used each variable and constant.
I found a lot of numbers like 0,1,2,3,4,5,6,7,8,9,10,16,
128,256 over and over.

Question: how many bytes does it take to repre­
sent each numeric constant in a program? Answer:
7. But if I define a variable called Zo = 0, how many
bytes would it take to represent the same value in
a program? Answer: 1!

Brilliant Idea #3: Why not represent all the numer­
ic constants used a lot as variables ZO,Zl,Z2, and so
forth? Look at Line 32005 of the skeleton;

32005 RESTORE 32685:READ Z8,ZI,Z2,Z3,Z
4,Z5,Z6,Z7,Z8,Z~,ZI0,ZII,ZI2,ZI3,ZI4,Z

15,ZI6,Z255,Z256
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[0 Programming continued

PROLOG, SMALLTALK, Assembly-personally, I
hate 'em all. To the horror of many of my learned
computer science colleagues, I still write mostly in
a hybrid of BASIC with machine language subrou­
tines.

Why BASIC? Because it's there, it's easy, and I'm
lazy. There are, indeed, some problems with BASIC,
particularly if you're doing graphics, special effects
or anything that has to work in real time. BASIC is
slow. I mean slooooow.

Brilliant Idea #5: Every time I need a particular
function to work in real time, I program it in assem­
bly language and link it to my BASIC skeleton. Af­
ter all, with the USR function, we can call a machine
language routine anywhere in memory.

So I'll simply start evolving a package of machine
language routines that I call from BASIC-routines
to draw boxes on the screen, move player/missiles,
etc. Great idea. Except, of course, for the fact that
every time I reassemble the machine language pack­
age, the absolute locations of the routines change,

and I have to change the values in the USR calls to
match. Can't we figure out a way aroUl1d this?

Brilliant Idea #6: What I'll do is build my machine
language package as a series of logical subroutines
whose order never changes. For instance, machine
language routine #0 is DISKIO, which handles disk
input and output; machine language routine #12
draws a box on the screen, and so on.

Next, I write one routine in assembly language
called LINK. It's job is to know where every other
routine is actually located. Then, for instance, from
BASIC to draw a box, I would write:
A=USRClINK,Z12,XPOSITION,YPOSITION,XSI
ZE,YSIZE,BOXCOlORl

where XPOSITION, YPOSITION, XSIZE, YSIZE, and
BOXCOLOR are the specifics of where, how big and
what color to draw the box. Z12 tells LINK which
logical routine I want it to execute. LINK is the lo­
cation of the machine language package-and this
is the only value I would need to change, no matter
how much I diddled around with the assembly lan­
guage code.

ELECTRONIC ONE*

HOW TO ORDER: CASHIER CHECK, MONEY ORDER, MASTERCARD" or
VISA" (Add 4% for charge cards) ... NO PERSONAL CHECKS ... NO
e.O.D.'s ... SHIPPED U.P.S. PRICES SUBJECT TO CHANGE.
SHIPPING: Prompt one day shipping on in·slock merchandise. Ohio resi·
dents add 5.5% sales tax. Add S3.00 on all orders under Sl00.00 ... Add
$5.00 on all orders over S100.00.
NTERNATlONAL: Add 15% to all orders.

CALL OR WRITE FOR FREE CATALOG

UECTRONIC ONE- f6lotJ86ot-999ot
P.O. Box 13428 • Columbus, Ohio 43213
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ISET II OF PARAMS IN X
ILOSICAL II OF SUBROUTINE
IS BITS ONLY

PARTAB,Y lEACH PARAM IS 16 BITS

LNKTST 1** ALWAYS TRUE

JI1PTAB ISET .. OF ROUTINE
A I DOUBLE

IUSE THIS AS INDEX
~~~~=:.Y 'SET ROUTINE ADDRES9

~~~~=::~,Y
IJMPTABl

PLA
TAX
PLA
PLA
STA JI1PTAB
LOY II"
OEX I-I FOR SUBROUTINE II
BEG SETROU IIF NO PARAMETERS
PLA
STA PARTAB,Y 'TO PARAMETER TABLE
INY
PLA
STA
INY
BNE

LDA
ASL
TAY
LOA
STA
LOA
9TA
JMP

.09 2

.DS 2"

:~g~g ~A~~~~:~~~:~~7g~g~~·REVERS

LNKTST

I THIS ROUTINE IS THE LINK
I FROM SASIC PROS RAMS
I
LINK

I
SETROU

I
JI1PTAB
PARTAB
I
SUSTAB

Each routine I would call knows how many para­
meters are needed and in what order they'll be in
the parameter table. Pretty simple, all in all. I like
that. Solve it once and then forget about it.

Part 4
The machine language package in memory.

Still, there was the problem of how to get the ma­
chine language package in memory in the first place.
And frankly, I even got tired of going in and chang­
ing the LINK value.

Question: is there a way I could let the computer
do this for me? Answer: ever hear of a file called
AUTORUN.SYS? Boy, you mean all I have to do is
rename my machine package AUTORUN.SYS, and

THE
LOWEST
PRICES

THE
BEST

SERVICE

CALL OR WRITE FOR THE
PRICE OF YOUR PROGRAM.

THE LOWEST PRICES
ATARI ATARI COLECOVISION
2600 5200 INTELLIVISION

GAMES GAMES ATARI SOFT.

ATARI COMPUTER SOFTWARE
ATARI WRITER. . . .. 29.99
TOUCH TYPING. 9.99
LOGO............ . 59.99
CONV. LANGUAGE. 19.99
SYN FILE. 35.99
SYN CALC. 35.99
SYN TREND . 25.99
PAC MAN 7.99
STAR RAIDERS. . . . . 7.99
ASSEMBLE EDITOR. 24.99
MILLIPEDE. 14.99
MOON PATROL. . 14.99
GHOSTBUSTER. 19.99
TRACK & FIELD ..... 21.99
FLIGHT SIMULATOR . 34.99
BASIC CARTRIDGE. 7.99

49.99
49.99
49.99

ATARI COMPUTER HARDWARE
ATARI800XL. 98.00 m. mil~
ATARI130XE . . .. 138.00 .II\"
~~NRT~~~~g~R . . ~:gg ATARI

DISK DRIVES nECTROlIlC
ATARII050. . . .148.00
INDUS G.T. . . 218.00 OIlE
CENTURIAN~~~NTERS 148.00 CALL
GEMINI SGI0 . 23999 (614)864·9994
STAR POWER TYPE : 299'.99 P.O. Box 13428 • Columbus, Oh. 43213
EPSON RX80 . . .. 229.99
EPSON RX80FT. . . ... 279.99
EPSON FX80. . .. 389.99

INTERFACE CABLES
IlPEFACE.
U·PRINT .
WPl150.
U·PRINT 16K PRINT

BUFFET. 79.99
ATAR' COMPUTER HARDWARE

1027 PRINTER 228.00
1025 PRINTER. . .. 148.00
1030 MODEM . . . 69.99
TOUCH TABLET. 42.99
KOALA PAD . 34.99
MPP loooE MODEM. . . . . .. 74.99
ATARI LAB STARTER KIT. 44.99
AMDEC 300 COLOR. . 228.00
OOMMODORE 1702. . 208.00
ATARI KEY PAD 24.99
OOMPUSERVE STARTER KIT 21.99

SPECIAL

ATARI 1020 COLOR
PRINTER PLOTTER

39.7 7
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DOS will automatically load it for me at power-up
time? Golly, while I'm doing that, why don't I reserve
two bytes in page 6 where I'll place the current val­
ue of LINK? In the assembly language package there
are a couple of statements like:

Then in the BASIC skeleton initialization code, I say:
32238 LIHK=PEEK(1682)+Z256*PEEK(1683)
Bingo! Now I can change either the BASIC skele­

ton or the machine language package relatively in­
dependently. Who says southern boys are dumb? Slow
and lazy, maybe; dumb, no. 0

~ .".~,,~ »

I
'~=
ATARI'
PROTECT1C>t'l

~ TECHl'fIQUEs
GHJlGE~;

THE BOOK II

, ATARI
sOfTWARE
PROTECTlOl'f
TECHl'lIOU€S

~G.ErnGI' 1:1lJI\fIIlm~
THE BOOK I

CALL: 216-37.-7.69 ta charge ta MasterCard ar VISA
OR MAIL TO: Alpha SYSlems/4435 Maplepark Rd.1 Slaw, OH 44224
Send cheek ar maney order. Include $2.00 shp. & hdlg. eh.
Ohio residents add 51h% sales lall.

CIRCLE #132 ON READER SERVICE CARD

BOOK I + DISK: (The Original) Thoroughly explains the techniques used by advanced
software pirates, and the copy protection methods used 10 stop lhem. It offers claar and
understandable explanatiotls sophisticated enough for software writers of any scafe yel

! AESXDFOR~~~ ~~:~~~O~~~AS.nting to learn more aboul Atari~ computers. A MUST

BOOK' INCWDES: • Duplicate soctoring • Custom disk formatting· Creating "BAD"

:e~.~~:;Ii~~rg~~~d;:~~:~s·.Lsge~:.~~~~~~~It~~O~~th~,~a~~~~e~~~~~e;~~
• Hidden serial numbers. Self-destructing programs. Freeware. Misassigned 88Clonng
• Much, much more.

DISK I INCWDES: • Directory mover. VTOC scanner. Duplicate sector finder. Sector mover· Bad sector writer'
Sector data displayer • Autorun builder. Olher use/ul programs.

This comprehensive book and disk package should not be confused with low quality imitations olfored elsewhere.

BOOK II + DISK II: Advanced Software Protection. This aU new sequel star1s where the highly acclaimed Book I
leaves all. Book Ills Ihe most up-to-date resource available for Ihe Atari~ owner. Includes reviews and explanations
of products such as: The Happy Enhancement', The Impossible', The SCanalyzer', The Chip', The PiU' andSuOOf Pill',
& many others.

:~~~ ~i:aei~~ruode~~i~i~~~~~:::t.t~~:n~~ii;i~~~~~~:lt~o~;~~~:~h.et~~i~~e~S~~~i~~~;r~;~a~1r9~~~~~kk
• Dala encryption. Phreaking methods. Program worms· Logic bombs' Bank·select caruidQes. Random access
codes. New Irends in software law. Sample BASIC + Assembler programs. On-line secunty. And much more.

DISK IIINCWDES: • Automatic program proteclor • Custom format deleclor • Newest protection demos· Forced
password appender • Data encrypter • And much more.

OFFICIAL RELEASE DATE: APRIL 3D-ORDER NOW TO RESERVE YOUR COPY.

Book + Disk Packages only $24.95 each or Special Offer both for only $39.95

DIE UL11MAIE
GRAPHICS PRINTING
PACKAGE lUST GOJ
BErnR!

••692

.0Ra I1ACHLa

.WORD LINK

I1ACHLa
I

CIRCLE #131 ON READER SERVICE CARD

o

Jim Dunion has worked with computers in a vari­
ety of ways: retailing, writing, using micros in ener­
gy education exhibits, lecturing on the BOO, research­
ing at Atari in Alan Kay's group, and spending near­
ly a year at Esalen Institute. He's now working with
the Pacific Science Center in Seattle.
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• 80 CPS PRINTER •
Smith Corona

• Commodore 64

• 11" Carriage •
• Atari • Apple

Friction/Tractor'
• More

• Graphics

ONE YEAR
IMMEDIATE
REPLACEMENT
WARRANTY

..
Tractor Feed
Included FREE!

[l11ll1l1E SMITI-I
- CORON~

The Fastext 80 dot matrix printer from Smith-Corona. A high speed, high flexibility printer with a low suggested
manufacturer's retail price of only $299.00. Sale $159.00. It does your graphics with ease and prints letters with speeds up
to 80 CPS. (Does Commodore graphics with graphics interlace.) As for flexibility, it has bi-directional printing, friction
and tracter feed. Plus six different pitches including condensed and enlarged type for impeccable characters in a variety
of sizes. Also standard is a full line buffer and thrifty drop-in ribbon cassettes that yield up to a million characters. Finally,
it's compatible with virtually all personal computers. Teamed up with your personal computer, it'll keep track of your
transactions, fly through finances, help with homework, even plan the family menu. All this with the assurance of superb
Smith-Corona quality built in, makes the Fastext-80 a lot of dot for your dollar. list $299.00. Sale $159.00.

SPECIFICATIONS:
Size/Weight: Height 4'" Width 16.5'" Depth 9'"

Weight 8.2 Ibs.

Electrical Needs: 120V/60Hz

Internal Char. Coding: ASClI~ISO

Print Buffer Size: 132 Bytes (1 line)

No. of Char. in Char. Set· 96 ASClI~

International

Graphics Capability: Standard 60. 72 Dots Per
Inch Horizontal. 72 Dots Per Inch Vertical

Pitch: 10. 12, 16.7.5.6.8.3

Printing Method: Impact Dot Matrix

Char. Matrix Size: (Standard) 9H x 8V,
(Elongate) 10H x 8V

Printing Features: Bi-directional. Short line
seeking

Printing Speed: 80 CPS

PAPER
Type: Plain

Forms Type: Fanfold, Cut Sheet

Max Paper Width: 11'"

Feeding Method: Friction Feed Std.; Tractor
Feed Included

RIBBON
Type: Cassette - Fabric inked ribbon

Life: 1 million characters

CHARACTER MODE
Character Font: 9 x 8 Standard, lOx 8 Elongated,

No.8 pin to be used for underline

Character Set: 96 ASCII, 11 x 7 International Char.

Pin Graph Mode: The incoming bit pattern
corresponds to the 8 pins in the print head

Resolution: Horizontal: 60, 72 dots/inch, Vertical:
72 dots/inch

Atari - $59.00
PARALLEL INTERFACES-------------

Commodore 64 - $39.00 Apple II, lIe, II + - $59.00

Add $10.00 for shipping, handling and insurance. Illinois residents
please odd 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII.
ALASKA, APO-FPO orders. Canadian orders must be in U.S. dollars.
WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA.
Enclose Cashiers Check, Money Order or Personal Check. Allow 14
days for delivery, 210 7 days for phone orders, 1 day express moil!

VISA - MASTER CARD - C.O.D.
No C.O.D. to Canada, APO-FPO.

PROTECTO
We Love Our Customers
22292 N. Pepper Rd., Barrington, Illinois 60010

312/382-5244 to order
CIRCLE #133 ON READER SERVICE CARD



"""88K Lowest Price In The USA! 1S2K

ATARI@ Computer System Sale
• Students • Word Processing • Home • Business

SYSTEM
SALE PRICE

152K SYSTEM
*$49900$549.90$852.90TOTALS

All connecting cables & T.V. interface included.
Monitors sold seporetly.

1

Rated "Best Buy" by Consumers Digest Buyers Guide, January 1985

$ 449 INDIVIDUAL SAVE $100
LOOK A TALL YOU GET FOR ONL Y LIST PRICE SALE PRICE

SYSTEM PRICE All S ONLY
Atari 800Xl 88K Computer $179.00 $10900 $44900
Atari 1050 127K Disk Drive 299.00 18900

Atari 1027 Letter Quality 20 CPS Printer 299.00 19900

Atari WritE. Word Processer 59.95 39'15
Atari BASIC Tutorial Manual 16.95 1295

Of'her Accessories
..",. 12" Hi Resolution Green or Amber Screen Monitor

'7 13" Hi Resolution Color Monitor
* ATARI130XE 152K Computer

Li s t

$199.00
$399.00
$249.00

Sale

99.00
195.00
159.00

Add $9.95 for
Connection Cables

(Monitors Only)

Add $10 for UPS

15 DAY FREE TRIAL. We give you 1S days to tryout this ATARI COMPUTER SYSTEMII If it doesn't meet your expectations, iust send it bock to us prepaid
and we will refund your purchase price ll 90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the ATARI COMPUTER SYSTEM equipment or
programs foil due to faulty workmanship or material within 90 days of purchase we will replace it IMMEDIATEL Y with no service charge I!

Best Prices • Over 1000 Programs and 500 Accessories Available • Best Service
• One Day Express Mail • Programming Knowledge • Technical Support

Add $25.00 for shipping and handling!!
Enclose Cashiers Check, Money Order or Personal Check. Allow 14
days for delivery. 2 to 7 days for phone orders. 1 day express mail l

We accept Visa and Ma,ierCard. We ship C.O.D. to continental
U.S. addresses only. Add $10 more if C.O.D.

COMPUTER DIRECT
We Love Our Customers
22292 N. Pepper Rd., Barrington, III. 60010

312/382-5050 'to order



FANTASTIC COMPUTER PRINTER SALEI!!

Premium Quality
130-150 CPS lOX COM-STAR

High Speed Printer $199
10" carriage, 2K buffer, prints
8Ih "xll" standard single sheet or
continuous feed paper, Bi-directional,
impact, dot matrix, 130-150 CPS, 9 x 9
dot matrix with double strike
capability for 18 x 18 dot matrix (near
letter quality), high resolution bit
image, underlining, downloadable
characters, true lower descenders
with super and subscripts, prints
standard, block graphics, and special
characters. It gives you print quality
and features found on printers costing
twice as much!! (Centronics Parallel
Interface) (Better than Epson FX80
and Gemini lOx).
List $499.00. Sale $199.00.

Premium Quality 150·170 CPS
15YzX COM·STAR Business

Super High Speed Printer $319.00
Has all the features of the lOX COM­
STAR PRINTER plus 151h" carriage
and more powerful electronics
components to handle large ledger
business forms! (Better than Epson
FX 100 & Delta 15).
List $599. Sale $319.00.

12" DAISY WHEEL
PRINTER $199.00

"JUKI" Superb letter quality daisy
wheel printer, 12" extra large
carriage, up to 12CPS bi-directional
printing, drop-in cassette ribbon, (90
day warranty) centronics parallel or
RS232 serial port built in! (Specify).
Limited Quantities.
List $299.00. Sale $199.00.

Printer/Typewriter
COIllbination $249.00

"JUKI" Superb letter quality, daisy
wheel printer/typewriter
combination. Two machines in one ­
just a flick of the switch. 12" extra
large carriage, typewriter keyboard,
automatic margin control and relocate
key, drop in cassette ribbon! (90 day
warranty) centronics .parallel or
RS232 serial port built in (Specify).
List $349.00. Sale $249.00.

nOlympia
Executive Letter Quality $339.00

15" Daisy Wheel Printer
This is the wor1d's finest daisy wheel
printer. Fantastic letter quality, up to
20 CPS bi-directional, will handle 14.4"
forms width! Has a 256 character print
buffer, special print enhancements,
built in tractor-feed (Centronics
Parallel and RS232C Interface) (90
day warranty).
List $649.00. Sale $339.00

nOlympia
Printer/Typewriter Combination $439.00
Better than IBM Selectric. Superb
computer printer combined with the
world's finest electronic typewriter.
Two machines in one, just flick the
switch for up to 20 CPS printing (300
Words per minute) on a 15" carriage
that handles up to 14 1/8" in. paper.
Drop in cassette ribbon - express lift
off correction, Centronics parallel
interface (90 day warranty).
List $749.00. Sale $439.00.

• 75 Day Free Trial- 7 Year Immediate Replacement Warranty

------------- PARALLEL INTERFACES ------------­
For VIC-20 and COM-64 - $59.00. Apple - $59.00. Atari - $59.00.

Add $14.50 lor shipping, handling and insurance. Illinois residents
please odd 6% tax. Add $29.00 for CANADA, PUERTO RICO, HAWAII.
ALASKA. APO·FPO orders. Canadian orders must be in U.S. dollars.

WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT CANADA.
Enclose Cashiers Check, Money Order or Personal Check. Allow 14
days delivery. 2 to 7 days for phone orders. 1 day express moil!

VISA - MASTERCARD - C.O.D. No C.O.D. to Canada or APO·FPO

PROTECTO
We Love Our Customers
22292 N. Pepper Rd., Barrington, Illinois 60010

312/382-5244 to order
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(Premium Quality)

• Beautiful Color
Contrast

• High Resolution

• Separated Video

• Sharp Clear Text

• Anti-Glare Screen

• 40 Columns x 24 Lines

• Supports 80 Columns

$179*'

list $39900

13" Color Computer Monitor SALE $17900
**

** with $19.95 Software Purchase
without Software Purchase $189.00

'Connecting cable $9.95

Add 514 50 shipping handling and insurance.
lll.nol~ re<;.dents please odd 6°0 tox. We do
nol ship fa foreign countries (Including
Canodol Alaska Puerto RIco APO-FPO.

Enclos.e Cashiers Check Money Order or
Personal Check. Allow 14 doys lor delivery 2
10 7 days tor phone orders I day express
mall!

(Premium Quality)

• Built in Speaker and
Audio

• Front Panel Controls

• For Video Recorders

• For Small Business
Computers

• Apple· Commodore·
Atari . Franklin - etc.

COLOR MONITOR
SALE!!!

15 Day Free Trial - 90 Day Immediate Replacement Warranty

SALE $7995 *
* Connecting cable $9.95

80 Columns x 24 Lir;'es, easy to read up front controls

14" COMMODORE 1702 COLOR MONITOR
list $29900

12" XTRON SUPER HI-RESOLUTION MONITOR
80 Columns x 24 Lines, Super Hi-Resolution 1000 lines list $24900
Green or Amber Super-Clear "Easy to Read" text with
special anti-glare screen!

12" 7'N'TH HI-RESOLUTION GREEN OR AMBER TEXT DISPLAYMONITOR
80 Columns x 24 Lines, Hi-Resolution, crisp clear easy List $19900 SALE $9900*
to read text with anti-glare screen I A MUST for word
processing.

12" MONITOR GREEN OR AMBER TEXT
list $15900

• LOWEST PRICES· 15 DAY FREE TRIAL· 90 DAY FREE REPLACEMENT WARRANTY

• BEST SERVICE IN U.S.A.• ONE DAY EXPRESS MAIL· OVER 500 PROGRAMS. FREE CATALOGS

Add 510.00 for shipping, hondling and insuronce. Illinois residents
pleose odd 6% tax. Add 520.00 for CANADA. PUERTO RICO. HAWAII.
ALASKA. APO-FPO orders. Conodian orders must be in U.S. dollors.
WE DO NOT EXPORT TO OTHER COUNTRIES EXCEPT CANADA.
Enclose Coshiers Check. Money Order or Personal Check. Allow 14
doys for delivery, 2 to 7 days for phone orders. J day express mail'
VISA - MASTER CARD - C.O.D. No C.O.D. ta Canado. APO·FPO

PROTECTO
We Love Our Customers
22292 N. Pepper Rd .. Barrington, Illinois 60010

312/382-5244 to order



WAR IN RUSSIA
STRATEGIC SIMULATIONS, INC.
883 Steirlin Road, Bldg. A-200
Mountain View, CA 94043
40K Disk $79.95

by Bob Curtin

A while back I proclaimed, with my
usual arrogance, that war games which
feature high-res gameboard graphics of­
ten suffer from terminal simplicity. (My
mother swears I stated, with the same
impertinence, that kids don't develop a
personali ty until they're at least three
years old.) Times change. We grow.

War in Russia not only sports a high
resolution, full color and a scrolling
map, but is also one of those games I
could only dream about ten years back,
when computer w31' games took the form
of the tank game in the then-new Atari
2600.

WIR is based on Operation Barbaros­
sa, the German invasion of the Soviet
Union in June of 1941, and includes sce­
narios which cover the battles of Stalin­
grad and Kmsk. The three scenmios
have a long and short version, which, in
essence, gives you six games in the box.
More than that, WIR'can be played sol­
itaire, or you may oppose another hu­
man. There are also four difficulty levels
in the single mode, which add still more
flexibility to the game.

Editor permitting, I'd like to give you
some background information, simply to
help you grasp the scope of War in Rus­
sia. Back in 1972, I bought a game enti­
tled War in the East, published by a
since-belly-up company called Simula­
tions Publications, Inc. As you've no
doubt guessed, the game was a simula­
tion of Operation Barbarossa.

What's interesting is that War in the
East was also a divisional level game,
but it was played on a 4x5 foot game
board and involved thousands of play­
ing pieces. A typical game lasted 60 to
80 hours. Assimilating the rules was no
picnic, either. The second edition of the
game offered a 36-page rule book, as
well as another, slightly smaller "system
rule book."
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War in the East could be combined
with its sister game, War in the West, to
create a behemoth of a game that cov­
ered the entire Emopean and American
theaters. To say the g31ne was a bit un­
gainly would add a new dimension to
the art of the understatement. However,
War in the East was a g31ne which simu­
lated the problems faced by command­
ers (on several levels and on both sides)
to a remmkably accurate degree.

War in Russia is essentially a com­
puter version of War in the East (though
I very much doubt that G31'y Grigsby, the
game's designer, is aware of that) and,
although the map is scaled down and
the units set to a manageable size, WIR
has all of the same features plus a few
of its own to sweeten the pot.

It's a big game; make no mistake about
that. The box copy touts, "You're hold­
ing the result of two ye31's' efforts to cre­
ate the definitive simulation of the war
in Russia, 1941-1944." The campaign
game takes a whopping 100 hours to
complete!

Playing the game well requires a firm
grasp of the job to be done, a semblance
of an overall sb'ategy, tactical excellence
and attention to detail. (Certainly, these
things can be learned by doing.)

Although I don't want to get too heav­
ily into the mechanics of the game, the
following will outline the general struc­
ture. WIR proceeds through seven sep­
m:ate phases, each with one or more
subphrases. As complex as it sow1ds,
the computer does most of the work and
leaves the player(s) to attend to tactics
and strategy instead of bookkeeping.

Not to say there isn't a lot to be done;
there is. But the compu tel' does all of the
math in the game, all of the looking up
of combat odds and modifiers, all of the
rules checking (it's impossible to make
an illegal move), and forces the game

You're holding
the result of
two years' efforts
to create the
definitive
simulation of the
war in Russia,
1941-1944.

into 311 orderly, step-by-step affair which
is-if you're into cerebral g31ning-easy
and fun to play.

WIR uses the usual "zone-of-control"
concept, that is, a w1it exerts a zone of
control into the six adjacent hexes. This
ZOC has a variety of effects on move­
ment, combat and supply, and makes
possible those huge enveloping actions
so common at the begim1ing of this
campaign.

Logistics playa crucial part in WIR.
Supply depots have to move to within
two hexes of the w1its they're to supply,
and neither the two-hex supply route nor
the depot itself may enter 311 enemy zone
of con troJ.

Units which can't be supplied suffer
a variety of detrimental effects, includ­
ing loss of combat effectiveness, loss of
or impeded movement. and a lack of 31'­
tillery. Air strikes also must be supplied
to be allocated.

ANALOG COMPUTING



All movement is handled through the
keyboard, and there are several different
categories of movement.

Tactical movement is plotted ahead of
time and executed during the combat
phase. Under certain conditions (the cri­
teria change during the game), the play­
er sequence may change. At the begin­
ning of the game, odds are overwhelm­
ing that the Axis player will be the "first
player" during the combat phase, but as
the war progresses, the odds become
better that the Soviets will take the ini­
tiative.

Strategic movement is designed to get
units around behind the lines and/or
move new ill"lits up to the front quickly.
Although it's faster than tactical move­
ment, strategic movement is also severe­
ly restricted. Rail movement is another
limited option open to each player.

Some of the other features in WIR are:
variable weather conditions, unit experi­
ence (unit effectiveness increases with
combat experience and decreases with
replacements), partisans, lend lease,
building rail nets, artillery, and fatigue.

Units which have not moved in any
maimer during the previous turn will
automatically attempt to increase their
entrenchment level. High entrenchment
levels increase defense against artillery
bombardment and air strikes.

Finally-but certainly not least of all
- is the production phase of the game.
All new wLits entering the game must
be produced in "factories." There are
four types of factories: heavy industry,
vel"licle, artillery and aircraft. A player
starts the game with a number of each,
and additional factories may be built as
the game progresses.

Tlus part can make or break you. Pro­
duction strategy must take into account
casualties, overall strategy, and the ebb
and flow of the game. It becomes patent-

ANALOG COMPUTING

ly obvious (very quickly) that you can't
build everything you want, that real
choices have to be made, and that this
aspect of WIR is the most difficult to
master.

War in Russia.

No hints on production strategy are
included with the game. Trial and error
(and error and error) will be your tutor,
but with experience comes the savvy
you'll need to get through this part of
the game with a modicum of efficiency.

Unfortunately, there are a couple of
drawbacks to WIR. First is the length of
time it takes to playa com­
plete game, even one of the
shortest scenarios. You have
to expect to spend at least
twenty hours at your com­
puter to finish a game-and
much more, if you're play­
ing with another human.

The second problem's one
that applies to all computer
games of this genre. When­
ever you're playing against
another person, there are al­
ways hours spent twiddling
your thun1.bs while your op­
ponent makes lus or her de­
cisions on moves. Although
tlus doesn't exactly make for

super exciting game sessions, there is a
possible way around it.

WIR is set up so that the game can
be saved after any player's phase. There
is no reason why a player couldn't make
his move, save the game and transfer the
file through a modem to a player else­
where. Your opponent could tl1.en restart
the game with this file, make his move,
save the game and ship it back to you
over the phone. I haven't tried tlus yet,
but it's something I'm looking into.

All in all, WIR is an excel1ent offer­
ing, even with its drawbacks. SSI is the
premier house for computer war games,
and War in Russia is one of the best in
the house. 0

Bob Curtin is a machinist who got into
computing in 1982, when he bought an
Atari 800. He uses his computer for writ­
ing, programming, telecommunications,
and the more cerebral games. His ambi­
tion is to write the definitive computer
basebal1 game.

CIRCLE "134 ON READER SERVICE CARD
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24K Cassette or Disk

by Phillip Burgess

Supereversion is an Atari computer adaptation of
the classic flip-the-chips game best known as Othello
or Reversi. The game is played on an eight-by-eight
grid, using chips which have a different color on each
side. We start with two of each color in the middle
of the board.

With white moving first, players alternate turns,
capturing their opponent's chips by outflanking them
on two sides. Here's how it works.

Suppose a row of chips looked like this:

By placing a white chip at the right end of the row,

the black chips would be reversed to white.

OO~~'~c~e~
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This exam­
ple shows the
chips being re­
versed in one di­
rection only. Chips
can actually be cap­
tured in up to eight
directions, as long as
there's a chip of your col­
or at the opposite end of
the row you intend to cap­
ture. After the chips are re­
versed to your color, they are
yours and can be used in sub­
sequent moves to gain chips.

Players must make moves that
score. If you make an illegal move,
such as a non-scoring move or plac­
ing one chip on top of another, the
computer will emit a hideous sound
to let you know that you must make a
different move. If there are no possible
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•

legal moves for you, press­
ing P will pass the move to

your opponent, and you'll lose
a chip from your supply of thirty.

Supereversion continues till both
players exhaust their chip supply, one

player captures every chip on the board,
or both players pass the move. The player

with the most chips in his or her color at the
end of the game is the wimler.

Although a high-scoring move is the most appeal­
ing, it's usually best to make a lower-scoring move
which puts your chips in a position less likely to be
captured by your opponent.

Chips placed along the outside edge of the board
are valuable, since they can be captured from only
two directions, but can serve as an outside edge for
up to five directions. A corner chip is even more valu­
able. It cannot be captured from any direction and
will remain yours until the end of the game.

The second to edge squares, on the other hand,
should be avoided. A chip placed in one of these

ANALOG COMPUTING

squares could be your opponent's bridge to an out­
side edge position.

The computer is programmed to use these tactics
in the decision of its move. However, it only thinks
about the current move and doesn't plan moves in
advance.

Although the computer is an excellent opponent
for beginners, advanced players will find it more
challenging to play against another human. If you
should, however, find yourself losing to the comput81~

just keep in mind that the SYSTEM RESET key is
always within arm's reach! 0

Currently a junior in high school, Phillip Burgess
received his Atari 400 three years ago. He's primQ/'­
ily interested in graphics, with games and music fol­
lowing close behind. He hopes to find employment
someday in the exciting field of computer graphics.

(Listing starts on ne>..'t page)
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.. Supereversion continued

Listing 1.
BASIC listing.

18REH_'• I
28 REM;' .;.
30 READ K1.K2.K3.K4.K5.K6.K7.K8,K10:DA
TA 1,2.3.4.5.6.7.8,10
40 GRAPHICS KO:POKE 752.Kl:POKE 70~.15
:POKE 710,KO
50 POSITION K7,K3:? "INITIALIZING SUPE
REUERSION"
60 POSITION K3,K7:? "RELAH. THIS TAKES

ABOUT 40 SECONDS"
70 FOR I=K8 TO 750:NEHT I:FOR 1=15 TO
KO STEP -0.25:POKE 70~.I:NEHT I:? CHR$
(25)
80 POKE 55',KO:POKE 752,Kl:GOTO 860
'0 POKE 711 K2:M=2~
100 REM l:t.)t~."I'I@
110 FOR I=Kl TO K2:POKE 77,KO:POKE 704
• K2+KI0*CI=KU
120 POSITION 17.21:? " ":IF PAS'5=
K2 THEN 1860
130 H1=K7*CI=K2):Yl=K7*CI=Kl)
140 H=68+112*CI=K2):Y=68:0=USRCMOUE.KO
.PMB,CURSOR,X.Y,K4)
150 FOR U=KI0 TO KO STEP -Kl:S0UND KO.
60.~10.U:SOUND Kl.2~+~2*(I=K2).K10,U:P
OKE 711,PEEK(711)+(I=Kl)-(I=K2):NEXT U
160 F=KO:ON P(I)+Kl GO TO 210.450.450
170 NEXT I
180 H=M-Kl:IF H{KO THEN 1860
1'0 GO TO 110
200 REH ""11l~'I;;:';lillTl.r..r.:::«",,;..........,.nlT:I:'"'I:1
210 HAX=KO:TEMPX=KO:TEHPY=KO:FOR Hl=KO

TO K7:FOR Yl=KO TO K7
220 IF GRID(Xl.Yl) THEN 270
230 VA=KO:FOR Dl=-Kl TO Kl:FOR D2=-Kl
TO Kl
240 TRAP 260
250 IF GRID(Xl+Dl.Yl+D2)=K3-I THEN 280
260 TRAP 270:NEHT D2:NEHT 01
270 NEXT Yl:NEHT Hl:Hl=TEHPH:Yl=TEMPY:
F=KO:GOTO 370
280 FOR A=K2 TO K7:TRAP 300:TEMP=GRID(
Xl+Dl*A,Yl+D2*A):IF NOT TEMP THEN 260
2~0 IF TEHP=I THEN 310
300 NEXT A:GOTO 260
310 UA=VA+A
320 IF Xl=KO OR Xl=K7 THEN UA=UA*K4
330 IF Yl=KO OR Yl=K7 THEN UA=UA*K4
340 IF Xl=Kl OR Xl=K6 OR Yl=Kl OR Yl=K
6 THEN UA=UA/K6
350 IF UA}MAX OR (UA=MAX AND RND(KO)}O
.5) THEN HAX=UA:TEMPX=Xl:TEMPY=Yl
360 GOTO 260
370 IF NOT MAX THEN 530
380 DESTX=124+K8*TEHPX-K8*TEHPY:OESTY=
40+K4*(TEHPX+TEMPY)
3~0 ROT=ROT+K4:IF ROT}16 THEN ROT=K4
400 X=X+((OESTX}X)-(DESTX{X»*K2:Y=Y+(
OESTY}Y)-(DESTY{Y)
410 a=USR(HOUE,KO.PHB.CUR50R+ROT,X.Y.K
4)
420 IF X=DESTX AND Y=DESTY THEN 560
430 GOTO 3~0
440 REH ·/:Irrwll":.p;t.'...:W1g;r.•....,.nlT:':'"'I:1
450 Dl=KO:02=KO:GOTO 450+STICK(P(I)-Kl
)
455 IF Xl{K7 THEN Xl=Xl+Kl:Dl=Kl:D2=O.
5:GOTO 470
456 IF Yl}KO THEN Y1=YI-Kl:Dl=Kl:D2=-0
.5:GOTO 470
457 IF Hl{K7 AND Yl}KO THEN Xl=Xl+Kl:Y
1=Y1-K1:Dl=K2:GOTO 470
45~ IF Y1{K7 THEN Yl=Yl+Kl:Dl=-Kl:D2=0
.5:GOTO 470
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460 IF Xl}O THEN Xl=XI-Kl:D1=-Kl:D2=-0
.5:GOTO 470
461 IF Xl}KO AND Yl{K7 THEN Xl=XI-Kl:Y
1=Yl+Kl:D1=-K2:GOTO 470
463 IF Xl{K7 AND Yl{K7 THEN Xl=Xl+Kl:Y
1=Y1+K1:D2=Kl:GOTO 470
464 IF Xl}KO AND Yl}KO THEN Xl=Xl-Kl:Y
1=YI-Kl:D2=-Kl:GOTO 470
465 ROT=ROT+K4:IF ROT}16 THEN ROT=K4
466 a=USR(HOUE,K8.PMB,CURSOR+ROT.X,Y,K
4):GOTO 4'0
470 FOR J=Kl TO K8:X=X+Dl:Y=Y+D2:ROT=R
OT+K4:IF ROT}16 THEN ROT=K4
480 O=U'5R(MOUE,KO.PHB,CURSOR+ROT.X,Y.K
4):NEXT J
4'0 IF NOT STRIG(PCI)-K1) THEN 560
500 IF PEEK(764)=KI0 THEN POKE 764.255
:GOTO 520
510 GOTO 450
520 a=USRCHOVE.KO.PHB,CURSOR.X,Y,K4)
530 POSITION 17,21:? "I PA'5'5":PASS=PAS
S+Kl:FOR U=K8 TO KO STEP -Kl:FOR Ul=U
TO KO STEP -Kl
540 SOUND KO.60,KI0.Vl:S0UND Kl,2~+~2*
(I=K2).KI0.Ul:NEXT Ul:NEXT U:GOTO 800
550 REM lii" ••W;U:a:.1
560 a=USRCMOUE,KO.PHB,CURSOR,X.Y.K4):I

~7gR~R~XAl~!~lT~~NKf~'ORD2=-Kl TO Kl
580 TRAP 600
5~0 IF GRID(Xl+Dl,Yl+D2)=K3-I THEN 620
600 TRAP 610:NEXT D2:NEXT Dl:IF NOT F

THEN 840
610 GOTO 800
620 FOR A=K2 TO K7:TRAP 600:TEHP=GRID(
Xl+Dl*A.Yl+D2*A):IF NOT TEMP THEN 600
630 IF TEHP=I THEN 650
640 NEXT A:GOTO 600
650 IF NOT F THEN SC(K3-I)=SC(K3-I)+K
l:GOSUB 720
660 IF PASS}KO THEN PAS'5=PASS-Kl
670 F=Kl:FOR B=Kl TO A-Kl
680 Xl=Xl+Dl:Yl=Yl+D2:GOSUB 720
6'0 NEXT B:Xl=Xl-Dl*(B-Kl):Yl=Yl-D2*(B
-KU
700 GOTO 600
710 REH ""'Iilrii•.:i').::i."='IJ....;.r.t"":I;;r.:II.,
720 Al=l~+Xl+Xl YI-Yl:Bl=K4+Xl+Yl:LOCA
TE Al,Bl,Z
730 IF (Z=116 OR Z=23) AND I=Kl THEN P
OSITION A1.Bl:? CHR$(1');CHR$(20)
740 IF (Z=117 OR Z=25) AND I=Kl THEN P
O'5ITION Al.Bl:? CHR$(21);CHR$(22)
750 IF (Z=116 OR Z=I') AND I=K2 THEN P
OSITION A1.B1:? CHR$(23);CHR$(24)
760 IF (Z=117 OR Z=21) AND I=K2 THEN P
OSITION Al.Bl:? CHR$(25);CHR$(26)
770 FOR U=K4 TO KO '5TEP -Kl:S0UND KO,6
0.K10,U:SOUND Kl,2~+~2*(I=K2).K10.U:NE
XT U
780 '5C(I)=SC(I)+Kl:SC(K3-I)='5C(K3-I)-K
l:GRIDCXl Yl)=I:RETURN
7'0 REH 1:X!..:••,1111:14W.:.",iM.1I'••1
800 POSITION K8,18:? SCCKl);" II:POSITI
ON 36.18:? SC(K2);" II

810 POSITION KI0+26* CI=K2) .20:? H; II II
820 IF '5CCKl)=KO OR SCCK2)=KO THEN 186
o
830 GOTO 170
840 FOR V=15 TO KO STEP -0.2:S0UND KO,
72,K6,U:NEXT U:GOTO 450
850 REH u:•••(·"'.(·111(,1:1
860 DL=PEEK(560)+PEEK(561)*256
870 POKE DL+K3.6~:POKE DL+K6,K5:FOR 1=
K7 TO 28:POKE OL+I,K4:NEXT I
880 DIH GRID(K7.K7).P(K2),SC(K2).PL$(4
0)
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8~0 Pl$=" COMPUTER STICK ONE STICK TWO
COMPUTER II

~OO DIM C$(3072):C=ADRCC$):CH=CINTCC/I
024)+Kl)*K4:D=CH*256-C:POKE 756 CH
~10 PMBASE=CH+K4:POKE 5427~,PMBASE:PMB
=PMBASE*256:POKE 53277,K3:POKE 623,Kl
~20 MOVE=PMB:SPIN=MOVE+I00:CURSOR=SPIN
+84:BRITE=CURSOR+20
~30 fOR I=KO TO 215:READ A:POKE MOVE+I

A:NEXT I
;40 DATA 216,104,104,104,133,213,104,2
4,105,2,133,206,104,133,205,104,133,20
4,104,133,203,104,104,133,208
~50 DATA 104,104,133,20~,104,104,24,10

1,20~,133,207,166,213,240,16,165,205,2

4,105,128,133,205,165,206,105
~60 DATA 0,133,206,202,208,240,160,0,1
62,0,1~6,20~,144,1~,1~6,207,176,15,132
,212,138,168,177,103,164
~70 DATA 212,145,205,232,16~,0,240,4,1

6~,0,145,205,200,1~2,128,208,224,166,2
13,165,208,157,0,208,~6

~80 DATA 28,62,127,127,127,62,28,8,28,
62,62,62,28,8,8,8,28,28,28,8,8
~~O DATA 8,8,8,8,8,8,8,8,8,28,28,28,8,
8,8,28,62,62,62,28,8
1000 DATA 28,62,117,127,127,62,28,0,28
,62,127,62,28,0,0,0,28,127,28,0,0
1010 DATA 0,0,0,127,0,0,0,0,0,28,127,2
8,0,6,0,28,62,127,62,28,0
1020 DATA 255,12~,12~,255,238,1,12~,22

1,11~,128,12~,187,187,12~,128,11~,221,

12~,1,238

1030 DATA 0,2,4,6,8,12,14,12,8,6,4,2
1040 fOR I=KO TO ~83:READ A:POKE C+D+I
,A:NEXT I
1050 DATA 0,0,0,0,0,0,0,0,12,12,12,12,
0,8,4,0,0,0,0,0,0,0,0,0
1060 DATA 0,3,15,63,255,254,250,234,0,
3,15,63,255,253,245,113,255,253,245,21
3,85,14~,165,16~

1070 DATA 255,254,250,234,170,106,~0,8

6,255,127,~5L87185,86L~0,106,255,1~1,1
75,171,170,lo~, 65,14~

1080 DATA 0,1~2,240,252,255,1~1,175,17

1,0,1~2,240,252,255,127,~5,87,170,234,
250,254,255,127,~5,87

10~0 DATA 85,213,245,253,255,127,~5,87
,170,16~,165,14~,85,213,245,253,85,86,

~0,106,170,234,250,254

1100 DATA 0,21,42,63,42,21,0,0,12,51,5
1,51,63,42,4,0,12,60,12,12,63,42,21,0
1110 DATA 60,3,12,48,63,42,21,0,63,3,1
2,3,63,42,20,0,51,51,63,15,15,10,5,0
1120 DATA 63,48,60,3,63,42,20,0,15,48,
60,51,63,42,4,0,63,3,3,12,12,40,20,0
1130 DATA 12,51,12L 51,63,42,4,0,12,51,
15,3,63,42,20,0,17u,106,~0,86,85,86,~0

,106
1140 DATA 85,14~,165,16~,170,16~,165,1

4~,170,16~,165,14~,85,14~,165,16~,85,8

6,~0,106,170,106,~0,86

1150 DATA 255,127,~5,87,85,21,5,1,255,

254,250,234,170,168,160,128,0,0,0,0,0,
0,0,0
1160 DATA 12,51,51,63,51,34,17,0,60,51
,60,51,63,42,20,0,15,48,48,48,63,42,5,
o
1170 DATA 60,51,51,51,63,42,20,0,63,48
,60,48,63,42,21,0,63,48,60,48,48,32,16
,0
1180 DATA 15,48,51,51,63,42,5,0,51,51,
63,51,51,34,17,0,63,12,12,12,63,42,21,
o
11~0 DATA 3,3,3,3,63,42,20,0,51,51,60,
51,51,34,17,0,48,48,48,48,63,42,21,0

ANALOG COMPUTING

1200 DATA 51,63,63,51,51,34,17,0,60,51
,51,51,51,34,17,0,12,51,51,51,63,42,4,
o
1210 DATA 60,51,51,60,48,32,16,0,12,51
,51,51,63,40,5,0,60,51,51,60,51,34,17,
o
1220 DATA 15,48,12,3,63,42,20,0,63,12,
12,12,12,8,4,0,51,51,51,51,63,42,4,0
1230 DATA 51,51,51,51,63,8,4,0,51,51,5
1,63,63,34,17,0,51,51,12,51,51,34,17,0
1240 DATA 51,51,12,12,12,8,4,0,63,3,12
,48,63,42,21,0,170,106,~0,86,85,87,~5,

127
1250 DATA 85,14~,165,16~,170,171,175,1

~1,170,171,175,1~1,255,254,250,234,85,

87,~5,127,255,254,250,234

1260 DATA 255,127,~5,87,85,87,~5,127,0
,3,15,63,255,127,~5,87,0,0,1,6,26,106,

106,106
1270 DATA 0,0,85,170,170,170,170,170,0
,0,85,170,171,175,131,160,0,0,85,170,2
55,1~2,255,15

1280 DATA 0,0,85,170,23~,143,143,207,0

,0,85,170,23~,207,207,207,0,0,85,170,2
55,207,255,255
12~0 DATA 0,0,85,170,175,207,207,143,0
,0,85,170,255,1~2,254,202,0,0,85,170,2

3~,143,143,143

1300 DATA 0,0,85,170,171,23~,1~5,160,0

,0,85,170,23~,131,163,227,0,0,85,170,2

54 250 248 248
1310 DATA O,0,85,170,1~1,252,252,252,0
,0,85,170,250,252,252,252,0,0,85,170,2
55,252,252,252
1320 DATA 0,0,85,170,250,254,254,254,0
LO,64L144,164LI6~,16~,16~,~5,124,255,2
:>5,25:>,63,7'3,~0

1330 DATA 245,61,223,255,255,252,241,5
,175,188,255,255,255,63,143,160,250,62
,207,255,255,252,242,10
1340 DATA 80,67,0,0,0,1~2,112,~5,5,1~3

,48,0,0,3,13,245,160,131,0,0,0,1~2,176
,175
1350 DATA 10,1'4,48,0,0,3,14,250,0,0,0
,0,0,0,0,0,0,0,0,0,0,0,0,0
1360 DATA 0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0
1370 DATA 255,253,245,213,85,213,245,2
53,106,106,106,26,6,1,0,0,170,170,170,
170,170,85,0,0
1380 DATA 143,143,143,128,170,85,0,0,2
55,255,255,2,170,85,0,0,207,207,131,16
0,170,85,0,0
13'30 DATA 207,207,143,128,170,85,0,0,1
~4,234,234,170,170,85,0,0,143,143,143,

128,170,85,0,0
1400 DATA 255,255,255,0,170,85,0,0,207
,207,207,128,170,85,0,0,1~5,224,232,17

0,170,85,0,0
1410 DATA 255,254,58,42,170,85,0,0,23'3
,207,143,128,170,85,0,0,252,252,252,10
,170,85,0,0
1420 DATA 255,255,63,0,170,85,0,0,252,
252,248,40,170,85,0,0,252,252,252,8,17
0,85,0,0
1430 DATA 254,254,254,10,170,85,0,0 16
~,16,,16~,164,144,64,0,0,85,85,85,85,8
5,85,85,85
1440 DATA 170,170,170,170,170,170,170,
170,0,0,0,0,0,3,15,63,0,0,0,0,0,1~2,24

0,252
1450 DATA 85,21,5,1,0,0,0,0,170,168,16
0,128,0,0,0,0,0,1~2,240,252,255,254,25

0,234
1460 REM 1:I:liCI(·1;1.1!i1i"I~
1470 POKE 708,K5:POKE 70~,KI0:POKE 710
,15:POKE 711,K8:POKE 712,KO
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1480 RESTORE 14'0:POSITION K4,KO:FOR X
=K4 TO ~5:READ A:? CHR$CA)j:NEXT X:?
14'0 DATA 1,2,2,~,4,5,6,6,7,8,',10,7,8

,',18,6,6,',10,7,11,4,12,1~,14,15,16,1

7,2,2,18
1500 POSITION K4,Kl:? "abbcdedfghijjji
klhijjjdMnopqrbbs"
1510 C=Kl:FOR X=KO TO K7:FOR Y=KO TO K
7
1520 POSITION l'+X+X-Y-Y,4+X+Y:? CHR$C
116+C);CHR$CI16+C);CHR$C58+C)iCHR$C60+
C)
15~0 C= NOT C:NEXT Y:C= NOT C:NEXT X
1540 C=Kl:FOR X=KO TO K6
1550 POSITION 16-X-X,K4+X:? CHR$(246)j
CHR$(16~+C)jCHR$C165+C)
1560 POSITION 21+X+X,K4+X:? CHR$C167+C
)jCHR$C16'+C);CHR$C247)
1570 POSITION 15-X-X,18-X:? CHR$(120);
CHR$Cl'0)iCHR$C171+C);CHR$C17~+C)
1~80 POSITION 21+X+X,18-X:? CHR$C21'+C
)jCHR$C221+C);CHR$Cl'1)jCHR$C121)
15'0 C= NOT C:NEXT X
1600 FOR I=KO TO K8:READ A,B,C:FOR J=K
o TO C:READ D:COLOR D:PLOT A+J,B:NEXT
J:NEXT I
1610 DATA 18,~,~,246,16~,16',247,~,11,

1,128,224,15,11,1,22~,250,17,1,,5,120,

1'0,171,221,1'1,121
1620 DATA 1',20,1,120,121,1',10,1,25,2
6,1',12,1,25,26,17,11,1,1',20,21,11,1,
1',28
1610 POSITION ',K2:? "PRESS /START/ TO

PLAY"
1640 POSITION K2,K~:? "PLAYER ONE":POS
ITION K~,K5:? "STICK ONE":POSITION K~,
K6:? "/OPTION/"
1658 POSITION 28,K1:? "PLAYER TWO":POS
ITION 2',K5:? "COMPUTER":POSITION 2',K
6:? "/SELECT/"
1660 POSITION K2,16:? "WHITE":POSITION

K2,18:? "SCORE 2":POSITION K2,20:? "R
ESERVE 10"
1670 POSITION ~~,16:? "BLACK":POSITION
~O,18:? "SCORE 2":POSITION 28,20:? "R

ESERVE ~O"
1680 POKE 51276,1'2
16'0 FOR X=KO TO K7:FOR Y=KO TO K7:GRI
D(X Y)=KO:NEXT Y:NEXT X
1706 GRIDCK4,K~)=Kl:GRIDCK~,K4)=K1:GRI
DCK~,K1)=K2:GRIDCK4,K4)=K2

1710 PCKl)=Kl:PCK2)=KO:SCCK1)=K2:SCCK2
)=K2:PASS=KO
1720 POKE 55' 46 ~1I"::F:'1<"Z':lP:n1

f~~g ~~~ ~'~'l~11.P~706,PEEKCBRIT
E+I):POKE 707,15-PEEKCBRITE+I)
1750 O=USRCHOVE,K2,PM8,SPIN+I*K7,66,20
,K7):O=USRCHOUE,K1,PM8,SPIN+77-I*K7,18
1,20,K7)
1760 IF PEEKC5127')=K~ THEN PCK1)=PCKl
)+Kl:POSITION K1,K5:? PL$CPCKl)*K10+Kl
, P (Kll*KI0+KI0)
1770 IF PEEKC5127')=K5 THEN PCK2)=PCK2
)+Kl:POSITION 2',K5:? PL$CPCK2)*KI0+Kl
,PCK2)*KI0+KI0)
1780 IF PCK1)}K2 THEN PCK1)=KO
17'0 IF PCK2)}K2 THEN PCK2)=KO
1800 IF PEEKC5127')=K6 THEN 1820
1810 NEXT I:GOTO 1740
1820 POKE 706,14:POKE 707,KO:O=USRCMOU
E,K2,PHB,SPIN,66,20,K7):O=USRCMOUE,K~,

PH8,SPIN,181,20,K7)
1810 POSITION ',K2:? ..

":POSITION K1,K6:? " ":POS
ITION 2',K6:? " "

fg~g g~~O[if?'!I_llIJ!.1:1
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18600=USRCMOUE,KO,PM8
1

KO L KO L K0
1

KO):FO
R I=Kl TO K8:Z=PEEKC71 ):~OK~ 7 I,Z+CZ
(K8)-CZ)K8):NEXT I
1870 IF SCCK1)=SC(K2) THEN POSITION 14
,21:? "IT IS A TIE.":GOTO 1'10
1880 POSITION 12,21:? "PLAYER "j
18'0 IF SCCKll}SCCK2) THEN? "ONE WINS
!"
1 '00 IF SC CK2)} 'SC CKll THEN ? "TWO WINS
I"

i'10 FOR I=KO TO 500:NEXT I
1'20 FOR 1=704 TO 711:FOR J=PEEKCI) TO

KO STEP -K1:POKE I,J:NEXT J:NEXT I
1'10? CHR$(125):POKE 55',KO:GOTO 1470

•
CHECKSUM DATA.

(see page 24)

10 DATA 271,45,,158,248,'84,656,47,~16

664 651,56',744,50',4",151,7128
160 DATA 270,74',758,711,106,144,548,5
42,724,702,"2,40,756,'4,814,7'52
110 DATA 565,677,686,17,146,725,1'4,7~

',144,1'8,780,816,72',857,107,7780
455 DATA 148,152,814,420,1~8,'4"817,,

47,142,'08,547,515,~18,66~,715,8~'1
520 DATA 87,670,411,11,'4,726,732,712,
'6',710,758,'7,818,422,42',7666
670 DATA 462,420,158,705,778,176,268,2
64,276,284,41,241,741,145,564,5527
820 DATA 676,727,846,'21,706,1'0,'66,7
06,158,612,153,57,648,741,444,8'71
'70 DATA 1'7,113,504,218,44',"',867,8
4',283,163,102,11',105,610,461,6101
1120 DATA 454,61,150,~47,807,6',74',46

8,7'0,844,185,50,182,34',570,6477
1270 DATA 5,215,20',241,211,552,178,14
1,602,714,185,211,240,245,"0,4'1'
1420 DATA 6~1,'05,238,2'2,'53,62',652,
5'7,520,46,221,828,160,4'2,503,766'
1570 DATA 221,~03,666,65,,601,225,7'7,

888,655,730,581,4'0,117,218,138,728'
1720 DATA 184,'00,506,724,75,21,6'3,6'
8,650,802,675,4'5,661,7'6,'46,8828
1870 DATA 323,'56,145,185,3",6~4,412,

3054

•
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Lyco Computer Marketing & Consultants

SAVE ON THESE
IN STOCK PRINTERS

DIGITAL
DEVICES

CARDCO
LQl 369
LQ3 279

Corona
LP300 Laser Printer .... 2699
20036' Toner Cartridge .. 89

CITIZEN
MSP-l0 329
MSP-15 499
MSP-20.... 479
MSP-25 649

PANASONIC
1090 189
1091 259
1092 395
1093.... . 589
3151.. .. .. 459

Smith Corona
FaSlext 80 . 18900
0100. .. ... 21900
0200 . .. .. 399 00
0300 51900
L 1000 339.00

STARMICRONICS
SG·l0 219
SG·15.. . 379
SD-lO 339
SD-15...... 445
SR-1O.... 489
SR-15 585
Powertype 309
Gemini 1OX CALL
Gemini 15X CALL
SB-lO CALL

NEC
NEC 8025... . 5699
NEC 8027 5359

OKIDATA
Okimate 10.. . .... 179
82A 295
84 645
92.. . 349
93 565
92 Imagewriter 425
92 IBM Version 349

MANNESMANN TALLY

~ctl~k··············.•• ···.·.~~~
MTL-180L. ......... 739

OLIVETTI
DY 250 Parallel 739
DY 250 Serial. 729
DY 450 Parallel 1099
DY 450 Serial.. . 1079

JUKI
Juki 6100 379
RS 232 Serial Board 55
Tractor 119
Sheet Feeder. 209
Juki 6300 769

EPSON
RX-80 225
RX-80 FT' 279
FX100'.. .. 579
JX 80 529
LQ 1500 P.. ..1089
LQ 1500 S 1149
HI·80 Color Ploller 399

LEGEND
880.. ... 219
1080 239
1200 249* PRINTER *

INTERFACING

Available

9975
11975

.. 16995

16K pnnler buller.
32K prlnler butler
64K printer butler.

COMREX
CR·II·EC Comriter liE Parallel. 359
CR·II·ES Comriler II E Parallel 379
CR·IV·C Comriler IV Parallel 689
CR·IV·S Comriter IV Serial 689

BLUE CHIPS
MI2010.. . .. 5275
M12010C·64 .... 5275

AXION
GP 550 AT (Alaril 249
GP 550 CDIC-64) 249
GP 550 PC BM). 239
GP 550 AP Apple) 279
GP 700 AT Alari).. . .459
GP 700 AP Apple) .459
Elite 5CD (C-64) 329

C.ITOH
Prowriter 8510 AP.. ..... 279
8510 BC2 389
8510 BP1 319
8510 SP 379
8510 SR...... . 429
8510 SCP.... .. 459
8510 SCR.. .479
7500 AP 205
7500 AP. 245
1550 P 449
1550 BCD 489
A-l0-20-P 459
FlO 40 PU or RDU 888
FlO SSPU or RDU ...... 1069

MONITORS MODEMS DRIVES

ELEPHANT
(Box 101

5'1," SSSD 13.99
5'1, SSDD 15.99
5'1,' DSDD.... .. 19.99

INDUS Atari
$219.00

MAXELL
5'/," MD· , 16.99
5If, .. MD·2.. . ..23.75

lBo' 101

HAYES
Smartmodem 300. . 189
Smarlmoden 1200 .459
Smarlmoden 1200B. ...389
Mlcromodem liE 249
Mrcromodem 100 289
~~~r~o~~~~1 'j~

MICROBITS
MPP tODD E IAlanl ~~ 00

SKC
5"," SKC.~~oSD~~ 1099
5'/," SKC·SSDD t399
5'1, SKC·DSDD 15 99

DISKETTES

SAKATA
SC-l00 Color. 219
STSl Stand........ .29
SG 1000 Green.. .. ...... 99
SA 1000 Amber.. ..109

TAXAN
210 Color RBG 249
115 Green............ .. 119
116 Amber ......... 125
400 Color RGB 275
410 Color RGB .339
420 Color IBM.. .. 429
121 Green IBM 139
122 Amber IBM 145

X-TRON
Comcolor I Composite Green. 199

ZENITH
ZVM 122A Amber 84
ZVM 123G Green 75
ZVM 124 Amber IBM 129
ZVM 131 Color 275
ZVM 133 RGB 389
ZVM 135 Composite .. .449
ZVM 136 HI Res Color .... 589

AMDEK
300 Green 125
300 Amber .. 139
310 Amber IBM 155
Color 300 Audio .245
Color 500 Composite. .369
Color 600.. ...429
Color 700 495
Color 710..... .. 569

GORILLA
12" Green..... .. 78
2" Amber 84

NEC
JB-1260 Green 95
JB-1201 Green 135
JC 1215 Color 235
JC 1216 RGB 375
JC1460 Color..... .. 265
JB-1205 Amber 139

PANASONIC
DT 1300 RG 1 composite ..... 329

PRINCETON GRAPHICS
MAX-12 Amber 189
HX-12 RGB.. . 475
SR-12 RGB.. .. 599

ATARI
800 XL Computer CALL
1050 Drive 169
1010 Recorder 44
1020 55
1025 185
1027 239
850 109

SYNAPSE
(ATARI)

iynfllll 3<4.95
yncalc 34.95
yncomm 27.95
yntrend 27.95

Synchron 27.95
Synstock 27.95

INNOVATIVE CONCEPTS
Flip-n-File 10 350
Flip-n-Flla 15 8.25
Flip-n-File 25 Lock.. 17.95
F1ip-n-Flle 50.. .. 17.25
Flip·n-Flle 50 Lock 22.95
Flip-n-File Rom 17.25

MICROPOSE
Solo Flight.. 22.75
NATO 22.75
Spitfire !'cll 19.95
F-15 Strike Eagle 22.75

GRAPHIC TABLET
Super Sketch 32.95
Koala Pad 59.95

CONTINENTAL
Home Account ..nl ........ 44.75
1985 800k 01 Alai" Sohware 16.95

SUBLOGIC
Flight Simulator 11 32.75
Night Mission Pinball 18.75

SCARBOROUGH
Net Worth 49.95
Mastertyps 24. 75
Improved Ma.tar1yps 24.75
Mastsrtypa's Filar 24.75

SSI
Baseball.. .. 22.75
Ouestion............... 26.75
50 Mission Crush. .. 22.75
Broadsides 22.75
Computer Ambush 34.75

SPINNAKER
g~~~i~rri'i~n~o~~~:.::1~~~
Up for Grab. Room ....... 19.95

ADVENTURE
8ifr':.eOisas·semi:iiei:::::::.~§§~

BRODERBUND
Bank St. Wriler 42.75
The Print Shop 29.95
Serpent'. Star 24.75

~ree~rrgk.a.r:::::::::::::::::::: 1~:§~

BUSINESS
VISICALC. .5159.75
LETIER PERFECT R. 5900
DATA PERFECT ........ 589.75
FtLE MANAGER. .569.75
HOME FILE MGR 569.75

RISK FREE POLICY
In-stock Item shipped within 24 hours of order. No deposit on C.O.D.
orders. Free shipping on prepaid cash orders within the Continental U.S.
PA reSidents add sales tax. APO. FPO. and International orders add $5.00
plus 3% for priority mail service. Advertised prices show 4% discount for
cas". add 4% lor Master Card or Visa. Personal checks reQuire 4 weeks
clearance before shipping. All items subject to change without notice.

For your protection, we check for stolen credit cards.

CIRCLE #135 ON READER SERVICE CARD

TO ORDER•CALL TOLL FREE

800-233-8760
or send order to

Lyco Computer

POBox S088
Customer Service 1·717-327-1825 Jersey Shore PA 17740



16K Cassette or 24K Disk
XL/XE requires Translator

AtariWriter
Printer Driver

by C.D. Welker

Several commercial word processors lack a provi­
sion for inputting printer codes to function properly
with third-party printers.

For example, AtariWriter adequately supports their
own line of printers, but control codes for third-party
printers must be imbedded into the text by using a
CTRL-O command. To initiate underlining on Atari­
Writer with an Epson printer, the following is re­
quired: CTRL-O 27 CTRL-O 45 CTRL-O 49-a total
of nine keystrokes. A similiar series is needed to stop
it.

After underlining a few reports with a ruler and
pen, I decided to fix this problem via the AtariWriter
Printer Driver (or AWPD).

The BASIC program given in Listing 1 will create
an AUTORUN.SYS program that should be booted
in when you use your word processor. Use printer
mode 2 with AtariWriter (i.e., the Atari 825 printer
mode).

The AUTORUN.SYS program made by the BASIC
program is compatible with all Atari operating sys­
tems and with single or double density DOS, since
it uses relocatable code.

The program disk is single density and will only
write the AUTORUN.SYS printer driver onto another
single density disk. If you have a double density disk
drive, just transfer the AUTORUN.SYS program to
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a double density disk after making it. The SDCOPY
option of OSA DOS can be used to do this if you
have the DOS. _

If you use an RS-232 device, the program to boot
in this device driver should be appended to the un­
derliner AUTORUN.SYS program by using the copy
append function of Atari's DOS.

The procedme to do this is as follows. First rename
the 850 interface driver program. If it is now called
AUTORUN.SYS, change its name to AUT0850.syS.
Then transfer the file AUT0850.SYS to the disk that
contains the AWPD. The printer driver should be
named AUTORUN.SYS.

Finally, use the copy append option of Atari DOS
(i.e., option C) to append the 850 driver to the print­
er driver as follows.

C
AUT0856.SYS,AUTORUN.SYS/A

The slash-A is needed to append the programs. Don't
forget it. Also, be sme that you append the 850 driver
to the printer driver, not the other way around.

The short program given in Listing 2 may be used
to check the data input. I recommend that you first
type in the BASIC program in Listing 1, except for
the data statements, and save it. Next, type in List­
ing 2 and use it to check your data input. If yom data
is correct, the second program will list it to disk in
the file DATA.LST.

Finally, reload the first part of Listing 1 and enter

ANALOG COMPUTING
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Other
modes or print­

er functions aTe avail-
able by using the CTRL-O

key as outlined in the Atari­
Writer manual. The following spe­

cial features are provided by AWPD.

Underline individual words by using the IN­
VERSE key. Underline words plus blank spaces
between words by using the [ and] (SHIFT­
COMMA and SHIFT-PERIOD) around the state­
ment to be underlined. I added this feature be­
cause AtariWriter can't print spaces between
words as inverse characters.

Compressed print is activated by CTRL-G2 as
described in the AtariWriter manual.

Proportional print is activated by CTRL-G3 as
described in the manual.

Return to 10 cpi or the default mode selected
with your printer by using CTRL-G1.

Note that AtariWriter doesn't permit you to
mix condensed print or proportional print with
10 cpi on the same text line. Also, proportional
print doesn't work well with AtariWriter and

o

DATA. LST­
this will give you
the complete program, all
data checked and correct. SAVE
the program before RUNning it.

Cassette users can type in the cassette
patch given in Listing 3 and enter it to the above
program. The cassette version will make a boot tape
that will load into page 7 (i. e., LOMEM without
DOS).

The program's source code is given in Listing 4.
Assembly programmers may want to study it as a
demonstration of several useful techniques: imple­
mentation of self-relocating code, a method to JSR
within relocatable code by modifying the stack, and
use of long branches.

Program features.
The AWPD is designed to work with print option

2 of the AtariWriter, the option designated for use
with AtaTi's 825 printer. This option sends print con­
b'ol characters to the printer; the other options do not.

Third-paTty printers will be very easy to use with
AtariWriter and AWPD.

The printer driver AUTORUN.SYS program you
make will activate the following features (assuming
that yom printer has these capabilities): underlining,
subscripts, superscripts, expanded, condensed and
proportional print.
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(F1. •
l1..I PrInter DrIver continued

many third-party printers; left margin blanks
don't print. Try sending a right justify command
to your printer.

Expanded print is activated by SELECT E be­
fore and after the words to be expanded.

Subscript is activated with the \ (SHIFT-*)
before and after the words in subscript.

The first \ will start subscript, and the sec­
ond will turn it off. I didn't use the procedure
given in the AtariWriter manual instructions for
subscript or superscript, because Atari mode 2
uses half-line spacing or reverse half-line spac­
ing to print the subscripts, while many other
printers don't handle the functions in the same
manner.

Superscript is activated via the /\ (SHIFT- + )
before and after the words to be printed in su­
perscript. As with subscript, the first /\ will
turn on superscript, and the second will turn it
off.

The Default Mode to be used in word process-

ing should be selected via your printer's master
mode command. The default mode can then be
emphasized pica, italics or whatever you wish.
The default mode commands you'll enter will
also turn off compressed and proportional print.
If your printer doesn't have a default master mode
command, enter the printer control codes to turn
off compressed mode.

Running the Program.
The BASIC AWPD program will ask you to input

the printer control codes for each function to be ac­
tivated.

First, input the total of printer control numbers re­
quired for each function (up to 3 maximum), then
the control codes. Error checking is provided, and
you'll be asked to confirm the numbers.

The printer control numbers can be found in a ta­
ble provided in your printer manual. Input the num­
bers in decimal, not hexadecimal. If your printer
manual gives its control chamcters in ASCII (i.e., let­
ters, etc.), then you'll have to translate them to the

ORDER TOLL FREE
Hrs. M-F 10:00-5:30 (CST)

Customer Service 612·784·6816

.209.95
... 219.95

35.00
.... 349.45
.... 53995

5.95
7.95

................. 50.00
............... . .. 129.95

Minnesota
1·800·626·2345
Ask for computer sales

(orders only)

8465 Plaza Blvd.
Minneapolis, MN 55432

LOOK ---,
We carryall Atari hardware...
Call for prices.
All software for your Atari is
available at 25% off suggested
retail prices.

BMC BX80 (80 cps. Friction or Tractor Feed.
Epson Compatible) .

Epson lX80.
Epson lX80 Tractor Feed Option .
Epson FX80 + .
Epson FX 100 + .
Epson MXlRXlFX80 Ribbons ..
BMC BX80 Ribbon
Cardco AT Printer Interface ..
Atari 850 Interface.

5 1/4" SSIDD Disk W/Sleeves (25 Pack) .
Kraft Single Bullon Joystick .
Kraft Switch Hiller joystick. . . . . . . • .. . .•.......•.
MPP 1000E Modem ..........•...............
Atari 5200 Joysticks .•........
Atari Paddles .

Pac Man. Star Raiders & pro Atari Joysticks:. . . . . . ... . . . . 30.00
Pac Man or Star Raiders . . .. . . . . .. . . 10.00
1030 Modem 70.00
Sparta Dos. . . . . . . . . . . .. . .. 30.00
Atariwriter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.00
BMC BM12EUY 12" High Res Amber . . . . . . . . .. 60.00
US Doubler from ICD (includes Sparta Dos) . 60.00

National
1·800·328·1 226
Ask for computer sales

(orders only)

ORDERING INFORMATION...
To order. call toll free or send by mall. For faster serVIce use •
your Visa. Master Card or American Express (Include card If
and eXlJiration dale). or send a money order or cashier's check.
Prices shown reflect a 4% discount lor cash. Add 4% for credit
card orders. Allow 2 weeks for personal checks to clear. Add
3% (minimum 3.50) for shipping. Minnesota reSldents add 6% [."··1 C!C
sales tax. We also ship COD. Return policy: Call Customer rOoM"

Se",,;ce If for RA If. Credit or defective exchange only._....-
CIRCLE #136 ON READER SERVICE CARD
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Panasonic KX-P1090 all codes.

Smith Corona TPII all codes.

(continued on next page)

Gl with AtariWriter.
If you don't want emphasized pica, change the

number 56 to the print style you wish. See the
appendix in your Epson manual.

Panasonic KX-P1090.
This printer doesn't have proportional print,

so enter 1 for the number of characters.
Followed by: 18
These numbers turn off condensed print as the

default mode.

Smith Corona TPII.
This printer doesn't have condensed print or

proportional print; it's a daisy wheel printer.
Input 1 for the number of characters
Followed by: a

Epson example all codes.

Control Codes
27,83,49
27,84
27,83,48
27,84
27,33,56
27,87,48
27,33,54
27,112,49
27,87,49
27,45,49
27,45,48

Control Codes
27,83,1
27,84
27,83,0
27,84
18
27,87,0
15
o
27,87,1
27,45,1
27,45,0

Control Codes
o
o
o
o
o
o
o
o
o
25
31

Function Number
Subscript on . . . 3
Subscript off . . .2
Superscript on .. . 3
Superscript off 2
Default mode .3
Expanded off 3
Condensed on 3
Proportional on 3
Expanded on 3
Underline on 3
Underline off 3

Function Number
Subscript on . . 3
Subscript off . . . . . . . . . . .2
Superscript on . . 3
Superscript off 2
Default mode 1
Expand off . . . . . . . . . . . .. 3
Condensed on 1
Proportional on 1
Expanded on . . . . . . . . . .. 3
Underline on 3
Underline off .... . .3

Function Number
Subscript on . . .... 1
Subscript off . . .. 1
Superscript on 1
Superscript off 1
Default mode .. 1
Expanded off .. 1
Condensed on 1
Proportional on 1
Expanded on .. 1
Underline on ..... 1
Underline off .. 1

Epson Printer
Input 3 for the number of characters
Followed by: 27,33,56
This is the Epson master mode command to

revert to emphasized pica for high quality print.
The default mode also turns off compressed print
and proportional print, when activated by CTRL-

equivalent decimal numbers.
If you're really unlucky, the printer manual may

only give the code as binary numbers. Some Japa­
nese printers do this. They write manuals that can
only be understood by an electrical engineer after a
week of study.

I've included a table at the end of these instruc­
tions, to help you convert your printer codes from
binary or ASCII to the appropriate decimal numbers.

If your printer doesn't have the printer function re­
quested by AWPD, you must input a decimal num­
ber that does nothing when it's sent to the printer.
I suggest you try the following.

Type 1 for the number of characters, followed by
o for the control character. The number zero does
nothing when sent to most printers.

After you've entered all the control characters, the
program will request that you insert a freshly for­
matted disk with DOS. The AUTORUN.SYS program
will be written to the disk when you press START.

Be sure that the disk you use doesn't already con­
tain an AUTORUN.SYS file, since it will be written
over by the program and lost forever.

Entering the Codes.
A few examples follow to clarify the procedure for

entering control codes. For underlining, input the un­
derscore all control code:

EPSON
Stop Underline

Input 3 for the number of characters
Followed by: 27,45,48

Start Underline
Input 3 for the number of characters
Followed by: 27,45,49

OLD-STYLE PRINTERS
Some limited function printers can only un­

derline by using the underscore key and back­
spacing, with no command to stop underlining.
In these cases, use the following sequence.

Stop Underline
Input 1 Followed by: a

Start Underline
Input 2 Followed by: 95,8

Default Mode
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[E) Printer Driver continued

Figure 1.

Figure 2.

Printer driver code.
The handler table tells the CIO to send the charac­

ters to the "printer driver" program, where they're
processed. Each character byte is examined in a mi­
crosecond or two, to determine if it's an escape char­
acter or a flag key to start or stop underlining.

If it is an escape key, it and the next character are
sent to the OS write routines without modification.
The program also checks for the carriage return to
temporarily turn off underlining, until the left mar­
gin blanks are printed .

Customizing the program.
The AtariWriter mode 2 is the only mode that au­

tomatically sends out printer control characters. It
sends out half-line spaces for top and bottom mar­
gins. The printer driver divides them in half and
sends out standard line feed signals.

The underline function is performed by transmit­
ting a command to underline before each inverse
character and one to stop underlining after the charac­
ter. Consequently, spaces between characters cam10t
be underlined using inverse.

The data below gives the series of printer control
signals sent out by mode 2 for the top margin and
after each carriage return for the left margin. The pro­
gram will transform these characters to your printer
control characters.

Note: the hex addresses in the handler table are
stored in low byte/high byte order. They must be re­
versed to be understood. The addresses given in the
entry point table indicate the worker subroutine mi­
nus one, for technical reasons dealing with the stack
and its handling of jump subroutine statements.

Machine language program.
When you boot in the underliner disk, the AUTO­

RUN.SYS program is called by DOS and is activated
before control is returned to the AtariWriter car­
tridge. During this initiation sequence, the program
does several things. First, it reads the handler table
from the bottom up, to find the your computer's ad­
dress for the printer entry point table.

It then reads the entire entry point table in your
OS and sticks the addresses in a table located at the
bottom of the stack in page 1.

Next, the segment of code that does the work of
converting the codes from AtariWriter's 825 printer
to your printer's codes is relocated to LOMEM. The
LOMEM pointer is changed to protect the program.
The addresses in the handler table are changed to
point to this program, and finally, control is returned
to AtariWriter.

Function
Open
Close
Read
Write
Status
Not used
Initialize

HANDLER ADDRESS TABLE

Data Device
· 50 P Printer

. 30E4 Entry point
. . . . . . . 43 C Cassette

· .. 40E4 Entry point
.. 45 E Editor

· .. 00E4 Entry point
. . . . . . .53 S Screen

· .. 10E4 Entry point
· .... 4B K Keyboard

.20E4 Entry point

The remaining locations are used for
DOS 850 module and user routines.

PRINTER ENTRY POINT TABLE
ATARI800

Address Data
$E430. . 9E EE
$E432 DB EE
$E434. . .9D EE
$E436. . A6 EE
$E438 80 EE
$E438 90 EE
$E43C 4C 78 EE

Address
$031A .
$031B
$0310
$031E
$0320
$0321
$0323 .
$0324 .
$0326.
$0327

How it works.
The underliner program operates by intercepting

characters sent to the printer before they reach their
destination. Checks are made to determine if com­
mand codes are sent. For example, AWPD looks for
the underline and stop underline key flags.

If the command to start underlining is sent to your
printer, then your print control commands are sent
instead of the bracket.

The AtariWriter sends a character to your printer
through the CIa (Central Input/Output) routines. This
operates through a series of subroutines that handle
the actual mechanics of sending data to your printer,
screen, disk drive, etc.

The location and functions of these worker rou­
tines differ in the Atari 800, 800XL and 1200 com­
puters. Consequently, a system of pointers or vectors
were provided by Atari, to keep track of the location
of these routines in the several operating systems.

The handler table is the master index to the sys­
tem of subroutines that handle various devices which
can be hooked up to your computer. It serves as an
index to a table of contents.

The handler table is located at decimal 794 in all
Ataris. The device entry tables are in different lo­
cations.

The structures of the handler table and printer en­
try point table are shown in Figures 1 and 2.
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PRINT CONTROL CHARACTERS
SENT BY MODE 2

Well, that's all there is to it. I hope the AtariWriter
Printer Driver will make your future use of Atari­
Writer more enjoyable. D

TOP MARGIN
$1 B,$13 . . Select 10 cpi
$OE Stop underline
$1B,$OF Stop double wide print
$1B,$1C Half-line feeds done 12 times for 6 lines
$1B,$13. . Select 10 cpi
$OE Stop underline
$1B,$OF Stop double wide print

HOME MA

U6'" BY c.d.welker":? U6
~"

REM fLAG CONTROLS ORDER IN WHICH
REM THE STRING IS SEARCHED
REM CLASS STRIPS Off ESC OR ADDS
REM "1" AfTER ESC DOES NOTHING
fUNCT$=" I ":GOSUB '00
fUNCT$=" I ":GOSUB '00
fUNCT$=" I ":GOSUB '00
fUNCT$=" I ":GOSUB'O

CLASS=2
fUNCT$=""-1j.~]3II,'I".:11h]3":GOSUB '0

fUNCT$="~":GOSUB'00
fUNCT$="~":(jOSUB,

fUNCT$="~":GOSUB '00
fUNCT$="~:(jOSUB'00
CLASS=l
fUNCT$="~":GOSUB'80
fUNCT$="~":(jO'5UB'&0

Listing 1.
BASIC listing.

XL/XE REQUIRES TRANSLATOR
To use the AtariWriter Printer Driver on XL

and XE computers, you must use a "translator"
program, like the Atari Translator disk or the
Home-made Translator in this issue.

310 REM PRINTER DRIVER MAKER
320 REM BY C.D. WELKER
330 GRAPHICS 17:? U6:? U6;"
DE":? U6;" PRINTER DRIVER"
3::I5 ? U6;" fOR ATARI WRITER"
3::I6 ? U6;" MODE II"
::I::I7 ? U6
340 ? U6:?
350 ? U6;"
355 ? U6;"
368 ? U6:? U6:"INPUT CONTROL NUMBER"
370 ? U6:"IN DECIMAL CI!Ii HEX":? U6
372 ? U6:" INPUT NUMBERl1]"
373 ? U6:" If PRINTER DOESN'T"
374 ? U6:" HAVE THE fUNCTION"
375 ? U6;" REOUESTED"
380 REM .j:II..(·I••1.:..:ILS..:r·':••••
3'0 STSIZE-613
400 DIM A$(STSIZE1,B$(31,C$(31,D$(31
410 DIM JSR$(31,JMP$(3),E$(1),VAR$(31
420 DIM fUNCT$(401
4::I0 DIM OKS cn
440 REM INITIALIZE STRINGS
450 E$=CHR$(234):REM I = NOP
~O A$=" ":AS(STSIZE1=A$:A$(21=A$
470 B$=E$:B$(31=B$:B$(21=B$
480 C$=B$:VAR$=B$
4'0 D$="O": DS (31 =D$: D$ (2) =D$
500 JSR$(1,1)=CHR$(32)
510 JSR$(2,2)=CHR$(161
520 JSR$(3,3)=CHR$(11
5::I0 JMP$(1,1)=CHR$(761
540 JMP$(2,2)=CHR$(161
550 JMP$(3,31=CHR$(11
555 SIZE=241:CLASS=1
560 RESTORE
5 7 0 REM ~)(~)(fi)(H)(ifj)(If)(IHI)(~)(fi)(H)(ifj)(If)(IHI)(~)(fiMfiMifjMIt1MIf)(IHIM~)(fiI)(fi)(HMIfMIfMIHI)( *)(

580 REM
5'0 REM "-1,·':••IIII:U:III.;JlIJI1I3
600 REM
610 REM MM)(M)()(MMMMMMXXMXMM)()(MXXMMXMM
620 GOSUB 1820: REM l:h(·J~.~I·n·.II.·\-i
630 REM X)()(MX)(X)()()()()(X)()()()()(X)(XX)()()()()(
640 REM fLAG=l:CLASS=l:REM USED AS fLA
GS
650
660
670
680
6'0
780
710
720
o
725
730
o
740
750
08
760
770
775
780
7'0

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

1\1

96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111

1
1
o

DEC HEX CHAR
97 61 a
98 62 b
99 63 c

100 64 d
101 65 e
102 66 f
103 67 9
104 68 h
105 69 i
106 6A j
107 6B k
108 6C I
109 60 m
110 6E n
111 6F a
112 70 P
113 71 q
114 72 r
115 73 s
116 74 I
117 75 u
118 76 v
119 77 w
120 78 x
121 79 Y
122 7A z
123 7B
124 7C
125 70
126 7E
127 7F
128 80

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

A
B
C
o
E
F
G
H
I
J
K
L
M
N
o
P
Q

R
S
T
U
V
W
x
y

z
[
\

J
/\

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

65 41
66 42
67 43
68 44
69 45
70 46
71 47
72 48
73 49
74 4A
75 4B
76 4C
77 40
78 4E
79 4F
80 50
81 51
82 52
83 53
84 54
85 55
86 56
87 57
88 58
89 59
90 5A
91 5B
92 5C
93 50
94 5E
95 5F
96 60

DEC HEX CHAR

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

&

+

I
o
1
2
3
4
5
6
7
8
9

<

>
?
@

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

33 21
34 22
35 23
36 24
37 25
38 26
39 27
40 28
41 29
42 2A
43 2B
44 2C
45 20
46 2E
47 2F
48 30
49 31
50 32
51 33
52 34
53 35
54 36
55 37
56 38
57 39
58 3A
59 3B
60 3C
61 3D
62 3E
63 3F
64 40

Table 1.

OEC HEX CHAR

BINARY TO DECIMAL CONVERSION TABLE

~ ~100 1
00

T 5 0 1
4321

0000 0 16
0001 1 17
0010 2 18
0011 3 19
0100 4 20
0101 5 21
0110 6 22
0111 7 23
1000 8 24
1001 9 25
1010 10 26
1011 11 27
1100 12 28
1101 13 29
1110 14 30
1111 15 31

DEC HEX CHAR
1 01
2 02
3 03
4 04
5 05
6 06
7 07
8 08
9 09

10 OA
11 OB
12 OC
13 00
14 OE
15 OF
16 10 LF
17 11
18 12
19 13
20 14
21 15
22 16
23 17
24 18
25 19
26 lA
27 1B ESC
28 1C
29 10
30 lE
31 1F
32 20
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~ · D'lJ..I PrInter rIver continued

830 REM *K***K*****KXXKXXKX**KXKXKK
840 GO TO 1070: REM :IH:l:tC·"U:')=III:1Q*J;1
850 REM *KKKKKKKKXKKXKKXXXXKKKKKKXKK
860 REM
870 REM "'1=1r:;Cr.!t'"Ir.I*:r.;I&"3.~:I:.-:;'t:':"3't":';";I'':::lI4r:'l: •..-::lIlr.1.)IT:'lI:":'I":":Ir..,")$r.l;j
880 REM
8~0 REM ****KKXKKKXKXXKXXXXXXXXKKXX
~Oo VAR$=B$:OK$=D$:C$=B$:GOSUB 1160
~10 TRAP 32767
~20 REM KKXKKK*KKXXKXXKXXKXXKXXKXXX
no REM
~40 REM "'[II"".)...:T:I,:r.r.t:'"'1:....-:l;.-;'1I::.:"3't....: ''"'''':::lI4r:'l:•..-::l1lr.1.)1T:'1I:'':'1'':":1r.1~).
~50 REM
~60 REM KXXXXXXXXXXKXXXXXXXXXXXKXX
no TRAP ~80

~80 GOSUB 1420
~~O REM rnII;:;,)m:......n:r-i01r.4:r.::c"13.-;=wc'·l'II:i~.~~
1000 IF Oif:fU,l) =..v" OR 0i<fiI;ij ="y" T
HEN GOSUB 1850:RETURN
1010 GOTO '900
1020 REM KXXKXXKKXKKKKXXXKXKKKXKK*****
1030 REM ••;~4:il.;"ii41b.]iUZ·'Jf)
1040 REM :IF clA5S=2<5TRIP ESC OR +1
1050 IF ClASS=2 THEN GOSUB 2200
1060 TRAP 1070:GOSUB 1540:RETURN
1070 GOSUB 1~80:REM MAKE AUTORUN.SVS
1080 END
10~0 REM ~ [!Ii [11));I!r!U1 r:mm
1180 REM KXXKXXK**j.**~K*****KX*KXKKX

1110 REM
1120 REMIilim!"""""","'.ar.:r.:;jr.=--=:I"":",,.-:rt:....""•...,..II""'.)m:.""'."":Ir.1.)..$r.:lI;j
1130 REM
1140 REM KXXKKXKKX*KXXKKKKX*KK*KK*MK*
1150 REM POKE 752,1 DISABLES CURSOR

POKE 703,4 GIVES A TEXT WINDOW AT BTH
1160 GRAPHICS l:POKE 752,1:POKE 703,4
1170 PRINT U6;" INPUT THE PRINTER"
1180 PRINT U6;" CONTROL CHARACTERS"
11'90 PRINT U6;" FOR"
1200 PRINT U6;" ";FUNCT$:PRINT U6
1210 PRINT U6;" 3 NUMBERS MAX"
1223 p~nfT U6
1230 PRINT U6;" FIRST GIVE TOTAL"
1240 PRINT U6;" NUHBER OF "
1244 PRINT U6;" CHARACTERS"
1250 PRINT U6
1260 PRINT U6;" THEN EACH CHARACTER"
1270 PRINT U6;" AS REOUESTED"
1280 TRAP 1360
12'90 PRINT "INPUT TOTAL NUMBER OF CHAR
ACTERS="':INPUT N
12'92 IF N<=3 THEN 1300
12'93? CHR$(253);"ONLV 3 CHARACTERS PL
EASE .,
12'94 GOTO 12'90
1300 FOR 1=1 TO N
1310 PRINT "INPUT CONTROL CHAR NUH ";1
.111- .1.
1320 iNPUT X2
1330 VAR$(I,I)=CHR$(X2)
1340 NEXT I
1350 RETURN
1360 TRAP 1360:PRINT "OOPS! INPUT ERRO
R TRY AGAIN":GOTO 12~0
1370 REM K*XK**XKXXKXXKKXKXXKXXKXXKK
1380 REM
13'90 REM "'[II"'I]":r.,j:rt:r.:'"'I;....,II"'.:.-J:orc.:"3'.':.=I':'II),.• ...,,;.[Il'.o.I.r:;*~.-=;lnlT-1;-..
1400 REM
1410 REM KXKXXXXXXXXXXKXXKKKKKXKXXKK
1420 GRAPHICS l:PRINT U6;:PRINT U6;" T
HE VALUES INPUTTED":PRINT U6;" ":FUNCT
$:PRINT U6;" ARE AS FOLLOWS:"
1430 PRINT U6:PRINT U6;" BYTE 1= ";ASC
(!JARS)
1440 IF N}1 THEN E$=VAR$(2,2):PRINT U6
;" BYTE 2= ";ASC(E$)
1450 IF N}2 THEN E$=VAR$(3,3):PRIHT U6
;" BYTE 3= ";ASC(E$)
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1460 ? :? "IS THIS CORRECT (YES/NO) ="
;:INPUT OK$:RETURN
1470 REM KMKKKKKKXXKXKKXKXKXKKXKKKKK
1480 REM
14'90 REM WI.14:'.;i'.'4Wt:U."1':JII:rr[:1-i
1500 REM
1510 REM KKKKXKKKKXXXXKKXKXXKXXKXXKK
1520 REM SEARCH STRING A$ FROM· BACK TO
FRONT TO FIND THE CPVU BVTE THEN
1530 REM ADD THE CONTROL FUNCTIONS
1540 J=I:DUM=N
1550 REM ON FLAG GO TO 1570,1560
1560 FOR I=SIZE TO STSIZE
1580 E$=A$ (1, n
15'90 VALUE=ASC(E$)
1600 IF VALUE=I'92 THEN 1620:REH CPV
1610 NEXT I
1620 POP :SIZE=I+14:REM FOUND CPV
1630 A$(I,I)=CHR$(16~':I=I+l:REMlDAU
1640 A$(I,I)=VAR$(I,l)
1650 IF DUH=1 THEN GOTO 1750
1660 A$(I+l,I+3)=JSR$:REH JSR=3BVTE
1670 1=1+4
1680 A$(I,I)=CHR$(16'):I=I+l:REH lDAU
16'90 A$(I,I)=VAR$(2,2)
1700 If DUH=2 THEN GOTO 1750
1710 A$(I+l,I+3)=JSR$
1720 1=1+4
1730 A$(I,I)=CHR$(16'9):I=I+l:REH LDAU
1740 A$(I,I)=VAR$(3,3)
1750 A$(I+l,I+3)=JHP$
1760 RETURN
1770 REM KKKXKKKKKKKKKKKXKXKKKXKXKM
1780 REM
17'90 REM SUBROUTINE TO READ ML TO A$
1800 REM .
1310 REM KKXKKKKKKKKXXKKXKXKXKKKXKM
1820 TRAP 1no
1330 J=1
1340 fOR 1=1 TO 10
1350 READ BYTE
1360 E$=CHR$(BVTE)
1370 A$(J.J)=E$
1380 J=J+l
18'90 NEXT I
1'900 READ TOTAL
1'910 GOTO 1840
1'920 RETURN
1'930 REM KKKKXKKKKXKKKKKKKKKKKKKKX
1'940 REM
1'50 REM l;t·'3_·',UI]:III:...1'.... j4111;j
1'960 REM
1'970 REM KKXXXXKKKKKXKKKKXKKKKXKKKXK
1'980 GRAPHICS 17:PRIINT U6:PRINT U6;" I
NSERT A FORMATED":PRINT U6;" DISK WITH

DOS"
1'9'90 PRINT U6:PRINT U6;" PRESS~ !:l
!li'J":PRINT U6;" TO CONTINUE"
2000 PRINT U6:PRINT U6;" AN AUTORUN.SY
S FILE":PRINT U6;" WILL BE MADE"
2010 START=PEEK(5327'9):IF START<}6 THE
N 2010
2020 GRAPHICS 17:PRINT U6:PRINT U6;"

HAKING":PRINT 1t6;"AUTORUN.SVS FILE"
2030 CLOSE U2:0PEN U2,8,0,"D:AUTORUN.S
VS"
2040 TRAP 20'0
2050 FOR 1=1 TO STSIZE
2060 E$=A$ (I, n
2070 PUT U2,ASC(E$)
2080 NEXT I
20'0 CLOSE U2
2100 GRAPHICS 17:PRINT U6:PRINT U6;" T
HE AUTORUN.SVS":PRINT U6;" FILE IS MAD
E"
2110 PRINT U6;" HAVE FUN Ii

2120 fOR J=1 TO 600:NEXT J

ANALOG COMPUTING



2130 END
2140 RETURN
2150 REM KKKKKKKKKMKKKKKKKKKKKKKKK
2160 REM
2170 REM STRIP ESC OR ADD 1 SUBROUTIN
2180 REM
21~0 REM KKKKKKKKKKKKKKXKKKKKKKKKK
2200 C$=lJAR$
2210 If lJAR$Cl,I)=CHR$C27) THEN 22~0
2220 REM MAKE FIRST CHAR 1
2230 N=N+l
2240 lJAR$Cl,l)=CHR$Cl):REM =$01
2250 lJAR$C2,2)=C$Cl,1)
2260 lJAR$C3,3)=C$C2,2)
2270 RETURN
2280 REM STRIP OfF ESC
22~0 N=N-l
2300 VAR$Cl,1)=C$(2,2)
2310 VAR$C2,2)=C$(3,3)
2320 VAR$C3,3)=CHR$C2341:REM NOP
2330 RETURN
5000 DATA 255,255,0,46,82,48,160,34,18
5,25,~0

5010 DATA 3,201,80,240,3,136,208,246,1
40,20,367
5020 DATA 1,56,185,26,3,233,1,133,204,
200,40~

5030 DATA 185,26,3,133,205,16~,0,133,2

06,16~,638

5040 DATA 1,133,207,160,15,177,204,145
,206,136,22
5050 DATA 208,24~,173,231,2,141,34,1,1

73,232,466
5060 DATA 2,141,35,1,172,20,1,16~,1,15

3,161
5070 DATA 26,3,200,16~,1,153,26,3,24,1

73,~3~

5080 DATA 7,1,105,1,141,17,1,173,8,1,3
~4
50~0 DATA 105,0,141,18,1,56,173,34,1,2
33,156
5100 DATA 1,141,7,1,173,35,1,233,0,141
,88~

5110 DATA 8,1,16~,76,141,16,1,16~,142,

141,753
5120 DATA 24,1,16~,1,141,25,1,24,173,2

4,336
5130 DATA 1,10~,34,1,141,231,2,173,35,

1,64
5140 DATA 10~,25,1,141,232,2,16~,0,141

L 2
15

6
1.~Dl~TA~ U H H 1,141,27,1,141,24,1,141,25,1

,413
5160 DATA 141,20,1,141,21,1,16~,1~7,13

3,204,441
5170 DATA 16~,46,133,205,173,34,1,133,

206,173,714
5180 DATA 35,1,133,207,162,1,160,0,177
,204,7~4
51~0 DATA 145,206,136,208,24~,230,205,

230,207,202,812
5200 DATA 240,242,~6,141,22,1,201,27,2

08,11,1
5210 DATA 16~,1,141,24,1,173,22,1,76,1

6,625
5220 DATA 1,173,24,1,201,1,240,~8,173,

22,55~
5230 DATA 1,201,15,240,~3,201,14,240,~

1,201,856
5240 DATA '2,208,4',173,28,1,201,1,240
,21,870
5250 DATA 16,,1,141,28,1,1~2,27,234,23

4,234,131
5260 DATA 234,234,234,234,234,234,234,
234,234,234,471
5270 DATA 234,16',0,141,28,1,1'2,27,23
4,234,731

ANALOG COMPUTING

5280 DATA 234,234,234,234,234,234,234,
234,234,234,71
52~0 DATA 234,234,201,'4,208,56,173,30
,1,201,503
5300 DATA 1,240,2~,16~,1,141,30,1,1'2,
27,334
5310 DATA 234,234,234,234,234,234,234,
234,234,234,674
5320 DATA 234,234,234,24,144,6,240,~8,
240,~2,220

5330 DATA 240,~2,16~,0,141,30,1,1'2,27
,234,346
5340 DATA 234,234,234,234,234,234,234,
234,234,234,686
5350 DATA 234,234,201,~1,208,~,16~,1,1

411. 36 ,10
53~0 DATA 1,16',0,240,57,201,~3,208,7,

16',155
5370 DATA 0,141,36,1,240,48,201,32,208
,3,65
5380 DATA 76,16,1,173,36,1,201,1,208,2
6,804
53'0 DATA 24,173,34,1,105,212,141,20,1
,16',684
5400 DATA 0,10',35,1,141,21,1,72,173,2
0,257
5410 DATA 1,72,16',0,240,6,173,22,1,76
,17
5420 DATA 16,1,240,121,240,121,16~,0,1
41,24,~0

5430 DATA 1,173,22,1,201,1',208,15,1'2
,33,'55
5440 DATA 234,234,234,234,234,234,234,
234,234,234,2~5

5450 DATA 234,234,234,201,15,208,15,1~

2,87,234,~4~

5460 DATA 234,234,234,234,234,234,234,
234,234,234,28~

5470 DATA 234,234,201,28,208,32,173,26
,1,201,627
5480 DATA 1,208,15,16~,0,141,26,1,16',

1,358
54'0 DATA 32,16,1,16~,10,76,16,1,16~,1

,84~

5500 DATA 141,26,1,16~,1,76,16,1,201,2

0,501
5510 DATA 208,15,1~2,33,234,234,234,23

4,234,234,353
5520 DATA 234,234,234,234,234,234,234,
201,17,208,417
5530 DATA 18,1'2,112,234,234,234,234,2
34,234,234,377
5540 DATA 234,234,234,234,234,240,24,2
40,37,201,28~

5550 DATA 14,208,15,1~2,87,234,234,234

,234,234,~75

5560 DATA 234,234,234,234,234,234,234,
234,76,16,~3~

5570 DATA 1,1~2,27,234,234,234,234,234

,234,234,7'7
5580 DATA 234,234,234,234,234,234,1~2,

27,234,234,888
55~0 DATA 234,234,234,234,234,234,234,
234,234,234,228
5600 DATA 234,224,2,225,2,1'6,46,226,2
,227,612
5605 DATA 2,0,46
5610 REM * 613 BYTES

•

(CHECKSUM DATA and assembly listing
start on page 85)
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ATARI HARDWARE

POWER WITHOUT THE PRICE
AT. .COMPUTER CREATIONS

JIC
ATARf

w w w bd bC w w w w

DISK DRIVES
CALL Alan SF 324 (3' ...· flOppy disk ~50KI

FOR .. Alan SF 354 (3' 1" Itoppy diSk SOOK)

NEW . Atari SH 317 (3' 1" hard disk 10 MBI

PRICES Happy Enhancement for Atari
8\ 0 and 1050 Drives

PRINTER RIBBONS
Gemini Printers (Black/Blue/

Red/Purple/Brn./Grn.) 5
Epson Printers 8
Panasonic Printers, Black. 10
Panasonic Printers. Color, 13

PRINTER INTERFACE CABLES
MPP-Microprint 49
MPP·1150 Parallel Printer

Interface 65
U-Print A 75
A-16 Interface/Buffer 99
APE Face XLP . 55
APE Face 12XLP . 75
Microbits Microstuffer . 109

CALL
FOR NEW

PRICES

DS/DD
$13.99
$12.99
$11.99

SS/DD
DISKETIES 2 boxes $11.99

(2 bx. minimum) 3·6 boxes $10.99
10 per box 7 . 10 box es $ 9.99

MORE THAN 10 BOXES ... CALL!
* * DEALER INQUIRIES INVITED * *

COMPLETE LINE OF ATARI SOFTWARE

GENERIC DISKS AT FANTASTIC PRICES!
SS/DD GENERIC DISKS AS LOW AS 99¢ ea.

Generic 100% Defect·Free/Guaranteed.
Includes sleeves. labels. write protect tabs, reinforced hub rings. lifetime
warranty. (2 boxes minimum)

SOFTWARE INFOCOM
Cui Throats ID) 24

EPYX Deadline (D) . 31
Dragonnders of Pem (0) , 21 Enchanter (0) 24
Summer Games 28 Hitchhiker's Guide 10
Pilslop II (D) 28 the Galaxy (D) 24
Ballblazer (DI 28 Infidel (D). 28
Rescue on Fraclalus (D) 28 Planelfall (D) 24
Temple of Apshal (0) 21 Sea Slatker ID) 24

ACCESS Sorcerer (0) , 28
Beach Head ID) 24 Starcross (D) 31

ACTIVISION Suspect (DI . 28
Decathalon (AI 21 Suspended (D) 31
P,lfaIlIIIR\ 21 Witness (0) , 24
Space Shullie (A) , 21 Zork IIDI . 24
Ghost Busters (0) 24 Zork II or III (DI 28

AMERICAN EDUCATIONAL Invisiclues Hint Books. 7

Spelling Grades 2 thru 8 (Ol 15 MICROPROSE

Reading ComprehenSIon (0) 19 F·15 Strike Eagle IDI 24

BATTERIES INCLUDED Mig Alley Ace (D) 24

Paperclip (01 41 Solo Flight (DI .. 24

Homepak " 35 OSS

B/Graph Call Action IRI .. 62
Action Tool KII (OJ 25

BRODERBUND Home Pak
BaSIC XL IRI 50

Pnnlshlp (01 31
DOS XL IDI 25

Spelunker (0) 21 MAC/65tRI. 62Stealth (DI 21
MAC/55 Tool Kil ID) 25

Whistler's BroUler (0) . 21
Writer's Tool Kit 62

CBS ORIGIN
Call lor Ilems and prices Ullima III(DI. 42

CONTINENTAL SCARBOROUGH
Home Accountanl (01 ' 50 Maslertype . 28

DATASOFT Net Worth 55
Bruce Lee 28 SIERRA ON LINE
Dallas Ouest 24 Ultima I, 24
Conan 28 Ultima II 41
Leller WIzard 52 SPINNAKER

ELECTRONIC ARTS Call for ilems and prices

Archcn ID) 18 SYNAPSE

Pinball Construction (Dj 18 Ouasimodo 17

M.U.L E.IDI 18 Alley Cat , , , , . . , , , , , - , 14

Murder/Zinderneul (01 ' 18 Syn·File + , 35
One on One (0) 25 Syn·Calc 35
Archon II (DI .. 25 Syn·Trend , , , , , , . . . . , -.' 28
Music Con~truction(D) 18 Syn·Comm 28
Realm/Impossibility (0) 18 Syn·Stock.. 28
Hard Hat Mack. 14 Mindwheel Call
Seven Cities 01 Gold, 25 Essex. Call

Adventure Conslruction Set 29 TRONIX

CUi and Paste, 18 SAM. 42
Challerbee 28

79
79

209
7

209

299
159

24

CALL
FOR

PRICES
89

CALL
FOR

PRICES

COMPUTERS
.. Alan 130 5T

. Ata" 520 ST

MODEMS
Atari 1030 DIrect 300 Band

Connect
Atari XM 301 D,rect

Connect 300 Band
MPP·I OOOE Modern .
Signalman Mark XII Modem With

A-Verier
Mark X With R-Verler

Compuserve Statler KIt

MONITORS
Atari XC 141 (14" Composite

ColOr)
Atari XM 148(12"

Monochrome, 80 column,
low resolution)

Atan SM 124 (12"
Monochrome, 80 column,
high resolution) .

Atari SC 1224 (12'· RGB Colorl
Sanyo 12" Green Screen
Sanyo 12" Amber Screen
Sanyo Color Screen, 13"
Monl!or Cable
Teknlka 13" Color MJ 10

ACCESSORIES
Flip n' File 10 . 4
Flip n' File 15 7
Original Flip n' File 50 14
Flip n' File Cart Case 12
Library Cases( 10 colors) 4

Disk Banki5 (Holds 501 12
Disk Bank (Holds 101 5
Power Stnp (6 outlen 16
lineguard Spike Suppressor 13

Disk Drive Cleanmg KIt 13
MtcroMate Paper

120#.540 sheets.1 10
Computer Paper

115#.3200 sheets I 30
Printer Stand (wire) , 16

Oust Covers, Call for availablilly

UPGRADES:
Aam Rod X/L W/Omnimon 99
Omniview for 800 XL 49
B.1. 80 Column Adaptor Call
UADoo~m H
MPP 54 K 59

BOOKS:
Lg, selection of lilies avail. Call

UPGRADES/
ACCESSORIES/BOOKS

FOR

NEW

CALL

Call
For

Prices

CALL
FOR

PRICES

PRICES

Call For
Printer &
Interface

... Packages

PANASONIC PRINTERS
KX· 1090.
KX· 1091
KX·1092.
LO·3151
Oklmate 10 plus plug n' print

STAR MICRONICS PRINTERS
SG·IO 180 columnl .
SG·151135 columnl
SD·'O 180 column)
SD·15 (135 columni
SR·l0 180 columnl .
SR·151135 column)
SB·1O
Powerlype Daisywheel.
Powertype Tractor Feed

PRINTERS
Alarl XTM 201 (Non·impact

Dot Malrix 20 CPSI
Alan XTC 201 (Color. non­

Impact Dot Matrix
20 CPSI

Atan XDM 121 (DaIsy Wheel

Leller Oualily 12 CPSI ..
Alari XMM 801 (001 Matrix.

Impact 80 CPS) .
Alari 1025 (Dol Matrix. Impact

CPSI
Alan 1027 (Letter Quality)

Alan 5T 504 (Color Dot Matnx.
non-Impact 50 CPS)

EPSON PRINTERS
LX·80 (80 columnl
LX·BO Tractor Feed.
Epson FX·80+ (80 columnl
Epson RX 100+ 1135 col.l

Alan 1050
Indus GT (Free Software)
Aslra 2001
Astra "Big 0"

COMPUTERS
Atan800 Xl.
Alan 65 XE .
Atari 130 XE

COMPUTER CREATIONS, Inc.
P.O. BOX 493 - DAYTON, OHIO 45459

For information call (513) 435-6868 (Or to order in Ohio)
Order Lines Open B:30 a.m. to 9:00 p.m. Mon.-Fri.; 10 a.m. to 4:00 p.m. Sat. (Eastern Standard Time). Minimum $10 per order. C.O.D. (add $3.00). Call toll free
number to verify prices and availability of product. Actuallreight will be charged on all hardware. Software and accessories add $3.00 shipping and h~ndling in
Continental United States. Actual freight will be charged outside U.S. to include Canada, Alaska. Hawaii. Puerto Rico and APO. Ohio residents add 6% sales tax.
For immediate delivery send cashier's check, money order or direct bank transfers, Personal and company checks allow 3 weeks to clear, School purchase orders
welcome. Due to our low prices, all sales are final. NO CREDITS. All defective returns must have a return authorization number. Please call (513) 435·686B to
obtain an RA# or your return will not be accepted lor replacement or repair,

CIRCLE #137 ON READER SERVICE CARD
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•

CHECKSUM DATA.
(see page 24)

100 DATA '04,560,80,146,6'7,763,734,~5
,,150,252,123,'24,'66,76~,282,830'
250 DATA 4~3,425,730,76,,721,54,,'3,37

80

•

Listing 3.

300 REM LOADER PROGRAM TO CREAT A BOOT
TAPE

3~0 STSIZE=641
1'50 REM "'1;"'r·lri~;"'f.:.iiiir"";I'=".I"'II"".'-'-l-·1"'~""'.-~j~4-"~_-
1'80 GRAPHICS 17:PRINT U6:PRINT Uti;" R
EADY YOUR ":PRINT U6;" CASSETTE"
1~~O PRINT U6: PRINT Uti;" PRESS 1r::l:I""';j"",,mllr:'1:I"':'"
:PRINT U6;" TO CONTINUE"
2000 PRINT U6:PRINT U6;" A 800T TAPE":
PRINT U6;" WILL BE MADE"
2UO REM
2020 REM
2030 CLOSE U2:0PEN U:Z,8,128,"C"
2050 REM
2060 A$=A$ (7)
2070? U2;A$
2080 REM
2100 GRAPHICS 17:PRINT U6:PRINT U6;" T
HE BOOT TAPE ":PRINT U6;" IS MADE"
4~80 I>ATA 255,255,0,46,20,46,0,5,236,4
5,628
4~~0 DATA 0,46,16~,60,141,2,211,16',11

3,133,6~1

5000 DATA 10,16~,228,24,~6,234,160,34,

185,25,400
5600 DATA 234,0,0,0,0,0,0,0,0,0,'61
5605 REM
5610 REM * 641 BYTES

•
Listing 2.

PROSEND-BESIN
<LENGTH
>LENGTH

TABLE.l~ IINDIR JMP OS

•
Listing 4.

Assembly listing.

CHECKSUM DATA.
(see page 24)

IZERO PAGE ADDRESS
'DEDICATED TO usERS
IHANDLR ADD TABLE

.CC

.CE

.031A

.02E7

IPROSRAM TO INPUT PRINTER CODES
IATARIWRITER AND NON-ATARI PRINTERS
IUSE WITH MODE 11 OF ATARI WRITER
I
; BY C. D. WELKER,
,EQUATES
1-------,
FROM
TO
HANTAB
LOMEM
I
lOFFSET TO BUMP LOMEM,
LENSTH
LSBLEN
MSSLEN
WRITE

300 DATA 23,'74,367,230,506,685,278,27
~,706,282,66',432,285,11~,812,6647

4~~0 DATA ~58,163.647,311,534,2613

•

100 REM PROGRAM TO CHECK DATA
110 REM fOR PRINTER DRIVER MAKER
120 REM
130 REM BY C.D. WELKER
140 SIZE=O
150 GRAPHICS I:? U6; "rll:liiB:J:tI4:n..HI:1"
160 TRAP 280
170 lINE=5000
180 fOR X=l TO 10
1'90 SIZE=SIZE+1
200 READ BYTE
210 TOTAL=TOTAL+BYTE
220 IF TOTAL>~~~ THEN TOTAL=TOTAL-I000
no NEXT x
240 REAl> CHKSUM
250 IF TOTAL(>CHKSUM THEN GRAPHICS O:?

"DAHl ERROR ! "; "lINE="; LINE;" TOTAl=
"'TOTAL:? "CHECKSUM="'CHKSUM:END
260 lINE=LINE+I0 '
270 GOTO 180
280 If PEEK (l ~'5) =6 THEN ? U6; "DATA OK!
":PRINT U6;"PLEASE WAIT":PRINT U6;"DAT
A LISTED TO":PRINT U6;"D:DATA.LST"
285 GOTO HO
2~0 ? "DATA ERROR:";IPEEKU~5) :END
310 LIST "D:DAHLLST",5000,6000
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I
IREAD LOI1EI1 AND STORE
I

BEQ CONTBTEP 12 HOPB TO CONTROL

OJAlii LDA TEI1P INO
CI1P lI.eF ICHK IF START UL CHAR
BEQ ULSTEP ITWO BRANCHES UNLINE
CI1P IIl1eE INO CHK IF STOP UL
BEQ STULSTEP 12HOPS TO STOP UL
CI1P 1I.:5C I"'" SUBSCRIPT KEY
BNE A3

~LDA FLBSUB ITEST FLAG ON OR OFF
CI1P III
BEQ BI IFLG ON SO TURN FUNC OFF lo1LDA III ITURN FLAG ON
STA FLGSUB ~.

CPY III1IB IESC SET SUBSCRIPT sa.NOP
NOP
NOP

~NOP
NOP lo1NOP
NOP

t:::'NOP
NOP
NOP
NOP lo1NOP
NOP ~.

NOP

~BI LDA 1111I ITURN OFF SUBSCRIPT
STA FLGSUB
CPY II.IB ITURN OFF SUBSCRIPT
NOP lo1NOP
NOP

~NOP
NOP 0
NOP ...
NOP ......
NOP ....
NOP ...
NOP ...
NOP ......
NOP (\
NOP

~NOP
A3 CI1P III1:5E I'~' SUPERSCRT KEY

BNE A4
LDA FLGSUP ITEST FLAG ON OR OFF
CI1P III
BEQ B2 IFLB ON SO TURN FUNC OFF
LDA III ITURN FLAG ON
STA FLGSUP
CPY IIUB IESC SET SUPERSCRIPT
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

I
'STEPPING STONES FOR LONS BRANCH
I

CLC
BCC B2

CONTSTEP BEQ CONTROL
ULSTEP BEQ UNLHOP ITHREE HOPS
STUL9TEP BEQ 9TPHOP ITHREE HOPS
B2 LDA lie ITURN OFF 9UPSCRIPT

STA FLGSUP
CPY IIUB ITURN OFF SUPERSCRIPT
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

A4 CI1P 1I.:5B ,"[" UL BLANKS ALSO
BNE B3
LDA III ISET ULFLAG .ON.
STA ULFLAG
LOA 1111I IFORCE BRANCH
BEQ UNLHOP IUL ALL

B3 CI1P 1I.:5D I"] • STOP UL ALL
BNE A:5
LDA 1111I IRESET ULFLAS .OFF*
STA ULFLAG
BEQ STPHOP ISTOP UL ALL

A:5 CI1P 11.2" II1ARSIN PRINT NO UL
BNE AI.
JI1P WRITE

ILSB OF LO~EI1
ISUBTRACT
IPOINTER LSB
II1SB OF LOI1EI1

II1SB OF POINTER

FLAGIB
I1EI1LO
LO~EI1
I1EI1LO+I
FLAGIB+I
L0I1EI1+1

SEC
LOA I1EI1LO
SBC III
STA TABLE+b
LDA I1EI1LO+I
SBC 1111I
STA TABLE+7

LOOP3

I
INOW
I

LOA lie
STA FLAG2
STA FLAG2+1
STA FLAGIB
STA FLAGIB+I
STA TEI1P2
STA TEI1P2+1,

1110VE CODE TO LOI1EI11------------------
I LOA II <BEGIN ISTART ULCODE

STA FROI1
LDA II >BEGIN
STA FR0I1+1
LOA I1EI1LO ILSB LOI1EI1
STA TO
LOA I1EI1LO+1 II1SB LOI1EI1
STA TO+I

110VE THE CODE

LOX III1SBLEN
LDY 1111I
LDA (FROI1), Y
~~~ (TO), Y

BNE LOOP3
INC FR0I1+1
INC TO+I
DEX
BEQ LOOP3
RTS

I
IINSERT JI1P COI1I1AND TO
ITABLE AT TABLE + 1:5
I

LOA 11114C IJI1P WRITE
STA TABLE+I:5

I
IBUI1P LOI1EI1 UP TO PROTECT PROSRAI11--------------------------------
I

LOA IILSBLEN
STA FLAGIB
LOA III1SBLEN
STA FLAGIB+I
CLC
LOA
ADC
STA
LOA
ADC
STA

I
ICONVERT ATARI S2:5 CHARACTERS
ITO PRINTER CONTROL CHARACTERS1-----------------------------
I
BEGIN STA TEI1P IBTORE CHAR

CI1P III1IB ICHECK IF CONTROL
BNE TESTFG IWAS PREVIOUS IIIB
LOA III ICHAR IS IIBI THE ESC
STA FLAGIB ICHAR SO SET FLAGIB
LDA TEI1P
JI1P WRITE IPRINT ESC CHAR

TESTFG LOA FLAGIB IIIIB LAST?
CI1P III

I
INOW ZERO THE FLASS
I

LDY TEI1P2
LDA II <TABLE
STA HANTAB,Y
INY
LDA II >TABLE
STA HANTAB,Y

I
1110VE WRITE ADDRESS TO OS FROI1

:~~~L~N~'~oTEs~A~5~ ~t6~~ JI1P
1-----------------------------
I

CLC
LDA TABLE+b
ADC III
STA TABLE+lb
LDA TABLE+7
ADC 1111I
STA TABLE+17

I
ICHANGE WRITE ADDRESS IN TABLE
ITO POINT TO THE UNDERLINE CODE
IAT ADDRESS-PRESENT L0I1EI1-1
ISTORED IN I1EI1LO
I

1:5 BYTES

II1SB TABLE

ILSB TABLE

IBET THE NEXT ONE

OPEN ROUT! NE -I
CLOSE ROUTINE -I
READ (NOT USED)
WRITE (TO ULINE-I)
DEVICE STATUS-I
NOT USED
JI1P INITIAL
WRITE-I O. SYSTI1

A7-BEGIN
[ <OFFSET]-I

>OFFSET

TEl1P2 IHOLD Y FOR USE LATER
IGET READY TO -I

HANTAB,Y IBET LOW BYTE
III ISTORE ADD -I
FROI1 IZERO PASE LO BYTE

IBET HI BYTE
HANTAB,Y IGET HI BYTE
FR0I1+1 IZERO PAGE HI

.11I""
TABLE+19
TABLE+21
TABLE+23
TABLE+2:5
TABLE+27
TABLE+29
TABLE+33
TABLE+3:5

II <TABLE-I
TO
II >TABLE-I
TO+I
111:5 IDO

:~~?7~'Y

--

STY
SEC
LOA
SSC
STA
INY
LOA
STA

--

+1,2
+3,4
+~.6
+7.8

:i1:~2
+13,14,1:1
.lb,1?

LOOP2

LDA LOI1EI1
STA I1EI1LO
LDA LO~E~+I
STA I1EI1LO+I

• - .2EIIIIII

I1El10RY .2Ellle IS A HIGH TEI1PORARY I1El10RY
LOCATION. THE PROSRAI1 WILL RELOCATE ITSELF
TO LOI1EI1 AFTER LOADING.

PROGRAI1 TO READ T~E HANDLER ADD TABLE
FOR THE PRINT LOCATION AND TO AUTOI1ATICALLY
PUT THE CODING INTO THE PROGRAI1 FOR THE
VARIOUS ADDRESSEB. THIS IS TO ENABLE THE
UNDERLINER PROBRAI1 TO BE COI1PATIBLE WITH
VARIOUS OPERATING SYSTEI1S. THIS REQUIRES
SELF 110DIFING CODE.

READ HANDLER SEARCH FOR up'1---------------------------
I
START LOY 1134
LOOPI LDA HANTAB-I,Y ISEARCH TABLE

CI1P II'P lIS IT .p.
BEQ PLOC IYES. SKIP REST
DEY INO GET NEXT ONE
BNE LOOPI lEND OF TABLE? NO.,

ISTORE THE OS ADDRESS IN THE
IHANDLER ADDRESB TABLE FOR P1---------------------------
I
PLOC

1
1110DIFY HANDLER ADDRESS TASLE
ITO POINT TO TABLE OF VECTORS1----------------------------
I

I
I~AKE AN ARTIFICIAL JSR WIT~IN
IT~E CODE BY USINB THE BTACK
lAND RTS TO GET BACK TO UNLINE
I
OFFSET
LSBOFF
I1SBOFF
I
IARTIFICIAL JSR FOR STOPUL
I
IT~E PRINTER ADDRESS TABLE:
I
I TABLE
,TABLE
ITABLE
ITABLE
ITABLE
ITABLE
I TABLE
I TABLE
I
IUSE BOTTOI1 OF STACK FOR THE
IDEVICE TABLE *** NOT GOOD PRACTICE
IBUT 1 NEED A FIXED TABLE FOR
IRELOCATA8LE CODE
I
TABLE
TEI1P2
TEI1P
FLAGIB
FLAG2
FLGSUB
FLGSUP
I1EI1LO
ULFLAG

I
IREAD THE ADDRESSES IN HANDLER ENTRY
IPOINT TASLE POINTED TO BY "P" IN HANDLER
IADDRESS TABLE. NOTE THESE ARE THE
IADDRESSES-I OF THE ROUTINES FOR THE
IPRINTER FUNCTIONS: OPEN, CLOSE, ETC.
I
ISET UP 110VE TO TABLE,--------------------
I

LDA
STA
LOA
STA
LDY
LOA
STA
DEY
BNE LOOP2

CD
CO
01

~
m
a>
en

»
z
»
ro
(j)

o
o
S
\J
C
-;
Z
(j)

'­
C
~
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• Special line formats and
page numbering

• Disk directory display
• Margins change
• Home key functions
• Cursor exchange
• Upper case lock
• Hex conversion
• Decimal conversion
• Machine language monitor
• DOS functions
• Function keys

for your Atari 800,
600XL, or 800XL,KISSl'

for the ATARI 800 or XL
Cut your programming time from hours to seconds, and have 33
direct mode commands and functions. All at your fingertips and
all made easy by the MONKEY WRENCH II.
The MONKEY WRENCH II plugs easily into the cartridge slot of your
ATARI and works with the ATARI BASIC $29 95
Order your MONKEY WRENCH II today and enjoy the •
conveniences of these 33 features:

• Line numbering
• Renumbering basic line numbers
• Deletion of line numbers
• Variable and current value

display
• Location 01 every string

occurrence
• String exchange
• Move lines
• Copy lines
• Up and down scrolling of

basic programs

A new, simpler, more powerful
Word Formatter/Processor for beginners, Only 14.95
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• Color the Shapes
~ continued from page 40

FOR J=BOT TO TOP+~ DO
If RCJ)=N THEN

BCJ)=COLOR
fILLER CJ)

fI
OD
RETURN

PROC INIT 0
BYTE K,J,M,N,C
ZEROCPLAYER,20)
ZEROCB,~~)

ZERO (uSED, 60)
PUT(25)
PRINTE("1 OR 2 PLAYERS?")
PLAVNUM=INPUTBC)
PRINTEC"WHAT IS "lOUR NAME?")
INPUTSCA)
fOR K=1 TO ACO) DO

PLAYERCK)=ACK)
OD
If PLAVNUM=2 THEN

PRINTEC"NAME Of 2ND PLAVER?")
INPUTS CA)
fOR K=1 TO ACO) DO

PLAYERCK+10)=ACK)
OD

fI
PUT (125)
PRINTC"USE A KOALA PAD CY/N)?")
CfLAG=O
INPUTS CA)
If AU)='V THEN

CfLAG=1
fI
PRIHTEC"FIlL SOME SHAPES IN?")
INPUTSCA)
IF IHi) 0 'V THEN

RETURN
fI
PUT (125)
PRINTEC"HOW MANY SHAPES, UP TO 5?")
J=INPUTBO
J==MOD 6
fOR K=1 TO J DO

DO
M=RANDCCOUNT-1)+1
UNTIL USEDCM)=O

OD
N=M.
DO

N==+1
UNTIL R CN) =M

OD
00

C=RtlND(4)+2
UNTIL GOOD_COLORCN,C)=1

OD
COLOR=C
FILL_INCN)
USEDCM)=1

OD
RETURN

BYTE FUNC SGNCBYTE I,J)
IF I=J THEN

RETURN CO)
ELSElF 1> J THEN

RETURNC-1)
FI
RETURN U)

PROC MOVE (J
BYTE O,DEL
CARD K
IF OLD:K 0 X THEN

O=OLDX
DEL=SGN COLDX, X)
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WHILE oOX DO
PMMOIJE U, (1, OLDY)
O==+DEL

OD
ou>x=x
FOR K=1 TO 2000 DO
OD

FI
If OLDVOV THEN

g=OlDY
OEl=SGHCOlDY,V)
WHILE gOy DO

PHHOIJE U,:K, g)
a==+DEl

OD
OLDY=Y

fI
RETURN

BYTE FUNC TRIGGER C)
IF CflAG=1 THEN

If PEEK(636)=0 OR PEEK(637)=O THEN
RETURN CO)

FI
ELSE

If STRIGCO)=O THEN
RETURN CO)

FI
FI
RETURNU)

BYTE fUMC ABSCBYTE A,B)
IF A)B THEM

RETURNCA-B)
fI
RETURN CB-A)

BYTE FUNC JOVSTICKC)
BYTE P,X1
IF eflAG=1 THEN

i<1=PEEK C620
V1=PEEK(625)
IF X1{5 OR Y1{5 THEN

RETURN CO)
FI
X1=56+CX1/28)*16
Y1=36+CV1/28)*16
IF ABSCX1,OLDX){5 THEN

RETURN CO)
ElSEIf ABSCV1,OLDV){5 THEN

RETURN CO)
fI
)(=)(1
"1="11
RETURN (1)

fI
P=STICKCO)
If P=15 THEN

RETURN CO)
FI
If P=11 AND OLDX)60 THEN

)(=OlDX-16
RETURN(1)

ELSEIF P=7 AND OlDX{180 THEN
X=OlDK+16
RETURNU)

ElSEIF P=14 AND OlDV)51 THEN
V=OlDY-16
RETURNU)

ElSEIF P=13 AND OLDV{152 THEN
V=OLDV+16
RETURNU)

FI
RETURN un
BYTE FUNC COMPLETE C)
BYTE J
FOR J=1 TO COUNT-1 DO
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CIRCLE #138 ON READER SERVICE CARD

•

VISNMC Accepted [Add 4%) or send Cashier's Check or Money Order and ADD
$5.00 per order for shipping. California Residents ADD 6% Saies Tax. PRICES ARE
SUBJECT TO CHANGE WITHOUT NOTICE.

Atari Products From Cal Com
Introducing

"The" Operating System For The XLIXE
Line of Personal Computers

CAL COM'S OCS

· .$149.95
· .. $599.99

.$ Call
· .. $165.00

.... $349.95
............ $165.00

....... $165.00
. $225.00

. $109.95
· .$ 56.00

..... $239.00
· .$295.00

.$279.00
· .. $ 59.95

..... $109.95
· .. $449.00
· .. $189.95

P.O. Box 2601
Silver Springs, MD 20902

(301) 681-9121

5295 Cameron Drive, #505
Bueno Park, CA 90621

(714) 994-2678

CAL COM

A1ari 130XE .
Atari 520ST. . .
3.5 Inch 500K Drives .
Atari 1050 Disk Drive ..............•.
Happy 1050 Drive [Complete) .
Happy 810 Enhancement.
Happy 1050 Enhancement.
Indus GT Drive (Atari) ........•....••...•.
Atari 850 Interface ..........•.
US Doubler for 1050 Drive ..
Star SG10 Printer .........•...•..
Ponosonic 1091 Printer.
Legend 880 Printer.
Atari 1020 Color Printer.
MPP 1000E Modem
Hayes 1200 Modem.
Volksmodem 12.

Cal Com's awn aperating system available with David Yaung's Omniview 80. This
combination provides everything that the Atari user could hope for, 80 column
word and data processing, compatability and a low price. Other optians with
this system are the ability ta select basic, not de-select on power up. Also the
ability to move the COOO page of Rom into Ram, giving you and additional 4K
of memory with Visicalc. Other functions include the use of the "Heip" key as the
scroll control instead of Cntrl-1.

Cal Com's [OCS) . . .. $ 39.95
Omniview XUXE. . $ 59.95

Also Available lor Ihe "XE" line 01 personal compulers.

IF TRIGGERC)=O THEN
COLOR_INCSPon

FI
IF JOYSTICKC)=l THEN

MOVE ()
FI
SPOT=CX-3S)/16+10*CY-36)/16
UNTIL COHPLETEC)=l OR OUIT=l

OD
IF COMPLETEC)=l THEN

FOR J=TURN*10+1 TO TURN*10+10 DO
PUTCPLAYERC.,J»
IF PLAYERCJ+l)=O THEN

EXIT
FI

01>
PRINTEC" IS THE WINNER")

FI
PRINTEC"PLAY AGAIN?")
A=INPUTB ()
UNTIL A='N

01>
RETURN

IF USEDCJ)=O THEN
RETURN CO)

FI
01>
RETURN(1)

PROC NAME 0
BYTE J
PUTU2S)
FOR J=TURN*10+1 TO TURN*10+10 DO

PUTCPLAYEReJ»
IF PLAYERCJ+l)=O THEN

EXIT
FI

01>
PRINTEC"'S TURN")
RETURN

PROC COLOR_INCBYTE SPOT)
BYTE K
C~RI> Kl
If B{SPOT)()O THE~

DO
UNTIL PICK_COLORC)<>O

OD
HOVE 0
IF OUIT=l THEN

RETURN
FI
X=OLDX
Y=OLDY
HOVE 0
RETURN

FI
IF GOOD_COLORCSPOT.COL)=O THEN

BEEP 0
PRINTC"YOU CANNOT USE THAT")
PRINTEC" COLOR THERE")
BEEP 0
RETURN

FI
COLOR=COL
FILL_IN cspon
IF PLAYNUM=2 THEN

TURN==l 1
FI
NAHEO
FOR Kl=l TO 2000 DO
OD
RETURN

PROC SHAPES 0
BYTE A,SPOT.J
DO

TITLE 0
GRAPHICSCS)
OUIT=O
PHGRAPHICS (1)
SETUP 0
POKEC705,22)
POKEC623,160)
PMCLEAR U)
HAKEPMCSTAR,14,1.2,156,126)
X=56
Y=36
OLDX=9
OLDY=9
HOVE 0
COLOR=3
COL=3
GRII> C)
TURN=O
SEARCH 0
CHECK_BOARD 0
INIT ()
NAHEU
DO

ANALOG COMPUTING JULY 1985/ PAGE 89



LOTSABYTES CONTINUES THE WAR!
WAR on high prices I We're going to put an end to the software p~ice ·ripoff·. And YOU
can help I Just keep those orders coming while you continue to enjoy the quality,
quantity, selection and low prices that you deserve. Our National Public Domain Copy
Service will save you time. tedious work. and money. And our exclusive distribution of
sharply discounted commercial programs will bring you some of the finest programs for
the lowest possible price. usually 50% and more off retail ' You continue to get FREE
BONUSES with each purchase of three or more disks.

MUSIC MAJOR!

CREATIVE LEARNING
ADVENTURES

Ages 4 to 10 - Disk only
1. Hours of educational fun playing 3
exciting creative adventures With a
friendly allen learning about our planet
Earth. Hand/eye co-ordination. draWing.
and music skills are emphasized.
524.9511s1 LotsaBytes price: S12.95

SPACE GAMES: Three games for one low
pnce '. I n Aliens you can't get them all and
the pace keeps getting faster. When you
do get rid of most of them. you are left in a
space quadrant peppered with mines. Will
you Survive? If you do. you must
penetrate the alien's spaceship. survive a
Robot Attack. and get back your stolen
'cloaking' device' Interested?
524.95 1151 LotsaBytes price: $9.95

THE BEAN MACHINE by Steve Robinson
IS an Award Winning Arcade game that
Will drive you crazy balancing a senes of
beams while trying to get all the beans to
roll down. without touching. all the while
avoiding 'strange creatures' who drop In
to steal the beans. It's addicting l

524.95 I,sl LotsaBytes price: S9.95

DIGGER BONK. another Award Winning
game by Steve Robinson. challenges you
to find your way through a continuously
scrolling maze while avoiding some really
strange creatures. Along the way you will
need to Bonk some of them. but watch out
for the bombs.
52495 list LotsaBytes price: $9.95

GREAT GAMES!

GUESS WHAT'S COMING TO DINNER
lets you try to manuever a snake through 7
levels if you can keep it from starving or
being electrocuted. Lots of surprises' One
or two players.
524.9511s1 LotsaBytes price: $9.95

2. Four challenging learning games that
are the favorites of our friendly allen.
Helps your child to develop logical
reasoning ability.
524.94 I,SI LotsaBytes price: $12.95

3. These 3 Fun-Day learning games will
help with intellectual development.
hand/eye co-ordination. logic. spatial.
and analytical abilities.
524.95 lIst LotsaBytes price: S12.95

Learn the basics of music with this light­
hearted but very thorough approach.
Covering such topics as note recognition.
key signatures. note counting. and much
more. it is designed for use by both the
individual student and music class.
This program includes a thoroughly
illustrated manual and offers a QUIZ
MASTER utility that allows the teacher or
the self-taught student to create their own
A-B-C-D type tests. with a sample quiz
included.
Onginally 539.95 Only 514.95

* * FREE BONUSES * *
Now for each 3 disks ordered

you may choose any 1 ot the tollowing disks
FREE! !

... buy 3 - get 1, buy 6 - get 2, buy 9 get 3 ...
a. The Atari XL TRANSLATOR DISK

that enables XL owners to use most
400/800 software. FREE!!

-- or --
b. An all different AMS MUSIC disk

with Player. FREE!!
--or --

c. Your choice of one of the p.o. disks -­
#1. #2. #3. #4. 115. 116. 117. 118.
#9. or #10 (specify one) FREE!!

LotsaBytes EXCLUSIVES

QUALITY WORD PROCESSING
ESI WRITER! At last a brand-new Word Processor
that has more features and is easier to use than
anything else available for the Alari. Easy for the
beginner to use, it asks questions and remembers
the answers. ESI WRITER is so sophisticated that it
has many more features we don't even have room to
mention' Works with ANY Alari.

" Reads any text file " Built in Help screen
• Very fast I " Works with ANY printer

" Instant top, bottom or lext location
without scrolling'

" Every printer feature " DISK ONLY (Any Atari)
" Search and replace " Block move text

"Page eject/start " Set margins/lines etc.
"F ull justification " Print headers etc.

" Block delete etc. • Change video color
• Over 50 pages of docs and tutorials

TRUST US ON THIS ONE I YOU WILL LOVE IT'
Originally 549.95 LotsaBytes price $19.95

ADVANCED
MUSICSYSTEM ff
by LEE ACTOR

Allows you to create musicJ:j
with your Atari computer'
All new machine code.
" Control over pitch

duration, envelope
dynamic level, meter,
tempo and key.

" 4 independent voices
• 5 '" octaves per voice
" Save up to 8200 notes j.,m
• Custom DOS ~ .
" FULL instructions
" 24K disk
Onginally 529.95 Only $14.95

ORIGINAL ADVENTURE
by Bob Howell
For all Atari computers.
The Original
Colossal Cave
Adventure faithfully
reproduced from the
'main-frames'
This is the one
that launched the whole
Adventure craze of today!
• Two mazes
• 130 rooms
" Deadly Dragons
• Nasty Dwarves
" Tenacious Troll
" The Pirate & More'
" 86 coded hints
" SAVE/RESUME
" 40K disk or 32K tape
Originally S24.95 Only S14.95

PUBLIC DOMAIN SOFTWARE
#1 #2 #3 #4 #S

GAMES UTILITIES AMS MUSIC GAMES EDUCATION
Two full disk 25 powerful 25 Advanced All different I Loaded with
sides packed programs to Musicsystem 14 m'ore 28 programs

with over help you get files including better games on 2 disk sides
25 games the most out of a new Player on 2 disk Fun learning

including some your Atari program. sides. Some for the whole
Arcade quality. computer. 2 sides. Arcade types. family.

$7.95 $7.95 $7.!l5 $7.95 $7.95

#6 #7 #8 #9 #10

AMS MUSIC GAMES UTILITIES GAMES UTILITIES
25 all-time Two disk sides 17 more Two full sides A new
favorites packed with power-packed filled with assortment

with a 14 more utilities to 17 of the of 17 great
Player great games. help unleash best and and powerful

program. Some full pOlential most recent. programs
Two sides. Arcade types. of your Atari. Some Arcade. Don't miss it I

$7.95 $7.95 $7.95 $7.95 $7.95

#11 #12 #13 #14 #15
GAMES ADVENTURES EDUCATION AMS MUSIC UTILITIES
NEW' NEW' NEW' NEW' NEW'

Our newest. 2 full disk 2 disk sides 2 sides Another
2 sides sides filled with filled with assortment

filled with filled with something great music of fine
great games. text for and a player programs.

adventures. everyone. program. Not to be missed.
$7.95 S7.95 S7.95 S7.95 $7.95

LOTSABYTES

Full 100o~ Replacement guarantee.Any disk lound 10 be deleclille will be replaced lree and we will also relund
your return postage. All orders shipped by Firsl Class U.S. Mail. Add 51.95 shipping and handling lor lto 5 disks.
Add 52.95 lor 6 to 12 disks. California residents add 6 0 0 sales lax. Outside 01 U.S.A. and Canada add 15u lI. U.S.
Funds only. We accept checks or Money Orders. Sorry. no COD or Charge Cards. Allow three weeks lor personal
checks 10 clear. v

15445 Ventura Blvd., Suite 10H, Sherman Oaks, CA 91413
AI,1I1 I~ 1t1o..' !~gl~h.:II·d lrildtJrHark 01 AI,1I1 Cuq)
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DRAGON RIDERS OF PERN
EPYX
1043 Kiel Court
Sunnyvale, CA 94089
48K Cassette or Disk $39.95

by Randy Mumford

Dragonriders of Pern from Epyx is
the official computer game based on the
popular series of fantasy novels by Alfie
McCaffrey. It has eight screens and two
different styles of play.

The first three pages of the Riders in­
struction manual provide a brief synop­
sis of the novels. This not only sparks
YOUI interest in the game, but also makes
you eager to read the books. The remain­
der of the thirteen-page manual guides
you through the game setup, strategy
and thread fighting sequences. Instruc­
tions are quite comprehensive, except for
one item. Going on search for new Drag­
onriders, while mentioned in the glos­
sary, was never explained in the manual.

Riders will accommodate four play­
ers represented by "weyrs" (groups of
dragons and riders), with the computer
controlling two additional weyrs. One
nice feature allows you to choose be­
tween the standard game (both strate­
gy and action phases), strategy only, or
thread fighting practice. Speed is select­
able (slow, average and fast) and affects
both phases of the game. Game length
is also selectable, from one to ninety­
nine turns.

In the negotiation/intrigue phase, you
must make allies of Holds and Crafthalls
to gain help in yom fight against the in­
festation of a life-form called Thread,
from a wandering red planet that passes
near Pern on a regular cycle. You can
cal I up character profiles of Lord Holders
and Craftsmasters, to aid in determining
how to deal with each one.

This phase can be played with joy­
sticks, paddles or keyboard ... a handy
feature if you have less than four joy­
sticks.

The first screen (Events) displays the
character profiles when they're called
up, events taking place or scheduled,
and a list of all weyrs (players) with the
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number of wings of dragons available to
each.

The Attitude screen lets you choose
from five negotiating attitudes (from
pleading through amiable to threaten­
ing) for your dealings with others.

Dragonriders of Pern.

The pace is relatively fast, even on the
slow setting, but, fortUIIately, there is a
pause feature (CTRL-P) when you're on
the events screen. The victory status
screen at the end of the sequence shows
points acquired for each player. The
game is over when one player gains
twenty points, when twenty Holds are
Thread infested, or when the chosen
number of turns is completed.

In the threadfighting phase, all play­
ers must use a joystick in port 1. The
level of difficulty increases as Riders
progresses, and additional difficulty is
provided for advanced players by a se­
lectable depth of play.

These depths can be chosen from one
to three, and are represented by three
dimensions on the screen. A typical
view of Pern's countryside is displayed,
with falling Thread and a flying dragon.

The method used for dragon move­
ment is awkward. The dragon is moved
upward and downward by forward or
backward motion of the joystick, and it

REVIEW

is rotated in steps of one-quarter turn by
left or right movement. Facing the drag­
on away from or toward you allows him
to fly into the other dimensions of the
screen, if multiple depths are chosen.

Pressing the fire button causes the
dragon to breathe flame, burning the
Thread from the sky before it reaches
the ground. Depressing the SPACE BAR
allows you to go "between," to escape
Thread that is about to burn you or to
cool burns already obtained.

I've never cared for the "bang the
SPACE BAR" idea. Not only does it re­
quire a third hand, but it is potentially
damaging to the keyboard with overly
enthusiastic players.

When the threadfighting phase is fin­
ished, a results screen is displayed, in­
dicating the number of dragons killed
or wounded and the number of Thread
that reached the ground in each Hold.
The save game feature can be used at
this point by pressing CTRL-S. It would
be far more convenient if it were avail­
able at any point during game play.

Dragonriders of Pern is an engross­
ing game, though a little hectic even
with the pause feature. Dragon move­
ment is somewhat difficult at first, but
gets easier with practice. The alternat­
ing strategy and action sequences make
for an interesting combination and all.
enjoyable game. 0

Randy Mumford has worked as an
Electrical Engineer for fourteen years.
Since purchasing an Atari 800 two and
one-half years aga, his interests have ex­
panded to include adventure gaming,
telecommunications, word processing,
and database and spreadsheet usage.
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READER SERVICE # ADVERTISER PAGE # READER SERVICE # ADVERTISER PAGE #

116 Allen Macroware .34 142 G. T. Enterprises. 92
132 Alpha Systems. 63 136 GTA, Inc.. .78
129 American TV .61 103 Happy Computers/San Jose Computers 8

ANALOG Publishing 2, 58, IFC 122 lCD-Spartan .58
111 Arrays Inc. .22 131 Kyan Software 63
101 Astra Systems 5 139 Lotsa Bytes .90
119 At-A-Glance 50 135 Lyco Computers. 75

Batteries Included OBC 118 Misty Mountain Software. 50
138 Cal Com. .89 120 MPS .50
140 Carina Software. .92 123 New Horizons Software. 53
113 CA P Software .30 105 Programmers Workshop 12
104 COY Consulting 10 133 Protecto .64, 65, 66, 67
141 Centu rian Enterprises .92 121 Rainbow Star 50
110 Computability. .21 134 Rocky Mountain Atari Service. 69
137 Computer Creations. .84 Senecom 50
125 Computer Games Plus 53 106 Software Discounters. .14
115 Computer Palace/Royal Software .32 124 Southern Software. .53
112 Computer Software Services .27 145 Sulcer. .7
109 Consumer Electronics Store .20 108 Turbo-4th .20
126 Eastern House 87 102 Unlimited Software .7
130 Electronic One 62 128 Wedgwood Rentals 60
107 Elfin Software. 20 127 White House Computers .59
143 Games Computers Play IBC 114 Xlent Software .31

This index is on oddil ionol seIYi"c. While cn,rl' cfforl is modc In prOl'idc 0 <:amp'''!'' ond occlImlc Iisl ing. Ihe pllblishcr <:annol b" r"sponsiblc for inndn,rl,,"1 ''!Tors.

MAIL ORDERS

SS/DD
$ .90eaCh
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Add $3 00 shipping per 100 or lewer dlskelles
WA ResidenlS add 8% sales lax

CPrl,ll('CI C'1l'tll .... ~ MOlll'V OHIPf .... fl'((·'".I· 1l1ll11l'Clt,llt·

p10C('<, ..."lq PI't"'OIl,l1 tlleLII ... dllow J wlI" tll CI",H

LIFETIME GUARANTEE
IndiVidually Tested. 1000

0 Error Free
Remforced Hub Rings Wrlle Protect 1abs.

Color 10 Labels and Tyvec Envelopes Included

GT ENTERPRISES
2400-SW 325th Street. Federal Way. WA 98023

24 HOUR PHONE (206) 838-5107

5'/i"

DS/DD
$ .9geaCh

PHONE ORDfr~s

COD M,l'.!t,,( ,II" & V,,,,l AcU'I>t"l1
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ATARI HARDWARE I SOFTWARE

810 Disk Drives $265 (7)
810 Disk Drive Kits $240 (7)
810 Happy Enhancement $185 (4)

1050 Happy Enhancement $185 (4)
810 Analog Upgrade Kit $ 37 (3)
850 Interface Module $125 (7)

Atari 800 Computer Kits
48K Electronics $100 (7)

Atari 400 Computer Kit $ 47 (5)
800 OS 10K ROM 'B' Board $ 17 (2)
CPU 'GTIA' Board $ 18 (2)
16K Memory Board $ 19 (2)
400/800/810/850 Power Adapler $ 15 (3)
1/0 Data Cable, 6' $ 12 (2)
13 pin 110 Plug Kit (cable end) $ 3 (1)
13 pin 110 Jack (Port) $ 3 (1)
Alari Joystick (standard) $ 5 (2)
Alari Paddles (sel) $ 8 (2)

All types of other boards and parts are available!

Atari Microsoft Basic II
Cartridge w/manual $ 27 (3)

Atari Pilot, Cart. w/manual $ 22 (3)
Atari Basic Cartridge Kit $ 15 (3)
Atari Assembler/Editor Cart. Kit $ 15 (3)

Ordering Information: All boards listed are complete
with all parts and are fully guaranteed. UPS shipping
charges are shown in brackets next to the price. Ship-
ping charges must be included with all orders. Orders
may be placed by phone using your VISA or Master·
Card, or you may mail your order in with a check or
money order. Hurry, some supplies are limited.

CALL OR WRITE FOR FREE
CATALOG!!!

CENTURIAN ENTERPRISES
(805) 544-6616

Post Office Box 3233

San Luis Obispo, CA 93403-3233

Sales Office: 890 Monterey Street
.. Suile B, SLO, CA 93401

A program monitor for all ATARI™ computers.

Now there is a program for the beginning and the
serious programmer. Ultra·mon has the functions
necessary tor debugging assembly language pro­
grams and a few other functions to make it even eas­
ier. It can also be used to load in other binary
programs, so you can see how the experts do it. If
you have programming knowledge, use Ultra-man 10
backup your favorite games inlo binary lile format.
Ullra-mon has the ability to boot an aulaboot disk and
display init and run addresses. Then, by using the
binary save command, you can save the file into a
condensed binary file. By doing this, you can fit be­
tween 3 10 20 games on one disk. Here are some of
the functions that the monitor supports.

• Boot disk (display RUN and INIT addresses).
• Load binary lile (display RUN and INIT

addresses and can MAP the file in memory).
• Save memory as binary file (can save

multiple blocks of memory).
• Index disk files.
• No DOS needed to perform disk 110.
• Disassemble memory.
• Display memory.
• Change memory.
• Move blocks of memory.
• Go at address.
• Can break out of most programs.
• Can work in conjunction with cartridges.
• Super fast listing speed.
• Relocatable in 11 different locations of memory.
• No hardware modifications needed.
• Many other functions.

(48K required). Send $24.95 to.

ULTRA-MON 1024
Monitor I Unprotector
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The OCP Network: More Commllllkatlofls,
re Graphia, LESS Hassle!
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