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The OKIMATE 10 Personal Color
Printer's got it for $238.

everything you need to
print: black ribbon, color
ribbon, data cable, PLUG'N
PRINT control cartridge,
"Learn-to-Print" program,
"Color Screen Print" soft­
ware package,computer
paper, and an easy to read
handbook.

Everything Included.
For $238 you getboth the

printer and the PLUG 'N
PRINT package plus

Mt. Laurel. N' 08054

Available at retailers everywhere.

Handbopk will teach you
how to get your wildest
ideas and images down on
paper. Now you're set.

OKIMATE 10 makes it
easy to get color from the
screen to paper because it
comes with its own "Color
Screen Print" program.

Just plug the OKIMATE 10
into your Atari personal
computer with the PLUG 'N

PRINT
pack­

age.- And
print. It's that

easy.

Easy to learn,
easy to use.

"Leam-to-Print" software
comes with OKIMATE 10 to
show you how to start print­
ing. And the OKIMATE 10

Fully equipped for
reading. writing and
'rlthmetlc.

The OKIMATE 10's word
processing capability deliv­
erscrisp. clean term papers.
school reports and home­
'Work. At 240 words per
minute. So now you can
printan assignmentoff your
Atari personal computer in
minutes. instead of typing it
in hours. And OKIMATE 10
lets you highlight words.__--::~
headlines,
paragraphs
and charts
with wide. bold,
or fine
print.
So you
and
your
information
really stand out.

If you use your Atari per­
son'al computer to keep
track of mortgage pay­
ments, tuition payments,
your checkbook or beat
Dow Jones to the punch,
here's good news: the
OKIMATE 10 gets down to
business quickly. And
easily.

Now your Atari personal
computer has new mean­
ing. Because OKIMATE 10
can bring the information
on your screen to life. Print­
ing on plain paper. In bril­
liant color. For very little
green.

The first affordable
color printer.

Atari@ computer owners,
meet the one and only. The
new OKIMATE 10 Personal
Color Printer. The first per­
sonal printer that lets you
print in a rainbow of 36
dazzling colors.

Atari is a registered trademark of Atari Inc.
• PLUG 'N PRINT packages for Atari computers sold separately.

Atari requires' disk drive and 48K memory. CIRCLE #101 ON READER SERVICE CARD
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ass WRITES
ONLY PRECISION SOFTWARE...

OUR CUSTOMERS WRITE OUR BEST ADSI
BASIC XL
"BASIC XL is a fast and powerful extension ofAtari BASIC, totally compatible with virtually all software. Its many
features make programming easy, especially games that require player/missile graphics. For people writing business
software or translating existing programs from other computers, the new string arrays and other string-handling fea­
tures make the task manageable. BASIC XL is a truly professional language that should become standard in all
future Atari computers. Overall Rating-A." The Addison-Wesley Book ofAtari Software 1984

BASIC XL SuperCartridge & Manual (Requires 16K Memory) $99.00

ACTION I
"For those who have found BASIC to be too slow or assembler to difficult, ACTION! is the logical alternative.
ACTION! programs can increase speed from 50 to 200 times that of BASIC." Jerry White, Antic, February 1984

ACTIONI SuperCartridge & Manual (Requires 16K Memory) $99.00

MAC/65
"For the serious machine language programmer or anyone interested in programming in 6502 machine language,
this package is a must. A lot of the good professional software on the market, games or otherwise, was written using
this brute. Coding machine language with anything else is like trying to swim upstream in quicksand." ACE OfWest
Hartford, May 1984

MAC/65 SuperCartridge & Manual (Requires 16KMemory) $99.00

THE WRlrER'S TOOL \Nas designed
for WRITERS \Nho \Nant to WRITE I

When you want to write on your Atari® Computer-a letter, a business report, or a book-you want to concentrate
on writing and not on the word processor that you are using.

You want to write immediately without having to spend hours learning some fancy system or remembering
complicated commands.

You want to write quickly...as fast as your imagination can fly. Then edit just as fast...correct mistakes; change,
add, or delete words and phrases; rearrange the sequence of paragraphs or entire pages without fearing that one
slip of your fingers might wipe-out hours of precious work.

You want to be able to save or retrieve your text files on any type of Atari compatible disk drive using either
single-density or double-density disks without worrying about accidentally erasing files.

You want to be able to print out your finished piece right away, using all ofyour printer's capabilities such as
Pica, Elite, and condensed type; print two-columns on 8Y2" wide paper and proportional spacing; and print different
types of characters: do"U.b 1 e - "V\Ti d th, bold-face, italics, underlined, 8upmcript, and subscript.

Compare THE WRITER'S TOOL with the others: feature for feature, dollar for dollar-if you can find a better
word processor, buy itl

THE WRITER'S TOOL'"
SuperCartridge, Program Disk, Tutorial & Reference Manual ..•••....••..........•••••••..• $129.95

"'Requires an Atari@ Computer with 40K memory, disk drive, and any Atari compatible printer.

ATARI@ is the registered trademark ofATARI, INC.

Now Available At Your Software Dealer!

OSI"
CIRCLE *102 ON READER SERVICE CARD

Optimized Systems Software, Inc.
1221 B KAntwoon AVAnlJA. S~n .ln~A ~::llifnrnj::l 0"1?0 (40R) 44fV~OOQ
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by Jon A. Bell

Last issue, we presented both a short summary of
Atari Corp:s first press conference and an interview
with Jack Tramiel, Chairman of the Board. Through
hard work and slightly insane scheduling, we managed
to publish the information a scant two weeks after
the events, making us the first monthly magazine in
the country to present the information. There are still
details that readers have been wondering about, so
we thought we'd clear up some of them this issue.

At the press conference, James Copland, Vice Presi­
dent of Marketing, read a statement on Atari's current
plans and future goals. After the meeting, reporters
questioned the attendees: James Copland; Jack
Tramiel; his son Sam, President of Atari Corp.; David
Harris, Vice President of Sales; Greg Pratt, President
of Atari (U.S.) Corp.; and Sig Hartman, President of
Software for Atari.

Many of the questions that Lee and I had prepared
for the interview were answered at the conference­
including those about the new computers. Atari offi­
cials made it clear-they'd only reveal a few details
about the new line. Thus, Lee and I didn't harass Jack
Tramiel for that information during our interview.

However, I can mention a few other details about
the machines that were left out of last issue. Accord­
ing to Sam Tramiel, the Operating Systems of the new
machines would not be IBM-compatible, but would,
instead, be developed in-house by Atari. Also, the
machines would feature GEM (Graphics Environment
Manager), by Digital Research. This will enable the
computer to use such Macintosh-like features as icons,
pull-down menus and windowing. The 16-bit ma­
chines (to be shown, we hope, at the January CES)
will use the Motorola 68000 chip. (Although the
68000 chip is touted as a 32-bit microprocessor, it's
actually a 32-bit chip with a 16-bit address bus.) Specs
on the 16-bit machines have already gone out to soft­
ware developers. Atari's 32-bit machine will be using
the National Semiconductor's 32032 chip as its micro­
processor.

I brought up the matter of the 32032 to Tony Mes­
sina, our expert in the world of high-technology chips.
The next day, he provided me with a pamphlet on
the chips, which stated, "the NS32032 functions as
a central processing unit (CPU) in National Semi­
conductor's NS16000™ microprocessor family." The
chips feature "32-bit architecture and implementa-

tion, a 32-bit data bus:' and "16-megabyte uniform
addressing space:' The 32-bit machine is scheduled
to be shown at the huge European electronics fair in
Hanover, West Germany in April-and, yes, we'll be
covering it.

The prices of 800XLs and 1050 disk drives have
dropped to levels that ought to make Commodore
quake. One can now get 800XLs for $119.00 or less,
and 1050 disk drives for $179.00-making a powerful
home computer system available for only $300.00.
Also, for those readers who can't resist getting in a
dig at Atari's competition, Commodore is eating ware­
houses of their Plus-4 computer (a machine which
Jack Tramiel vigorously opposed while still at Com­
modore), and sales of the 64, although strong, are ac­
tually lower than this time last year. An industry
insider who knows Commodore quite well said, "they
are betting everything they have on the Amiga. They
can't live forever on Commodore 64 sales." Or, as
James Copland put it, "short gain, long fall."

Notice to subscribers.
If you subscribe to ANALOG Computing, you're

in for a treat. In the next six months, we're going to
offer two bound-in supplements that should be of great
use to both fledgling programmers and Atari veterans.
However, these will only be available to subscribers.

If you already subscribe, you're in luck. If you don't,
then what are you waiting for? As an added incen­
tive, whether you're a first-time subscriber or simply
renewing, you'll be receiving one of two free Atari
books: ABCs of Atari Computers by David E. Mentley,
or Atari Roots by Mark Andrews. (If you subscribe for
two or more years, you'll receive both books.) As they
say in the cereal commercials: offer good while sup­
ply lasts.

Errata.
We'd like to advise you of a few corrections for the

Atari Stocking Stuffers article (ANALOG Comput­
ing issue 25). The correct phone number for At-A­
Glance and Gemini Enterprises is 201-267-0988. The
phone number for Amiable Computer Enhancements,
maker of a cartridge for use with the ATR-8000, is
517-393-1357. Ask for Lance Ward. Also, the price
for the Graph-Fix keyboard labels is $5.95, not $4.95
as reported. And, finally, Solo Flight is by MicroProse
Software, not MMG. 0
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$49.00
$29.00
$29.00
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$19.00
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$14.95
$14.95

48K
24K Min
24K Min

48K
24K
48K
24K
24K
24K
24K

Billing/Inventory
Stat Plus
Forecaster
Disk Fix Kit
Master Mail List
Letter Writer
Letter System
Doom and Boom Tycoon
Word Wiz
Demons Dungeon
4 Player Blackjack
Drawing Board

OTHER PROGRAMS

The program answers virtually any questions con­
cerning the cost of money, loans, and interest earned
on savings, loans and investments. Plus, this pro­
gram will give a complete interest earned table and
amortization table. This program is a must for anyone
serious about money. 32K.

DESK SET is a perpetual calendar, an appointment
calendar and also a card file. The perpetual calendar
is a calendar of every month, past, present or future.
The appointment calendar allows up to 15 entries to
be made each day. The card file is a mail list program
which holds up to 200 addresses. The printing format
of card file includes continuous lists, labels or en­
velopes. Files can be printed; all the files from one file
number to another; by zip code; by state or by
selected files. DESK SET is an easy way to organize
your life. 40K

• SMARTDOS is 100% density smart. SMARTDOS will
sense the density of each disk in use and automatically
reconfigure the entire system to that density.

• SMARTDOS does not require that a "system disk" has to
remain in the drive, or be continually inserted and re­
moved in order to use the DUP.SYS commands.

• With SMARTDOS you may Copy with query, (eliminates
specifying each item individually).

• Counter screens - which keeps the user informed as to
what the system is doing and where in the task the sys­
tem is.

• Disk testing for bad or unusual sectors that may be cor­
rected.

• RESIDUP feature allows simple yet powerful full time
availability of DUP.SYS commands while leaving your
program intact and ready to RUN.

• Minimum keystrokes for maximum power, e.g. a disk di­
rectory is done by pressing only one key - the drive
number (great for filesearches), and" =" may be used to
replace •.•.

• The ability to run from 1 to 9 autorun files sequentially.
• Built in disk drive speed check.
• SMARTDOS is only 34 single density sectors long and

works with all Atari computers with a minimum of 24K
RAM.

BEST SELLERS FROM
THE PROGRAMMERS WORKSHOP

DESK SET $39.00TWO DRIVES FOR
THE PRICE OF ONE

THE
ASTRA

1620

THE PROGRAMMERS WORKSHOP
5230 Clark Ave., Suite 19

Lakewood, CA 90712

(213) 920-8809

FILING SYSTEM $39.00

INCLUDED: at no extra charge

HOMEWRITER • SMARTDOS

The HOME WRITER is an e'asy to use word proces­
sor which includes a carefully selected group of func­
tions that are at your disposal immediately. The func­
tions are as follows: SAVE, LOAD, REVIEW, PRINT­
OUT, or EDIT. All the popular editting features avail­
able on the ATARI Home Computer in direct prog­
ramming mode are also available with HOME WRIT­
ER. Unlike other small word processing programs,
HOME WRITER does not wrap-around when at the
end of a line. Right and left margin justification is
available for any type parallel printer. 48K.

MORE DISK DRIVE FOR YOUR MONEY ...
In fact, with the ASTRA 1620, you get two superb Disk
Drives for the price of one. The ASTRA 1620 is Single
or Double Density (software selectable) and completely
compatible with ATARI DOS or OSA+ DOS. When
used as Double Density, the ASTRA 1620 has the
same capacity as Four ATARI 810® Disk Drives.

* Satisfaction Guaranteed *

FILING SYSTEM allows the user to configure any
type of data file imaginable. Examples are recipe
cards, mail lists, reminders for birthdays, check-ups,
etc... , complete inventories (home and business),
personnel files, customer call-ups, price list, and
mUCh, much more. You may retrieve data using any
field or combination of fields. Files also may be
saved, sorted, and printed in a preset format that you
configure. Uses either a single or a double density
disk drive. 24K minimum.

FOR
ALL
ATARI COMPUTERS

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

ping and Handling software $1.50, disk drive, $10.00. California residents add sales tax. Phone or mail.
• AlARI is a registered trademark of Warner Communications

CIRCLE #103 ON READER SERVICE CARD
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BBS update.
We are writing to bring you up­

to-date on the S.P.A.CE. BBS we
run here in St. Petersburg. If you
recall, you published the article we
wrote, So, you want to be a SyS­
OP, last May/June (issue 19). Well,
since the article was published, the
boarfi has gone crazy!

We have received calls from all
over the world! ANALOG Com­
puting truly is the magazine for
Atari computer owners. We have
received calls from every state in
the U.S.A., every province in Can­
ada, and even some from Guam,
Puerto Rico, England and Spain.
Needless to say, we are very happy
for the opportunity to have had an
article in ANALOG Computing.

One significant thing has hap­
pened in the last few weeks-we
have moved, and the number for
the BBS has changed.

The new number is: 813-596­
4437. We are still up during the
same hours: noon to midnight EST,
every day. Also, since the article
was published last spring, we have
been offering the BBS software to
those wishing to start their own
BBS system. The programs neces­
sary to run a BBS are available ev­
ery weekend on S.P.A.CE. BBS,
in the (D)ownload section, or they
may be received by mail if you send
a disk and $10.00 to cover return
postage/handl ing.

Thank you,
Kim and Noel Thomas
Seminole, FL

A few words from XLENT.

I recently ran across a comment
about MegaFont, published in your
review of XL BOSS from Allen
Macroware. The review stated that
MegaFont does not work on the
XL series of computers.

MegaFont was released prior to

the Atari 800m introduction. We
tested MegaFont on one of the first
Atari 1200XLs we could lay our
hands on, before releasing it. All
released copies of XLENT products
work on all released versions of the
Atari operating system.

As any Atari enthusiast knows,
there are hundreds of combinations
of printers, interfaces, disk drives
and computer combinations that
are available to the Atari user.

XLENT Software's most difficult
task continues to be supporting the
world of so-called compatible peri­
pherals. Randy and Richard (the
authors of MegaFont, MegaFont][
and MegaFont ][ +) have spent
more than a year adapting Mega­
Font to work with nearly every
combination of devices available to
the Atari user.

MegaFiler had to be changed,
when we discovered that the Ape
Face interface did not have the
same bug that the Atari 850 had
associated with the use of the TAB
on the Atari computers.

While the Panasonic, Mansman
Tally, Epson and Gemini printers
are all compatible, Richard and
Randy have had to rewrite code for
each printer, each time we add a
feature.

The Citoh printer has appeared
in two versions, the 8510 AP and
the 8510 FP. As you might guess,
the code for each had to be rewrit­
ten to make them both compatible.
Additionally, the NEC 7510 is only
partly compatible.

Perhaps the effort that we have
put forth to make our programs
available to the largest number of
Atari users is the reason that we are
so sensitive to the type of state­
ments we read in your review of XL
BOSS.

XLENT Software is very pleased
with the positive reviews that our
products, MegaFont ][ and Mega-

Filer, have received in your maga­
zine.

Linda K. Kubota-Barnes
President, XLENT Software
Springfield, VA 22152
(703) 644-8881

Bopotron! variations.

Bopotron! became an instant hit
in our home, but I had to make
these two changes to satisfy the
younger players.

To simplify choosing the starting
level, add:

155 ? "~":POKE 752,1
156 POSITION 2,5:? " FOR S
TART LEVEL PRESS 1-5":OPEN
IIl,4,O,"K:"

157 GET Ul,STARTLVL:IF (ST
ARTLVL(4') OR (STARTLVL}53
) THEN 157
158 STARTLVL=STARTLVL-48:C
LOSE 111

To increase the "shock effect" of
each screen:

325 a=PEEK(55'):POKE 55',0
330 GOSU8 4800:GOSU8 5000:
GOSU8 6000:GOSU8 7000:GOSU
8 8000:GOSU8 2000:GOSU8 30
08:POKE 55',~:POKE 54286,1
'2

Your readers may be interested in
these amendments.

Although not a subscriber, I have
never failed to buy ANALOG
Computing, since acquiring our
Atari in December, 1983, and find
it indispensable. Also, I'd like to
hear from any other Atari users.

Yours sincerely,
Robert Hume
Dartmouth, Nova Scotia, CAN

UNICHECKing.
I have had no luck trying to use

UNICHECK. Each time I try it,
I get an ERROR-l30 message. Any
suggestions on where I went wrong?

The instructions for the care and
feeding of my 1050 disk drive warn
against placing the drive any closer
than 12 inches from the TV. When
I see so many of the PCs on the



Full1000fcl Replacement guarantee.Any disk found to be defective will be replaced 'ree and we will also refund your return
postage. All orders shipped by First Class U.S. Mail. Add 51.95 shipping and handling for 1 to 5 disks. Add 52.95 for 61012
disks. California residents add 6% sales tax. Outside of U.S.A. and Canada add 15%. U.S. Funds only. We accept checks or
Money Orders. Sorry. no COD or Charge Cards. Allow three weeks for personal checks to clear.

LOTSABYTES DECLARES WAR!
WAR on high prices! We're going to put an end to the software price 'ripoff'. And YOU
can help \ 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% off retail' You continue to get FREE BONUSES
with each purchase of three or more disks.

#6 #7 #8 #9 #10
AMS MUSIC GAMES UTILITIES GAMES UTILITIES

25 all-time Two disk sides 17 more NEW.' NEW'
favorites packed with power-packed Two full sides A new
with a 14 more utilities to filled with assortment
Player great games. help unleash some of the of great and

program. Some the full best and powerful
Two sides. Arcade types. potential most recent. programs.

of your Atari. Some Arcade. Don't miss it I

$7.95 $7.95 $7.95 $7.95 $7.95

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.
$24.95 list

LotsaBytes price: $12.95

* * * *

GREAT GAMES!

LotsaBytes Exclusives!
SPACE GAMES: Three games
for one low price!. In 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?
$24.95 list

LotsaBytes price: $12.95

THE BEAN MACHINE by Steve
Robinson is an Award Winning
Arcade game that will drive you
crazy balancing a series 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

$24.95 list
LotsaBytes price: $12.95

DIGGERBONK, 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.
$24.95 list

LotsaBytes price: $12.95

CREATIVE LEARNING
ADVENTURES

Ages 4 to 10 - Disk only
1. Hours of educational fun
playing 3 exciting creative
adventures with a friendly alien
learning about our planet Earth.
Hand/eye co-ordination,
drawing, and music skills are
emphasized.
$24.95 list

LotsaBytes price: $12.95

2. Four challenging learning
games that are the favorites of
our friendly alien. Helps your
child to develop logical
reasoning ability.
$24.94 list

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.
$24.95 list

LotsaBytes price: $12.95

#5
EDUCATION
Loaded with
28 programs

on 2 disk sides
Fun learning
for the whole

family.
$7.95

#4
GAMES

All different!
14 more

better games
on 2 disk

sides. Some
Arcade types.

$7.95

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

Alan IS the registered trademark of Alan. Corp.

If you purchase any 3 or more disks at a time
you may choose any 1 of the following disks

FREE! !
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, #5, #6, #7, #8,
#9, or #10 (specify one) FREE!!

* * FREE BONUSES * *

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 Atari. 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 AtarL

, Reads any text file 'Built in Help screen
, Very fast! ' Works with ANY printer

, Instant top, bottom or text location
without scrolling!

, Every printer feature ' DISK ONLY (Any Atari)
, Search and replace 'Block move text

'Page eject/start ' Set margins/lines etc.
'Full justification 'Print headers etc.

, Block delete etc. ' Change video color
, Over 50 pages of docs and tutorials

TRUST US ON THIS ONE' YOU WILL LOVE IT'
Originally $49.95 LotsaBytes price $24.95

#3
AMS MUSIC
25 Advanced
Musicsystem
files including
a new Player

program.
2 sides.

$7.95

#2
UTILITIES

25 powerful
programs to
help you get

the most out of
your Atari
computer.

$7.95

LotsaBytes EXCLUSIVES

PUBLIC DOMAIN SOFTWARE

LOTSABYTES

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 $29.95 Only $14.95

ADVANCED
MUSICSYSTEM II
by LEE ACTOR
Allows you to create mUSiC.!)
with your Atari computer!
All new machine code.
, Control over pitch

duration, envelope ~
dynamic level, meter,
tempo and key.

, 4 independent voices
, 5'12 octaves per voice
'Save up to 8200 note:f In
'Custom DOS
, FULL instructions
, 24K disk
Originally $29.95 Only $14.95

#1
GAMES

Two full disk
sides packed

with over
25 games

including some
Arcade quality.

$7.95

CIRCLE #104 ON READER SERVICE CARD
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market with built-in drives, I won­
der if this caution is valid. Obvi­
ously, the built-ins are not a foot
from the monitor. Where space is
limited, this extra foot can be ask­
ing for a lot.

Very truly yours,
Bill Permer
Ft. Collins, CO

UNICHECK should work as it's
listed. The ERROR-130 indicates that
the U: device wasn't initialized proper­
ly, which means the AUTORUN.
SYS program is not being executed.
Be sure the filename is spelled cor­
rectly.

Finally, manually check the values
in Lines 150 and 190. These are the
load header bytes for the disk, and tell
the computer where to load the file
and where to run it.

As for the disk drive space problem,
I concur with your 1050 manual. Un­
less a disk drive is heavily shielded, the
magnetic field generated by a TV or

ANALOG COMPUTING

monitor can wipe out data. Myoid
Compucolor II computer, with its
built-in drive, wiped out more than
one of my disks when I left the com­
puter on for extended periods of time.

-TH.

Minicomp-lications.

Help! I need to know how to
save my object files made by Mini­
compo

I have DOS3. I loaded every­
thing just as your issue 23 says.
Then I typed GOTO 1000, and
everything worked fine.

Then I loaded DOS3 and pushed
S (for SAVE), 3000 (for starting),
318F (for ending), 0 (for optional
init.), and 3000 (for optional run).
It saved under Dl:TEST, Y, and Y.
Then it said, "Loading Dl:TEST
... -and then it froze up!

I turned off the computer and
repeated everything except for Run
this file (YIN)? I typed N, then I

ISSUE 27

typed G (go at hex addr.), 3000 for
run. And then it froze up again!

What can I do?
David Nichols
Spokane, WA

P.S. I really like your magazine!

If you're using Minicomp with
DOS2 .OS or DOS3, you need to
have a MEM.SAV file on your disk
to save the object code from the DOS.
Also, If you're saving/rom DOS, do
not enter an INIT ADDRESS. For
example, to save a file from address
range $3000-3140 with a run address
of $3000, you should type: D:FILE­
NAME.EXT, 3000, 3140,,3000.

Here's a modification for Mini­
comp that will save your object code
files for you. After compiling, stop the
program with the BREAK key and
type GOTO 9000. Then, simply en­
ter the starting, ending and run ad­
dresses (in decimal), and the filename
to save the program under.

The computer will save the object
code to disk and give you the READY

New. . . Improved
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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prompt. To execute the program just
go to DOS and load the file with the
L option.

'888 ? "MINICOHP OBJECT CO
DE SAVER":?
'810 TRAP '828:DI" fN$(20)
'020 TRAP '828:? "ENTER ST
ART ADDRESS";:INPUT STAD
'830 TRAP '830:? "ENTER EN
D ADDRESS";:INPUT ENAD
'040 If STAD}=ENAD THEN ?
"[ljBAD ADDRESS RANGE":? :GO
TO '820
'050 TRAP '040:? "ENTER RU
N ADDRESS";:INPUT RAD
'060? "OUTPUT fILENAME";:
INPUT fN$
'870 OPEN "1,8,0,fN$:PUT "
1,255:PUT "1,255
'080 STH=INT(STAD/256):STL
=STAD-STH*256:PUT "l,STL:P
UT "l,STH
'0'0 ENH=INT(ENAD/256):ENL
=ENAD-ENH*256:PUT "l,ENL:P
UT IU,ENH
'100 RAH=INTCRAD/256):RAL=
RAD-RAH*256
'110 fOR H=STAD TO ENAD:PU
T "l,PEEK(H):NEHT H
'120 PUT "1,224:PUT "1,2:P
UT "1,225:PUT "1,2:PUT "1,
RAL:PUT "l,RAH:CLOSE Ul:EN
D

For example, the Androton pro~

gram from issue 25 may be saved us~

ing these parameters:

• 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

'The preceding copyright of Atari. LJK and Synapse

800 and XL Series
Syn Calc $ Letter, 1495 orSyn File & each Data

Atari Writer Includes shipping Perfect
Send CHECK or MONEY ORDER to:

~~LRNCE
Dept. 2, 86 Ridgedale Avenue,

Cedar Knolls, NJ 07927
New Jersey Residents include 6% sales tax,

Dealer inquiries invited,

CIRCLE #105 ON READER SERVICE CARD
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START ADDRESS =11776
END ADDRESS =22248
RUN ADDRESS =12288

-T.H.

Math Attack for two,

Gentlemen, I need help. I put
Math Attack (issue 22) into the
computer and on disk, printed it
out and double proofed it. I'm fairly
certain that there are no errors in
the program entered on disk.

When RUN command is given,
the preliminary requests for com~

mand work, graphics for the man,
the first problem and the bomb ap~

pear on my monitor. But, from that
moment on, nothing moves. There
is no action.

I am using an 800XL and suspect
that the problem may be there, be~

cause the program was written for
a 400 or 800. I have a translator
disk, but it is of no help without
a self~boot disk-and Math Attack
is not set up to self boot.

FROM

&a1IIICe.
THREE

PDQ DISKS
AND A NEW

FUTURE
59.95

We'll tell you about the disks:

PDQ - Premium Disk Quality
DD - Double-Density (48 TPI)
DS - Double-Sided

The front is ready for you to format and
use; the back is reusable,

W21 - 21-year Warranty!

Your Atari (48-K) can tell you about your
new future.
Boot in the program on the back of each disk,
You'll see,
Order PDQ! Write "PDQ" on a paper, with
your (legible!) name and address; send
with $9,95 (we'lI pay the shipping for USA
and Canada . NYS residents add 7%
Sales Tax) to:

SENECOM
Dept. 22
13 White St.
Seneca Falls, N.Y. 13148

Limit: one order per address, please,
Atao is a registered trademar!< 01 Atari Corporation,

SENECOM is a registered trademar!< of
Seneca Computer Company. Inc,

CIRCLE #106 ON READER SERVICE CARD
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Do you have any suggestions, or
are there corrections which will ap~
pear in a later issue? I would cer~

tainly appreciate your help. This is
a program which would appear to
work well in a teaching situation,
and I really want to use it.

M.l. Houser
Columbus, KS

Math Attack should run fine in
the one~player mode, as listed. How~
ever, the program does not operate
properly in the two~player mode on
the XL series, The following:

330 DATA 104,16',15,205,12
0,2,208,5,16',1,141,244,6,
16',15,205,121,2,208,5,16'

1 141 245 6,16'
i50 DAtA 16',80,145,203,76
,'2,6,177,203,170,232,138,
145,203,16',14,205,121,2,2
08,34,16',1,205,245,6
370 DATA 138,145,207,173,2
48,6,205,132,2,208,6,16',1
,141,246,6,'6,173,24',6,20
5,133,2,208,6,16'

should correct this problem for you.
-TH.

DISK
BREAKS'

Fast, Reliable Repair
for Atari 810 & 1050

Disk Drives

• 3 Day Turnaround

• 90 Day Warranty

• $85 Flat Rate with
Repairable Exchange

• Spare Parts Available

Dealers-Special Rates Available
Ask about Express Expedite

Add $10 shipping & handling.
Check, MO, Visa, MC

MPS
The Disk Drive Specialists

(9'6) 786-6550
Call 8:00-5:00 Pacific Time

CIRCLE #107 ON READER SERVICE CARD
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STOP THE FUEHRER
... is the motto in Beyond Castle Wolf­

enstein, MUSE Software's sequel to its popu­
lar Castel Wolfenstein. Since the time you
escaped torture in the first game, your life
has been in big demand by the Nazis.

Now your commander needs a favor. .. He
wants you to deliver a package to Adolf. Your
mission (should you decide to buy the game)
is to find the briefcase left by the under­
ground in a closet inside Hitler's bunker,
then move on to a secret conference room,
set the bomb timer and scram. Keep your
wits about you, though-the place is crawl­
ing with troops.

Beyond Castle Wolfenstein is a graphics
game requiring 32K, disk drive and a
joystick.

From MUSE Software, 347 N. Charles
Street, Baltimore, MD 21201 - (301) 659­
7212.

ARCADE ACTION AND STRATEGY BY BRODERBUND
just studying in college, you learned to dance
... so well that you're now a whirling dervish
and can whirl yourself out of danger when the
need arises.

Also by Broderbund is Stealth, and, while
not the kind of game you'd play many times,
it exemplifies what the Atari computer is ca­
pable of in the graphics department. You find
yourself piloting a Stealth Starfighter along the
surface of a remote world, bent on seeking out
and destroying the Dark Tower.

As you buzz over positive energy fields, your
power level will increase (and, of course, de­
crease over negative fields). Volcanoes, both
active and dormant, add to the tension.

Enemy defenses will try to prevent you from
~eaching the tower, at all costs. These defenses
consist of scout planes, tanks, fighter planes,
bunkers and missiles.

The color, sound and action are top notch,
but, once you've accomplished your mission,
you're not likely to try more than another mis­
sion or two, even at the higher skill levels­
Stealth doesn't vary enough from attack run
to attack run (as Star Raiders does).

Whistler's Brother and Stealth are one­
player games and require a joystick, 48K and
disk drive. Retail is $29.95 each, Broderbund
Software, 17 Paul Dr., San Rafael, CA 94903
-- (415) 479-1170.

Whistler's Brother is absent-minded and
bumbling, but, with your help, maybe the two
of you can rediscover his lost treasures in the
rain forest of South America.

You see, your brother is Professor Fenton
Q. Fogbank, and right after he finagled a
PhD. in archeology, he set out for the jun­
gles, using the university's tools. But, after a
year there, he returned without treasure (or
the tools he'd borrowed). Being somewhat
hazy in the noodle, he forgot where he left
rhe tools-or the rare artifacrs he found, for
that matter.

So you set out with Fenton to find the valu­
able stuff, but it seems you'll spend half the
time keeping him out of trouble. He's con­
stantly reading his map when he should be
looking ahead, but a whistle from you will
bring him in the right direction. However, if
Fenton goes too far, he'll turn white with fear,
and both of you will be more vulnerable to
all kinds of nasty things.

As you journey through the thirteen chap­
ters, you'll encounter thunderstorms, natives,
treacherous trails, caves, a mummy and more.
It will also become apparent that Fenton is
such a pinhead that you probably should let
the natives have him!

Along the way, you'll find (and need) your
brother's lost tools. Lucky for you, instead of

The Market PlaceEXPOSEDI UNRELEASED ATARI SOFTWARE
The "old" Atari had always acquired and developed software that never saw the light of day, and it appears

that the new Atari Corp. now has to decide whether to release some of it, or not.

:~·,::"~.?ading These three educational pieces were spotted in their "ready
to go" packages, but their destination-the market or the scrapper
-may be announced in January, at the Winter CES (Las Vegas).

The Market Place, for 8- to 13-year-olds, is a social studies
simulation where you "run your own business;' competing and
learning the laws of economics. In Pre-Reading, youngsters 4
to 7 are taught pre-reading skills through alphabet games­
matching letters and pictures. Counting, also for 4- to 7-year­

'..-••••-.. olds, teaches basic addition.
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NEW FROM INFOWORLD
InfoWorld's Essential Guide to Atari Computers starts with a history of the Atari com­

puter line, then leads into Atari software and hardware, and the fine points of buying and
setting up your computer. Section two covers Atari BASIC and Logo, touching on machine

language and Action! A chapter on applications software has
A A Jk .JII.: :I\'\: A brief sections on word processors and spell-
AlARI AlAR!" AlARf AlARI AfARr AlARI'Jk Jk Jk Jk Jk ing checkers, educational software, commu-

ATARI ATAIlI" ATAR" ATARr ATAR\' nications, database management and spread-
!;. ~. sheets, accounting, music and home finance.

Jk InfoWorld's Jk Games get their own (fairly short) chapter,
JP.. ATARr ESSENTIAL ATARr Jk and fifteen pages are devoted to peripherals.
ATARr Jk GUIDE ATARr Section three is fairly brief, skimming through

ATARr ~. service and maintenance, user's groups, and
A TO Jk the future of Atari.
ATARr)f... ATARI® Jk ATAR!" Part two of the book consists of reviews of

ATARr , I J ATARr many popular non-game software products
~. ,{JlOt;~~::;':;:I~~:~~/;~'~;I;:/£::t;~f~f~:W(Jn:, ~. (reviewing computer gaines is an InfoWorld

)f... .Oi/i,m"d·".ipb.·rol, Jk no-no). The reviews are divided into cate-
)f... ATARI' A Jk A Jk ATARr Jk gories, covering word processors, finance/
ATARrJk ATARr A ATARr • ATAR\'. ATARI·. ATAR!" spreadsheets, data, education, sound, graph-

ATAR!" ATARr Ami· ~~., ~}}j. ics, programming (languages and utilities),
)f... Jk Jk A Jk Jk and peripherals. The last looks at a wide range
ATARr)f... ATARr Jk ATARr Jk ATARr JP.. ATARr Jk ATARr of products. The book finishes with a list of

ATARr ATARr ATARr ATARr ATARI' companies and their addresses, a glossary, and
~. ~. ~I" ~. ~. ~. a list of user groups.

The reviews are very well done and make the book worthwhile. Other than that, The
Essential Guide really isn't what its title implies.

By SCOtt Mace and the editors of InfoWorld, softbound, $16.95, 292 pages. Harper & Row,
publishers.

NOW-BANK ST. MUSICWRITER
Mindscape calls its latest offering, Music­

Writer, "the easiest and most professional
tool available for composing, playing and
printing out music:'

Using word-processor-like keysttokes, you
can compose, arrange and edit music in four
voices on the Atari, while changing melo­
dy, rhythm or harmony. Designed for ages
9 years through adult, MusicWriter by Glen
Chancy is part of Mindscape's Folio software
line of productivity/utility programs.

MusicWriter retails for $49.95; contact
Mindscape, Inc., 3444 Dundee Road, North­
brook, IL 60062 - (312) 480-7667.

is their new trivia game, which tests you on
topics ranging from the '84 Olympics to rock
'n roll. It includes TV, movies and Americana.

Players can compete with one another, in
teams, or against the computer. Each question
consists of a statement with one fact missing,
which you fill in from a multiple-choice list.
Features include color graphics, countdown
timer and "jingles:'

Cost is $29.95, Daystar Learning Corp., 525
University Avenue, Palo Alto, CA 94301 ­
(415) 323-3567.

10

,.... or tl InIIH'

_____ was the ftrst
nannar to break the tour-mtnu.te
mUe.

MONITOR TAKES ADVANTAGE OF ATARI'S SPECIAL GRAPHICS
Teknika's new MJ-lO 13-inch color moni­

tor (which rests over my 800 now) features
separate video inputs. The benefit is higher
resolution.

Because the 800 and 800XL have separate
video outputs, consisting of chroma (color)
and luminance (brightness), the MJ-lO can
utilize these, giving you a sharper image for
graphics and tex t.

The MJ-lO cabinet is matched to the XL
color scheme, in a contemporary design with
power switch, volume and on-indicator on
the front. Controls for the usual screen ad­
justment functions are beneath a panel hid­
den below.

The instruction manual clearly describes
how to attach the monitor to an Atari computer, using the special Atari-compatible cable
included, which also gives you sound through the built-in speaker.

Suggested retail, $299.00. Teknika Electronics Corp., 1633 Broadway, New York, NY 10019.

WHO WAS THE FIRST RUNNER TO
BREAK THE 4·MINUTE MILE?

This and over 2,000 other questions come
to you via Daystar Learning Corp. Factactics

OTHER NEWS
Datasoft has acquired the licensing rights

to market PacMan, DigDug and Pole Posi­
tion. All three were previously sold by Atari,
which recently lost the marketing privileges.

The games are identical to the previous
computer versions, with only slight altera­
tions to the graphics. All are shipped with
a cassette and disk in the same box, to al­
low for easy upgrade, should you move up
to a disk drive.

Retail for each game is $29.95, from Data­
soft, 19808 Nordhoff Place, Chatsworth, CA
91311 - (818) 701-5161.

• • •The US Doubler is a two-chip set for the
1050 disk drive, which, when installed, gives
full 180K double density capability, while
still maintaining compatibility with all soft­
ware and Atari DOSs. No soldering is nec­
essary.

The cost is $69.95 from lCD, Inc., 828
Green Meadow Avenue, Rockford, IL 61107
- (815) 229-2999.

• • •The Educational Computer Software
Catalog provides an excellent source of
hand-picked, quality programs. Most of the
descriptions are accompanied by a full color
screen photo and an age recommendation.
All of the programs described herein are
available by phone or order blank.

From Enriching Software Products, Inc.,
P.O. Box 183, Glencoe, IL 60022 - (312)
679-3475.



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

DEAU:R/DISTRIBUTOR INQUIRIES WELCOME!
Our other fine products inclUde

THE "PILL" and THE "SILENCER".

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 minufes!

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

The Atari XL series computers represent power, sophistication, and
tlexibility virtually unrivalled in tocays 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"!

f>DVf>.NfAGES over cheaper "translation procucts":

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

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

and Cartridges!)
4. The XL "FIX"! (disk or cossette) odds OVER 4K of usable RAM to your

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

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)!

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 procuct! 64K required!

DISTRIBUTOR/DEALER inquires welcome

J1\-
ATARI

ONLY

$49.95

)1'-
AlARI"

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

Mastercard-Visa-Money
Orders or Bank Checks. Atari
is a TM of Atari Inc. The
"PROTECTOR" is a TM of
COMPUTER SOFTWARE
SERVICES (division of S.C.S.D"
Inc.) 100% WARRANTY
(replacement only - no
refund policy.)

they claimedl

PROTECT your DISK programs and
files BEFORE lending them out!

THE
"PROTECTOR"! ™

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

Send $49.95 plus $4 shipping
and handling (N.Y,S, resi­
dents add 7"1. sales tax) to:
COMPUTER SOFTWARE
SERVICES
P.O. Box 17660
Roches1er, New Yortc 14621
Phone Order:
(716) 467·9326

JI\.
ATARI

ONLY

$49.95

THE
"IMPOSSIBLE"I ®

JI~
AlARI,

$69.95 (Rom)

$49.95 (0 or C)

Send $49.95 (S69.95 for Rom)
plus $4 shipping and handling
(N.Y.S. residents please odd 7%) to:
COMPUTER SOFTWARE SERVICES
P,O. Box 17660
Rochester, New York 14617

THE
XL "FIX"I ®

For years they said it couldn't be done.

Vastly SUPERIOR to any translation programs
available! FOR ATARI

1200XL/600XL/800XL with 64K.
(Please specify computer mocel number!)

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

JI,-
AlARI,

JI~
AlARI,
$69.95 (Rom)

$49.95 (0 or C)

ONLY

$149.95
ONLY

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

PURPOSE: The "IMPOSSIBLE" was developed in response to the estimated half million disk drive users that own a drive other than the Atari 81 0 (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, mocification to your disk drive has been eliminated! The advantages are obvious! Drive warranties are not violated, the chance occidental
damage 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 intoyour computer(nosoldering!) The "IMPOSSIBLE"I will read your program disk and then re-write it in an unprotected format! You may
make additional backup copies using a sector copier or even regular DOS! Becauseyour backup copy no longer has Bf>D SECTORS or 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 compatable!) for the
storage of several programs on one disk. A "COLUMN 80" program for Word Proccessing, etc. It allows 80 columns on the screen! The "XL-MATE" will allow
programs made with your 400/800 "IMPOSSIBLE"! to now play on your XL Computer! The METAMORPHOSES II program will allow you 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 specify!) with 48K and "B" Rom's. NOTE! The very old
ATARI computers were shipped with "A" Rom's which had some serious "Bugs". Even ifyou don'town an "IMPOSSIBLE,"you should upgrade to "B" Rom's
(simple to install!) We have them available at a very inexpensive price. CALL USI "XL" version available 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 procucts
have been "ripped-off" by industry parasite who have little or no ability to develop a procuct of their own so we can sympathize with their dilemma. All
C.S.S, procucts 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 pock 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 Atarl. we DO NOT guarantee that it will backup all pro­
grams in the past-present-and future! Wewill supply updates atS6 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 just to nome a few!

Mastercard-Visa-Money
Orders 01' CaShier Check.
Phone: (716) 467-9326
Please specify computer
model number!

Send $149.95 pius
$4 shipping and handling
(N,Y.S. residents please odd 7%)

COMPUTER SOFT'NAAf SEI\'V1CES
P.O. BOX 17660
ROCHESTER, N.Y. 14617
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24K Disk

by Jonathan Buckheit

While Atari offers a plethora of features not found
on "professional" systems, one feature lacking is a nu­
meric keypad. This was a perfect candidate for inclu­
sion on the new XL lines; sadly, it wasn't included.

In brief, a numeric keypad streamlines the entry
of digits. Instead of having the keys on the top row
of the keyboard, a group of keys are off to the side
of the keyboard itself. Another solution is to have
keys on the keyboard toggle from a certain function
to serve as keypad keys. Many of the portable systems
implement this.

For the Atari owner who wishes to have this fea­
ture, there are several routes. One is to buy Atari's
add-on keypad. This is expensive, and the required
software uses the infamous page 6, destined to get in
the way of a lot of software. Another solution is to
buy a new keyboard! Some manufacturers of add-on
keyboards offer this feature. This may be good for the
Atari 400 owners out there, but why should the owner
of another Atari computer-who has a perfectly good
and usable full-stroke keyboard-buy another?

You can choose to implement a numeric keypad
through software. This seems like a perfect solution
and, if implemented correctly, it comes close. Note
that I do consider a BASIC program which converts
the keys unacceptable; you can only use the keypad
within the realm of that BASIC program.

If you read the title of this article, you can see that
the solution is a couple of paragraphs away...

How to design the "perfect" keypad.
When you press a keyboard key, an IRQ interrupt

is requested. The Atari is interrupted and, for a few
fractions of a second, it takes care of the interrupt.
Think of it as someone tapping you on the shoulder.
You run off to perform another task and then return
to do what you were doing previously.

This process is beautifully illustrated by Chris Craw­
ford on the Atari Video Visits Tapes (circulated by
some user groups). In the case of a keyboard interrupt,
the Atari goes to the address pointed to by VKEYBD
at 520 ($208).

What would happen if we changed VKEYBD to
point to our custom routine? Well, we would have
almost full control of the keyboard! We can even im­
plement a keypad routine.

Now it's a piece of cake. We handle the keys just
like the OS routine does, with one exception: if the
Numeric Keypad is on, we replace certain keys with
their Keypad counterparts!

If you haven't guessed by now, that's what I imple-
mented. The following keys are redefined:

18~ ----} 78~

UIO ----} 456
JICL ----} 123" ----} ..
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How can we key in both a U and a 4? Good ques­
tion. The above keys flip from one definition to an­
other at the toggle of the CTRL-4 key. The defaults
are the regular letter definitions. Press CTRL-4, and
you get the Keypad keys. Press it again, and you go
back to letters.

Typing in Keypad.
To get Keypad working, you can type it in via two

methods. The first is to type in the assembly listing
(created with OSS's MAC/65) and assemble to disk
under the filename KEYPAD.COM. The second way
is to type in the BASIC loader. It will check the data
and then write out to disk the file KEYPAD.COM.

If you have DOS XL or OS/A+, you can now have
the Keypad load and initialize by typing KEYPAD
from the command processor. If you don't, I suggest
renaming the file AUTORUN.SYS to have it boot
up during powerup. If you already have an AUTO­
RUN.syS file on the disk, rename it TEMP. Now re­
name KEYPAD.COM as AUTORUN.SYS. Finally,
copy TEMP to AUTORUN.SYS, using the append
feature of the copy command (see your manual under
"copy" for details). You can now delete TEMP.

The Keypad will load in at the value indicated by
MEMLO. That is, it inspects the system low memory
pointer and loads the routine at that location (by re­
locating itself). Next, it raises the low memory pointer
to protect itself. See the source code for details. What
this boils down to is that loading Keypad will wipe
out any program already in RAM.

Naturally, Keypad is protected against SYSTEM RE­
SETs, so you don't have to type in a USR call or a
GOTO address after every RESET. If you want to dis­
able Keypad (to go to Atari DOS, etc.), hold down
OPTION while you press SYSTEM RESET.

Assembly code documentation.
Often even a commented assembly code listing can­

not really inform the reader of what's going on. Here
then, is a line-by-line description of the code.

Lines 100-340 - These lines contain the pro­
gram's title (110-140) and the program equates
(200-340). I prefer to equate most addresses, be­
cause it keeps things clear in my head and makes
for very readable assembly code.

Lines 400-1030 - Coldstart (powerup rou­
tine). This routine is executed during powerup
only. Powerup does not necessarily mean reboot­
ing the computer. It is more proper to say that
this routine is executed during the load process
of the Keypad only.

Line 400 - Sets the origin of this routine.
Location $4000 (16384 decimal) is where the pro­
gram loads initially; it is out of most everyone's
way. Putting this code lower in memory might
interfere with DOS and/or various other routines
placed in low memory.

Lines 430-460 - Save the contents of DOSI-

NI in the JSR call at Line 1100. Now (at Line
1100), instead of JSR KEYPAD, it reads JSR (con­
tents of DOSINI). During a SYSTEM RESET;
the Atari calls (JSRs to) the routine pointed to
by DOSINl. Usually, this is DOS (if it's booted).
If you wish to hook a program into the SYSTEM
RESET chain, you save DOSINI's contents, so
you may call the last application hooked into the
RESET chain (normally DOS).

Lines 480-510 - Point the RESET vector
(DOSINI) to our routine. Since we load our pro­
gram at the contents of MEMLO (which indi­
cates the lowest free memoryaddress), pointing
DOSINI to the contents of MEMLO is akin to
pointing DOSINI toward the first byte of our
program.

Lines 530-870 - Relocate the program. This
routine is not relocatable, and several instructions
must be changed to point to the new address of
the code (which will be at low memory). Since
this program is small, we can change the instruc­
tions which are not relocatable, using LDAs and
STAs. Larger programs would have to use a relo­
cation program, along with a relocation bitmap.
For a discussion of relocatable programs, I refer
you to Bill Wilkinson's "Insight: Atari" columns
in Compute! magazine (July 1983, August 1983,
September 1983 and January 1984).

Lines 890-1010 - Move the relocated code
to the contents of MEMLO (low memory).

Line 1030 - Calls the setup routine.
Lines 1090-1440 - Are the RESET routine.

This routine is called each time SYSTEM RESET
is pressed and at the initial load of the routine.

Line 1100 - Boots the last application (see
above).

Lines 1120-1210 - Check to see if OPTION
is pressed. If it is, the routine is "unhooked:' It
is removed from the SYSTEM RESET chain, and
the setup routine is not called.

Line 1240 - Disables IRQ interrupts. We do
this because of a problem on all 6502 computers:
you can only change one byte of a two-byte vec­
tor at a time. If we've changed one byte, and the
user causes an IRQ interrupt before we change
the second byte, terrible things might happen.
VBIs follow the same principle.

Lines 1270-1320 - Point VKEYBD to our
routine. Now all key presses will cause the com­
puter to call our routine instead of its own.

Line 1340 - Enables IRQ interrupts. Since
we have changed the vector, it's safe for them
to function again.

Lines 1360-1440 - Move the low memory
pointer over our routine, so we will not be over­
written. Most programs (if not all), such as BA­
SIC, use MEMLO to determine where to place
their programs. Since we are under where the
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Atari thinks low memory is, we won't be over­
written. The routine then exits with an RTS in­
struction.

Lines 1500~241O - Contain the replacement
keyboard routine. This routine replaces the OS
keyboard handler.

Lines 151O~1520 - Save the Y register onto
the stack. We must save all registers that we use,
except the accumulator, which is saved by the
OS IRQ handler.

Lines 1540~1580 - Check to see if the same
key is pressed as the last one. If it is, we check
to see if the key delay (KEYOEL) timer has ex­
pired. Only if it has do we accept the key. This
is what causes the delay between keys that are
auto-repeating.

Lines 161O~1670 - Check to see if CTRL-1
is pressed. If it is, SSFLAG is toggled from on
to off, or vice versa. Many OS routines check
for SSFLAG. If it's on, they wait until it's turned
off before they will function (also known as a
"pause").

Lines 1700~1800 - Check to see if CTRL-4
is pressed. If it is, TOGGLE is toggled (like an
SSFLAG). Thus, Keypad knows whether it must
convert keys or not, by checking TOGGLE.

Lines 1850~1860- Check to see if TOGGLE
is set. If it isn't, keys are converted.

Lines 1930~1970 - Replace certain keys with
their Keypad counterparts.

Lines 1990~2010 - Report the key as pressed.
Lines 2030~2040 - Set KEYOEL. If you want

to change this parameter (for an explanation of
what it does, see above), change the LOA #$03
to another value.

Lines 2060~2070- Cancel the attract mode
(when the monitor starts changing colors). As
the manuals state, when a key is pressed, attract
mode stops.

Lines 2100~2110 - Set the auto-delay rate
(the delay between when you press a key and
when it starts to repeat). If you change the LOA
#$30 to another value, you can change the auto­
delay rate without using Sammie McCaa's Fast
Repeat Key from ANALOG Computing issue
16.

Lines 2140~2170 - Retrieve the Y register
(which we saved) and the accumulator (which the
OS saved) from the stack.

Line 2190 - Exits the IRQ interrupt.
Lines 2210~2250- Get the replacement key

for the key just pressed from the key table.

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

1)0. BOX nOS/REDONDO BEACH, CA 90278
(213) 376-4105

For ATARI 800XL, 1200XL, 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 BASIC on.
Easy plug in installation and much more!

"'SPECIAL OFFER'"
Until december 31, 1984 receive
MacroMon XL free with purchase of the
XL BOSS!-Disk a $30 value - excellent,
unique monitor for beginner and pro
alike-wrilten especially for the BOSS.
Please specify computer model. $79.95
for 800XU600XL with 64K* $89.95 for
1200XL *.

ALLEN
- MACROWARE

An all machine language text,
graphics, mixed mode dump for EP­
SON, GEMINI, NEe, PROWRITER,
OKIDATA, M-T SPIRIT, 160L,
KXP-1090, DMP-80, ISD 480,
SEIKO/AXION GP5S0A.
Self booting can be used while pro­
gramming or even running other pro­
grams.
Work with or without BASIe, ED/ASM,
PILOT, LOGO. Calendar generator.
Horizontal format allows text to be
continued in same direction. Change
widths, height, center and much more
from the keyboard or your program.
Special handlers for PAINT, Micro­
Illustrator, LOGO, Micropainler, etc.
Includes LISTER program for inverted
and special characters plus demos and
ideas. $29.95* 16K Disk-All Inter­
faces.

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 of linked DOS2 or
OSA + 2 files, directories, dup
filenames. Fast searches, mapping, file
trace. Disassembler, speed check and
much morel Low priced, fast, easy,
and powerful! $29.95 16K Disk.

Send S.a.s.e. for update info.

*TERMS: U.S. funds; check or M.O.
add $2.50 shipping/handl­
ing add 6% CA - 6.5% LA
COUNTY add $3.00 for
C.O.D. No charge cards ac­
cepted add $2.50 foreign
orders normally out within
48 hours.

* Tr<ldemark of Atari, Inc.

CIRCLE #109 ON READER SERVICE CARD
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• .,2F2
.40
'''2FC
.99
'9F
'''2Fl
'02.,9
."2FF
'''228
'''2.,a• .,C
• .,2E2
.04
• .,2E7
'OeIF

2310,2340 - are the tables of which keys
should be replaced, and with which keys. They
are not ATASCII, but internal code. See ANA­
LOG Computing issue 15 for a table of these
values.

Lines 2400,2410 - Hold the TOGGLE
switch value.

Lines 2470,2480 - Set up the auto-boot.
This enables our routine to execute when it is
loaded. I chose to INITialize the routine instead
of RUNning it.

The Numeric Keypad is certainly a workable solu­
tion to the keypad problem. It works with nearly all
software. And, best of all, for typing in mammoth pro­
gram listings with lots of DATA statements (you know
the ones; a lot are printed here in ANALOG Com,
puting), it can't be beaten for accuracy and quickness.
Just think, the Keypad is the last program you'll ever
have to type in using the old method! D

Listing 1.
BASIC listing.

188 REM ••••••••••••••••••••••••••
118 REM * KEYPAD CREATE *
128 REM * by Jona1han Buckhei1 *
138 REM ••••••••••••••••••••••••••
148 REM
158 GRAPHICS 8:POKE 152.1:? " .......Readin
9 DATA":DIM BUf$C2'4}
168 ? " ...Reading Line: ":LINE=338
118 POSITION 16.5:? LINE
188 TRAP 228:fOR 1=1 TO 25-6*CLINE=448
):READ A:SUH=SUH+A:BUf$CLENCBUf$)+l)=C
HR$CA):NEHT I
1'0 If PEEKCI83)+256*PEEKC184) (>LINE T
HEN 380
280 READ CKSUM:lf SUH=CKSUM THEN LINE=
LINE+I0:GOTO 110
210 GOTO 2'0
228 If PEEKCl'5)(}6 THEN 2'8
238 ON LENCBUf$)(}2'4 GOTO 1'0:? "~.a.DA
TA lines O.K.":? ".Inser1 a DOS disk.
press ~."
240 If PEEKC5321')<}6 THEN 248
258 TRAP 318: OPEN 'U.8.8. "D : KEYPAD. COM
II

268 POKE 858.11:ADDR=ADRCBUf$):POKE 85
2.ASCCCHR$CADDR»:POKE 853.INTCADDR/25
6):POKE 856.38:POKE 851.1
278 H=USRCADRC"hhhl;lLUm"}.16):If PEEKC8
51)}127 THEN 318
288 ? " ...file Hrit1en.":POKE 752.8:END
2'8 ? ""'Incorrect DATA at line ";LINE:
LI'ST LINE:POKE 752.0:END
388 ? " ...Line ";LINE;II is MissingP':POK
E 752.8:END
318 ? " ...Disk HRITE error.":POKE 752.8:
END
328 REM * ML DATA fOLLOW'S *
338 DATA 255.255.8.64.251.64.165.12.14
1,125,64,165,13,141,126.64,173.231.2.1
33L I2.113.232.2.133.2"6
34~ DATA 13.173.231.2.24.185.48.141.14
7.64LI73L232L 2.185.8LI41.152.64.173.23
1 2,z4 1~5 1~3.141.5~42
358 DAtA 28',64,141,214.64,141.228.64.
173.232.2.185L 8,141 L218L 64.141.215.64.
141,221,64.17~.231.z.8'~8
368 DATA 24.185.13'.141.227,64.173.232
,2.185,8.141,228,64.173,231.2,24.105.1
46 141 3.65 173 232 11878
376 DAtA 2,105.8.141,4.65,173.231.2.13
3,212,173,232,2,133,213.168,8.185.124,
64,145,212,288.1'2.14'81

380 DATA 154,288.246,248,21,32,124,64,
173,31 L288L201,3 L288.11L173,125,64,133
.12,17~.12~,64.1~3,13,1"21
3'0 DATA '6,128,16',172,141.8,2,16',64
,141,',2,88,173,231,2,24,185,154,141,2
31 2 144,3 238,28558
488 'ATA 232,2,'6,152,72,173,'.218,285
, 24212,288L 5 L I73,24112.288,62.173,'.21

28 ,15',z8u 18.238 4
410 DATA 173.255,2,73,255,141,255.2.17
6,45.281,152,288.11,173.21.65,73,255,1
41,21,65,173,',218,26'6'
420 DATA 172.21,65,240,18,160.7,217.7,
65,248.27,136.16.248,141,252,2,141,242
.2,16' 3,141 241,2"34
430 DAtA 2.16',0,133.77.16',48.141,252
.64,21.65,43.2,184,168.184.64,185.14.6
5.288,227,37.1,322'7
448 DATA 5L8Lll,13L8L58L31L38,26.24.2'
,27,8,226,z.z21,2.~.~4.~30'2

•
CHECKSUM DATA.

(see page 8)

188 DATA 526,13,472,535,86,388.4'8,251
,121,625.554,717.622.843,838,7865
258 DATA 1',47',381,276,'53,838,851,61
3.452,140,275.264.413,72',2.6617
480 DATA "8.44'.'84.1.'6'.33'3

•
Listing 2.

Assembly listing.

,--------------------
, NUMERIC KEYPAD
'by Jonathan Buckheit,--------------------,
,---------------
IPro9r•• Equat••1---------------,
CHI
ATRACT
CH
CTRL4
CTRLl
KEY DEL
KBCDDE
aaFLAB
aRTIMR
IIKEY8D
OOaiNI
INITAD
ZPA9E
MEMLO
CONSOL
I1----------------------------
ICald.tart (Relocat.) Rautine1----------------------------
I,
COLO LOA OOSINI ,a.v••ddr •••

6TA KEYPAD+l 'o~ the l •• t
LOA DOSINI+l '.ppllc.tlon .0

E~~ ~~~r~D+2,~:!nt·rh~0~~a~f
BTA DOSINI 'vector to
LDA ME"LO+1 lour routine
6TA OOaINI+l
LDA ME"LO 'R.loc.t•.•.
CLC
AOC .KEYIRQ-KEYPAD
STA Rl+1
LOA MEMLD+l
ADC •• .,e
STA R2+1
~e~ MEMLO 'R.loc.t ••••

ADC 'TOaSLE-KEYPAD
STA R3+1
STA R4+1
aTA Rll+1
LOA MEMLO+l
ADC ' • .,1lI
aTA R3+2
STA R4+2
STA Rll+2
LDA MEHLO JReloc.t•..•
CLC
ADC .OLDKEY-KEYPAD
BTA R6+1
LOA MEMLO+l
ADC ••ee
STA R6+2
~e~ MEMLO IR.locat••••

ADC .NEWKEY-KEYPAD
BTA R7+1
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ULTIMATE
STORAGE

Foreign orders - add $2.50 each for shipping and handling.
Please allow four to five weeks for delivery

Address: _

Name: _

City: __---'--- _

I enclose my check or money order in the amount
of $ _

Send me: __ ANALOG Computing files
__ ANALOG Computing binders.

Here's the perfect way to organize your ANALOG
Computing library-sturdy, custom-made binders
and files in deep blue leatherette with embossed
silver lettering. Silver labels are included to index
by volume and year. One binder or a box-style file
is all you'll need to accommodate 12 issues (1 year)
of ANALOG Computing-all the games, pro­
grams, tutorials and utilities that you want handy

PLEASE PRINT

The ANALOG Computing binder opens flat for
easy reading and reference. They're economically
priced at only $7.50 each-3 binders for $21.75
or 6 binders for $42.00, postage paid.

The ANALOG Computing file is attractive and
compact, holding 12 issues for easy access. Files
are available for only $5.95 each-3 files for $17.00
or 6 files for $30.00, postage paid.

'Exit

ISav. V R_giste...

KBCODE 'Bet key
CH1 ISa... a. l •• t?
PROCEBS ,No.
KEVDEL
EXIT

IDi ••ble IRQ's
• <KEVIRQ 11n ..... t ne"
VKEVBD 'kbd routine
• >KEVIRQ
VKEVBD+I

JEnable IRQ'.
'Move I'1EI'1.LO pnt ...

I'IEI'ILO+I
••ee
R7+2
ME"LO 'Move con~.nt.
ZPABE ,of I'IEI'ILO to
~~:~~:t IPaQ_ Z.ro••e.
~~~~:~I:v'l'Iove Keyp&d

'TOGGLE-KEYPAD+I
"'DYE tWe have mor.!
NOlRQ ,Inlt Keyp&d

LDA KBCODE 'Get Ite~ONTROL-ICI'IP .CTRLI ,I.
BNE NOPAUSE INo!
LDA BBFLAB tToQgl. pau••
EOR "FF
eTA BBFLAB
BCB EXIT

CI'IP .CTRL4 'CONTROL-~?
BNE NOTOGGLE INa!

LDA TOBBLE 'Keyp&d H&1l
EOR "FF IToggle it

BTA TOGGLE
LDA KBCODE IR••tor. keycode

LDA
ADC
BTA
LDA
BTA
LDA
BTA
LDY
LDA
BTA
1NY
CPY
BNE
BEQ

BEl
LDA
BTA
LDA
STA
CLI
LDA
CLC
ADC
BTA
BCC
INC
RTB

TVA
PHA
LDA
CI'IP
BNE
LDA
BNE

NEWKEV

,
NOTOGBLE
R~ LDV TOBGLE 'Keyped an?

BEll NONUI'I 'No.
LDY ••e7 I Chan9_ 7 key.,

LOOP
R6 CI'IP

~k~~5~k~Y'~V~:~d
key?

BEQ
DEV 'Do naHt.!
BPL LOOP 'We have ..-or.!,

NONUI'I BTA CH .Key pr••••d
eTA CHI 'La.t pr ••••d
LDA •••3 In.bounce ,.at.
BTA KEYDEL
LDA .n. 'Poke att.ract.
BTA ATRACT,

EXIT LDA ••3' ,Auto-delay rat..
eTA eRT11'1R
PLA IR•• to,.. V
TAV
PLA IR••t.or. Acc
RTI 'Ret.urn,

BETNUI'IKEV
R7 LDA ~g~~~v.V IR.plac....nt.

BNE

,
NOPAUBE,
R3,
R~

I
NOIRQ
RI

R2

,
PROCEBS

,
,-------------fTabl. of Key.1-------------
1
OLDKEV

,
,--------------------IRESET Sutton Routine,--------------------,
KEVPAD JBR KEYPAD ,.elf modified

~~~ ~~~~OL :g~~~g~eh~:~.
BNE NOIRQ ,No!
LDA KEVPAD+I 'Re.et the
BTA DOBINI 'RESET vector
LDA KEVPAD+2
STA DOSlNl+1
RTS 'Return

,
,-------------
lToQQle B.. ltch,-------------
1
TOBGLE .BVTE •••,
,---------'Auto-Boot.,---------,

RETURN,
,----------------------------aNew KeybOArd Routin. Follow.,----------------------------,
KEVIRQ

.- INITAD
.WORD COLD,

,--------------lEnd of ProQ" ••,--------------
I

.END

•

State: Zip Code: _

Send your order to:
Jesse Jones Industries

PO Box 5120, DEPT. ACOM
Philadelphia, PA 19141

Satisfaction guaranteed or money refunded.

CIRCLE #113 ON READER SERVICE CARD
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16K Cassette or 24K Disk

by Angelo Giambra

ANALOG COMPUTING ISSUE 27

How would you like to instantly renumber any BA­
SIC program by merely pressing the START key on
your computer console? Instant Renumber will load
into your computer a machine language renumber util­
ity, which will jump into action every time you press
the START key. Here's how to use it.

Loading it in.
First, key in Instant Renumber, making sure to key

the DATA statements accurately. Save it to cassette
or disk before running it. There are two reasons for
this: first, if you made any errors keying in the DATA
statements, your system will probably lock up when
you run the program. Second, after the program runs
correctly, it self-destructs. I'll explain why later.

After you've saved the program, run it. Your screen
will go black for about thirty seconds while the DATA
statements are being read into memory. Finally, you
will see a message similar to the following on your
screen:

RENUMBER INSTALLED
AT DECIMAL ADDRESS

72'2
On your computer, this number may differ. Jot this

address down on a piece of paper for reference. I'll
explain why later in this article.

Instant Renumber is now resident. It will remain
on the job until you press SYSTEM RESET or turn
off your computer.

Using it.
To activate it, load any BASIC program into mem­

ory. List a few lines of it on your screen. Now press
the START key on your console. The message IN­
STANT RENUMBER appears on your screen, and
a second later the READY prompt appears. Your pro­
gram has just been renumbered in increments of ten.

This renumber utility resolves all references to line
numbers in statements such as GOTO, GOSUB, IF
...THEN, etc.

If the utility encounters no problems, it simply ends
with the READY prompt. Otherwise, after resequenc­
ing your program, it reports problems to you in the
following manner. Suppose you have this program line:

50 GOSUB 1000

If Line 1000 is nonexistent, Instant Renumber re­
ports it this way:

HF 50

This means that, on Line 50, the target address (1000)
was not found. You must correct incorrect line num­
bers manually.

Symbolic references are handled in a similar man­
ner. Consider this line of BASIC:

20 GOTO NEHTLINE

Instant Renumber will report this as follows:
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1:< Call for prices on joysticks, printer c'ables, blank floppy disks, and other computer accessories. 1:<

COMPUTABILITY
P.O. Box 17882

Milwaukee, WI 53217

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

MODEMS
Hayes Amart

Modem 300 Call
Mark II 79.00
Mark VII/Auto Ansi

Auto Dial Call
Mark XII/1200 Baud Call
MPP 1000 C Call
R-Verter Modem

Adaptor 39.95
Prometheus Call

INTERFACES
Aid interfast I Call
Ape Face Call
R-Verter Modem

Adaptor 39.95
MPP 1150 Call

DISK DRIVES
Indus GT. . Call
Percom. . Call
Asira 2001 Call

SPINNAKER (cant'd.)
Pacemaker - Cart 22.95
Fraction Fever- Cart 22.95
Grandma's House - D 19.95
Kids on Keys - Cart 22.95
Klndarcomp - Cart 22.95
Search / Amazing Thing - D 22.95
Snooper "1- D 22.95
Snooper '2 - D .22.95
Story Machine - Cart 22.95
Trains - D 22.95

SSI
Carrier Force - D 41.95
Combat leader - DIT. . 27.95
Cosmic Balance II - D 27.95
Cosmic Balance - D 27.95
Broadsides - D . . 27.95
War In Russia - D 55.95
50 Mission Crush - D 27.95
Quesfron - D. . 34.95
Ralls West - D 27.95
Bomb Alley - D . . . 41.95
Computer Ambush - D 41.95
Galactic Adventures - D 41.95
Computer Baseball- D 27.95
Reforger 88 - D . . 41.95
Objective Kursk - D 27.95
Breakthrough / Ardennes - D41.95
Field of Fire - D 27.95
Imperial Galactlum - D 27.95

SYNAPSE
Air Support - DIT . . 23.95
Alley Cat - DIT 16.95
Blue Max - DIT 23.95
Dimension X- DIT 23.95
Drelbs - DIT 23.95
Electrician - DIT .. 23.95
Encounter - D. , 16.95
Fort Apocalypse - DIT 23.95
Necromancer - DIT 23.95
New York City - DIT. .. . .. 23.95
Pharaoh's Curse - DIT 23.95
Quaslmoda - DIT 23.95
Rainbow Walker - DIT 23.95
Relax Stress Reduction Sys.. 79.95
Shamus Case 11- DIT 23.95
lepplln - DIT 23.95
Synflle - D 49.95
Syncolc - D. . 49.95
Syntrend - D.. 49.95
Synchron - D 27.95
Syncomm - D 27.95
Synsfock - D 27.95

D-Dlsk T-Cossene
Cart-Cartridge

Delta 15X .... 499
Radix 10X.. . 549

mlcronlCS'lnc
THE POWER BEHIND THE PRINTED WORD.

Est. 1982

)I~ATARI

Gemini 10X . 249
Gemini 15X .. 389
Delta 10X .... 369 Radix 15X .... 629

Powertype 329

PRINTERS SUPERPRINTER
A/phacom 40C PACKAGES

w/lnterface .... 99.95 Gemini 10X and
Alphacom BOC Apeface 323

w/lnterface ... 1B9.95 Prowriter and
Axiom AT-550 .. 279.00 Apeface 409 ATARlisatrademarkofATARI,INC.

Epson Call Legend BBO and Atari Inc. has cut all hardware and
Prowriter I Call Apeface 30B ft
Riteman . . . .. . .. Call No additional ship. charges on SO ware prices please call for
Silver Reed. . . Call printer packages in ConI. l;SA latest prices!!!
Toshiba 1340 Call I::::::::-:::::-----i-..:..::..:..:..::...:..::...!:..:....:.:..=...::::~=-------~---l
Toshiba 1351 Call MOSAIC IL F
Silver Reed Call 4BK RAM 94.00 ~Q;@I ,.

64K RAM/400 .. 149.00 ~
ATARI MODEM 64K RAM/BOO +
SPECIAL Cable Kit #1 .. 169.00

Hayes 300 & 64K Expander for
R-Verter 239 600 XL 99.95

Hayes 1200 & t--B-rln-g-th-e-tr-Iv-ia-c-ra-z-e-h-o-m-e---l

R-Verter Call with P.Q. The Party Quiz
Game for the Alari 800 &
800XL (disk only) Call

No additional shipping for Modem
packages In Cont. USA

ORDERING INFORMATION. Please specify system. For fast delivery send cashier's check, money order or direct bank transfers. Personal and
company checks allow 2 weeks to clear. Charges for COD are $3.00. School Purchase Orders welcome. In CONTINENTAL USA, include $3.00
shipping per software order. Include 3% shipping on all Hardware orders, minimum $3.00. Mastercard & Visa please Include card # and expiration
date. WI residents please add 5% sales tax. HI, AK, FPO, APO. Canadian orders - add 5% shipping, minimum $5.00. All other foreign orders,
please add 15% shipping, minimum $10.00. All goo.ds are new and include factory warranty. Due to our low prices, all sales are final. All defective
returns must have a return authorization number. Please call 414-351-2007 to obtain an RA# or your return will NOT be accepted for replacement
or repair. Prices and availability are subject to change without notice.

ACCESSORIES CBS SOFTWARE MICROPROSE MISC. ATARI (cant'd.)
Ape - Link 29.95 Call lor lIems and prices Chopper Rescue - DIT 23.95 Dragon/Pem - D. . 27.95
Gemini lOX 8K Upgrade Call DATASOFT Fioyd / Jungle - D/T . . .. 23.95 Adventure Master - D 34.95
Koala Pad - D . . 69.95 Hellcat Ace - DIT 23.95 Get Rich Series - D 34.95
Koala Pad - Cart 74.95 8ruce lee - DIT 23.95 Mig Alley Ace - D/T 23.95 Q-Bert - Cart. . . 34.95
Humpty Dump - D 29.95 Micrapolnter - D. .23.95 NATO Commander - DIT .. 23.95 MPP Modern Driver - D 19.95
Monitors Call ~ost TO~b -gj~ 23.95 Solo Flight - DIT. .23.95 Mlcrafller - Cart 34.95
Compuserve Starter 27.95 M~~~~~ ~~: DIT·.· ' j~:~~ Splnlre Ace - DIT 23.95 Mlcrocheck - D 34.95
Vldtex. . 29.95 letter Wizard + Spell- D.. 54.95 Wingman - DIT. .. . 23.95 Mr. Do s Castle - Cart 34.95
EIS SUbscription Kit 64.95 Conan the Barbarian _D/T. 27.95 Air Rescue I - D/ T 23.95 Fragger II - Cart 34.95
Allen Voice Box 11- D. . .. 99.95 M D DIT 27 95 Challenger - DIT 23.95 Net Warth - D 54.95
Analog Compendium 9.95 r. 0- . . . . . . . . . . ... F-15 Strike Eagle - DIT 23.95 Stlckybear - D. . . . .27.95
Atarl Ass~mbler 14.95 DISKEnES MISCELLANEOUS ATARI Fischer Price - Cart.. . 19.95
Compute s Machine Dyson Call Dlskey _D 34.95 Windham Classics - D 19.95

lang / Beg. . 12.95 Verbatim For Ultra Disassembler _D 34.95 Dmnltrend Universe - D 69.95
Inside Alarl Dos 19.95 Certron. . 10 pak Cadewrlter _D 69.95 Space Beagle - D 23.95
Mapping .the Alarl. . 14.95 Elephant. . . & Star league Baseball D/T 23.95 Adventure Writer - D. . .. 41.95
Compute s 1st - 3rd Books Maxell Quantity Star Bowl Faotball- DIT .. 23.95 Beachhead - D 23.95

Atarl- EA 12.95 Memorex Pricing. Dina Eggs _D 27.95 letter Pertect / Spell- D 74.95
Printer Stand 15.95 Ultra Magnetics· Master Type _D/ Cart 27.95 Harcourt / Bruce SAT. - .. 59.95
Omnlman. . .B2.95 BASF . Flight Simulator 11_ D 37.95 SAG.E. Grophlcs Editor - D 39.95
Omnlvlew 80. ., . . .. . 39.95 ELECTRONIC ARTS SAM. _D . . 41.95 Strip Poker - D 23.95
Printer Ribbons Call Archon _D . 2995 Castle Wolfensteln _D. . 20.95 MIllionaire - D 27.95
Ramrod Xl. . Call Pinball Construction: [) .. : 29:95 Compuserve Starter Kit 27.95 Scroll of Abadon - D 23.95
WICO Joysticks Call M U l E _D · 29.95 Home Accountant - D 49.95 OPTIMIZED SYSTEMS
MPP 64K Printer Buner Call Murder/ llnderneuf _D 29.95 Megafont 11- D . . .. 19.95 Action - Cart. .69.95
U-Prlnt 16. 32. or 64K Buner. Call One on One _D .29.95 Monkey Wrench 11- C . .37.95 Basic Xl- Cart. .69.95
TAC III Joystick 12.95 Archon II _D ' 29.95 Movie Maker - D 37.95 MAC/65 - Cart 69.95
Starllghter Joystick 9.95 Financial Cookbook _D. .37.95 Ultima 111- D . . .41.95 MAC/65 Tool Kit - D 27.95
Ramrad Xl 99.95 Music Construction _D 29.95 Jupiter Mission - D . . 34.95 Action Tool Kit - D 27.95
Muppet Keys (Xl Only) - D.54.95 Realmlimposslblllty _D. .29.95 80ulder Dash - D/ T. . 20.95 DOS Xl- D 27.95
ACTIVISION EPYX Scraper Caper - Cart. .34.95 Action Aid - D 27.95
Decatholon - Cart.. . 29.95 C II f It d I Miner 2049 er - Cart 34.95 C65 - D 59.95
Beamrlder - Cart .. 29.95 a or ems an pr ces Spy Hunter - Cart 29.95 Handy - Writer - D . . . Call
Hera: Cart 29.95 INFOCOM Tapp'er - Cart. . . . . . . 29.95 Postal Taal- D 41.95
Plttall 11- Cart. . .29.95 Deadline - D. . .29.95 Up N Down - Cart. . . 29.95 Print Taal- D 41.95
River Raid - Cart. . .. 29.95 Enchanter - D. . .23.95 Beach landing - D 27.95 SIERRA ON.L1NE
Designer Pencll- Cart 29.95 Infldel- D 29.95 Pic Builder - D . . 27.95 Dark Crystal- D . . 27.95
Space Shuttle - . . .29.95 Planettall- D 24.95 Astrochase - D 20.95 Homeward _D . . . 49.95
Lone Ranger - Cart 29.95 Sorcerer - D . . .. 29.95 Flip - Flap - DIT. . .20.95 Quest For Tires _D 23.95
lenjl- Cart. . 29.95 Starcrass - D . . . 29.95 Sargan 11- DIT 16.95 Ultima 11_ D 41.95
AVALON HILL Suspended-D. . 29.95 Odesta Chess-D 49.95 Ultima I-D. . 23.95

C II I It d I , Witness - D 29.95 Millionaire - D 27.95 AKE
a or ems an pr ces Sea Stalker- D. . 24.95 Spy vs. Spy - D 23.95 SPINN R

BRODERBUND Cutthraats - D. .24.95 Adventure Writer -D 41.95 Adventure Creator - D 22.95
Bank Street Writer - D .49.95 Suspect - D 24.95 MMG Basic Complier - D .. 69.95 Aerobics - D 27.95
laderunner - D. . 23.95 Hltchlker - D . . 24.95 Summer Games - D. . .27.95 All In the Color Caves - C.. 22.95
Mask of the Sun - D 27.95 lark 1- D . . 24.95 Pltstap 11- D . . 27.95 Alphabet lao - Cart 22.95
Operation Whirlwind - D 27.95 lark II or 111- D . . 27.95 Gateway to Apshal- Cart .. 27.95 Delta Drawing - Cart. .22.95
Spelunker - D. .2D.95 Mantezuma's Revenge - D . 29.95

~~II~~I~~S Brother .. ·.··.·.·.·. ~8:~~ To Order Call Toll Free For Technical Info, Order
Print Shop - D . . 34.95 Inquiries, or for Wise. Orders -

Serpent's Star-D 27.95 800-558-0003 414-351-2007

'vo;'~'I'':!\~v~_~IIiIIIiIii''''_>'"'e_:'<Ompu.t(fili'
OOW~OO[~l(gGiJ~OO@@[?@w ij£{]w@iff~OO®Z;;SW@.I~OO'~O@W'~

CIRCLE #110 ON READER SERVICE CARD



PAGE 20 ANALOG COMPUTING ISSUE 27

SR 20

This means that, on Line 20, there is a symbolic refer­
ence. You'll have to adjust these yourself.

Not all messages indicate an error. Sometimes we
turn off the TRAF statement by assigning it to a non­
existent number, such as TRAP 40000. The Instant
Renumber program will report lines which use this
convention with an NF message, although they are

_ not truly errors.
Never activate Instant Renumber until you have

listed the program to the screen. It is not necessary
to list the entire program. Just type in LIST, press RE­
TURN, then immediately press the BREAK key. You
must do this, because BASIC keeps a set of internal
pointers which tell it where program lines begin and
end. When you add or delete lines, BASIC sometimes
does not update its pointers until several changes have
been made. Instant Renumber needs these pointers
to be current. Listing the program forces BASIC to
do an update.

Sometimes you may want to renumber your program
in increments other than ten. Instant Renumber may
be activated manually. Earlier, I told you to jot down
the decimal address that appears on the screen after
the utility installs itself. To manually run it, key in
a USR statement like the following:

K=USR(72~2,100,5)

In this example, 7292 represents the decimal address
you jotted down. Remember, your number may differ.
The next number, 100, is the base number. It tells
Instant Renumber that you want your first program
line to be resequenced as Line 100. The last number,
5, tells the utility to increment each successive line
by 5.

How it works.
Here's how the program works. It first installs In­

stant Renumber in low memory. This varies on differ­
ent systems, depending on-among other things­
whether you have cassette or disk. It protects the util­
ity by altering the LOMEM pointer to point to the
end of the machine language code. That way, BASIC
will never use· the memory occupied by Instant Re­
number. That's why the program vanishes after you
run it. Altering the LOMEM pointer forces BASIC
to realign all of its internal pointers, and it loses track
of where the current program is!

Next, the program activates a vertical blank inter­
rupt routine, which also resides in low memory. A
VB interrupt routine is a series of instructions your
computer executes every sixtieth of a second. You
don't know it's running, but it is always there. The
VB interrupt is constantly checking to see if you have
pressed the START key. If you have, it activates In­
stant Renumber.

One final note for those of you with disk drives.
When you key in DOS, the DUP.SYS file begins to
load into the same area of memory occupied by the

VB interrupt routine. Normally, this would cause the
system to lock up. The program guards against this,
by providing for an automatic SYSTEM RESET the
first time you key in DOS. Instead of going to the
familiar DOS menu, your screen will flicker, and you
will remain in BASIC. Simply key in DOS again to
get to the DOS menu.

Fast relief.
Because Instant Renumber is written entirely in

machine language, it is incredibly fast. Even programs
which exceed 500 lines are renumbered in less than
two seconds.

I think you'll find Instant Renumber an invalu­
able tool. Renumbering your BASIC programs was
never so easy! 0

Listing 1.

100 REM ASSEMBLER RENUMBER UTILITY
110 REM BY ANGELO GIAMBRA
120 REM
130 REM SINCE THE RENUMBER UTILITY IS
140 REM NOT FULLY RELOCATABLE, BASIC
150 REM LOOKS FOR THE JSR'S AND FIXES
160 REM THE ADDRESSES
170 REM
180 I=7~4:REM START OF HANDLER TABLE
1~O IF CHR:$ (PEEK (X» o liE II THEN I=I+3: G
OTO 1~0
200 ADDR=PEEK(I+l)+PEEK(I+2)*256+6:REM

GET EDITOR PUTBYTE ADDRESS
210 ADDR1=PEEK(ADDR)+PEEK(ADDR+l)*256+
l:REM COPY EDITOR PUTBYTE ADDRESS
220 AD2=INT(ADDR1/256):AD1=ADDR1-AD2*2
56
230 LET LOMEM=PEEK(743)+PEEK(744)*256:
POKE 55~.0:AMOUNT=25000

240 HIMEM=(PEEK(106)-16)*256:I=HIMEM
250 FOR 0=0 TO 702:READ A
260 IF COUNT=15 OR COUNT=84 OR COUNT=2
88 OR COUNT=247 OR COUNT=252 OR COUNT=
257 THEN GOSUB 380:GOTO 268
218 IF COUNT=260 OR COUNT=403 OR COUNT
=488 OR COUNT=413 OR COUNT=428 THEN GO
SUB 388:GOTO 260
288 IF COUNT=444 OR COUNT=451 OR COUNT
=45' OR COUNT=488 OR COUNT=518 THEN GO
SUB 308:GOTO 268
2'8 POKE I,A:I=I+l:COUNT=COUNT+l:NEKT
O:GOTO 348
308 POKE I.A:I=I+l:READ LO:READ HI
318 IF LO=O AND HI=O THEN LO=AD1:HI=AD
2:GOTO 338
328 ADDR=LO+256*HI:OFFSET=ADDR-AMOUNT:
HI=INT((LOMEM+OffSET)/256):LO=LOMEM+OF
fSET-HI*256
338 POKE I,LO:I=I+l:POKE I,HI:I=I+l:CO
UNT=COUNT+3:READ A:O=O+J:RETURN
340 O=I:TRAP 388:COUNT=8
358 READ A
360 If COUNT=1'3 OR COUNT=242 OR COUNT
=264 THEN GOSUS 448:GOTO 360
378 POKE O,A:O=O+l:COUNT=COUNT+l:GOTO
358
388 INSTALL=PEEK(743)+PEEK(144)*256:?
"~II

3'8 POSITION 10,7:? "RENUMBER INSTALLE
D":POSITION 18,8:? "AT DECIMAL ADDRESS
"480 POSITION 16.10:? INSTALL:POSITION

8.23
418 POKE 55~,34
428 X=USR(I,HIMEM,I)
.n8 END
448 POKE O,A:O=O+l:READ LO:READ HI
458 POKE O.AD1:0=O+1:POKE a.AD2:0=O+1:
COUNT=COUNT+3:READ A:RETURN
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468 DATA 184,281,2,248,28,178,248,5,18
411841282 L 288,251,16,,253,32,0,0,16,,3
, 33, 85,f6,L64
478 AlA 18~,184 133,232,184,133,231,1
84,184,133,233,165,136,133,283,165,137
,133,284,165,231,133,22',165
488 DATA 232,133,238,168,8,177,283,133
L285L288L177,283L133L286L56,165,283,22
~L13~,16~,284,22~,13~,24u
4~8 DATA 54,288,177,283,133,287,288,17
7,203,133,288,208,32,43,'8,165,288,1'7
L287 ,288,28,165,283,24
~88 DATA 181,287,133 283,165,284,185,0
,133L284L165122'L24,l01,233,133,22,,14
412,Z38,Z38, 68,u,248
5 8 DATA 188,164,288,16',8,248,288,16'
,8,240,35,177,203,201,18,248,31,281,11
,248,27,281,12,248
528 DATA 23,281,13,248,1',281,35,248,1
5,201,38,248,5,281,7,248,3,'6,248,71,2
48,71,248,73
538 DATA 288,177,283,201,28,248,68,281
,22,240,64,201,14,208,62,200,132,227,1
71,283,133,212,208,177
548 DATA 203,133,213,208,111,283,133,2
14,288,177,283,133,215,136,136,136,32,
221," 165 235 56 22',285
550 DAtA 1~5,2Q6,240,11,165,236,176,5,
56L233,1~144L3'~22,,286,144,35,176,61,
24u,53,248,5~,144

568 DATA 184,248,45,280,'6,16',83,32,8
,8,16',82,32,8,8,16',32,32,8,8,32,72,'
',165
510 DATA 227,168,200,'6,165,136,133,22
8,165,137,133,221,165,231,133,218,165,
232,133,21',16',8,248,24
588 DATA 248,183,248,183,248,183,144,1
",165,283,133,228,165,284,133,221,165
,22',133,218,165,230,133,21'
5'0 DATA 165,220,56,22',138,208,165,22
1,22',13',240,71,160,8,165,235,56,241,
228,133,223,288,165,236
688 DATA 116,5,56,233,1,144,58,241,220
,133,224,144,52,165,223,201,8,288,6,16
5,224,281,8,248
618 DATA 28,165,218,24,181,233,133,218
,144,2,230,21',165,228,24,168,2,113,22
8,133,228,144,2,238
620 DATA 221,16',8,248,17',16',0,248,8
7,248,77,248,71,248,11,144,14',16',78,
32,8,0,16',10
630 DATA 32,8,8,16',32,32,8,0,16',1,13
3,228,165,22',133,218,165,230,133,21',
32,241,",32
648 DATA 238,216,160,8 132,223,177,243
,16,',41,127,32,0,8,16',32,208,8,32,8,
0,164,223
658 DATA 288,288,233,32,0,8,165,227,16
8,208,288,288,208,208,288,'6,248,5',24
8,17,248,58,144,115
660 DATA 32,241,",165,227,168,288,280
,288,208L 288L 288,'6

1
280,117,203,201,23

,240,17,~01,~4,240, 3
670 DATA 281,14,288,5,152,24,185,6,168
,16',8,248,232,200,32,81,'8,117,203,28
1,20,248,8,201
688 DATA 22,248,4,208,240,248,48,'6,28
8 L 117,283,201L 21,248,13,201,14,288,5,1
5~,24,185,6,1Q8

6'8 DATA 16',8,248,236,280,152,1'1,288
,176,2,144,170,'6,16',8,133,216,133,21
7,32,218,217,165,212
780 DATA 133,235,165,213,133,236,'6,24
0,47,165,218,133,212,165,21',133,213,3
2,178,217,165,228,281,1
718 DATA 248,25,165,227,168,165,212,14
5,203,288,165,213,145,283,288,165,214,
145,283,288,165,215,145,283
728 DATA 288,288,288,16',8,133,228,'6,
165L136L133L283L165L137L133,204,165,23
1,1~3,2~,,1Q5,2~2,1~3,2~8

738 DATA 165,283,56,22' 138,165 284 22
,,13,,248,43,168,2,177,283,133,223,165
L 22',24,168,8,145,283
,48 DATA 165,238,208,145,203,165,22',1
81,233,133,22',144,2,238,238,24,165,28
3,181,223,133,283,144,2

158 DATA 238,204,16',8,240,202,'6
768 DATA 16',8,133,8,133,2,165,',248,8
,16',116,133,10,16',228,133,11,184,184
,133,288,184,133
718 DATA 281,184,133,206,184,133,285,5
6,173,231,2,133,283,233,1,133,0,113,23
2,2,133,284,233,0
788 DATA 133,1,160,8,171,287,145,283,2
4,165,283,185,1,133,283,144,2,230,204,
24,165,287,105,1
7'8 DATA 133,287,144,2,230,288,165,288

11'7~286L208L224LI65L207Ll'1,285,288,28,24,16~,28f,10~,14~,13~

888 DATA 281,165,288,105,0,133,288,168
,8,165,283,133,4,165,284,133,5,171,287
,145,283,288,1'2,158
818 DATA 208,247,24,165,283,185,158,14
1,231,2,165,284,185,8,141,232,2,16',1,
164,283,166,284,32
828 DATA '2,228,76,8,168,173,31,288,28
1,7,288,6,16',8,133,2,248,117,281,6,28
8,113,165,2
830 DATA 288,18',13,1,133,2,168,8,24,1
65,4,105,133,133,283,165,5,185,8,133,2
84,132,3,117
848 DATA 283,32,0,8,164,3,288,1'2,18,2
88,242,24,165,4,185,'8,133,6,165,5,185
,8,72,165 '
858 DATA 6,12,16',18,72,16',0,72,16',1
8,72,16',0,72,16',2,72,165,1,72,165,8,
72,'6
868 DATA 16',155,32,8,0,168,8,24,165,4
,185,151,133,283,165,5,105,8,133,204,1
32,3,171,283
818 DATA 32,0,8,164,3,280,1'2,6,288,24
2,16',143,141,252,2,76,'8,228,125,281,
286,211,212,1'3
880 DATA 206,212,32,210,1'7,286,213,20
5,1'4,1'7,210,155,82,6',65,68,8',155

Put a Monkey Wrench
into your ATARI 800 or Xl
Cut your programming time from hours to seconds, and have 33
direct mode commands and functions. All at your finger tips and
all made easy by the MONKEY WRENCH II.
The MONKEY WRENCH II plugs easily into
the cartridge slot of your ATARI and works
with the ATARi BASIC.
Order your MONKEY WRENCH II today and I
enjoy the conveniences of these 33 fAatures:

Line numbering
Renumbering basic line numbers
Deletion of line numbers
Variable and current value display
location of every string occurrence
String exchange
Move lines
Copy lines
Up and down scrolling of basic programs
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
The MONKEY WRENCH II also contains a machine
language monitor with 16 commands that can be used
to interact with the powerful features of the 6502 microprocessor.

MAE
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*- SblAB

Assembly listing.

•

OF 1ST STATEMENT?

lEND OF LINE?

lODES A NUMBER FOLLOW?

~~~DEXl'rEND
BOBACK
.22
GOBACK
.14
PRINTBR

INY
JSR CHECKTOKEN
LOA STATEoFFSET
CMP LINEOFFSET lEND OF LINE?
BNE NEXTSTATEMENT
LOA INDEX IINCREMENT INDEX
CLC I BY OFFSET
AOC LINEOFFSET
STA INDEX
LOA INOEX+I
AOC .0
STA INOEX+I
LOA CURLINE
CLC
AOC INCR
STA CURLINE IINCREMENT LINE NO
BCC NX2
INC CURLlNE+l

NX2
LOY .0 IRESET INDEX
BEQ LOOP

NEXTSTATEMENT LOY STATEOFFSET
LOA .0
BEQ NXTSTATEMENT

RESEQA LOA.0
BEQ RESEQB

CHECKTOKEN
LOA (INOEXl,Y
CMP .10
BEQ GOTO ICHECK THE TOKEN
CMP .11 liS IT ONE WE WANT?
BEQ GOTO
CMP .12 116 IT A GOSUB
BEQ GOTO
CMP .13 lOR A TRAP STATEMENT
BEQ GOTO
CMP .3~ lOR A RESTORE
BEQ GOTO
CMP .30 ION GOTO
BEQ ONGOSUBA
CMP .7 IIF STATEMENT
BEQ ONGOTOA
RTS

ONBOSUBB
ONGoTOB
ENTRYF
RESEQC
GOBACK

LOA .s53 IPRINT SR MESSAGE
JSR PRINT
LOA tlS52
JSR PRINT
LOA .SPACE IPRINT A SPACE
JSR PRINT
JSR PRINTLINENO
LOA SAVEY IRESTORE Y
TAY
INY
RTS

TOPSEARCH LOA POINTER
BTA SINOEX IPOINT TO BOP
LDA POINTER+l
BTA SINOEX+I
LOA BASE IGET BASE LINE NO
STA FUTLINE ISTORE IT
LOA BASE+I
BTA FUTLINE+I
LDA tl0
BEQ SEARCH

RESEQO BEQ RESEQE
ONGOSUBC BEQ ONSOSUBO
ONGOTOC BEQ ONGOTOD
ENTRYE BCC ENTRYF
ENDSEARCH LDA INDEX ISET SINDEX TO

STA SINDEX 'CURRENT POSITION
LOA INDEX+I
STA SINDEX+I
LOA CURLINE ISET FUTURE LINENO
STA FUTLINE ITO CURRENT LINE NO
LOA CURLINE+I
BTA FUTLINE+I

LOA SINOEX ILOOK FOR REFERENCED
SEC ILINE NUMBER
SBC EOP lEND OF PROGRAM?
INY
LDA SINOEX+I
BBC EOP+l
SEQ NOT FOUND IYEP!
LDY tl0
LDA REFLINELo IBET REF LINE

,
ITHE FOLLOWING 'BUCKET BRIBAOE'
IMAKE THE RENUMBER UTILITY
IRELOCATABLE
I
ONGOSUBA BEQ ONGOSUBB
ONGOTOA BEQ ONGOTOB
RESEQB BEQ RESEQC
GOTO I NY
ENTRY LDA

CMP
BEQ
CMP
BEQ
CMP
BNE
INY
STY
LOA
STA
INY
LDA
STA
INY

~~~ c~~~~M'Y
INY

~~~ C~~~~~~,Y
DEY
DEY
DEY
JSR CONVERTIT ICONVERT BCD LINE
LDA REFLINELO 'GET LINE NO?
SEC
SBC LINELOW ISUBTRACT CURRENT LINENO
LDA LINEHI
BEQ CHECKFLAB
LDA REFLINEHI
BCS SBCA lIS REFERENCED LINE
SEC IAT TOP OF PROBRAM
SBC .1 lOR BOTTOM?
BCC TOPSEARCH

SBCA SBC LINEHI
CHECKFLAB BCC TOPBEARCH ISTART AT TOP

BCS ENDSEARCH ISTART FROM HERE
BEQ ONGOSUBC
BEQ ONGoTOC
BCC ENTRY
BEQ RESEQD
INY
RTS

PRINTSR

SEARCH

IBELL RINGER

IRETURN AN ERROR

IFP TO ASCII
IFP TO INTEGER
IINTEGER TO FP

ITHROW AWAY HIGH BYTE
ISTORE BASEBASE+I

BASE

INDEX
EOP
INDEX+I IHAVE WE REACHED
EOP+I lEND OF PROG?
RESEQA :THEN GO RESEQ

C~~~B~~~~T IGET LINE OFFSET

~~~TJ6~~~~+,rGET STATEMENT OFFSET

sDBEb
sD9D2
SD9AA
SF3

ITHROW AWAY HIGH BYTE
INCR ISTORE INCREMENT
POINTER IBASIC'S POINTER
INDEX ITO PROGRAM CODE
POINTER+l
INDEX+I
BASE
CURLINE ;SAVE BASE HERE
BASE+I .
CURLINE+I
tl0

C{~~t~~,rsfg~~ IfNENO

(INDEXl,Y ILOAD HI BYTE
LINE;;!

.2~3

PRINT
.3
ERR
ERROR

PLA
CMP .2 I CORRECT NO.
BEQ GOODPARAMS 10F PARAMETERS?
TAX
BEQ RINGBELL

PLA IERROR
PLA IWRONS PARAMETERS
DEX
BNE ERRLOOP

RINGBELL

I
lOS EQUATES
I
FPA
FPI
IFP
INBUFF
I
IWORK AREAS,
PRINT
I
INOTE: BASIC WILL LOOK UP THE
IEOITOR PUT BYTE ADDRESS AND
IFILL THIS IN FOR US
I
POINTER 13b
INDEX SCB
EOP 13B
LINELOW SCD
LINEHI SCE
LINEOFFSET • SCF
STATEOFFSET • sD0
CURLINE SE~
LINENOI S04
LINEN02 SO~

LINEN03 SDb
LINEN04 S07
LINEN05 sDB
LINENOb SD9
FRO S04
REFLINELO - sEB
REFLINEHI· SEC
FUTLINE sDA
SINDEX SDC
TEMPI sDF
TEMP2 sE0
TEMP3 SEI
TEMP4 sE2
SAVEY SE3
FLAG sE4
BASE SE7
INCR sE9
ERR SB9
ERROR sB940
SPACE S20
I

I INSTANT RENUMBER
tby A. Gi ....bra
I

ERRLOOP

LDA
JSR
LDA
STA
JMP

GOODPARAMS
PLA
STA
PLA
STA
PLA
PLA
STA
LDA
STA
LDA
STA
LOA
STA
LDA
STA
LOY

LOOP LOA
STA
INY
LDA
STA
SEC
LOA
SBC
LDA
SBC
BEQ
INY
LDA
STA
INY

NXTSTATEI'lENT
STA

CHECKSUM DATA.
(see page 8)

180 DATA 237,641,80,41',165,183,26,'5,
844,477,4'6,385,16',734,4'0,5441
250 DATA 432,412,621,656,476,724,1'6,8
16,572,327,64,,78,,444,125,277L 7436
480 DATA 647,"6,812,41L7'4,88~,283,58
2,30','82,53,838,171,'4u,271,8605
550 DATA 671,470,47',585,252,552,648,1
'7,223,'26,658,181,322,552,'47,7567
780 DATA 232,716,253,205,123,727,447,4
8',350,357,876,7'6,15,155,'36,6677
850 DATA 4'8,213,557,654,1'14
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LDA ••4E ILOAO 'N'
JSR PRINT
LDA ••46 ILOAD 'F'
JSR PRINT
LOA .SPACE ILOAD A SPACE
JSR PRINT

PRINTLINENO
LDA .1
STA FLAG ISET FLAG
LOA CURLINE
STA FUTLINE ISET FUTURE LINE
LDA CURLINE+l
STA FUTLINE+l
JSR CONVERTBACK
JSR FPA ICONVERT TO A STRING
LDV ."

INY lIS IT ONGOTO
LOA ~~~OEX),VCI1P
BEQ CHECK IT
CI1P .14 lODES NUI1BER FOLLOW,
BNE AHEAD
TVA
CLC
ADC 16 I BUI1P V BV 6
TAY

AHEAD LDA ."BEQ ONGOTO lIT'S AN ONGOTO COI1I1ANO
CHECKIT INV

TVA
CI1P STATEOFFSET lEND OF STATEI1ENT?
BCS OUT
BCC ENTRVC IFOUND ON GOSUB

OUT RTS

&ICONT
LDA I"
BEQ SEARCH

FOUNDITA LDA .111
BEQ FOUND IT

RESEQE BEQ RESEQF
ONSOSUBD BEQ ONGOSUBE
ONSOTOD BEQ ONBOTOE
ENTRVD BCC ENTRVE
NOTFOUND

ICONVERT HEX LINE TO BCD
ICHECK FLAS
I IS IT TURNED ON?

ISPIN THROUGH UNTIL THE END

lEND OF PROGRAI1?

IRESTORE V

lSIII""

FUTLINE
FRO
FUTLINE+l
FRO+I
IFP
FLAG
.1
RETURN
SAVEV

POINTER IALL LINE REFERENCES
INDEX ITAKEN CARE OF
POINTER+l INOW RESEQUENCE THE PROGRAI1
INDEX+l
BASE IGET BASE NUI1BER
CURLINE
BASE+l
CURLINE+I

INDEX

LINENOI ISTUFF LINE NUI1BER
(INDEX),V IINTO BASIC CODE

LINEN02
(INDEX). V

LINEN03
(INDEX),V

LINEN04
(INDEX), V

." ICOVERTS BCD LINE TO HEX
LINENOS ICLEAR SAND 6
LINEN06
FPI IFP TO INTEGER
FRO IGET THE INTEGER
REFLINELO ISTORE IT
FRO+l
REFLINEHI

RESEQ

.111
~~~~~~~~r ISTORE IT

~~~~~~~,v ISTORE HI BVTE
INCR IINCREI1ENT IT
CURLINE
liNEXT
CURLINE+l

EOP
INDEX+l
EOP+l
ENDITALL IVES (WHEW>
.2
(INDEX),V IGET LINE OFFSET
TEI1Pl ISAVE IT
CURLINE IGET CURRENT LINE NO

."FLAS

.111111."2
6
3."4.CF
.CO
.CB
.111111 IBASIC WILL FILL THIS IN

8
9
.E474
.E4SC
.O"lF."A743
764
.E462

FINISH-VBROUTINE+l
MSG-VBROUTINE
READV-VBROUTINE
CR-VBROUTINE-l

- INOEX-VBROUTINE
VBROUTINE-BEGIN

LOA
STA
LOA
STA
LDA
STA
LDA
STA

LOA
SEC
SBC
LOA
SBC
BEQ
LOV
LOA
STA
LOA
CLC
LDV
STA
LOA
INV
STA
LOA
ADC
STA
BCC
INC

*-

LOA ." ICLEAR WARI1START FLAG
STA WARMST
STA SWITCH
LOA BOOT
BEQ NODISK IIF HE HAS A DISK
LOA. <WARMSTART 'CAUSE RESET
STA OOSVEC IIF HE KEVS IN DOS
LDA • >WARI1START

CLC
LOA INDEX IGO TO NEXT LINE
ADC TEI1Pl
STA INDEX
BCC IINOCARRV
INC INDEX+l

LOA ."BEQ SPINNER
ENOl TALL RTS IAT LONG LAST, THE END

CONVERT IT
LDA
STA
STA
JSR
LOA
STA
LOA
STA
RTS

RESEQH BEQ
CONVERT BACK

LOA
STA
LOA
STA
JSR
LOA
CI1P
BEQ
LOA
TAY
LOA
STA
INV
LDA
STA
INV
LOA
STA
INV
LOA
STA
INV
INV
INV

RETURN LOA
STA
RTS

RESEQ

I INSTALL RENUI1BER PROGRAI1
'by A. Giambra
I
ITHIS PROCEDURE WILL MOVE THE
IRENUI1BER CODE FROI1 HIGH MEllOR V
ITO LOW MEMORV AND FIRE UP THE
IVERTICAL BLANK SERVICE ROUTINE
I

SPINNER

liNOCARRV

I
IDS EQUATES
I
WARI1ST
BOOT
WARI1START ­
SETVB
CONSOL
DOSVEC
I1EMLO
CH
EX ITVB,
'WORK AREAS
I
LOI1EI1
SWITCH
IX2
IX3
INDEX
IX
IXI
SVE
PRINT
I
I OFFSETS
I
DIFF
OFFSET
OFFSET3
OFFSET 1
OFFSET INDEX
OFFSET2
I
BEGIN

&INEXT

IFOUND LINE NUI1BER

IBUI1P V UP BV 6

IRESTORE V

RESEQG
ONGOSUB
ONGOTO
ENTRVD
CONVERTBACK
SAVEV

lIS THIS ON GOSUB?
~~~OEX),V

~~~EOFF IIF VES, THEN PROCESS IT

TAKEOFF
.14 IDOES A NUI1BER FOLLOW?
LOOPAGAIN

TEI1Pl
~~~~UFF)I~otP~~~+ ~~~R~~~~~G
••7F ITURN OFF HIGH BIT
PRINT
.SPACE ILOAO A SPACE
ENDNF

JSR PRINT
LDV TEI1Pl
INV
BNE LPX

SEC
SBC i~A~?EX).V IARE WE THERE?
STA
INV
LOA REFLINEHI
BCS SBC2
SEC
SBC U
BCC NOTFOUND ICOULDN'T FIND IT
SBC i~A~gEX).VeTA
BCC NOT FOUND
LOA TEI1Pl lIS IT A I1ATCH?
CI1P I"
BNE CONTINUE
LOA TEI1P2
CI1P III
BEg FOUND ITA
LOA FUTLINE I KEEP LOOKING
CLC
ADC INCR IINCREI1ENT FUTURE LINE
STA FUTLINE
BCC 81FAHEAD
INC FUTLINE+l

LOA SINDEX IPDINT SINDEX TO
CLC I NEXT LINE
LDV 12
ADC

~n~~iX)IXODSTA OFFSET
BCC &ICONT
INC SINDEX+l

BTV
LDA
BPL
AND
JSR
LDA
BNE

SBC2

JSR PRINT
LOA SAVEV
TAV
INV
INV
INV
INV
INV
INY
RTS
BEQ
BEQ
BEQ
BCC
JSR
LDA
TAV
INV
INV
INV
INV
INV
INV
RTS

ONGOSUB INV
LOA
CI1P
BEQ
CI1P
BEQ
CI1P
BNE
TVA
CLC
ADC 16
TAV

LOOPAGAIN LDA 1111
BEQ ONSOSUB

TAKEOFF INV
JSR
LOA
CI1P
BEQ
CI1P
BEg
BNE
BEQ
RTS

CONTINUE

RESEQG
GETOUT
ONGOTO

81FAHEAD

LPX

LPXI

ENDNF

RESEQF
ONGOSUBE
ONGOTOE
ENTRVC
FOUNDIT
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LDA IX+l
CI1P IXl+l IARE WE DONE?
BNE L 'NOT YET
LDA IX
CMP IXI
BNE LINDT YET
CLC
LDA IX
ADC lIOFFSET2 'POINT TO THE
STA IX IVB INTERRUPT ROUTINE
LOA IX+l
ADC lI0
STA IX+l
LDY lI0
LDA SVE IPOINT INDEX TO MEMLO
STA INDEX
LDA SVE+l
STA INDEX+l

MOVEVB
IMOVE THE VB TO LOMEMLDA

~g~I:YSTA
INY
CPY lIDIFF
BNE MOVEVB
CLC
LDA SVE
ADC lIDIFF 'BUMP THE LOMEM POINTER
STA MEMLO 'UP PAST OUR ROUTINES
LDA SVE+!
AOC lI"
STA MEMLO+l

ROUTINELDA 117 'START UP THE VB
LOY SVE
LDX SVE+!
JSR SETVS
JMP SA000 IJUMP TO BASIC

VBROUTINE
LDA CONSOL
CMP lI7 ISTART NOT PRESSED
BNE COMP
LDA lI0 'TURN OFF OUR SWITCH
STA SWITCH
BEQ RETURN

STA DOSVEC+l

PLA
PLA
STA IX+I IGET START ADDRESS
PLA 10F RENUMBER
STA IX
PLA
STA IXl+l ISET END ADDRESS
PLA
STA IXI
SEC
LDA MEMLO
STA SVE 'SAVE LOMEM ADDRESS
SBC III 'IN ADDRESS 0
STA LOMEM
LDA MEMLO+l
STA SVE+l
SBC lIlil
STA LOMEM+l
LDY lI0

•

IPOINT TO READY MESSAGE

ITHIS RTS CAUSES AN INDIRECT
JSR TO THE RENUMBER UTILITY
THIS IS WHERE RENUMBER RETURNS
'PRINT A CARRIAGE RETURN

'SET UP PARAMETERS
'FOR RENUMBER ON THE STACK

'FINISHED?

'POINT TO THE BANNER MESSAGE

'DID THEY PRESS START

'ARE THEY HOLDING IT
'DOWN? IF 50, JUST RETURN

'SET THE SWITCH

INDEX ISET UP OUR RETURN ADDRESS
lIOFFSETl"SFF
IX2
INDEX+!
lIOFFSETl/25b

STY IX3

~~~ ~~¥~i'Y :~~~~~S~H~I~~~N~~ BASIC
LDY IX3
INY
CPY lIIS
BNE MESS
CLC
LDA
ADC
STA
LDA
ADC
PHA
LDA IX2
PHA
LOA Uill
PHA
LOA lI0
PHA
LDA U0
PHA
LDA lI0
PHA
LDA lI2
PHA
LDA LOMEM+! 'THIS IS WHERE RENUMBER LIVES
PHA
LDA LOMEM
PHA
RTS

STY IX3
~~~ ~~¥~i'Y 'PRINT READY
LDY IX3
INY
CPY lib
BNE LOOPER
LDA 11143 'SET BREAK FLAG
STA CH

CMP lib
BNE RETURN
LDA SWITCH
BNE RETURN
EOR lIS01
STA SWITCH
LDY lI0
CLC
LDA INDEX
ADC lIOFFSET
STA SVE
LDA INDEX+!
ADC lI0
STA SVE+l

JMP EXITVB 'EXIT VB
MSG .BYTE 125

:~~~~ :.!0,MIN6TANT~

.BYTE .$S0,"RENUMBER'·

.BYTE S9B
READY .BYTE "READY",S9B
FINISH

CR
LDA lIS9B
JSR PRINT
LDY lIlil
CLC
LOA INDEX
ADC lIOFFSET3
STA SVE
LDA INDEX+!
ADC lI0
STA SVE+l

LOOPER

MESS

RETURN

COMP

IX
U
I X
CHECK
lX+l

~~~~I:Y :G~¥Eli~ET§E~~~~~R

SVE
III IINCREMENT OUR INDEXES
SVE
INCRINDEX
SVE+l

CHECK

LDA
STA
CLC
LDA
ADC
STA
BCC
INC

INCRINDEX
CLC
LDA
ADC
STA
BCC
INC

NODISK

Attention Programmers!
ANALOG Computing is interested in programs, articles, and software review submis­

sions dealing with the Atari home computers. If you feel that you can write as well as you
can program, then submit those articles and reviews that have been floating around in your
head, awaiting publication. This is your opportunity to share your knowledge with the growing
family of Atari computer owners.

ANALOG pays between $30.00-$360.00 for all articles. All submissions for publication
must be typed, upper and lower case with double spacing. Program listings should be provid­
ed in printed form, and on cassette or disk. By submitting articles to ANALOG Comput­
ing, authors acknowledge that such materials, upon acceptance for publication, become
the exclusive property of ANALOG. If not accepted for publication, the articles and/or pro­
grams will remain the property of the author. If submissions are to be returned, please sup­
ply a self-addressed, stamped envelope. All submissions of any kind must be accompanied
by the author's full address and telephone number.

Send programs to:
Editor, ANALOG Computing, PO. Box 23, Worcester, MA 01603.



TurnyourAtari
into a Ferrari.
Introducing the all-new Indus GT™ disk
drive. The most advanced, most complete, most
handsome disk drive in the world.

A flick of its "Power" switch can turn your Atari
into a Ferrari.

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

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

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

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

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

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

Also, the Indus GT is covered with the GT
PortaCase!M A stylish case that conveniently dou­
bles as a 80-disk storage file.

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

So see and test drive the incredible new
Indus GT at your nearest
computer dealer soon.

The drive will be
well worth it.

iNDUS'·
The all-new Indus GT Disk Drive.

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

For additional information, call 818/882-9600. ... .
©1983 Indus Systems 9304 Deering Avenue, Chatsworth, CA 91311. The Indus GT is a product of Indus Systems. Atan IS a registered trademark of Atan Corp.
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Ask
Mr.

Forth

by Donald Forbes

The best way to demonstrate FORTH at the begin­
ning of a new year is to present a program to draw
calendars. This will be useful. You can add your own
heading, print it on your printer and then distribute
the calendar to promote your demonstration.

More importantly, the program serves as an enlight­
ening example of how to structure a FORTH program
to cope with a commonplace but tricky calculation.
The program is in the public domain, thanks to Jesse
Jay Wright of Pasadena, California, who contributed
it to the November 1983 issue of Forth Dimensions.

Structuring the calendar.
The calendar problem is simply this: to match one

of the seven days of the week to the day of the month
and year. Since there are only seven days in the week,
there are only seven yearly calendars of 365 days­
because New Year's Day falls on one of them. How­
ever, leap year adds a second set of seven 366-day
years, for a total of fourteen different yearly calendar
setups. You can make a so-called perpetual calendar
with a simple table of years to point you to one of
the fourteen yearly calendars. This, of course, is a cop­
out; we will try another way.

The first question to be answered is whether we've
got a leap year or what is known as a "common" year.

The leap year dates to the time of Julius Caesar, when
all years had 365 days. By then, the civil equinox
differed from the astronomical by three months, so
that the winter months were carried back into au­
tumn, and the autumnal months into summer. Cae­
sar tied the year to the rotation of the earth around
the sun, once every 365Y4 days, with a leap year ev­
ery fourth year.

Actually, the solar year is only 365 days, 5 hours,
48 minutes and 46 seconds, so that by 1582 the calen­
dar was again ten days out of synch. Pope Gregory
then abolished the ten days from October 5th to 14th,
and eliminated the leap years in three of every four
century-years.

The British government waited until the calendar
was eleven days out of line, then imposed the Grego­
rian calendar in England and America in 1752. Now
we have the anomaly that Washington was not born
on Washington's birthday. On his birthday (1731), the
calendar read February 11, not February 22.

Pope Gregory's calendar is good until the year 4000,
and skipping the leap year will make it good for an­
other 3,000 years.

Here is the FORTH code to test for a leap year:
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IS-LEAP_YEAR? (~ear--flag)

DUP DUP 488 MOD 8=
SWAP 188 MOD 8= lOT OR
SWAP 4 MOD 8= AND ;

First we put the year on the stack, then duplicate
it twice to test for the century leap years. (Inciden­
tally, you can enter the code on the screen line by
line, pressing RETURN after the end of each line;
your Atari will continue to compile the FORTH code
until the final semicolon.) The swap makes the flag
second on the stack, and the last line tests for divisi­
bility by four. We can check the code as follows:

1'83 IS_LEAP_YEAR? . 8 Ok
1'84 IS-LEAP_YEAR? . 1 ok
1'85 IS-LEAP_YEAR? . 8 ok

The second question is: how many days are there
in the month? My teacher told me to count the long
and short months on the knuckles of the left hand,
beginning with January on the index finger, March
on the middle finger, and back to the index finger
with August. Others prefer: "Thirty days hath Sep­
tember, April, June and November. .."

On a computer, the solution is to set up a table like
the one below:

CTABLE {BUILDS 8 DO C. LOOP
DOES} + ce ;
31 38 31 38 31 31
38 31 38 31 2' 31 8
31 38 31 38 31 31
39 31 38 31 28 31 8

26 CTABLE DAYS_IN_MOITH
C MOnth -- days in Month )

We can test it easily enough by giving the number
of any month:

1 DAYS_I"-"OITH. 31 ok
11 DAYS_I"-"OITH . 38 ok
2 DAYS-ll-MONTH. 28 ok

This innocent-looking table is actually an example
of the most sophisticated feature of FORTH-and a
monument to the genius of its inventor, Dr. Charles
H. Moore. FORTH, unlike any other language, lets
you create your own structures, so that you aren't
bound by the restrictions imposed by the architects
of BASIC and Pascal and FORTRAN and the rest,
but can build the language to suit your own needs.
In this respect, FORTH stands alone.

In the words of Chuck Moore: "If you are taking
a course in computers which is taught in Pascal, you
mostly don't learn about computers; you learn about
Pascal. You learn about how a certain class of people
think programs should be written and algorithms de­
fined. But you don't learn much about the computer
underneath the software. Take the same course in
FORTH. FORTH is more transparent, and you would
focus more closely on the problem, on the ways of
solving it, than on the theory of computation ...
FORTH lets you get directly to that part of the prob­
lem instead of getting bound up in compilers and
subroutines and things which aren't of fundamental
interest."

The < BUILDS DOES> construct lets you build

your own structures. How? You don't lead a blind man
to the cliff and then walk away. Here is a brief, one­
paragraph explanation which you can offer your audi­
ence as a downpayment on the full-page explanation
to which they are entitled.

The words < BUILDS and DOES> allow you to
create new structures which have both a compile-time
and a run-time behavior. If, for instance, you define
the word

: VECTOR {BUILDS • • DOES} 2e

then, during compilation, a phrase such as

41 278 VECTOR NIID

will place an entry named WIND in the dictionary
and store (using, , or comma comma) two values af­
ter the name. (By the way, 2@ in fig-FORTH is DUP
2+ @ SWAP @.) When the program is run, then
WIND will place the two numbers 41 and 270 on
the stack. In our case, <BUILDS uses a DO ...
LOOP to create the 26-byte table, and DOES> lets
DAYS_iN_MONTH retrieve the proper byte. That
is the story in a tiny nutshell.

The third question we must answer is: what is the
day of the year, given the day, month and year? Here
is where we use both the leap year routine and the
table of days in each month. You can, if you need
to, replace 20UP with OVER OVER and 20ROP with
DROP DROp, which are actually the fig-FORTH ver­
sions of two words belonging to the FORTH-79 dou­
ble number extension word set.

: DAY_OF_YEAR
C da~. MOnth. ~ear -- da~ of ~ear)

IS-LEAP_YEAR?
IF 13 + 14 ELSE 1 EIDIF
2DUP = IF 2DROP
ELSE DO I DAYS_II_MONTH
+ LOOP EIDIF ;

What the code does is test for a leap year to con­
vert the offsets in the table, or else start at month
one. The second IF looks for January and returns the
day, or else loops to cumulate the days in each of the
preceding months. We can test the program this way:

1 1 1'83 DAY_OF_YEAR . 1 ok
31 12 1'84 DAY_OF_YEAR . 366 ok
31 12 1'85 DAY_OF_YEAR . 365 ok

Now we are in a position to answer the question
we posed in the first place: what is the day of the
week, given the day, month and year? All we need
do is cumulate the number of days from, say, New
Year's Day in 1900 (which was a Monday) and then
divide by seven to get the day of the week (counting
up from Sunday as zero).

DAY_OFJlEEK
C da~.MOnth.~ear--da~ of week)
C Wh,re sunda~ is 8)
DUP >R DAY_OF_YEAR 8
R} 1'88 DO
I IS_LEAP_YEAR?
IF 366 + ELSE 365 + EIDIF
LOOP +
7 MOD ;

Here we save the year on the return stack, get the
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Always the Lowest Prices on the Finest Quality
at... COMPUTER CREATIONS

)Il -~-~-~--~~~~~'-~~ r"~ILWMl1M"
'- ~--'l.;''''' -- .,"~," I+- 10 COLOR PRINTER J

ATARf,==~=~L W"~A~Q~P~o~K"" ~

DS/DD
17.99
16,50
14,99

2 boxes
3-9 boxes

10+ boxes

DISKETIES
(1 bx. minimum)

10 per box

GENERIC DISKS ~'\ FANTASTIC
PRICES!!

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)

SS/SD SS/DD
12,99 14.99
11.50 13,50
9.90 11.99

ATARI HARDWARE
Atari 800XL'" Home Computer (64K RAM)
Atari 410 Recorder (Special) . . . . . . Call
Atari 1010'" Program Recorder. . For
Atari 1020'" 40-Column Color Printer/Plotter. Updated
Atari 1025'" 80-Column Printer . . . . . . . . . . . . Prices
Alari 1027'" Letter Quality Printer .. On
**Atari 1030'" Direct Connect Modem ,. New
Alari 1050'" Disk Drive Model
* CX77 Atari Touch Tablet'" Atari
Atari Light Pen... . Computers
'Screen Dump Program FREE!! with purchase of eX??
·'ET Upload/Download Program FREE!!

CALL
FOR

UPDATED
PRICES

AUTHORIZED SERVICE CENTER
ATARI

STAR MICRONICS (GEMINI)
Call for prices and services.

DISK DRIVES
Indus GT (Free Software) .
Astra 2001 . .
ATR-8000 64K . .
Happy Enhancement for Alari 810 and 1050
Drives

259,00
379,00
360.00
539.00
649,00
339,00
279,00
359,00
429.00
449.00
459.00
359.00

49.95
59.95

3.00
8.95

239,00
4,95

84.95
89.95

229.95
69.95

89.95

114,95
299.95
299.95

Printer Ribbons
GEMINI Printers (Black/Blue/Red/Purple)
EPSON Printers.

RAM(Memo~)BOARDS

MICROBITS 64K (600XL) Expansion "".,."

MONITORS
SAKATA SC 100 Color Screen.
MONITOR Cable
SANYO 12" Green Screen ,.
SANYO 12" Amber Screen
SANYO Color Screen.
SANYO 9'· Green Screen

MODEMS
MPP·1000C Modem ..
SIGNALMAN Mark XII Modem with R·Verter
Mark X with R·Verter .

PRINTERS
GEMINI lOX (80 Column) .
GEMINI 15X(136Column)
DELTA 10 (80 Column) ..
RADIX 10 (80 Column) .
RADIX 15 (136 Column)
POWERTYPE Daisywheel ,.
EPSON RX-80 (80 Column) ..
EPSON RX·80 FT (80 Column)
EPSON FX·80 (80 Column) , .
OKIDATA 92P .
EPSON RX 100 (135 Column)
nx LETTER quality Printer (Includes Tractor Feed) .

Printer Interface Cables
MPP-Microprint
MPP·1150 Parallel Printer Interface

4.99

7.99

13.99
11.99

3.95
6.95

16.99
16.95

3.99
2.99

12.99
16.95

DISKETTE/CARTRIDGE/
CASSETTE FILES
Flip'N' File 10
Flip 'N' File 15
Data Defender.
Flip 'N' File/The Original
Disk Bank.
Colored Library Case
Disk Bank/5 (holds 50) .
Power Strip (6 oullel)
Lineguard Spike

Suppressor.
Disk Drive Cleaning Kit
Ring King Wallet

(holds 10 disks) .
Ring King Wallet

(holds 20 disks) .

CALL
FOR

CURRENT
PRICES

Alari
Electron ic Arts
EPYX
American Educational
Infocom
Syn-Series
Spinnaker
OSS
LJK
Others

SUPER SOFTWARE
PRICES

To order call TOLL FREE

1-800-824-7506
ORDER LINE ONLY

COMPUTER CREATIONS, Inc.
P.o. 80 292467 - Dayton, Ohio 45429

For information call: (513) 294-2002 (Or to order in Ohio)
Order Lines Open 8:30 a.m. to 8:00 p.m. Mon.-Fri.; 10 a.m. to 4:00 p.m. Sat. (Eastern Standard Time). Minimum $10 per order. C.O.D.
(add $2.50). All prices are subject lochange without notice. Call toll free number loverify prices and availability of product. Actual freight
will be charged on all hardware. Software and accessories add $4.00 shipping and handling in Continental United States. Actual freight
will be charged outside U.S. 10 include Canada, Alaska, Hawaii, Puerto Rico. Ohio residents add 6% sales lax. NO CREDITS! Return
must have authorization number. CIRCLE #113 ON READER SERVICE CARD

;111111111111111111111111111111111111111111111111111111II11II111111111111111111111111111111111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~
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ACTION

year)

days)

CIRCLE #114 ON READER SERVICE CARD

CHECK
OR

MONEY
ORDER

EDU-TAX
P.O Box 16785

San Antonio. TX 78216

~VISA
- Texas Residents add 5%.

Commodore 64-Disk - Atari 48K-Disk

•
EDU-TAX is currently 50% off the suggested retail
price of $50.00. EDU-TAX is now only $25.00 plus
$2.00 for shipping and handling. Direct only.

Form 1040
Schedule A - Itemized Deductions
Schedule B - Interest/Dividends
Schedule C - Business Income
Schedule D - Capital Gains/Losses
Schedule E - Supplemental Income
Schedule G - Income Averaging
Schedule W- Marital Deductions
Form 2106 - Unreimbursed Employee Expense
Form 2119 - Sa les of Residence
Form 4684 - Casualties and Theft Losses

(continued on next page)

EDU-TAX is a tax
analysis program specifically

designed for the average family.
Don't be caught suprised at tax time. Know

exactly what your taxes will be all year long. EDU-TAX
is a menu driven program with extensive on screen
explanations. EDU-TAX includes these schedules
and forms:

we can print out a calendar for any month in any ap~

propriate year.

CALENDAR ( Month. year--)
( print calendar for MOnth )
2DUP SNAP
18 SPACES . ." - II • CR

II Sun Iton Tue Ned"
." Thu Fri Sat II CR
2DUP 1 ROT ROT DAY_OF_WEEK
DUP 2* 2* SPACES
ROT ROT
IS-LEAP_YEAR? IF 13 + ENDIF
DAYS_Ill-MONTH
1+ 1 DO
I 4 .R
1+ DUP 7 = IF CR ENDIF 7 MOD
LOOP 8= NOT IF CR ENDIF CR ;

To test it, we can try:

12 .1'84 CALENDAR

which produces a calendar that looks like this:
.12 - 1'84

sun Hon Tue Ned Thu Fri Sat
1

2 3 456 7 8
, 18 1.1 .12 .13 14 .15

16 17 .18 l' 28 21 22
23 24 25 26 27 28 2'
38 31

We now have all the inputs to print a calendar for
a whole year with just a twelve-month loop:

current day of the year, add 365 or 366 days for each
year since 1900, and then take the remainder after
dividing by seven. Since we are dealing with signed
numbers, we can cumulate a maximum of 32,767 days
or a little more than 89 years from whichever year
we choose as the starting point in which New Year's
Day falls on a Monday (such as 1951, 1962 or 1973).

The code makes clever use of the stack. A stack
diagram comes in handy now, just to make everything
clear.

FORTH code has often been criticized as difficult
to read. "FORTH programs tend to be dense and hard
to read;' according to Charles F. Taylor in his Master
Handbook of High~Level Microcomputer Languages. He
says, "understanding a FORTH program written by
someone else often requires a great deal of tedious
effort to track stack effects, and so on. Some would
call FORTH a 'write only' language."

The solution is a technique to keep track of the
stack, such as the one in The Complete Forth by Alan
Winfield. "I promised to describe a technique for il­
lustrating the stack during program execution, and
it is just such a technique which we would use to clar~

ify the operation .. .The technique is to list vertically
each word in the body of the colon definition. Then
look up each word, in turn, in the FORTH Handy
Reference, noting that word's stack effect. The author
has found this stack notation invaluable in develop­
ing FORTH programs with complex stack manipula­
tions and, far from being cumbersome, the technique
soon becomes rapid as familiarity is gained. In par­
ticular, the experienced FORTH programmer will not
have to refer often to the Handy Reference, and will
place words ... in groups of more than one, where the
stack effect is very clear (or none at all), so that the
whole diagram is much simplified."

NORD STACK
DAY_OF_WEEK 31 12 1'84

(da~.MOnth.~ear--da~of week)
DUP 31 12 1'84 1'84

(add a cop~ of ~ear to stack)
)R 31 12 1'84

(store year on return stack)
DAY_OF_YEAR 366 .

(change date to day of
8 366 8 .
(~ero a counter to SUM the
R> 366 8 1'84
(recover ~ear frOM return stack)
1'88 366 8 1'84 1'08

(beginning ~ear for count)
DO 366 8

(liMit & index on return stack)
I 366 8 1'88

(push index to stack)
IS-LEAP_YEAR? 366 8 flag

(set true flag for leap ~ear)

IF 366 + 366 total-da~s
(add 366 to total-da~s if true)

ELSE 365 + 366 total-da~s

(add 365 to total-da~s if false)
ENDIF LOOP + total-da~s

(count da~s since Jan 1. 1'88)
7 MOD ;

( 31846 I 7 = .1 for a Monda~)

Since we can now pinpoint the days of the week,
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: CALENDAR_YEAR ( year -- )
13 1 DO DUP I SNAP
CALENDAR LOOP DROP ;

And there you have it! You can dress it up any way
you please. You might want to set up a table of con­
stants to let you input the name of the month, in­
stead of the number (JANUARY CONSTANT 1... ).
Or a table to print the name, rather than the num­
ber of the month. You might also like to add a mes­
sage at the end or at the beginning.

Make it colorful.
No demonstration, however, can be complete with­

out an illustration of Atari's lasting claim to fame­
superb color graphics.

Two years ago, Herb Kohl and Ted Kahn brought
out a book called Atari Games and Recreations, an en­
gaging 338-page tutorial on Atari and BASIC, com­
plete with comic book cartoons. One feature recreates
a fable of the George (Animal Farm) Orwell of 2500
years ago, the Greek slave Aesop, who told of "the
classic race between the Tortoise and the Hare. The
old, plodding, deliberate Tortoise is challenged to a
race by the speedy Hare. The Tortoise is steady, regu­
lar and sometimes painfully slow. The Hare is fast but
erratic. It jumps all around, is impatient and, in the
original Greek fable, is foolish. The Hare runs too
fast for itself. . ."

Here is a FORTH version which will execute in any
fig-FORTH with 1 LOAD 2 LOAD 3 LOAD TOR­
TOISE, and needs no commentary. As the lawyers
say, res ipse loquitur- "the thing speaks for itself' D

SCR IU
( tortoise and hare df8.1816)
: RNDa (randoM nUMber )

53770 C@ SNAP /MOD DROP ;
J (index of outer loop )
R) R) R) R AU
>R >R >R AU @ ;
CLEAR_SCREEN 125 EMIT ;
DELAY 8 DO LOOP ;
INITIAL 7 GR. 1 COLOR
CLEAR_SCREEN ... A race!! ..
. " Tortoise versus the Hare!!"
CR 3888 DELAY

II On your Marks, get set,"
." GO!!!"
CR 3888 DELAY ; ;S

SCR 112
( tortoise and hare df8.1816)
: COMMENTS ( checks colUMna )

DUP 18 = IF CR
." Place your bets, folks !!!II

CR ENDIF
DUP .8 = IF CR

." Want to change your bets???11
CR ENDIF
DUP 65 = IF CR

." It·s down to the wire ... !!!"
CR ENDIF
DUP 75 = IF CR

." And the winner is ... ???"
CR ENDIF 77 = IF CR

." Guess who ... !!!"
CR ENDIF ; ;S

SCR 113
( tortoise and hare df8.1816)
: FINALE CLEAR-SCREEN

•

." Once again, ..

." ORDER triUMphs over CHAOS!II
QUIT ;
TORTOISE INITIAL
7~ 8 DO 75 8 DO
( tortoise )
J I PLOT
J I • + DRAWTO
J ( col a on stack ) COMMENTS
( hare )
7~ RNDa 88 + 7~ RNDa PLOT
7~ RNDa 88 + 7~ RNDa DRAWTO
5 +LOOP LOOP FINALE ; ;S

Send letters to:

Ask Mr. Forth
p.o. Box 23

Worcester, MA 01603

Talk to
ANALOG Computing

We're happy to announce that three members
of our staff can now be regularly found on Com­
puServe. If you're a CompuServe member, you
can contact Tom Hudson, Charles Bachand or
Art Leyenberger by leaving a message on the
Atari SIG, which can be accessed by typing GO
PCS-132 at any menu page.

The Atari SIG has logged over 100,000 calls
-with over 60,000 messages posted! They have
a staff of highly competent SYSOPs, headed up
by Ron Luks, who are more than happy to help
you. Their program database contains well over
a megabyte (that's one million bytes, folks!) of
Atari programs that can be downloaded into
your computer.

So, if you need to get in touch with ANA­
LOG Computing, you can now do it through
CompuServe. Our user numbers are:

Tom Hudson 70775,424
Charles Bachand 73765,646
Art Leyenberger 71266,46
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Extending
Your

DOS Directory
24K Disk

by Roland S. Chan

150

SUBROUTINES ST~RTS HERE

HE" MM•••••MM.MM.MMMMM.MMMMMMMMMM
RE" * EXTENDED DIRECTORY *
RE" * BY ROLAND 5. CHAN "ARCH 84*
RE" * "I55I55AUGA, ONTARIO *
RE" MMMMMMMKKKKKKKKKKKKKKKKMKKKKK
RE"
RE" M.I;I·j:III;_I._;t·)I:I.'$_
GOTO 2~70RE" , •••••••••••••••••••••••••• ,
RE"
RE"

REM

Finally...
A maximum of thirteen program or file names is

displayed per page. The last menu entry allows modi­
fication to the Extended Directory names. A mes­
sage is displayed to indicate page overflow (if any)
and how to page forward or backward.

Subsequent running of the Extended Directory will
initiate comparison of program or file names in the
Extended Directory file with the DOS directory. Pro­
grams or files on the DOS directory, but not on the
Extended Directory file, initiate prompting for the
creation of the missing Extended Directory name.
Programs or files on the Extended Directory, but not
on the DOS directory, are purged from the Extended
Directory file. D

The limitations of the length of the Atari DOS
directory name and its naming convention pose diffi­
culties for my little son. Not being able to find a suit­
able alternative, I decided to develop this Extended
Directory program.

What it does.
The main functions are: (1) expanding the DOS

directory name and extension from eleven to thirty
characters; (2) allowing the combination of alphabet­
ic, numeric, blank and special characters; (3) display­
ing up to twenty-five program or file names and one
option in menu format; (4) loading and running BA­
SIC programs and DOS, using one keystroke; and
(5) automated handling of any DOS directory entry
changes. The bonus: it does all this in a user-friendly
way.

Getting started.
Key and transfer the Extended Directory to a disk

containing BASIC software. Initial program execu­
tion, then display program menu in the old DOS
directory format, with an option to create Extended
Directory names.

Creating.
The Extended Directory prompts you to enter the

desired name for each file in the DOS directory. Af­
ter the entire renaming process is completed, an Ex­
tended Directory file (EXTDIRNM.DAT) is created.
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780 NEXT TIHER
710 RETUIHB720 REH •
730 REH' • m.....I)"·ll":"1;I...!Ir:I......:f....·,":r.:Ilij
740 EXCPTR=N3:FILEIIAMES=IID:..
750 BEGIII=(KSTROKE*RECLEIIGTH)-RECLEIIGT
H+1I3
760 FOR LOOP=BEGIN TO BEGIN+NI0
770 IF EXTIIAHE$(LOOP.LOOP)=BLAIIK$ THEil

810
780 If LOOP{>BEGIN+1I8 THEil 809
7'0 FILEIIAHE$(EXCPTR.EXCPTR)=..... :EHCPT
R=EXCPTR+lll
880 FILEIIAHE$(EXCPTR.EXCPTR)=EXTIIAHE$(
LOOP.LOOP):EXCPTR=EHCPTR+lll
810 NEXT LOOP
820 RETUR
1830 REH

H • • I I • I •
• 1 I' 1 • I

1880 CLOSE aDSKCHNL:OPEN aDSKCHIIL.RDOII
LY.1I8.EXTFILE$
18'0 TRAP 1180:DBfND=Nl
1100 fOR RDLOOP=lIl TO HAXfILE
ff~g ~~:U~T~R~~~~~~iE~~D~~~iLES
1122 If HTHfLG(HTCHLOOP) THEil 1168
1125 BEGIII=(HTCHLOOP*RECLEIIGTH)-RECLEII
GTH+N3
1130 If EXTDATA$CN3.0RECSIZE){>EXTIIAHE
$(BEGIII BEGIII+ORECSIZE-N3) THEil 1160
1140 EXtIlAHE$CBEGIII+ORECSIZE-1I2.BEGIN+
RECLENGTH-1I3)=EXTDATA$CORECSIZE+lll.REC
LEIIGTH)
1150 HATCH=HATCH+Nl:HTHfLGCHTCHLOOP)=S
ET:HTCHLOOP=IIOfILES+Nl
1160 IIEXT HTCHLOOP
1170 NEXT RDLOOP
1180 RETU~R~II~~~

11'0 REH ~rnJ~~~~~~~1200 REH • • I • !II' 1 •

1210 TRAP 1330:CLOSE aDSKCHIIL:OPEN aDS
KCHIIL.DIROIILY.NO,"D:*.*"
1220 IIOFILES=IIO
1230 fOR RDLOOP=lIl TO 65
1240 IIIPUT aDSKCHNL.ORECIIAHE$
1250 If ORECIIAHE$CII5.1116)="fREE SECTOR
S" THEil fSECT$=ORECIIAHE$:GOTO 1328
1260 If 1I0FILES=MAXfILE THEil 1328
1270 1I0FILES=IIOfILES+lll
1280 HTHfLG(IIOFILES)= IIOT SET
12'0 BEGIII=(RDLOOP*RECLENGTH)-RECLENGT
H+lll
1309 EXTNAHE$CBEGIN.BEGIII+ORECSIZE-N1)
=ORECIIAHE$
1310 If ORECIIAME$ (113, N13) O"EXTDIRIIHDA
T" THEN 1328
1315 EXTIIAHE$CBEGIII+ORECSIZE,BEGIII+REC
LEIIGTH-NU="EXTEIIDED DIRECTORY fILE":H
THfLG(IIOfILES)=SET:HATCH=lIl
1320 IIEXT RDLOOP
1330 RETURII

n~: :~= "'il1;III.J:It...111:liIi4:1
1360 CLOSE aKBCHIIL:CLOSE aSCRNCHIIL
1379 OPEII aKBCHNL.RDOIILY.1I8."K:"
1380 OPEII aSCRIICHIIL.NRTOIILY.IIO."S:"
13'0 RETURN
1400 REM
1410 REH
1420 REM 1
1430 FOR KEYLOOP=lIl TO NOSTROKE
1449 GET aKBCHIIL.KSTROKE
1445 If KSTROKE=CRTII OR IIOT ECHO THEil

1488
1450 PUT aSCRIICHIIL.KSTROKE
1460 KSTROKE=KSTROKE-1I64
1470 IIEXT KEYLOOP
1480 RETURII
1'10 REM~
1'15 REM ~"":tr:"ll)r:liI""••""'I)IC":''''':Ir.:llr.:lIIC":I'''''I..,,:.m·4
1'20 IIOSTROKE=Nl:ECHO= IIOT SET:DTL=1I2:
GOSUB KEYIIIIT:GOSUB SCRIIDSP
1'30 fOR LOOP=Nl TO NOfILES
1'40 If MTHfLGCLOOP)=SET THEil 2068

I' •

'; :GO

..

Enter Extended D

Enter Extended D

EHTEHDED DIRECTORY B R148 ? "iii":? ..
dt:1it"::mm" :? : POKE 752 .IU
158 REH~.1'•• 'U••)iI(')'.":'#l.1
160 011 DTL GOTO 170.240.268.288.388.35
0.378.3'8,418 518
179 REH "'1"&••)"1:1'·I'M:I".)'i4·M~I#I."1·Ii1ij
~
189 POSITIOII 115.115:? "1:ul.).I.iil3i.iI:'.n••
1.)'$illlll:,.:t·J:lij"
1'0 POSITIOII 113.117:? "Dos Direc10ry"
280 POSITIOII 112.118:? EXTIIAHE$(BEGIII.BE
GIII+ORECSIZE-IIU
210 POSITIOII 113.lIll:? "Ex1ended Direc1
ory"
220 POSITIOII 114.1112:? EXTIIAHE$(BEGIII+O
RECSIZE.BEGIII+RECLENGTH-II1)
230 POSITION 112.1116:1 "EIITER WES TO CH
AIIGE DIRECTORY IIAHE ·:GOTO 660
2040 REM JHDIHiI.)..1:1 II:I;(.'••iI:••iI:h)ii,•••)I:IIII!Ja'II---- -
l;2Q5~~P~S~IIT£IIOCID"5. 114 :? ..Il . . .. : GOTO 660
260 REH. •• •
lBDII
270 POSITIOII 115~1I5:? "CREATIIIG EXTEIIDE
D DATA BASE":PO':)ITIOII 1119.118:? "PLEASE

WAIT ...... :GOTO 660
280 REH. .•
2'0 ? :?' • '. .
TO 660
380 REH "'1"&"'.)"1:16_;'• 1 ••
310 POSITIOII 1112.1114:?" I" •• 1 •
"':GOTO 668
350 RE H l~t~.I~.....nSI"r.l.·"".)IC":$I":l;JI':':ln'Fl'IIn"M"":T:I*r.$r.;f)"'.Ir.i1:r:.--.r.,:wo:t-1r....]
360 POSITIOII 114.1110:1 :? " Loading ";f
ILEIIAHE$'" PLEASE HAIT .... :G TO 668
370 REH. •
380 1 :? I

":GOTO 660
3'0 REH •
• •• ••
4 0 P S TI II 115.114:? ..

I .• .. :GOTO 669
410 REH. .•••
420 1 "1Ii":GRAPHICS Nl+16
430 POSITIOII IIl.114:? aIl6;"EXTEIIDED DIR
ECTORY"
440 NAIT=180:GOSUB DELAY
450 GRAPHICS 112+16
460 POSITIOII IIl.112:? aIl6;"EXTEIIDED DIR
ECTORY"
470 NAIT=159:GOSUB DELAY
480 POSITIOII 112.114:? aIl6;"analog COMPU
ting"
4'0 POSITIOII 114.III0:DL=PEEK(560)+PEEK(
561)*256+6+':POKE DL 6
580 ? aIl6· .. • '.' ":GOTO
510 REH. s.
520 REM .; • I • 1
530 REH • • • •
540 POSITIOII 1112.113:? fSECT :?
550 fOR LOOP=HEIIUSTART TO HEIIUEIID
560 PTR=(LOOP*RECLEIIGTH)-RECLEIIGTH+lll
570 If DBfllD THEil BEGIII=PTR+ORECSIZE:f
III=BEGIII+ERECSIZE-Ill
580 If IIOT DBfllD THEil BEGIII=PTR+1I2:fI
II=BEGIII+llll
5'0 CHAR=LOOP+1I64:CHAR$=CHR$CCHAR)
680 1 CHAR$; ..... ;EXTIIAHE$(PTR,PTR+NU;E
XTNAHE$(BEGIII.fIII);EXTIIAHE$(PTR+1I14.PT
R+N16)
610 NEXT LOOP
620 If HENUEIID{IIOfILES THEil POSITIOII II
8,1128: 1 "HIT 1;1.....:1:1 fOR IIEXT PAGE"
630 If HEIIUEIID{>IIOfILES THEil 660
640 CHAR=LOOP+64:CHAR$=CHR$(CHAR):1 CH
AR$;
642 If DBFIID THEil ? ... I:III.III'M.)I:IIIII)1:,.:t,,:lij"
644 If IIOT DBfllD THEil ? ". 11I:1;('II.iI:1
Ii \1:11) iI•••) .:111111'.....
650 If IIOFILES~ 14 THEil POSITIOII N6.N2
O:? "HIT 1:11•••:1:1 fOR LAST PAGE"
660 RETURII
670REH~
680REM~
6'0 fOR TIHER=IIO TO WAIT
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MAINLINE STARTS HERE

1'50 MTHFLG(LOOP)=SET:BEGIN=(LOOP*RECL
ENGTH)-RECLENGTH+Nl
1'60 POSITION N2 1 N8:1 EXTNAME$(BEGIN,B
EGIN+ORECSIZE-NIJ
1'70 NHNAME$=BLANK$:PTR=.Nil .
iil~'~8~0..P~0.S.II!iT.IiOiN.NI8, Itt 2 :1 "
II!I "1"0 REM POKE 702,64:POKE 6'4,NO
2800 TRAP 1'70:POSITION N3,NI2:1 "!Em
":GO'5UB KEYECHO:POSITION N3,N12:1 KSTR
OKE: POSITION N3, N12 : 1 ,,~,
2005 IF KSTROKE=CRTN TH~050
2810 IF KSTROKE=126 THEN NWNAME$(PTR-N
1)='1t':PTR=PTR-N1:POSITION N8,N12:? NW
NAME~;".":GOTO 2080
2020 IF KSTROKE<32 OR KSTROKE}122 THEN
1'78

2830 NHNAME$(PTR,PTR)=CHR$(KSTROKE)
2840 IF LEN(NWNAME$)}ERECSIZE THEN 1'7
o
2045 POSITION N8,NI2:1 NWNAME$:PTR=PTR
+N1:GOTO 2000
2850 If LEN(NWNAME$)=Nl AND NWNAME$(Nl
,Nl)=BLANK$ THEN 1'78
2855 EXTNAHE$(BEGIN+ORECSIZE6BEGIN+REC
LENGTH-Nl)=NWNAME$:MTHFLG(LO P)=SET
2860 NEXT LOOP
2870 RETURN
2880REM~
28'0 REM 1mIIFIIlmII':::lI#ltn:I....':::lIiilIma"'.Jr::lliilI"'••~.,""t....;lr:o;c""iI""."".J""";....••
2110 DTL=N3:GOSUB SCRNDSP
2120 CLOSE UDSKCHNL:OPEN UDSKCHNL,WRTO
NLY,NO,EXTFILE$
2130 BEGIN=N1:TRAP 48008
2140 fOR LOOP=Nl TO NOfILES
2150 1 UDSKCHNL;EXTNAME$(BEGIN,BEGIN+R
ECLENGTH-NU
2160 BEGIN=BEGIN+RECLENGTH
2170 NEXT LOOP
2175 CLOSE UDSKCHNL
2180 RETURN
2560 REM~
2570 REM ~~t;~I;c~i~I~IJ~j'~'
2580 GOSUB KEYINIT:NOSTROKE=Nl:ECHO=SE
T:NOCHG=SET
25'0 fOR LOOP=N1 TO NOfILES
2600 MTHFLG(LOOP)=SET:BEGIN=(LOOP*RECL
ENGTH)-RECLENGTH+Nl
2640 DTL=N1:GOSUB SCRNDSP:GOSUB KEYECH
o
2650 If KSTROKE<}Y THEN 2700
2660 fOR PTR=BEGIN+ORECSIZE TO BEGIN+R
ECLENGTH-N1
2670 EXTNAME$(PTR,PTR)=BLANK$
2680 NEXT PTR
26'0 HTHfLG(LOOP)= NOT SET:NOCHG= NOT
SET
2700 NEXT LOOP
2710 RETURN2'70 REM ';'<,.i:.•..,•..,•..,•..,•..,•.., ""'.""'.""'.""'.""'.""'.""'.""' .....,.J

2'80 REM
2'~8 REM SI""""."'I',I',11'5'
3800 NO=0:Nl=1:N2=2:N3-3:N4-4:N5=5:N6=
6:N7=7:N8=8:N'=':NI0=10:Nl1=11:N12=12:
N13=13:N14=14:N16=16:N28=28
3810 DSKCHNL=N1:KBCHNL=N2:SCRNCHNL=N3:
RDONLY=N4:DIRONLY=N6:WRTONLY=N8:CRTN=1
55:Y=25:N64=64:N180=100
3820 ORECSIZE=17:MAXfILE=25:SET=N1:MAX
PAGE=N13:DBfND=NO
3830 DIM ORECNAME$(ORECSIZE),f5ECT$(OR
ECSIZE)
3840 REM '''1 11;JjI.JI••ta_;ljl·1:rlJ;_·J·J.J:liJ,101iJ,1
3850 RDDIR=11'0:LDDBASE=1030:KEYINIT=1
340:KEYECHO=1400:DELAY=670:MODIfY=2560
3060 SCRNDSP='0:CREXTDIR=1'10:CRDBASE=
2880:EXECNAME-720
3870 REM 1:.J;U:......_:r:·lf1i3
3880 HDR SET:DTL=N':GOSUB SCRNDSP
3120 REM n:t.I(·J.t"_:»jlllfl;I·J;.;llliiil3I;1*1
3130 ERECSIZE-30:RECLENGTH=ORECSIZE+ER
ECSIZE:BUfSIZE=RECLENGTH*MAXfILE
3140 DIM EXTNAME$(BUfSIZE) BLANK$(N1)
HTHfLG(MAXfILE),CHAR$(N1),fILENAME$(Ni
4),EXTfILE$(N14)
3150 BLAt4K$=" ":EXTfILE$="D:EXTDIRNM.D
AT" : MiHCH=NO

3160 EXTNAME$=BLANK$:EXTNAME$(BUFSIZE)
=BLANK$:E~N2)=E~TNAHE~
3170 REM ~#Cr:l;I4=t1i1lli11J1r:.'11.)~t;Y;I;c=2':i~'.Y':'Jj.m·4
3180 GOSUB RDDIR
3200 REM 'til.ioi.J)i3.Jr.i••..,;#I'iI:~••;r:31;ro:rr.I.:r."~.·.r..~I;r.t;:r:I;c::r.iS"F.II:r.I:,.,I'...r..,..I·..,,,.(·-.
~
3210 DIM OLDNAME$(ORECSIZE),NHNAME$(ER
ECSIZE),EXTDATA$(RECLENGTH)
3220 TRAP 3370:NOCHG= NOT SET:G05UB LD
DBASE
3230 If MATCH=NOfILES THEN 3370
3235 CLOSE UDSKCHNL:XIO 36,UDSKC""l,NO
,NO,EXTFILE$
iii~ ~~MNW"~$til.J;I·.;I.....t:ti.
3340 GOSUB CREXTDIR:DBfND=Nl
3350 REM 1~ljl"-#l:"31:I.JiilI •••"jl;Cil,J:i.''';f
3360 GOSUB CRDBASE
3370 REM 1.)"1:.J11·'••' t;I;cIIIIJ:DI;liilI:1I1
33'0 MENU5TART=N1:MENUEND=MAXPAGE
3400 IF NOFILES<MENUEND THEN MENUEND=N
OFILES
3410 G05UB KEYINIT:DTL=N10:GOSUB SCRND
SP:HDG=5ET:DTL=N4:GOSUB 5CRNDSP:NOSTRO
KE=Nl:ECHO=SET:G05UB KEYECHO
3415 If K5TROKE<}CRTN THEN 3438
3420 If MENUEND<}NOfILES THEN MENUS TAR
T=MENUSTART+HENUEND:MENUEND=MENUEND+HA
XPAGE:GOTO 3488
3425 If HENUEND=NOfILES THEN 3370
3430 WAIT=30:GOSUB DELAY
3435 If DBFND AND KSTROKE=NOfILE5+Nl T
HEN G05UB MODIfY:GOTO 3330
3437 If NOT DBfND AND K5TROKE=NOFILES
+Nl THEN 3340
3440 If K5TROKE<MENUSTART OR KSTROKE}M
ENUEND THEN HDG=SET:DTL=N7:GOSUB SCRND
SP:HAIT=N,10!~~U~D~3410
3460 REM lil1O~~;~""~
3470 GOSUB EXECNAME
3480 TRAP 3520:DTL=N6:G0'5UB SCRNDSP
34'0 If fILENAME$(N1,N'l="D:DOS.SYS" T
HEN NAIT=NI00:GOSUB DELAY:POKE 17'1,Nl
:POKE 17'1,NO:DOS
3500 RUN fILENAME$
3510 END
3520 REM Iltll_".~l ••31jljl.Jjl
3530 HDG-SET:DTL=N5:GOSUB SCRNDSP:WAIT
=NI00:GOSUB DELAY
3540 GOTO 3370
3550 TRAP 35'0:DTL=N6:GOSUB SCRND5P
3560 If FILENAME$(Nl,N'l="D:DOS.SYS" T
HEN WAIT=NI00:GOSUB DELAY:POKE 17'1,"1
:POKE 17'1,NO:DOS
3570 RUN fILENAME$
3580 END
35'0 REM r::1•.:-:tn.r.:_---..r.•..,,.,r.••--=31:r.j:r:1j:9:I."""hl
3600 HDG=SET:DTL=N5:GOSUB SCRNDSP:WAIT
=NI08:GOSUB DELAY
3610 GOTO 3380

•
CHECKSUM DATA.

(see page 8)

10 DATA 532,4'5,813,5'1,548,261,'28,6'
2,451,22,463,802,862,128,3',7683
130 DAT~ 0,688,626,1'2,332,'54,715,550
,817,802,581,640,142,856,268,8163
280 DATA 701,336,487,3","4,55',721,5
3',663,131,44',2'1,250,425,487,7432
460 DATA 257,44',56,455,250,261,183,11
6,237,724,413,306,783,663,'41,6014
610 DATA 223,368,383,574,572,6'7,735,6
0',728,264,255,132,5'6,34,3'3,6563
740 DATA 711,'73,407,7'1,128,5,161,227
,681,6'4,30',218,871,43,105,6236
1120 DATA 685,751,11',534,167,542,645,
527,7'0,183,46,841,165,305,863,7163
1250 DATA 67,3'6,214,'57,'00,47',",31
4,528,7'1,7",448,7'8,27,516,7333
13'0 DATA 7'7,746,47',438,518,401,'21,
73',532,461,7",561,435,116,718,8653
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QUESTION ABOUT
YOUR SUBSCRIPTION?
Check the appropriate boxes below:

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

__________L _

1~48 DATA 678,~4~,565,558,8~8,~83,82~,

37,184,787,752,186,782,217,212,844~
2868 DATA ~78,788,77~,62~,75~,227,58,6

8~,57~,576,~82,817,7~2,451,813,~~83

2588 DATA 388,706,~37,55~,~04,18,~07"

1,578,~~3,883,471,58~,413,382,863~

3818 DATA 467,668,282,64,'76,484,882,6
78,688,308,787,378,384,872,412,8234
3208 DATA 258,875,'46,281,556,851,754,
47 ~4~,551,313,845,151 654 374 8485
3420 DATA 27,463,322,877,712,55,611,84
6,777,88,5~8,273,138,7~2,742,7321

3558 DATA 7~1,88,605,288,145,7'2,744,3
445

•
r-----------------,

MOVING? !
DON'T MISS A SINGLE ISSUE. :
Let us know your new address right away. At­
tach an old mailing label in the space provided
and print your new address where indicated.

$34.95

Holiday S£,p,-"e-,-ct-,-·a_'_--.

GEMINI
10X$244&1

MODEMS
H.yes Smart 300 '195
Modam Cable to B50 '29.95

Holiday Special
Hayes Smart 300

$195.00
DISK DRIVES

Holiday Special
Indus G.T.

$295.00

Festures heavy duty canvas with vinyl
interior. waterproof.

Atari 800 XL '6.99
810 Disk Drive '6.99
Epson Printers '7.99
Okidata 92 '7.99

Special of the Month
SUBLOGIC

Flight Simulator

FLOPPY DISK
Elephant SS/SD (101 '15.50
Eleph.nt SS/DD (10) '17.50
Verbatim SS/DD (101.: '21.95

MONITORS
Amdek Color 1+ '249

Holiday Special
Commodore 1702

$245.00

Special of the Month

Atari Logo
$65

SOFTWARE
GAMES
Donkey Kong Jr '36
Eastern Front '15
Footb.II '15
Joust '35
Pole Position '35
Ms. Pac·Man '30
Tennis '15
Pengo '19

PROGRAMMING SERIES
Assembler Editor '30
Microsoft B.sic II '45
At.ri Logo '65
Atari Writer '35

Special of the Month

Atari 1050 Disk Drive

At.r; 600 XL. 'C.II
At.ri 800 XL .........................• C.II
850 Interf.ce '139
1010 Progr.m Recorder '59 PRINTERS
1020 40·column Color Printer '69 Epson '" 'Call.
1025 80-column Printer - '199 Okidata 'Call
1027 Letter Quality Printer '249
1030 Direct Connect Modem.. '79 Special of the Month
1050 Disk Drive ....................•229 Atari 1030 Modem
Touch Tablet '60 $79 00
Light Pen '49 •

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

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

Call' us for reliable service. experience and affordable prices I

HOME MANAGEMENT
Synfile : '45
Sync.lc '45
Syntrend : '45

~EloctronlcArll
. $ CALL $ •

Archon .................................• C.II
Mule For
Pinball Construction Lowest
7 Cities of Gold Prices
Financial Cook Book & Best
Music Construction Prices
INFOCOM
Zork 1.2, or 3 '27
Enchanter '33
Soccerer '33
Infidel '33
Sea Stalker '33 Ultima III : s34.95

Ordering & Payment Policy
Prices rellect a cash discount. For C.O.D.. Visa. and Mastercard add 3%. For
immediate delivery with certified check or wired funds. N.J. resident add 6%.

Prices subject to change.

Shipping I Catalog
For shipping .nd handling .dd 3% 1$3 We sell a large selection of hardware
minimum). Larger shipments require and software. Send $1 for catalog.
additional charges. refundable with order.



TAKEANY2 FOR'4.95EACH
when you join the Columbia Software Club and agree to bUy 4 selections at regular Club prices in the next 2 years

0040022
Addltlon/Subtraction
0041012
Multiplication/Division
Bolh available for
C·64, Alari H.C.
and Apple: disk.

Here's a great selection of sensational soft­
ware for every member of the family-at
super savings! You've seen these software se­
lections in stores anywhere from $19.95 and
up-yet, now, you can have any two for the fan­
tastic low price of only $4.95 each! That's our
way of introducing you to the Columbia Software
Club-a brand-new service that delivers the
best software for Atari~ Home Computers,
Apple, Commodore 64,'" and Adam '" systems
How the Club works: about every 6 weeks (up
to 9 times a year) you will receive the Columbia
Sof1ware Club Magazine. In it you'll find out
about an exciting variety of the newest software
available: simple shoot-em-up adventures,
more challenging strategy software, learning
software to help the entire family acquire new
skills-how to type, master basic math, budget
your finances, and much more.

In addition, each issue of the magazine
announces the "Pick-Hit Selection"-an out­
standing software selection specifically for your
system. If you want only this Selection, you need
do nothing-it will be sent to you automatically. If
you want one of the alternate selections-or
nothing at all-just tell us so on the response

card always provided, and mail it by the date
indicated. You'll always have ten days to make
your decision. If you ever receive a selection
without having had ten days to decide, you may
return it at our expense.

The selections you order will be mailed and
billed at regUlar Club prices-which currently be­
gin at $24.95 and are less than list prices! (A
shipping/handling charge and applicable sales
tax is added.) Remember, you don't have to buy
a selection every time you hear from us-your
only membership obligation is to purchase four
selections, at regular Club prices, in the coming
two years. And you may cancel membership at
any time after doing so. If you decide to con­
tinue, you'll be eligible for our generous money­
saving bonus plan.
10-Day Free Trial: we'll send you complete de­
tails of the Club's operation with your introduc­
tory selections. If you are not satisfied for any
reason whatsoever, just return every1hing within
10 days for a full refund and you will have no
further obligation. So act now!

All applications SUbject to review, and the Columbia
Software Club reserves the right to reject any ap­
plication or cancel any membership.

f£O~B'iA'SOFTWARECLUB.De;2RF-- ---- --102
3000 North 35th Street, Terre Haute, Indiana 47811

Please accept my application under the terms outlined in this advertise·
ment-and send me the 2 selections indicated below, lor which I am
enclosing check or money order for $9.90 (that's $4.95 for each selection).
I agree to buy 4 more selections at regular Club prices in the next 2 years.

wrlte]n numbers I I Iof the 2 selections
you want

Send my selections for the following system (check one system only):
o ATARI" HOME COMPUTERS 2 0 APPLE" 3

o COMMODORE 64 ,. 4 0 ADAM ,. 5 (cartridges only)
"you have selected Atarlltome Computer or Commodore 64 software­
be sure to check the type of formal you prefer (check one format only):

o CARTRIDGE A 0 DISK H

Name_--,-::-__--:::-:-::-:- :-:-::-:-__----,_,...,..,. _
(please print) First Name Initial Lasl Name
Address, Apt. _

City/Stale Zip _
Do you have a telephone? (check one) 0 Yes 0 No
Parent's Signatureil under 18, _

Offer not avaRable: APO, FPO, Alaska, Canada, Hawaii, Puerto Rico
WANT THIS CHARGED TO YOUR CREDIT CARD? Fill in information
below, we'll charge the $9.90 and luture shipments to your credit card-and
credit your account with any returns.
o American Express 0 VISA 0 MasterCard----,I,...n-te,...rb-a-n.,.-k-:-N:-o-.--

5ignature 103
CIRCLE #115 ON READER SERVICE CARD

Credit Card No. in lull Expiration date
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Screenmaker

16K Disk

by Vern L. Mastel

This is a screen formatting program that will run
on any Atari computer with at least 16K and a disk
drive. Screen formatting can be one of the most time­
consuming and memory-intensive parts of developing
a program. Print and position statements are the gen­
erally accepted method of handling screen displays.

Screenmaker is an alternative to this convention­
al approach. You create the display, using the charac­
ter set of the Atari, and then save it to a disk file.
This file is essentially a "snapshot" of the screen and
can be recalled at any time. The process of storage
or retrieval takes less than two seconds, and the BA­
SIC code which handles I/O takes very little space.

How.
In direct mode, the Atari will print on the screen

any and all characters entered from the keyboard. You
can create all sorts of pictures using graphics charac­
ters. If the RETURN key is pressed, however, the com­
puter tries to interpret what has been entered and
delivers a SYNTAX ERROR to the user.

Screenmaker avoids this problem by intercepting
ali of the characters from the keyboard, examining
them and then printing to the screen.

The RETURN and ESCAPE keys are used as com­
mand keys. RETURN functions as the SAVE screen
command; and ESC, the LOAD screen command.
All other characters are passed on, to be printed to
the screen. You retain full cursor control and don't
have to give up any printable characters.

Screenmaker makes use of the built-in capability
of the Atari to move a block of data to or from a disk
file without the help of BASIC. The CIO (central
in/out) does the work; all it needs to know are the
specifics of the move-how many bytes to move, the
source and destination. Table 1 contains all of the lo­
cations used by the OS for doing direct I/O via the
CIO.

Table 1.

IOCB# ICCOM ICBLL ICBLH ICBAL ICBAH
1 850 856 857 852 853
2 866 872 873 868 869
3 882 888 889 884 885
4 898 904 905 900 901
5 914 920 921 922 923
6 Priority given to device S:
7 Priority given to LPRINT and LOAD

The locations are as follows:

ICOB# - The I/O control block number.
ICCOM - This location contains the com­

mand for what is to be done. A 7 specifies read
bytes (for example, POKE 850,7), while an 11
specifies write bytes.

ICBLL - Low byte of the total number of
bytes to be moved.

ICBLH - High byte of the number of bytes
to be moved.
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"

ICBAL - Low byte of the memory location
where the data is to be moved from (as in the
case of a disk save), or where the data is to be
put (disk load).

ICBAH - High byte of the target address.

Once these locations have been POKEd with the
correct values, the entire process is set into motion
with a USR call to the OS. Note that only the top
twenty lines of the text screen are saved by Screen,
maker. This was intentional; it leaves the bottom four
lines for command and user input within a program.

Creations of Screenmaker can be loaded from BA,
SIC very easily. The complete listing of necessary code
is in Listing 2. Just be sure that you match the con­
trol block chosen with the value contained in the
USR call.

Using Screenmaker.
To use the program, all you need to do is RUN it.

The screen will go blank except for the cursor, which
you control. You can move it anywhere on the screen
-all of the cursor controls still work. So do the IN,
SERT and DELETE line keys, the INSERT and the
BACKSPACE keys and the CLEAR SCREEN com­
mand.

You can use the graphics characters to create pic-

Listing 1.

10 DIM f$(16),ML$(7)
28 fOR X=l TO 7:RE~D ~:ML$(X)=CHR$(A):
NEXT )(
38 DAT~ 184,184,184,178,76,86,228
40 PRINT CHR$(125)
58 TR~P 408:0PEN 112,4,O,"K:"
60 GET 112,KC:IF KC=155 THEN DIR=ll:IO=
8 :GOTO 110
78 IF KC=27 THEN DIR=7:IO=4:GOTO 100
~8 PRINT CHR$(KC);:GOTO 60
180 POSITION 2,21:? "INPUT fILE N~ME T
o LOAD==}";:INPUT f$:GOTO 300
110 POSITION 2,21:? "INPUT fILE N~ME T
o SAVE";:INPUT f$
300 OPEN IIl,IO,O,F$
310 SCREEN=PEEK(88)+256*PEEK(8~)

320 STARTH8=INT(SCREEN/256)
330 STARTL8=SCREEN-256*STARTH8
340 POKE 852,ST~RTL8:POKE 853,STARTH8
350 POKE 856,31:POKE 857,3
360 POKE 850,DIR:A=USR(~DR(ML$),16)
370 CLOSE III
380 POSITION 2,21:? "

3~0 GOTO 68
480 POSITION 2,21:? "

"420 IF PEEK(1~5)=i38 THEN POSITION 2,2
I:? "DRIVE NOT THERE":FOR X=1 TO 408:N
EXT K:GOTO 370
430 If PEEK(1~5)=i70 THEN POSITION 2,2
1:? "fILE NOT fOUND":fOR )(=1 TO 400:NE
HT )(
440 GO TO 378

•

tures, insert text where desired and, at any time, save
the screen to disk.

Only two commands are needed. RETURN is used
to save a screen to disk. You must specify the filename
in the form D(l or 2):FILENAME. To LOAD any
screen, press the ESC key and enter the filename in
the same form. Each screen takes up only seven sec­
tors of disk space, so the chance of filling up a disk
with screens is rather remote.

Program description.
Lines 10,50 do all of the initialization.
Lines 60,90 handle the characters coming

from the keyboard. RETURN and ESC are used
for command.

Lines 100,110 prompt for filename to save or
load.

Lines 300,370 set up the parameters for the
direct call to the CIO. Here IOCB#l is used.

Lines 380,390 clear off the bottom of the
screen.

Lines 400,440 handle errors and keep the pro­
gram on track.

I'll leave you with a thought: imagine what could
be done with Screenmaker and a custom character
set. Think of the effort that could be saved in set­
ting up displays. 0

CHECKSUM DATA.
(see page 8)

10 DATA 276,541,674,482,565,41,804,476
,828,41~,602,~85,826,258,321,80~8
350 D~TA 242,46~,660,75,521,53,312,1'3

,726,3251

•
BASIC Loader.

1000 OPEN IIl,4,O,f$
1010 SCREEN=PEEK(88)+256*PEEK(8~)

1020 ST~RTH8=INT(SCREEN/256)

1030 STARTL8=SCREEN-STARTH8*256
1840 POKE 852,STARTL8:POKE 853,ST~RTHB

1050 POKE 856,3i:POKE 857,3
1860 POKE 850,7:~=USR(ADR("hhhCLVm"),l
6)
1065 REM 3 SMall H's, inverse *, LV, i
nverse SMall D
1070 CLOSE III

•
CHECKSUM DATA.

(see page 8)

1800 DATA 347,231,'80,482,4',287,835,7
05,860,4776

•



YOU HAVE ALREADY MADE
YOUR FIRST MISTAKE!

You thought that cassette recorder
would handle your storage needs.

WRONG
DON'T MAKE ANOTHER ONE!

You think you need a disk drive to
solve your storage problems.

WRONG
YOU NEED 2 DISK DRIVES!

Any serious application practically
demands at least 2 drives.

WORD PROCESSING
SPREADSHEET
DATA BASE MANAGEMENT
MAILING LIST SOFTWARE

All of these are made more powerful
and, at the same time, easier to use if
you have two disk drives.
So now it will cost twice as much,
right? WRONG

You need an Astra single or double
density dual disk drive. Two drives
•In one



AND NOW ASTRA HAS THREE
MODELS FOR YOUR ATARI
ASTRA 1620

Our original single or double density dual disc drive.
Two drives, for the price of one.
(360 KBYTES)

ASTRA 2001
All of the features

of the 1620, but

with improved

circuitry, rotary

doors, and direct

drive motors.
(360 KBYTES)

ASTRA "BIG D"
Double sided, single or double density,
dual disk drive.
(720 KBYTES)

ALL DRIVES FURNISHED WITH
SMARTDOS OR MYDOS *
*DOUBLE SIDED DRIVES

FOR NEAREST DEALER OR DISTRIBUTOR
CALL (714) 549-2141

~~ASTAA SYSTEMS
2500 South Fairview • unit L • Santa Ana, Ca. 92704

CIRCLE #116 ON READER SERVICE CARD
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F-15 STRIKE EAGLE
MICROPROSE SOFTWARE
10616 Beaver Dam Road
Hunt Valley, MD 21030
48K Disk $39.95

by Patrick J. Kelley

Before I begin this review in earnest, I feel that I
must clarify something. I have a somewhat different
outlook when it comes to relaxation, especially in
computer games. For a game to be relaxing to me,
it must attain a certain level of, well, excitement ...
and satisfaction ... of the vicarious kind. So, by my
definition only, F,15 Strike Eagle is a very relaxing
game. Indeed, it's just the thing to unwind with, af­
ter a hard day of stress and strife. But now, back to
the world of normal, even-tempered people. F,15
Strike Eagle writes the book when it comes to put­
ting the player in a stress-inducing situation, as you'll
soon see.

HUDs, SAMs and ECMs.
For those of you not familiar with the F-15, or the

NASA-like environs of its cockpit, the main display
screen is sufficiently mind-boggling. Put simply, you
are in the pilot's seat, not some computer generated
humanoid. If you get into a jam, you have only your­
self to kick later.

Arranged before you are the controls that will blast
you into action. First-and most important-is your
HUD (acronym for Heads Up Display). This is the
brain of your fighter and your electronic nursemaid.
HUD tells you relative speed, the amount of ammo
remaining in your 20mm gatling cannon, your pitch
lines, your altitude (really handy), and your naviga­
tional heading (handier still). The HUD also alerts
you to the presence of incoming hostile aircraft, the
status of your rack of short- or long-range air-to-air
missiles, the number of bombs remaining to you, and
the operational status of your ECM (Electronic Coun­
ter Measures) pod.

The ECM is used to confuse enemy radar, foul
ground- and air-launched missile guidance systems,
and generally save your bacon when the going gets
rough. Your joystick acts as both control stick and
weapons activator, with throttle and ECM controls
relegated to the keyboard.

All these displays are concise and do their jobs well.
Once you know where the controls are, and what they
do, you're ready for the real fun to begin.

Scramble Flight Baker!
The ultimate objective of F,15 Strike Eagle is to

fly into enemy territory, conduct airstrikes against
primary and secondary targets, and engage hostile air­
craft in action.

Besides the aforementioned airborne adversaries,
you must also avoid the fusillade of ground-launched

SAMs (Surface-to-Air Missiles) that streak upward
from batteries to punch your ticket. As the combat
level increases, so does the shooting accuracy of the
SAM gunners. ("Rolling Thunder" was never like this!)
Utilizing the downward-looking radar displayed be­
neath your HUD, you must locate targets, penetrate
hostile airspace, complete your bombing run, and re­
turn to your carrier or airstrip alive and (hopefully)
intact. Sounds simple, doesn't it?

Appearances are deceiving. Skill and piloting ability
are a real must here, and the adrenal glands get quite
a workout as you approach your target. With one eye
on the map and the other on the radar, you go for­
ward to victory-or down to defeat. I could go on
and on about this game, so I'll try to keep this short
and sweet.

IIU..T:!l6DD

~ ------.
~ ~ ;
j ir. 1. . .

··I·· ....t..·..·\ ..
F,15 Strike Eagle.

F,15 Strike Eagle is a real winner, easily surpass­
ing another great MicroProse offering, MiG Alley
Ace. The feeling of flight is so real in this game that
you'll probably find yourself pitching to and fro in your
seat at home, as you put the aircraft through its paces.
Although some may find this game overly complex,
I feel that it has just the right blend of detail and ac­
tion to keep me coming back for more.

Yankee air pirates.
Whatever your tastes in adventure, F,15 Strike

Eagle delivers. The choice of combat mission simu­
lations is yours. Whether you're streaking above the
parched sands of Syria or rocketing in at Mach 2 over
Haiphong, you're in for your money's worth. I

Just remember this-Speed: Mach 2.3; Altitude:
64,000 feet; drop down to 3500 to pop your stick and
roll on back to the Nimitz for a few cool ones. Keep
your throttle up, your guns hot and your Sidewinders
ready; you'll be stenciling a MiG 23 on your plane,
come morning. Need I say more?

Don't wait. Run down to your local software mer­
chant and buy a copy ofF,15 Strike Eagle today. To­
morrow may be too late! D



Few word processors have allowedAtari users to tap the full resources oftheir computer untilAtariPaper Clip ...
Atari Paper Clip is an extremely powerful, fully featured word processor that will allow your Atari

to operate to the limits of its potential, with an ease ofoperation and speed you've never thought possible.
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Way back in the golden days, when issues of ANA~
LOG Computing were still numbering in the teens,
I wrote a program called Bounce. It appeared in the
Our Game column in issue 15. At that time, I was
fiddling with a fun new language for the Atari­
Action! by Optimized Systems Software. I was think­
ing that a version of Bounce in Action! would be
a worthwhile project.

Not long after I had that thought I discovered, to
my amusement, that someone had beaten me to it.
The friendly folks at ANALOG Computing told me
one day that a certain David Plotkin had submitted
a little ditty called Bounce in Action!, which later
appeared in issue 20.

However, David's idea of a better Bounce program
was different from mine. His improvements consist­
ed of adding GTIA color and, of course, speed (With
Action!) to the original design. I enjoyed playing with
David's program, and I was pleased that someone else
was as enthusiastic about Bounce as I was ... I sim­
ply had another idea that had to be tried.

To me, the next natural step for Bounce is to add
more discs-having multiple moving objects at your
command makes Bounce about a million times more
C 'n than the original. Of course, Action! is the only

l,-levellanguage for the Atari that is fast enough
~ a multiple-object Bounce effectively.

t there was Bounce, then Bounce in Action!,
')w I give you More Fun with Bounce (MFB

°t).

Other improvements.
I had other upgrading in mind, too. Tops on the

list was user-friendliness. MFB lets you move the cur­
sor around freely without upsetting the walls or the
discs already laid down. Drawing or erasing occurs
only when your joystick trigger is held down. To switch
between the two functions (drawing and erasing), sim­
ply hit the SPACE BAR.

Another user-friendly feature is the amount of con­
trol over cursor speed available. For a slow cursor (to
maintain fine drawing control), hit a lower digit key
like 3 or 4. For high-speed drawing, hit 7 or 8. Cur­
sor speed 9 is for maniacs only.

Laying down the spheres is simplicity itself. Just hit
the B key. A disc appears at the cursor's position, while
the cursor itself moves to the right (so you can keep
laying down more). Note that-when drawing, eras­
ing, moving or placing balls-the cursor performs au­
tomatic wraparound should it go off the edge of the
screen.

Even Bounce's screen-clearing feature has been im­
proved upon. In MFB, when you hit ESC, instead
of the whole screen clearing, only the discs disappear.
This lets you keep your old wall patterns. If you'd like
to clear everything, just hit CTRL-ESC. To remove
individual discs, draw or erase over them with the
cursor.

Let 'er rip!
To start things bouncing, hit START. (If you forgot

to lay discs down, the program automatically returns
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you to the drawing mode.) Immediately, the playing
field fills with red goop (to be eaten away by the
bouncing balls), and the number of objects bouncing
appears in the text window.

Again, as in drawing mode, you have a number of
options. For starters, you have complete control over
disc speed. Simply hit digit keys 0 through 9, 9 be­
ing the fastest. Keep in mind, however, that the few­
er objects you have on screen, the faster they will go
(this is a natural by-product of the limited processing
speed of your Atari computer). One or two discs on
the screen at speed 9 move so fast that they are more
of a blur than an object.

You may notice as the balls are bouncing that only
one of them is actually making bouncing sounds; the
others are silent. To change the "sound focus:' hit the
5 key. This allows you to make different balls audi­
ble, one at a time. If you keep hitting 5, you'll finally
return sound focus to the original disc. This effect
is easier to see if you have only a few objects on the
screen.

An improvement I've always wanted to add to
Bounce is to give the user some direct control over
the bouncing sphere. In MFB, this feature exists and
is called "nudging:' When you hit the N key, the ball
that the sound focus is on gets nudged. The effect
of this is distinct, yet simple-it causes the ball to
react as if a vertical wall were momentarily placed
directly ahead of it. Essentially, the ball bounces off
of a ghost wall.

Nudging is fun (as is holding down the N key for
repeated nudgings) and, also, useful if there is a red
area on the screen where no ball has been. You can
direct one over to that area by nudging it. Note: it
is best to practice nudging with only a few objects
and at a slow speed. Also note: you can nudge differ­
ent spheres by changing the sound focus.

When you want to change your wall configuration
or the number of bouncing objects, hit SELECT to
get back to the drawing mode. To start with a fresh
screen, just hit CTRL-ESC. 0

Action! listing.

iMore Fun With BOUNCE
iby Joel Gluck
ifor ANALOG COMPUTING

BYTE ARRAY xx(256),yy(256),
Xd(256),yd(256)

BYTE xc,yc,hidden,cMode,TIME=28,
RANDOM=53778,CONSOL=5327',
CURSC=788,CH=764,NEHCOL=710,
dist=[01,audball=[81

CARD nUM=[Ol,curspeed=[150e1,
ballspeed= neOl

CARD ARRAY linept(48)

PROC gr5initO
CARD scrn=88
BYTE line,BALLCOL=70',HALLCOL=718

Graphics(5)
FOR line=O TO 47 DO

linept(line)=scrn+20*line
OD
BALLCOL=SOC
NALLCOL=S'4
RETURN

PROC plot5(BYTE x,y,col)
BYTE POINTER pixel
BYTE ARRAY colfil= [8 85 178 2551,

Mask= [63 207 243 2521,
Mask2= [1'2 48 12 31

pixel = linept(y)+(x RSH 2)
pixel A = pixel A &Mask(x &3)

Yo (COltil (col)
& Mask2(x & 3»

RETURN

BYTE FUNC locate5(BYTE x,y)
BYTE POINTER pixel
BYTE ARRAY Mask= [1'2 48 12 31

pixel = linept(y)+(X RSH 2)
RETURN((Pixel A & Mask(x & 3» RSH

(((x & 3) HOR 3) LSH 1»

PROC hline(BYTE y,c)
BYTE i

FOR i = 0 TO 7' DO
plot5(i,y,c)

OD
RETURN

PROC vline(BYTE X,C)
BYTE i

FOR i = 0 TO 47 DO
plot5(x,i,c)

OD
RETURN

PROC paUz(CARD p)
CARD i

FOR i=l TO P DO
OD
RETURN

PROC f16(BYTE x,y)
BYTE g,a,b

g=Locate(x,Y)
IF g=32 THEN

RETURN
FI
9==+128
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NEweOL=lS
b=y
DO

color=O
Pl01 (x,b)
b==-l
color=g
Pl01 (X,b)
IF b=2 THEN

EKIT
FI
SoundCO,b,8,8)
pauZ(700+x*S8)

00
a=x
DO

color=O
Pl01ea,b)
a==+l
color=g
Pl01ea,b)
IF a=l' THEN

EKIT
FI
SoundC8,a,8,8)
pauze700+x*S8)

00
color=8
PlotCa,b)
SndRs10
RETURN

PRoe colburstCBYTE x,y)
BYTE g,c,a

g=LocateCx,y)
IF g=J2 THEN

RETURN
FI
g=g+128
NEweOL=CRand(16) LSH 4) Yo 18
color=g
a=x-l
IF a}lJ THEN

a=8
fl.
PlotCx,a)
DrawTo ex, yJ
FOR c=O TO 15 DO

SoundCO,8,4,lS-c)
pauz(400)

00
color=O
PlotCx,8)
DrawIoCx,y)
SndRs10
RETURN

PRoe dropkick(BYTE x,y)
BYTE g,h,a,b

g=LocateCx,y)
IF g=J2 THEN

RETURN
FI
g==+128
NEweOL=lS2
b=y
DO

coJor=O
PI01 ex,b)
b==+l
co10r=g
P101ex,b)
IF b=23 "THEN

EKIT
FI
Sound(0,b+l0+Cx LSH 1),18,8)
Sound(1,b+28+(x LSH 1),10,8)
pauz(400)

00
SndRs10
h=O
NEWCOL=lS'
a=x

ANALOG COMPUTING

DO
c010r=h
PI01U b)
h=Locaie(a+l,b-l)
a==+l
b==-l
co10r=g
Pl01(a,b)
IF a=18 OR b=1 THEN

EKIT
FI
SoundCO,a-x,8,eb RSH 1»
pauz(800)

00
color=O
P101Ca,b)
sndRs10
RETURN

PRoe fOOO
BYTE v

FOR '1=8 TO 15 DO
Sound(8,2SS,10,1S-v)
Sound(1,8,8,8-ev RSH 1»
pauzeSOO)

00
SndRs1U
RETURN

PRoe i n1ro 0
BYTE x

Graphics (7)
CURse=$88
Positioneo 10)
prin1Dc6,"itORE FUN WITH")
Posi1ioneO,L12)
PrintDe6,"u 0 U NeE !")
Posi1ione8,14)
Prin1De6,"BY JOEL GLUeK")
pauzC6S800)
pauzC6S800)
pauzC6S888)
FOR x=O TO 12 DO

f16 U2-x,10)
00
FOR x=O TO 12 DO

colburs1Cx,12)
00
FOR x=o TO 12 DO

dropkick(12-X,14)
00
eURse=$48
Posi1ionU4,U
PrintDe6,IANALOG")
fooO
Posi1ion Ul, J)
Prin1De6,"COHPUTING II

)

fooO
Pos i 1 i on U2, 5)
Prin1De6,IFEBRUARY")
fooO
Posi tionU6, 7)
Prin1De6,11'8S")
fooO
pauzC6S800)
pauz(6S800)
pauzC6S800)
RETURN

PRoe drawdoc 0
BYTE CURS=7S2

CURS=l
PU1E ()
PrintCIiUse 'OyS1iCk and II)

printEe" " 10 draw/erase,lI)
prin1C"Hi1 • for balls, II)
PrintEe"s . for brush speed,")
Prin1 CII I~alls; II)
PrintEe" - clrs screen.")
PrintC"Press .' to Bounce!lI)
RETURN
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PROC cl@arscrn(}
BYTE a,b,g

FOR b=1 TO l' DO
FOR a=1 TO 78 DO

g=10cat@5(a,b}
IF (g=2 OR CH)28} ~NO g}1 THEN

plot5(a,b,O}
Sound(0,b,6L 4}
IF CH=28 THt:.N

pauzUOO)
FI

FI
g=locat@5(a,3'-b)
IF (g=2 OR CH)28} ~NO 9}1 THEN

plot5 ca, 3'-b, O}
Sound(0,b,6,4}
IF CH=28 THEN

pauZUOO)
FI

fl
00
50und(0,O,0,0}

00
IF CH}28 OR hidd@n=2 THEN

hidd@n=O
FI
RETURN

PROC Mov@cursor(BYTE bflag)
BYTE g,5TIK=632,TRIG=644,vol
BYTE ~RR~Y v=[2 2 2 0 2 1 1 1 0 2 0

o 0 1 1 1 1 2 1 0 1 1)
INT cXd,C9d

IF STIK<15 OR bflag=1 THEN
cxd=v((STIK-5} LSH 1)-1
C9d=v(C(5TIK-5) LSH 1) Yo 1)-1
IF bflag=1 THEN

cxd=2
fl
g=hidd@n
IF TRIG THEN

vOI=4
ELSE

vol=10
g=cMode*3

FI
Sound(O,CXC+9C)*CMOd@,

8+ CCMode LSH U,
VOI-(CMOd@ LSH 1)}

plot5(xC,9c,9)
xc==+cxd
9C==+c9d
IF xC<1 THEN

xC=78
FI
IF xC> 78 THEN

xc=1
FI
IF 9c <l THEN

9C=38
fl
IF 9e> 38 THEN

9C=1
fl
hidden=locat@5(xC,9c)
plo15(xC,9C,1)

FI
RETURN

PROC audla9ball()
BYTE i,j,k

FOR j=O TO 2 DO
FOR i=j*50 TO j*50+20 DO

soundC8,i,10,15-j*6)
pauzUOO}

OD
00
SoundtO,O,O,O)
RETURN

BYTE FUNC nUMb@rC}

BYTE n,v

v=CH
Op@n(2,IIK: II ,4,1)
n=G@tD(2}
Clos@(2}
CH=v
IF n}47 AND n<58 THEN

RETURN (57-n)
ELSE

RETURN("}
fl

PROC audc Mode ()
BYTE n

FOR n=1 TO 5 DO
IF CMod@ THEN

50undCO,100-n*10,10,4}
ELSE

50undC1,150-n*10,10,4}
50und(O,5-n,8,6)

FI
pauz UOOO}
SndRs10
pauzUOOO}

00
RETURN

PROC cursor 0
BYTE n

IF CH(}255 THEN
IF CH=33 THEN

cMod@==HOR 1
audcMod@O

ELSEIF CH=28 OR CH=156 THEN
c learscrn ()

ELSEIF CH=21 THEN
hidd@n=2 .
plot5(xC,9C,2)
MOv@cursorU)
audla9ball ()

ELSE
n=nuMb@rO
IF n<" THEN

cursp@@d=n*500
FI

FI
CH=255

fl
Mov@cursor(O)
RETURN

PROC bounc@doc(}
C~RO n

PutE ()
n=nUM
IF n=1 THEN

Prin1EC ill ball is bouncing."}
ELSE

Prin1C(n)
Prin1E(" balls are bouncing. lI

}

FI
PrintECIlHit digits C. for sp@ed. lI )

Print c''i1! chang@s sound focus, II)
PrintEC"aj nUda\@s ball. lI

}

Print c"pressil'ilil to Draw again. II}
RETURN

PROC proc@ss(BYTE a,b)
BYTE 9

g=locat@5(a,b)
IF g=2 THEN

IF nUM<200 THEN
xxCnuM)=a
99 CnUM)=b
nUM==+1

ELSE
plot5Ca,b,0)

FI
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ELSEIF g=O THEN
plo15U,b,U

Fl:
RETURN

ANALOG COMPUTING

FI
OD

OD
RETURN
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PROC ballini1U
BYTE a,b

CURSe=S....
nUN=8
FOR b=l TO 1~ DO

FOR a=l TO 78 DO
proc ess U, b)
pl'oe.ess ta, ~n-b)

00
OD
FOR a=O TO nUN DO

xd(a)=RandC2) LSH 1
yd(a)=RandC2) LSH 1

OD
RETURN

PRoe NoveballCBYTE n)
BYTE g,pa,pb

g=loca1e5CxxCn)+xdCn)-1,yYCn)+YdCn)-1)
IF 9{2 THEN .

plo15(xxCn),yyCn),e)
xx(n)=xxCn)+xdCn)-l
yyCn)=yyCn)+ydCn)-l
Plo15CxxCn),yyCn),2)
IF n=audball THEN

dis1==+1
FI
RETURN

ELSE
Pb=loe.a1e5CxxCn),yyCn)+ydCn)-1)
pa=loca1e5CxxCn]+xdCn)-1,yyCn)]
IF n=audball THEN

IF dis1 THEN
SoundCO,178-CC38-diS1) LSH 2),

10,8)
SoundCl,CC38-dis1) LSH 2),

10,8)
FI
dis1=0
TIHE=O

FI
IF pa}l THEN

xdCn)=2-xdCn)
IF Pb}l THEN

ydCn]=2-'ldCn)
RETURN

ELSE
PI015CXXCn),yycn),0)
yytn)=yytn)+ydCn)-l
Plot5CxxCn),yyCn),2)
RETURN

FI
ELSEIF Pb}l THEil

ydCn)=2-ydCn)
PI015CxxCn),yycn),0)
xxCn)=xxCn)+xdCn)-l
Plot5CxxCn),yyCn),2)
RETURN

ELsEIF Rand(2) THEil
xdCn)=2-xdCn)

ELU
ydCn)=2-ydCn)
RETURN

FI
FI
RETURN

PROC cleanup U
BYTE a,b

fOR b=l TO 1~ DO
FOR a=l TO 78 DO

IF loca1e5Ca,b)=1 THEN
plot5U,b,e)

FI
IF locate5Ca,3~-b)=1 THEN

Plot5Ca,3~-b,0)

PROC bounc e U
CARD i
BYTE n

ball ini1 U
bounc edoe. U
aUdball=O
dist=O
IF nUN THEN

DO
FOR i=e TO nUM-l DO

MOveb<tll Ci)
IF CH {} 255 THEIl

IF eH=62 THEN
audball==+l
IF audball=nuN THEN

audball=O
FI
dist=O

ELSEIF CH=35 THEN
xdCaudball)=2-xdCaudball)

ELSE
n=nultbel' U
If n<~~ THEN

ballspeed=n*n*100
FI

FI
CH=255

FI
IF CONSOL=5 THEN

EKIT
FI

00
pauzCballspeed)
IF TIME THEN

SndRstU
FI
UNTIL CONSOL=5

OD
SndRst U

FI
c leanupU
RETURN

PROC MFWBU

intro U
gl'5 ini t U
hline (0, 3)
hlineU~,3)

vi ine ce, 3)
vIine C7~. 3)
DO

dl'avdoc U
xc=3~
yc=l~

hidden=locate5Cxc,Yc)
cMode=l
plot5(xc,yc,1)
DO

cUl'sorU
eURSC=TIME
pauzCcul'speed)
Sound(O,O,e,O)
pauz(curspeed)
UNTIL CONSOL=6

00
Plot5(xc,yc,hidden)
CH=255
bounceO

OD
RETURN

•
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nglish
Error

Messages
in BASIC

ISSUE 27

by Stephen Prokopchuk

One of the few frustrating things about program­
ming in Atari BASIC is that errors are given as num­
bers. This means that every time an unfamiliar error
number appears, you'll need to check the Reference
Manual to determine the meaning.

The following program resolves this dilemma by
printing the English equivalent on the screen every
time an error occurs. The error messages are even
changeable. You could, for example, change OUT OF
DATA to YOU GOOFED! To use it, however, requires
a disk drive.

How it works.
Listing 1, written in BASIC, will create an AUTO­

RUN.syS file on the disk currently inserted in the
drive. It is important that the disk to which this file
is written contains DOS 2.0. When you boot up with
that disk, the error message program will automati­
cally load into the bottom of memory.

The program changes the editor device to point to
itself, so that whenever something has to be printed
on the screen, it goes to this routine first. If memory
location 175 ($B9 hex) doesn't equal zero, then the
printer knows that BASIC has found an error. It prints
the English equivalent on the screen.

Using the program.
Listing 1 is written in BASIC and is the one most

users will type in. Listing 2 is written in assembly lan­
guage and is presented for more advanced users.

When using the error message program, it is im­
portant not to enter the disk utilities package by typ­
ing DOS. Doing so will cause a fatal lockup. Also,
take note that the list of errors is at the end of both
programs. Any of the error messages may be freely
changed to anything you want. 0

Listing 1.
BASIC listing.

~8 REM *** ENGLISH ERROR MESSAGES ***
28 DATA 8,~,2,3,4,S,6,7,8,',O,8,8,0,8,

8,O,~O,~~,12,13,14,1S

38 DIM DAT$C'1),HEHC22):FOR H=8 TO 22:
READ N:HEHCH)=N:NEHT H:LINE="8:RESTOR
E ~080:TRAP ~~O:? "CHECKING DATA"
48 LINE=LINE+18:? "LINE:";LINE:READ DA
T$:IF LENCDAT$){>,O THEN 1S0
S8 DATLIN=PEEK(183)+PEEK(~84)*2S6:IFD
ATLIN{}LINE THEN? "LINE ";LINE;" MISS
ING!":END
68 FOR H=~ TO 8' STEP 2:D1=ASCCDAT$CH)
)-48:D2=ASCCDAT$(H+~»-48:BYTE=HEH(D1)
*16+HEHCD2)
78 IF PASS=2 THEN PUT U1,BYTE:NEHT H:R
EAD CHKSUM:GOTO 48



ISSUE 27 ANALOG COMPUTING PAGE 49

•

Listing 2.
Assembly listing.

ISET UP TABLES
ICHANGED TO DOS INIT ADR

IHANDLER TABLE
'FOR EDITOR

lIS IT AN ERROR?
INO-NORMAL EXIT
IHAVE WE REACHED
I"A" IN "AT LINE"
IPART OF MESSAGE?
liS IT AN EOL?
I YES-BRANCH
IHAS NEW ERROR
IMESSAGE BEEN
IPRINTED?
ICAN WE PRINT
ITHIS?
'SHOW A MESSAGE

ISET OUTPUT CHECK
'FLAG AND
IGO PRINT EOL

IRESTORE REG'S
'MASK BASIC'S
'ERROR MESSAGE
IBY RETURNING
IWITHOUT
IPRINTING A CHAR

SB9
SCB
SCD
801
838
S02E7
S0C

S2000

LOA 110
STA FLAG
LOA EDITA8 IFIND LOCATION
STA TABST IOF EDITOR
LOA EDITA8+1 IDEVICE HANDLER
STA TABST+I ITABLE
LOY 1111

~~~ f~:~~;~,rD!8~~~ ~2~~E~R
OEY IFROM ROM INTO
8PL LOOP IRAM
LOA PUT ISAVE OLD
CLC 'ADDRESS OF
ADC III IEDITOR PUT
STA JUMP+I IROUTINE FOR
LOA PUT+I IPROGRAM TO JUMP
ADC 110 ITO LATER
STA JUMP+2
LOA DOSINI ,FIND DOS INIT
STA DISK+l IADDRESS AND
LOA DOSINI+I ISAVE IT TO JUMP
STA DISK+2 ITO LATER
LOA II <PROGEND IMOVE BDTTOM OF
STA MEMLO 'MEMORY TO END
LOA II >PROGEND 10F PROGRAM
STA MEMLO+I
LOA II <RESET ICHANGE DOS IN IT
STA DOSINI IADDRESS TO
LOA II >RESET IPOINT TO OUR
STA DOSINI+! IRESET CODE
LOA II <CCHECK-!] ICHANGE EDITOR PUT
STA PUT IROUTINE + CIO PUT ADR
eTA DEVPUT IFOR 10CB 110 TO POINT TO
LDA II >CCHECK-I] lOUR NEW PUT ROUTINE
eTA PUT+I
STA DEVPUT+!
LOA II <TABLE IMOVE EDITOR
STA EDITAB IHANDLER TABLE
LDA II >TABLE ITO POINT TO OUR
STA EDITAB+! ITABLE
RTS

JSR REINIT
JMP SFFFF

• WORD 0
.WORD 0
.WORD 0
• WORD 0
.WORD 0
.WORD 0
JMP REINIT

PHA
STA CHR
TXA
PHA
TYA
PHA
LDA ERRNUM
BEQ EXIT
LOA CHR
CMP II'A
BEQ EXIT
CMP IIS98
BEQ EOL
LOA FLAG
CMP 112
BEQ EX IT
LDA FLAG
BNE GETPAR
JMP ERROR

LOA 110
STA FLAG
JMP GJUMP

PLA
PLA
TAX
PLA
LOY II!
RTS

IENGLISH ERROR MESSAGES FOR BASIC
IWRITTEN BY STEPHEN PROKOPCHUK
I
ERRNUM
TABST
VLOW
EDITAB
DEVPUT
MEMLO
DOSINI
I

REINIT

LOOP

CHECKSUM DATA.
(see page 8)

I
START

I
EOL

I
GET PAR

I
RESET
DISK
I
TABLE
OPEN
CLOSE
GET
PUT
STATUS
XlO

I
CHECK

1258 DATA 43544F525'2846554CCC464'4C45
284E4F5428464F554EC4584F4'4E54284'4E56
414C4'C4E882E18288288888.217

88 TOTAL=TOTAL+8YTE:IF TOTAL}'" THEN
TOTAL=TOTAL-1888
'8 NEXT X:READ CHKSUM:IF TOTAL=CHKSUM
THEN 48
188 GOTO 158
118 IF PEEK(1'5)<>6 THEN 158
120 IF PASS THEN CLOSE Ul:END
130 1 "INSERT DISK WITH DOS. PRESS RET
URN";:INPUT DAT$:OPEN Ul.8.8."D:AUTORU
N.SYS"
148 1 :1 "WRITING FILE":PASS=2:LINE="
8:RE5TORE 1000:TRAP 110:60TO 48
150 1 "8AD DATA: LINE ";LINE:END
1808 DATA FFFF80288324A'008DF420AD2103
85C8AD220385CCA88881C8"67208818F8AD6D
28186'818D8628AD6E206'00.845
1818 DATA 8DB720A50C8D6520A50D8D6628A'
848DE702A'248DE802A'61850CA'28858DA'75
8D6D208D4683A'288D6E288D.525
1820 DATA 4703A'678D2183A'208D22836020
34204CFFFF8080808808800800000080804C34
28488DF5288A48'848A5B'F8.8"
1830 DATA 2'ADF528C'41F822C"8F08FADF4
28C'82f817ADf420D80B4CB828A'888DF4284C
B8206868AA68A88168A'828D.337
1848 DATA F42868A868AA684CfFFFA5B'OAA8
B80DB'F62885CDB'F72885CE4CD5288'222185
CD8'232185CEA8FFC8'84881.68'
1850 DATA CD2'7f28852868A8BICDI0f8A'20
28B520A'018Df4204CA4208000800880887A21
8D21'821AA21BB21C621D321.'34
1860 DATA DE21E721F5210722152225223222
46225A22672278228B22'C22A8228622BF22CD
22DC22E822F8228723152328.687
1878 DATA 2338233E2348235A236D237f23'2
23'D23A,23BF23888800888888888880080080
888888880080088008008008,243
1888 DATA CF23E123F423FD2388241F242C24
41244C245B246'2477244D454D4F525'284'4E
535546464'434'454ED45641.82'
18'0 DATA 4C5545284552524FD2544F4F204D
414E5'285641524'41424C45D3424144285354
524'4E47204C454E4754C84F.412
1100 DATA 5554284f4620444154C14'4C4C45
47414C2856414C55C54'4E585554284552524F
D2444'4D284552524fD25354.144
1110 DATA 41434B284F564552464C4FD74E55
4D42455220544f4f28434F4D504C45D84C4'4E
45204E4F5420464f554EC44E.753
1128 DATA 45585428574'54484F555428464f
D24C4'4E4528544f4f204C4F4EC7474F535542
284F5228464F522844454C45.16'
1138 DATA 5445C452455455524E28574'5448
4F555428474f5355C247415242414745284552
524fD2424144285354524'4E.812
1148 DATA 47284348415241435445D258524f
4752414D28544f4f284C4F4EC7424144284445
564'4345284E554D4245D24C.326
1158 DATA 4F414428464'4C45284552524FD2
425245414B2841424f52D44'4f4342204F5845
CE4E4F285355434828444556 887
1160 DATA 4'43C54'4F4342~857524'544528
4F4E4CD'4'4E56414C4'4428434F4D4D414EC4
464'4C45284E4f54284F5845.34'
1178 DATA CE424144284'4F4342284E554D42
45D24'4F43422852454144284F4E4CD'454E44
284f4628464'4CC55452554E.'44
1188 DATA 4341544544285245434F52C44445
564'434528544'4D454F55D44445564'434520
4E41C85345524'414C284255,488
11'8 DATA 53284652414D4'4EC7435552534f
52284F5554284F462852414E47C55345524'41
4C28425553284F5645525255.'48
1288 DATA CE5345524'414C28425553284348
45434B5355CD4445564'434528444F4EC55645
524'465'284552524FD24655.67'
1210 DATA 4E43544'4F4E28554E4'4D584C45
4D454E5445C44'4E535546464'434'454E5428
5241CD44524'5645284E554D.218
1228 DATA 424552284552524FD2544F4F284D
414E5'284f58454E28464'4C45D3444'534828
46554CCC44415441284'2F4F.728
1238 DATA 284552524FD2464'4C45284E554D
424552284D4'534D415443C842414428464'4C
45284E414DC542414428584F.167
1248 DATA 4'4E542844415441284C454E4754
C8464'4C45284C4F434845C4434F4D4D414E44
284'4E56414C4'C4444'5245.6'8
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.8YTE III

.8YTE III

MESSAGE ADDRESS TABLES

.WORO III III 82,83 B4 B5 810,87 B8
:~g~g :tb~~~}B~!~B~~q~~~~8~~i813
:~g~g 112~.Il~9,Ii3I11,i13I:1132

.WORD ~t~~:~t~;:it~i:~~~t:ii~~
:~g~g ~1:3~Ii4::~1:3~Ii4~:~1:7
.WORD Iib~,ilbl.1Ib~.ilb3,Iib4

:~g~g lt~i:lt~t·llb7.Ilb8.Ilb9

ERRNUM
A 'MULTIPLY ERRNUM

1*2
IOERR IERROR<128
ee~~C,y :~~~~E~~s~~gE
ee~~~tl.Y ISAVE IT
PRINT 'PRINT MESSAGE

IFIND MESSAGE
'ADDRESS AND
ISAVE IT

;ROUTINE TO
IPRINT ERROR MESSAGE
ISAVE Y REG

J~~~W)'YI~~~~ i~G~~~~ER
JUMP IGO PRINT IT

IRESTORE Y REG

~~tg~~'YIARE WE AT END?
*32 ISEND SPACE AT
JUMP I END
'1 ISET FLAG TO MASK BASIC'S
FLAG ;ERROR MESSAGE
GET PAR lAND EXIT

"MEMORY INSUFFICIENT"
"VALUE ERROR"
"TOO MANY VARIABLES"
"BAD STRING LENGTH"
"OUT OF DATA"
"ILLEGAL VALUE"
"INPUT ERROR"
"DIM ERROR"
nSTACK OVERFLOW"
"NUMBER TOO COMPLEX"
"LINE NOT FOUND"
"NEXT WITHOUT FOR"
"LINE TOO LONG"
"BOSUB OR FOR DELETED"
"RETURN WITHOUT GOSUB"
"GARBAGE ERROR"
"BAD STRING CHARACTER"
"PROGRAM TOO LONG"
"BAD DEVICE NUMBER"
"LOAD FILE ERROR"
"BREAK ABORT"
"IOCB OPEN"
"NO SUCH DEVICE"
"IOCB WRITE ONLY"
"INVALID COMMAND"
"FILE NOT OPEN"
"BAD IOCB NUMBER"
"IOCB READ ONLY"
"END OF FILE"
"TRUNCATED RECORD"
"DEVICE TIMEOUT"
I'DEVICE NAK"
"SERIAL BUS FRAMING"
"CURSOR OUT OF RANGE"
"SERIAL BUS OVERRUN"
"SERIAL BUS CHECKSUM"
"DEVICE DONE"
"VERIFY ERROR"
"FUNCTION UNIMPLEMENTED"
"INSUFFICIENT RAM"
"DRIVE NUMBER ERROR"
"TOO MANY OPEN FILES"
"DISK FULL"
"DATA 1/0 ERROR"
"FILE NUMBER MISMATCH"
"BAD FILE NAt1Eu
"BAD POINT DATA LENGTH"
"FILE LOCKED"
·COMMAND INVALID"
"DIRECTORY FULL"
"FILE NOT FOUND"
"POINT INVALID"

.CBYTE

.CBYTE

.CBYTE
• CaYTE
.CBYTE
• CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CaYTE
.CBYTE
.CBYTE
• CaYTE
.CBYTE
.CBYTE
.CBYTE
• CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
• CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CBYTE
.CaYTE
.CBYTE
.CBYTE
.CaYTE
.CBYTE
.caYTE
.CBYTE
.CBYTE
.CBYTE

I
ITHE ERROR MESSAGES
I
B2
B3
B4
B3
Bb
B7
B8
B9
BU
Bll
B12
B13
B14
B13
Bib
B17
B18
B19
B2III
B2l
1128
1129
113111
1131
1132
1133
1134
1133
11310
1137
1138
1139
114111
1141
1142
1143
1144
1143
11410
1147
1110111
11101
11102
11103
11104
11103
111010
11107
11108
11109
117111
1171
I
PROGEND *- SIII2EIII

.WORO START

.END

ICHANGED TO PUT ROUTINE

IALLOW FOLLOWING
'CHARS TO BE
IPRINTED ALWAYS

IRESTORE REG'S

LOA
ASL
TAY
BCS
LOA
STA
LDA
STA
JMP

LDA
STA
LOA
STA
LOY
INY
TYA
PHA
LOA
AND
JSR
PLA
TAY
LOA
BPL
LOA
JSR
LOA
STA
JMP

LOA .2
STA FLAG
PLA
TAY
PLA
TAX
PLA
JMP SFFFF

10

I
IOERR

PRINT
PRLOOP

I
FLAG
CHR
I
IERROR
I
BASIC

I
EXIT

GJUMP

JUMP
I
ERROR

•

Make Your Best Connection

WITH • Smart Terminal Program-with X Modem Protocol • "R:" Handler
-use with Basic, ACTION!, etc. • AVAILABLE SOON - Advanced software
disk with 80 Column Terminal Program.

Available in Four Models to match Your Modem - compatible with most
RS-232 devices.

Works with - Atari 400"'; 600XL TM; BOO™,' BOOXL'M $49.95

5L.ll·LPX. "'W:u•• s..c..:r-~t Li"ifi@OO .5.C..JU.PX
~4:LtJ!4:1.1iij h,W:jil-iW4:L!J#t:1.13 h,Vl:jil-iiJ
•• I"'T"1 Uo..I. ,..- + a:l:ZLJI. , ii' • ,.~

INTERFAST-fM

BUFFERED PRINTER INTERFACE
Can You Print This?

YOU CAN WITH AN INTERFAST-I ™ $129.95

* trademark of Afari. Inc.
ACTIONI is a trademark of Action Computer Services
R-I'erter and INTERFAST-I are trademarks of Advanced
Interface Devices, Inc.

MC - VISA - C.O.D.
P.O. Box 2188

Melbourne, FL 32902
(305) 242-2772
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Now Data Perfect™ from UK helps
you organize your files and numbers
like the adding machine first
helped your grandfather. It
keeps tax records. Lets you
change files easily. List
and edit addresses.
Compares stocks. Stores
expenses. It even
calculates. Used with

Letter PerfectT~ you can even make
custom mailings. Simply.

When it comes to practical
software for Ataris, Apples and

look alikes, Data Perfect is
simple to learn. And hard
to beat. Ask your dealer

for a demonstration,
or write UK for

1M more information.

LJK, INC. • 7852 Big Bend Blvd., st. Louis, MO 63119 • (314) 962-1855

© UK Inc. 1983
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16K Cassette or 24K Disk

by Stephen D. Groll

ANALOG COMPUTING ISSUE 27

Here is a game that will make learning to spell a
real adventure! After you type RUN, the title screen
will show while characters are being defined. Then
you will be given the option of a difficult game or
an easy one.

After you have chosen the game difficulty, you'll
be asked if you would like to enter new words. If you
type Y, four lines of code will be listed, so that you
may enter the words you would like to learn to spell.
Simply move the cursor past the DATA statement after
each line number and type in your word. Each word
may be up to fifteen letters long. Be sure to press RE­
TURN after completing each word.

After you've entered four words, be sure the cursor
is on a free line and type CON. to continue.

The game plan.
One of the four words you entered will be selected

at random and shown for a brief time. It will then
be replaced by a line of dashes. Each dash represents
a letter in the word.

A colored square which appears below the line of
dashes represents your marker. You're in the first room
of a 22-room complex. Using a joystick in port 1, you
move your marker from one room to another-as you
move off the screen, another room will appear.

As you move through the complex, you'll see differ­
ent colored letters and keys scattered about. The let­
ters are from the word shown in the first room.

Your task is to move all of the letters to the first
(continued on page 54)



GEMINI10X$259.00

ATARI SOFTWARE

OTHER ATARI
400 Keyboard Call ATR-8000 (64K) 5489
Koala Pad $67 ATR-8000 (16K) 5359
Chalkboard Pad 575 Alien Voice Box $98
Bit·3 80 Column 5228 1010 Recorder $74

RESTOI'!
Moviemaker (D) 545
SCARBOROUGH SYS.
Mastertype (D/R) 527
Songwriter (D). . 527
SCHOOL WIZWARE . Call
SENTIENT
Gold Rush (D) 523
Cyborg (D) $23
SIERRA ON,L1NE
Mission Asteroids (D) 517
Ulys.& Gldn Fleece (D) 527
Crossli re .. (D) $20 (R) 523
Mouseattack (D) .... $23
Jawbreaker (D) $20 (R) 523
Threshoid (D) 527
Homeword (D). . .. $46
Ultima II (D) $39
Dark Crystal (D) 526
Wiz. & Princess (D) 522
Lunar Leeper (D) $20
Wiz & Princess (D) .. 522
Frogger (C/O) . $23
SIRIUS
Bandits (D) ... 523
Space Eggs (D) ..... 520
Sneakers (D) 520
Way Out(D) 527
Type Attack (D) 527
Repton (D) $27
Critical Mass (D) 527
Fast Eddy (R) 523
SPINNAKER
Snooper Troop 1,2 (D) . 530
Most Amazing (D) 527
Kids on Keys (D) 520
Trains (D) .. 527
Deita Drawing (R) . 527
Aerobics (D) .. 534
Hey Diddie Diddle (D) . 520
Srch Amzng Thngs (D) $27
Story Machine (D) 523
Face Maker (D) 523

STRATEGIC SIM,
Broadsides (D) $27
Carrier Force (D) $39
Combat Leader (D) 527
Rails West (D) $27
Epidemic (D) 523
Eagles (D) $27
Cosmic Ballor II (D) . $27
SUBLOGIC
Flight Simulator II (D) . 536
Pinball (C/O) 520

SWIFTY
J. White Music Lessons

. (C/O) $20
SYNAPSE
File Manager (R) ..... 554
Fort Apocalypse (C/O) $23
Dimension X (C/O) 523
Blue Max (C/O) 523
Encounter (D/A) 523
Zepplin (C/O) . 523
Pharoah's Curse (C/O) 523
Protector 1/ (D) 523 (R) $29
Shamus ... (D) 523 (A) $29
Fort Apocalypse (C/O) 523
Shamus 1/ (C/O) 523
Necromancer (C/O) ... $23
Pharoh's Curse (C/O) . 523
Drelbs (C/O) .. 523
Shadow World (C/O) .. 523
Survivor (C/O) 523
THORN EMf
Soccer (A) 534
Jumbo Jet (R) 534
Submarine Comm. (A) $34
TRONIX
S.A.M. (D) . . 539
P.M. Animator (D) 529
Juice (C/O) . . . . . $20
Chatterbee (D) .. 527

USA
3-0 Sprgrphcs (C/O) .. 527
Survival Adv. (C/O) ... 517

MORE FOR YOUR MONEY
DOUBLE OR SINGLE DENSITY

TWO DRIVES

2001 DISK DRIVE, , , $549

~:~ASTRA
DISK DRIVE SYSTEM

~<~/~h'\P':i'->-:"-'<'"
~.~··~.·:l--·;:;

.. ".

INDUS GT...... $309
ATARI SOFTWARE

MISCELLANEOUS
Financial Wizard (D) .. 541
Castle Wallenstein (D) 520
Master Type (D) .. 527
Astra Chase (D) $22
Miner 204ger (R) $34
Megalegs (C) . . . $23
Cap'n Cosmo (D) $19
Spy's Demise(D) $14
Galac. Chase (0)$20 (C)$18
Kid Grid (C/O) $20
Battle Trek (D) .. '.' $20
Air Strike (C/O) $27
T&F-PMP Property

Management(D) .. 5149
GEBELLI
Firebird (R) $27
Embargo (R) $30
Candy Factory (D) $20
Match Racers (C/O) .. $20
Dr. Goodcode (D) .... $20
HAYDEN
Go (D) 523 (C) $20
Sargon II .. (D) 523 (C) $20

HES
Coco (C/O) $34
Coco II (C/O) $27
IN HOME
Baseball .. (R) 523 (D) $23
Crypts of Terror

......... (D) $23 (C) $20
INNOVATIVE DESIGN
Speedway Blast.

.. (D) 520 (R) $27
Pool 400 (R) .. $27
JV SOFTWARE
Jrny to Pints (C/O) .... $20
Action Quest (C/O) $20
Ghost Encount. (C/O) . $20

INFOCOM
Zork I, II or III (D) $27
Deadline (D) $34
Starcross (D) 527
Suspended (D) $34
Witness (D) $34
Planetfall (D) . 534
Enchanter (D) $34
Infidel (D) . . .. $34
KRELL SAT Call
INTELL. STATEMENTS
Prof. Blackjack (D) ... $46
LJK
Letter PerfecI (D) .... 574
Data Perfect (D) 574
Spell PerfecI (D) $56
Letter Perfect (RI 574
MICRDPROSE
Solo Flight (D) 526
Hellcat Ace (C/O) 523
MONARCH
ABC Compiler (D) .... 555
OPTIMIZED SYSTEMS
Act ion (R) $65
Basic XL (R) $65
Mac 65 (D) 558
G-65 (D) 558
Bug 65 (D) $23

ODESTA
Chess (D) 545
Checkers (D) $34
Odin (D) .. 534
PARKER BROS
Astrochase (R) 533
Death Star (R) 533
Q·Bert (R) . . $33
Popeye (R) 533

PHOENIX
Birth ot Phoenix (D) .. 516
Adv. In Time (D) 520
QUALITY
Name That Song

.. (Q)$13(C)511
Return of Hercules (D) 522
Ali Baba (D) 522
Jeeper Creepers (D) .. $20
ROKLAN
Gorl ..... (D) $27 (R) $30
Dlx Invaders (D)$23 (R)527

$85
595

$239
$99

599
5145
5145

5559
5299

5985

$255
5309
$458

5409

.. $199
" 5479

..... 5259
.... 5225

CITOH
Prowriter .. . .. 5315
Prowriter II $498
Starwriter 5909
Printmaster 51189

51559

5259
. 5378

5378
5519
5549
5645
Call

5288
5355
5419

.: 5849
OKIDATA
82A ... Call
84P 799
92 5409
93 5639
DAISYWRITER
2000
MANNESMANN
160L
Spirit
JUKI

5739 6100
51249 ABATI

LQ 20P Ltr. Qual. . 5378
PANASONIC
1090
1091
1092

MONITORS
SAKATA
SC I 00 (Color)
1000G (Green)
TAXAN
100 Green 5115
105 Amber 5125
210 RGB/Composile 5269
400 RGB Med-Res. 5296
415 RGB Hi-Res. 5429
420 RGB Hi-Res.(IBM)5479
NEC
JB 1260 (Grn)
JB 1201 (Grn)
JB 1205 (Amber)
ZENITH
Green
Amber

NOVATION
J·Cal 599
Apple Cat II 5259
D·Cal 5149

DIABLO
630 Letter Qual.
SILVER REED
EXP 400 Ltr. Qual.
EXP 500 Ltr. Qual.
EXP 550 Ltr. Qual.
EXP 770 Ltr. Qual.
STAR
Gemini lOX
Gemini 15X
Della 10
Delta 15
Radix 10
Radix 15
Power Type
TOSHIBA
1340
1351
NEC
3510 .. 51215
3530 51215
3550 51498
7710/7730 51648

Add $2.50 shipping per software order in conlinenlal U.S. Add S5.00
shipping per software order lor AK. HI. FPO-APO. Add S10.00 or 15%
(whichever is grealer) per software order lor non·U.S. Call lor cosI of
hardware shipping. Cali!. residents add 6'12% sales lax. Cashiers
checks or money orders filled within 24 hours for items in slack.
Personal checks require 4 weeks 10 clear. MaslerCard and Visa OK for
software only within continental U.S .. add 3% surcharge. Include card
no" expiration dale and signature. Due 10 our low prices, all sales are
final. All defective returns must have a return authorization number.
Please call 10 obtain one before returning goods lor replacement or
repair. Prices & availabiiity subject 10 change.

Printers/Etc.

~

COSMIC
COMPUTERS

AMDEK
V300 G 5119
V300 A $139
V310 G (IBM) 5155
V310 A (IBM) 5159
Color I + 5269
Color II + 5399
Color III 5349
Color IV (IBM) 5699
PRINCETON GRAPHICS
MAX 12 (Amber) 5178
HX 12 (RGB) 5449
SR 12 (RGB) 5595
SUPER 5
100A (Amber) 599
500G (IBM with lill) 5126
500A (IBM with lill) .. 5126

727 BREA CANYON RD., SUITE 16
WALNUT, CA 91789

(800) 626-7642
PLEASE FOR ORDERS ONLY

SORRY, NO COD'S

C~~IF. (714) 594-5204
FOR TECHNICAL INFO, ORDER INQUIRIES,

CALL
CALL

EPYX
Dragon Riders (C/O) .. 527
Temple APS (C/O) 527
Jumpman (C/DI 527

FIRST STAR
Boulder Dsh (C/O) 20 (R) 27
Bristles (C/O) 520
Flip Flop (C/O) 520

GAMESTAR
Football (C/O) 521
Basebal/ (C/O) 521

AVALON HILL(Cont'd)
Moon Patrol (C) $17
B-1 Nuc. Bomber (C) .. $12
Legionnaire (C) $23
Empire of Overmind

..... (D) $23 (C) $20
Tanktics ... (D) $20 (C) $17
Comptr Stock & Bonds ...

· (D) $17 (C) $14
Gaiaxy .. (D)$17(C)514
NukeWar(C) 512
Andromeda Conquest ...

......... (D)516(C)$13
Close Asslt (D) 523 (C) $20
BRODERBUND
Sky Blazer (D) $22
Bank St. Writer (D) $46
A.E. (D) $23
Arcade Machine (D) .. $39
Chop lifter (D) 523 (R) 529
Labyrinth (C/O) $20
Serpentine. (D) 523 (R) $27
StelierShuttle(C/o) .. 517
Apple Panic (C/O) $20
Genetic Drift (C/O) 520
Oper. Whirlwind (D) .. 527
Choolifter . (D) 523 (R) 529
Match Boxes (C/O) .... 520
COY CONSULTING
Pogoman (C/O) $27
CBS
Mounlain King (R) ... $27
Boulders & Bombs (R) $27
Krazy (each) (R) ... $27

CONTINENTAL
Home Accountant (D) $48
Tax Advanlage (D) ... $45
COUNTERPOINT SW Call
DATASDFT
Pooyan (C/D) $20
Telelalk (D) 533
Graphic Masler (D) $23
Micropainter (D) $23
Zaxxon (C/O) 527
Pac. Coasl Hwy (C/O) . 520
Clowns/Balloons (C/O) $20
Spell Wizard (D) ..... 534
Canyon Cli mber (C/D) $20
EASTERN HOUSE
Monkey Wrench II '" 551
EDUCATIONAL SW
Tricky 1.2,3 or 4 $15
Tricky 5·13 522
EDU-WARE
Spelling Bee (D) ..... 527
Compu/Read

· , (D) $21 (C) 515
Compu/Math-FR

· (D) $27 (C) 521
Compu/Math-Dec

· (D) $27 (C) $21

INTERFACES
Axiom 846 Call
Ape Face Call
Alari 850 (In Stock) .. 5169
Interfasll 5150
Microbits 1150 Call
R-Verter Call

DIRECT PRINTERS
Axiom AT·lOO $195
Atari 1027 $269
Axiom 550 AT $259
Axiom 700 AT 5469
Atari 1025 5299

DIRECT MODEMS
Microbits 1000C .... 5128

600XL ..
800XL ..

© 19/hl Atari, /nc.. - All rights reserved.

DISK DRIVES
Rana 1000 5298
ASlra 2001 5549
Indus GT , $309
Trak AT·D2 $329
Trak AT·l 5319
Trak AT-D4 Call
Astra 1620 (Dual) 5499
Percom Call
Atari 1050 5249

MEMORIES
Microbits 64K (XL) 5115
Mosaic 48K (400) .... 598
Mosaic MK (400/800) Call
Mosaic 32K 568

MISCELLANEOUS
Syn Calc (D) 559
Syn File (D) 559
Syn Trend (D) 548
Syn Com (D) 529
Syn Chron (D) $29
Decathlon (R) 529
Drols (D) 523
Gyruss (R) 531
HeiSI (D) 523
Bruce Lee (C/O) $27
Universe (D) Call
Queslron (D) 534
Koala Coloring I $20
Koala Logo DeSign 527
Bumble Games (D) 527
Miles Accounling Call
World GISt. Baseball 523
Gridrunner (R) 520
Sargon II (C/O) 523
Millionaire (D) 534
Castle Wollenstein (D) 520
Odesta Chess (D) .... 546
Financial Wizard (D) .. 541
Ultima III (01 539

ADVENTURE INT'L
Adv. 1-12 each (C) .. $18
Preppie (C/O) .. 520
Preppie II (C/O) $23
Diskey (D) $33
Sea Dragon (C/O) $23
Lunar Lndr . (C) 511 (D) 515
Galactic Empire (C) .. 514

ADVENTURE INT'L
Ultra Disassembier (D) $33
Diskey (D) $33
Adv. 1·12 (each)(C) 518
Saga 1·12 (each) (D) .. 527

ATARI
Alari Wriler (R) . 568
Paint (D) . . . 530
Microsott Basic II (R) . 564
Visicalc(D) 5139
Home File Mgr (D) 536
Assembler Editor (R) . 544
Qix (R) .. $32
Dig Dug (R) $32
Atari Logo (R) 572
Ms. Pac Man (R) 533
JOUSI (R) 533
Donkey Kong Jr (A) 535
Compuler Chess (R) 524
Galaxian (R) 530
Defender (R) . 530
ET . .. 534
Pac Man (R). . '. 530
Centipede (R) $30
Caverns of Mars (D) .. 528
Star Raiders (R) 530
Conv. Lang. Ea. (C) ... 542
Asteroids (R) $27
Space Invaders (R) ... $27
Missile Command (R) . 527
Telelink (A) $21
Family Finance (D) 535
Prog.l(C) 518
AVALON HILL
Telengard (C) 516 (D) 519
Close Assaull (C) 20 (D) 23
TAC (D) 527
Space Station Zulu

......... (D)517(C)514
Flying Ace. (D) $21 (C) 518
GFS Sorceress .

. . . .. (D) 523 (C) 520

)I\.-ATARI"LM
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INCLUDes COMPREHENSIVE MANUAL WITH MANY USAGE EXAMPLES

THIS USER FRIENDLY PACKAGE INCLUDES THE FOLLOWING POWERFUL
PROGRAMS FOR THE ATARI- 400fSOO!Xl SERIES COMPUTERS (40K REOUIRED)

Word Adventure.

Take the letter to the first room and place it on the
dash which represents its proper location within the
word. Press the joystick button, and the letter will
be released. Your marker will reappear on the star be­
low. Continue this process until all letters are properly
placed.

When you've finished placing all the letters, posi­
tion your marker on the star and press the joystick
button. The word will appear, properly spelled, below
the marker. If you have the word correct, a flash of
color and a chirping sound will result. If you spelled
the word incorrectly, a buzzing sound will be heard.
When you're ready to continue, press the joystick but­
ton, and a new word will appear for you to spell.

After you've completed all four words correctly, the
gate at the top of the screen in the first room will
open. Move your marker through this gate to receive
a victor's crown and hear the cheering applause of
the multitudes.

If you would like to continue to play, simply press
the joystick button again. The options and opportu­
nity to enter new words will be offered to you once
more.

The catches and assists.
As you play Word Adventure, you'll notice some

question marks appearing from time to time. These
represent mysteries. If you touch a question mark with
your marker, one of three things will happen:

(1) Your marker may be transported to the first
room. This can be a timesaver if you're on your
way back, or it can be a delay if you were hop­
ing for one of the results below.

(2) You may get a glimpse of the word you're
trying to spell. It will appear at the bottom of
the screen for a moment, then disappear.

(3) Duplicates of all four colored keys may ap­
pear in the room. This will save you the time
of having to hunt for the original.

Another thing you will notice as you move through
the complex is a nasty-looking square face. This is
the Phantom. He's a mean character placed in the
maze to make things difficult for you. In the Phan­
tom's lair, which is at the end of the corridor moving
right from the first room, he'll come after you-to
throw you out. If the Phantom touches your marker,
it will be transported back to the first room.

From time to time, you'll run into the Phantom in
other parts of the complex. He will appear in rooms
which contain letters, and he won't come after you
unless you're carrying a key. If you are carrying a key,
he'll try to touch your marker and take the key away.
If he succeeds, your marker will simply return to its
original square shape.

If you're able to touch the letter with your key be­
fore the Phantom steals the key, he'll stop the chase.
This is also true in his lair.

ORDERS TOLL FREE
1-800-732-0320
Info. and N.Y. Residents
1-315-488-0485

~'~~N:': 1sa~~{;J/
INCLUDED 100 QUARTZ WAY

SYRACUSE, N. Y. 13219

ORDERING INFORMATION

For las I delivery. send certified
check or money order.

MASTERCARD & VISA accepted.
(N.Y. Residents add 7% sales tax)
Phone orders accepted on C.O.D.
and charges.

~~
~ I!!!!!iiI!

·ATARI is a registered Trademark of Atari, Inc.

DISK EDIT - SINGLE/DOUBLE DENSITY. DISPLAY/MODIFY/PAINT ANY
SECTOR. SECTOR DISPLAYED IN HEX ASCII!ATASCII • WOAKSWITH
ANY FORMAT. SCAN SECTORS FOR A SERIES OF BYTES OR A STRING
• DISPLAY/PRINT DIRECTORY. TRACE/REPAIR FILE LINKS. RECOVER
AND AUTOMATICALLY VERIFY DELETED FILES. FORMAT DISKS WITH
AUTOMATIC LOCK OUT OF BAD SECTORS. DECIMAL/HEX NUMBER
CONVERSION

DISK SPEED - VERIFIES/ALLOWS ADJUSTMENT OF DISK SPEED. BAD
SECTORING IS1Q ONLY)

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 BACK-UP - SINGLE/DOUBLE DENSITY. SUPPORTS 1 OR 2 DRIVES
• ALLOWS BACKuP OF DISKS PROTECTED BY BAD SECTORING. FAST
COpy OPTION. SECTOR STATUS SUMMARY. OPTIONAL PRINTOUT OF
SECTOR STATUS. DISK MAPPING

THE MOST COMPLETE UTILITY PACKAGE
FOR ATARI* COMPUTERS AT ANY PRICE
100 % MACHINE LANGUAGE· SINGLE LOAD· MENU DRIVEN

DISK WIZARD D
It.l 1984

room and place them, in proper order, along the line
of dashes. This isn't an easy job. To move a letter, you
must first find one of the keys that corresponds to the
color of the letter you wish to move. Touch your mar­
ker to the key, and your marker will become a dupli­
cate of that key. Touching any letter of the same color
as the duplicate key releases that letter, which then
becomes your marker.

CIRCLE #122 ON READER SERVICE CARD
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Some things to be aware of. .. an easy game and
a hard game play exactly the same. The only differ­
ence is that the Phantom moves more slowly in the
simpler version. And beware: as you get closer to com­
pleting the word, the Phantom appears more often.

Always be careful while carrying a letter. If you hap­
pen to touch a key or a Phantom while carrying a
letter, you'll lose the letter. And there's no way to get
it back. If this happens, or if you find you've made
a mistake in placing a letter (so that it's clear you can­
not spell the word correctly), place your marker on
the star in the first room and press the joystick but­
ton. The word will be read as an incorrect spelling.
Press the button again, and you'll be given the same
word or a new one to work on. 0

Listing 1.

1 REM_atat a
2 REM • a I
3 REM
8 Kl=1:K2=2:K32=32:DIH HD$(15).LITTC1'
).LITLC15),KEYC4),RCONC1'),LXC15),LIPC
15),HRDC4),DIF$CK1),NH$CKl)
, C=Kl:KEYCKl)=35:KEYCK2)=3:KEYC3)=163
:KEY(4)=131:PLX=7:PLY=4:MX=':MY=5:G=KO
:GOTO 16
10 PLX=INTCI0*RNDCKO»+6:PLY=INTC6*RND
CKO)+3:LOCATE PLX.PLY,L~E:IF L~E(}K32

THEN 10
11 RETURN
12 MP=KO:FOR LP=Kl TO HD
13 If RCONCLP)=R THEN COLOR LITTCLP):P
LOT PLX,PLY:GO~UB 10:If LP{=LENCHD$) T
HEN MP=l
15 NEXT LP:RETURN
16 POKE 106.PEEKCI06)-5:GRAPHIC~ KO:~L

=CPEEKCI06)+Kl)*256:PO~ITION K1,5:GO~U

B 32280:fOR MM=KO TO 512l' POKE ~L+HM,PEEKC57344+MM):NEXT HM:P
OKE 756,~L/256:fOR LP=Kl TO 4:fOR HM=K
8 TO 7:READ U:POKE C*8+~L+MM,U
28 NEXT MM:C=C+Kl:NEXT LP:GO~UB 32300:
GOTO 50
38 If FND=3 OR FND=35 OR fND=131 OR fN
D=163 THEN ~OUND K2.12,10.15:PLR=fND:M
APP=K1:RETURN
32 K=K1:fOR LP=Kl TO HD-4:If K=5 THEN
K=Kl
34 If fND=LITTCLP) AND R=RCONCLP) AND
PLR=KEYCK) THEN PLR=FND:fND=K32:RCONCL
P)=K8:HAPP=KO:~OUND 1,12,0,15:GOSUB 40
36 K=K+Kl:NEXT LP:If NM(3 THEN NH=K2
38 RETURN
48 NM=NH-K1:G=Kl:HR=KO:SOUND Kl.KO.KO,
KO:RETURN
50 fOR LP=Kl TO 4:HRDCLP)=KO:NEXT LP:W
RDC=KO
52 TRAP 68:UW=Kl:LL=Kl:FND=42:K=K1:L=K
1:COL=KO:LOK=Kl:HSEE=KO:C1=KO:C2=KO:C4
=KO:C5=KO
54 G=K8:~ELW=INTC4*RNDCKO)+Kl:0NSELW

GOTO 1010~1020.103011840
56 READ WD~:NH=LEN(Wp$)
58 WD=LENCHD$)+4:fOR LP=Kl TO HD:RCONC
LP)=INTC20*RNDCKO»)+Kl:NEXT LP
60 LITTCL)=A~CCWD$CL»)+COL:IfCOL=K32
THEN COL=COL+64
62 COL=COL+K32:If COL}160 THEN COL=KO
64 LITLCL)=LITTCL)+KEYCK)+RCONCL):K=K+
Kl:If K=5 THEN K=Kl
66 L=L+Kl:GOTO 60
68 TRAP 3000:LITTCL)=3:L=L+Kl:LITTCL)=
35:L=L+Kl:LITTCL)=131:L=L+Kl:LITTCL)=1
63:GOTO 78
78 fOR LP=K8 TO HD-5:COLOR 45:PLOT C20
-LENCWD$»)/K2+LP,3:NEXT LP
74 fOR LP=Kl TO HD-4:If LXCLP) THEN CO
LOR LIPCLP):PLOT LXCLP),3

76 NEXT LP:RETURN
78 X=18:Y=5:GRAPHICS 18:POKE 756,~L/25

6
7' If INTCK2*RNDCKO) THEN BDR=161:GAT
=33:PLRC=12':HC=130:GOTO 61
88 BDR=33:GAT=161:PLRC=Kl:MC=K2
81 fOR LP=K8 TO 3:C=INTC4*RNDCKO»+Kl:
ON C GOSUB 82.84,86,87:SETCOLOR LP,C,S
:NEXT LP:PLR=PLRC:GOTO 10008
82 If NOT Cl THEN Cl=Kl:C=K2:S=8:RETU
RN
64 IF NOT C2 THEN C2=Kl:C=4:S=4:RETUR
N
86 If NOT C4 THEN C4=Kl:C=':S=4:RETUR
N
87 If NOT C5 THEN C5=Kl:C=12:S=8:RETU
AN
88 GOTO 82
'0 ? 116all~":COLOR BDR:AETUAN
'5 GO~U6 'O:PLOT KO,K8:PLOT l',KO:PLOT
l',11:PLOT KO,11:RETURN

180 GOSUS 'O:PLOT KO,KO:DRAHTO l',KO:P
LOT KO,11:DRAHTO l',11:RETURN
208 GOSUS 'O:PLOT KO,KO:DRAHTO KO.11:P
LOT l',K8:DRAHTO l',11:RETURN
258 GOSUS 'O:PLOT KO,KO:DRAHTO l',KO:D
RAMTO l',ll:DRAWTO K8.11:DRAWTO KO,K8:
RETURN
400 GOSUS 'O:PLOT KO,KO:DRAHTO KO,ll:D
RAWTO l' 11:DRAMTO l' KO:RETURN
508 GOSU6 'O:PLOT 1"KO:DRAWTO KO,KO:D
AAMTO KO,11:DRAMTO l',ll:RETURN
680 GOSUB 'O:PLOT KO,KO:DRAMTO l',KO:D
AAMTO l',11:DRAWTO KO,ll:RETURN
788 GOSUB 'O:PLOT KO,11:DRAHTO KO,KO:D
AAMTO l' KO:PLOT l'.11:RETURN
888 GOSU6 'O:PLOT KO,11:DRAMTO l',11:D
RAWTO l' K8:PLOT KO,K8:RETURN
'80 GOsu6 'O:PLOT KO,KO:DRAMTO l',KO:D
RAMTO l',11:PLOT K8.11:RETURN
1880 GO~UB 'O:PLOT K8,KO:DRAWTO KO,11:
DRAWTO l',11:PLOT l',KO:RETURN
1810 If NOT WADCK1) THEN N=Kl:RESTORE

38018:GOTO 56
1820 If NOT MRDCK2) THEN N=K2:RE~TORE

38020:GOTO 56
1030 If NOT HRD(3) THEN N=3:RESTORE 3
0030:GOTO 56
1840 If NOT WAD(4) THEN N=4:RESTORE 3
0040:GOTO 56
1110 GOTO 1010
1150 HSE=K32:CHOS=INTCNH*RNDCKO)+Kl:I
f CHOS<4 OR MR=Kl THEN GOSUB 10:HY=PLY
:HX=PLX:COLOR MC:PLOT HX,HY
1160 RETURN
1200 ~OUND Kl,130,6,6:COLOR H~E:PLOT M
X MY
1210 If HX<X THEN HX=HX+Kl:GOTO 1230
1220 If HX}X THEN MX=MX-Kl
1230 If MY<Y THEN MY=MY+Kl:GOTO 1250
1240 If MY}Y THEN HY=HY-Kl
1250 LOCATE MX,HY,MSE:COLOR HC:PLOT HX
,MY
1255 IF HX=X AND HY=Y THEN ~OUND Kl,KO
,KO.K8:PLR=PLRC:COLOR PLR:PLOT X,Y:HAP
P=KO:FND=HC:HSE=32:If HR=Kl THEN MR=K2
1260 If STICKCKO)=15 THEN FOR D=Kl TO
GSH:NEXT D
1270 RETURN
2000 POKE 77,K8:fND=K32:S0UND Kl,KO,KO
,KO:a=INTC30*RNDCKO)+Kl:IF 0(6 THEN G
O~UB 10:COLOR 63:PLOT PLX,PLY
2001 IF G=Kl THEN HR=KO
2002 If HP=Kl OR HR=Kl THEN GOSUS 1150
2005 GOTO 2050
2010 fOR LP=K1 TO 4:GOSUB 10:COLOR KEY
CLP):PLOT PLX,PLY:NEXT LP:fND=K32:GOTO
2600

2020 FND=K32:X=10:Y=5:fND=42:GOTO 1080
o
2030 POSITION C20-LENCWD$)/K2,':? 116;
MD$:fOR LP=K1 TO 400:NEXT LP:COLOR 32:
PLOT K2,':DRAWTO 17.':FND=32:GOTO 2600
2050 ~=~TICKCKO):~OUMD KO,18,6,6:~OUMD

KO,KO,KO,KO
2180 DX=C~=5 OR S=6 OR ~=7)-C~=' OR S=
10 OR S=11):DY=CS=5 OR ~=, OR ~=13)-C~

=6 OR S=10 OR S=14)
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2200 X=X+DX:Y=Y+OY:Xl=X:Yl=Y
2400 COLOR FNO:PLOT X-OX,Y-OY
2450 LOCATE X,Y,FNO
2550 IF FNO(}K32 THEN 2'00
2600 COLOR PLR:PLOT X,Y
2700 TT=TT+Kl:IF (MP=Kl ANO MAPP=Kl AN
o TT}GS ANO CMOS(4) OR (MR=Kl ANO TT>G
S) THEN TT=KO:GOSUB 1200
2705 IF MR=K2 THEN RETURN
2710 IF NOT STRIG(KO) THEN 30300
2750 IF STICK(KO)=15 THEN 2700
2800 GO TO 2050
2'00 IF FNO=161 OR FND=33 THEN X=X-OX:
Y=Y-DY:FND=K32:GOTO 2600
2'10 IF FND=63 THEN ON 0 GOTO 2010,201
0,2020,2020,2030:GOTO 2600
2'20 IF FND=MC THEN GOSUB 1255:GOTO 26
00
2'30 IF FND<>K32 THEN GOSUB 30:S0UND K
2,KO,KO,KO:GOTO 2600
3000 IF X{KO THEN X=l'
3010 IF X}l' THEN X=KO
3020 IF Y{KO THEN Y=11
3030 IF Y}ll THEN Y=KO
3040 IF X=l' AND Xl=l' THEN X=18
3050 IF NOT (X OR Xl) THEN X=Kl
3060 IF NOT (Y OR Yl) THEN Y=Kl
3070 IF Y=11 AND Yl=11 THEN Y=10
3080 TRAP 3000:RETURN
3100 IF X}6 AND X{12 THEN X=,
3110 IF Y=4 OR Y=6 THEN Y=5
3120 RETURN
4000 GOSUB 250:RESTORE 30010:Y='
4045 FOR LP=K2 TO 8 STEP K2:READ ND$:P
OSITION Kl,LP:? U6;WD$:NEXT LP:COLOR 4
:PLOT X,Y:SOUND Kl,20,8,8
4530 IF NOT STRIG(KO) THEN GOSUB 3230
O:GOTO 50
4540 SETCOLOR INT(5*RND(KO»,INT(16*RN
D(KO» INT(7*RND(KO»*K2:GOTO 4530
8100 GOSUB 250:COLOR K32:PLOT ',11:R=K
l:GOSUB 12:GOSUB 3100:GOSUB 2000:IF MX
=X AND HY=Y THEN 2020
8150 IF NOT Y THEN '700
8200 GOSUB 250:COLOR K32:PLOT ',KO:GOS
UB 3100:R=K2:GOSUB 12:GOSUB 3100:GOSUB
2000:IF MX=X AND MY=Y THEN 2020

8250 IF Y=11 THEN '700
8300 GOSUB 250:COLOR K32:PLOT KO,5:R=3
:GOSUB 12:GOSUB 3100:GOSUB 2000:IF MX=
X AND MY=Y THEN 2020
8350 IF X=l' THEN '700
'700 MR=Kl:GOSUB 250:COLOR K32:PLOT KO
,5:PLOT ',KO:PLOT l',5:PLOT ',11:R=20:
GOSUB 12:GOSUB 3100:GOSUB 2000
'705 IF MX=X AND MY=Y THEN 2020
'710 IF NOT Y THEN 8200
'720 IF NOT X THEN 8308
'740 IF Y=11 THEN 8100
'800 GOSUB 600:COLOR K32:PLOT l',5:R=4
:MR=KO:GOSUB 12:GOSUB 3100:GOSUB 2000:
IF NOT X THEN '700
10000 MR=KO:GOSUB 100:COLOR GAT:PLOT 8
,KO:DRAWTO 11,KO:POSITION 7,3:IF VH=Kl

THEN GOSUB 30200:GOSUB 30500:VH=KO
10005 IF HRDC=5 THEN GOSUB 32100
10010 POSITION 10,5:? U6i"*":GOSUB 70:
MP=KO:SOUND Kl,KO,KO,KO:GOSUB 2050:IF
Y=11 THEN 4000
10020 IF NOT X THEN '800
10200 GOSUB 100:COLOR K32:PLOT 8,11:0R
ANTO 10,11:R=5:GOSUB 12:GOSUB 3100:GOS
UB 2000:IF NOT X THEN 10000
10250 IF NOT Y THEN 12000
10300 GOSUB 700:R=6:GOSUB 12:GOSUB 200
O:IF NOT X THEN 10200
10400 GOSUB 200:R=7:GOSUB 12:GOSUB 200
O:IF Y=ll THEN 10300
10500 GOSUB 800:R=8:GOSUB 12:GOSUB 200
O:IF Y=ll THEN 10400
10600 GOSUB 100:COLOR K32:PLOT 8,KO:DR
ANTO 10,KO:R=':GOSUB 12:GOSUB 3100:GOS
UB 2000:IF NOT X THEN 10500
10640 IF Y=ll THEN 20000
10'00 GOSUB '5:R=10:GOSUB 12:GOSUB 200
O:IF NOT X THEN 10600
10'48 IF NOT Y THEN 11180

10'50 IF X=l' THEN 11300
11000 GOSUB '00:R=11:GOSUB 12:GOSUB 20
OO:~F NOT Y THEN 10'80
11030 IF X=l' THEN 11200
11100 GOSUB 400:R=12:GOSUB 12:GOSUB 28
OO:~F Y=11 THEN 10'00
11200 GOSUB 700:R=13:GOSUB 12:GOSUB 20
OO:~F NOT X THEN 11000
11300 GOSUB 1000:R=14:GOSUB 12:GOSUB 2
OOO:IF NOT X THEN 10'00
11340 IF Y=11 THEN 11200
12000 GOSUB 500:COLOR K32:PLOT 8,KO:OR
ANTO 10,KO:R=15:GOSUB 12:GOSUB 3100:GO
SUB 2000:IF Y=ll THEN 10200
12100 GOSUB 600:R=16:GOSUB 12:GOSUB 20
OO:IF X=l' THEN 12000
20000 GOSUB 400:COLOR K32:PLOT 8,11:0R
AWTO 10,11:R=17:GOSUB 12:GOSUB 3100:GO
SUB 2800:IF NOT Y THEN 10600
20100 GOSUB '00:R=18:GOSUB 12:GOSUB 28
OO:IF NOT Y THEN 20080
20208 GOSUB 500:R=1':GOSUB 12:GOSUB 20
OO:IF NOT X THEN 20100
30000 DATA 255,255,255,255,255,255,255
,255L 126 L l'5 L 231,153,153,255,165,255,0
,0,lo7,lb5,2~3,5,7,0

30005 DATA 0,0,24,60,153,21',255,255
30010 DATA RECOMPENSE
30020 DATA SCHEDULE
30030 DATA GRATUITOUS
30040 DATA PORRIDGE
30200 POSITION (20-LEN(WO$»/K2,3:? U6
;WD$:FOR LP=Kl TO 500:NEXT LP:COLOR K3
2:PLOT Kl,3:DRAWTO 18,3:RETURN
30300 IF FND=42 THEN 31500
30305 IF FND(}45 THEN 2750
30310 COLOR PLR:PLOT X,Y:LX(LL)=X:LIP(
LL)=PLR:LL=LL+Kl:PLR=PLRC:FND=42:X=10:
Y=5:COLOR PLR:PLOT X,Y:G=KO
30350 IF NOT STRIG(KO) THEN 30358
38360 GOTO 2750
30580 FOR LP=Kl TO WD-4:LX(LP)=KO:LIP(
LP)=KO:NEXT LP:RETURN
31500 FOR LP=K1 TO HD-4:HC=ASC(WD$(LP)
):WCX=(20-LEN(ND$»/K2+LP-Kl
31505 LOCATE WCX,3,HCl
31510 IF HC=WCl OR HC+K32=HC1 OR NC+12
8=HC1 OR HC+160=HCl THEN LOK=LOK+Kl
31515 POSITION HCX,7:? U6;CHR$(WC)
31520 NEXT LP:MAPP=KO
31530 IF LOK=LP THEN WRO(N)=Kl
31540 IF LOK=LP THEN CLP=CLP+Kl:SETCOL
OR 4,CLP,CLP:SOUND K2,18,CLP,8:IF CLP<
14 THEN 31540
31550 IF LOK=LP THEN CLP=KO:SOUND K2,K
O,KO,KO:SETCOLOR 4,KO,KO:WRDC=WRDC+Kl:
GOTO 32010
32000 HRD(N)=KO:FOR LP=Kl TO 30:S0UND
K2,50,K2,8:NEXT LP:SOUNO K2,KO,KO,KO
32010 IF STRIG(KO) THEN 32010
32015 IF HRDC=4 THEN GOSUB 32100:GOTO
2050
32020 GOTO 52
32100 COLOR K32:PLOT 8,KO:DRAHTO 11,KO
: RETURN
~RAPHICS 18:POSITION 3,K2:? U§i"
~W4iU,m": POSITION ',5:? U6 i "1!i1"
:POSITION 4,8
32228 ? U6i"STEVE GROLL":RETURM
32300 SOUND Kl,KO,KO,KO:GRAPHICS KO:PO
SInON K2,K1:? "TYPE E FOR AN EASY GAM
E.":POSITION K2,3
32320 ? "TYPE H FOR A HARD GAME.":? :1
NPUT DIFS:? :IF DIF$="H" THEN GS=K1:GS
H=30:GOTO 32330
32325 GS=4:GSH=70
32330 ? "HOULD YOU LIKE TO ENTER NEH W
ORDS IN THE GAME"i:INPUT NWS:IF NW$="
N" THEN RETURN
32335 LIST 30010,30050
32340 ? :? "TYPE ONE WORD AFTER DATA A
NO PRESS RETURN ON EACH LINE."
32350 ? :? "TYPE CON. HHEN READY TO CO
NTINUE.":END
32400 RETURN

•
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CHECKSUM DATA.
(see page 8)

1 DATA 467,338,"1,2'7,633,731,755,412
,216,711,712,"',863,65',573,'357
34 DATA 221,21,780,315,'10,34,684,1,'3
5,861,'85,326,325,'47,431,7782
74 DATA 568,726,1'4,2'0,307,270,2'1,36
',3'1,266,650,'20,186,'23,'41,7284
258 DATA '18,400,413,388,812,814,841,8
41,73',745,1",206,782,83',788,'637
1280 DATA 447 783 512 808 523 '40 1'8,
"5,7'2,5'2,'64,5i,,7il,870,'~1,1861'
2030 DATA 253,157,1'4,1'6,'35,782,78,1
5',37,323,88,637,735,875,536,5'85
2'20 DATA 273,584,55,"',44,"6,733,87
3,881,6'3,58,545,565,788,'5','846
4045 DATA 2'OL873,8L418,5',7'3L'03,325
,'13,603,185,b4,64,u",880,71'r
10008 DATA 304,173,811,366,822,175,488
,356,374,'65,'41,412,178,'64,862,8111
11838 DATA '52,247,838,687,'43,10',278

41,857 853 '11 '64,'56 783 6 '337
i0848 DATA 805,128,216,161,17i,385,,75
,65,427,226,523,730,'35,203,536,6487
31558 DATA 36'L257,685,467,'11,342,233
,412,45,282,24r,16',787,850,834,68'0
32408 DATA 54,54

•

WANT
TO

SUBSCRIBE?
It's worth it.

CALL TOLL FREE
1·800·345·8112

In Pennsylvania
1·800·662·2444

DOES YOUR COMPUTER
THNK FASTR THN
ITCN PRNT?

Most computers do. That's why they're
computers and not printers. That's also why you
need the PRINTER BUFFER from Digital Devices.

The PRINTER BUFFER accepts information at
your computer's high speed, stores it (up to 32
pages at a time), then re-transmits at the slower
speed required by your printer. So you and your
computer can go on doing what you do best ­
thinking and working. Instead of waiting.

The PRINTER BUFFER works with any
standard "Centronics" parallel computer or
printer, including Digital Devices' U-PRINT
printer interfaces for Apple, Atari, and Com­
modore computers. Available in 16K, 32K or 64K
models, The PRINTER BUFFER is user-expandable
in 16K increments. Perhaps best of all, the
PRINTER BUFFER comes complete with all
necessary cables, power supply, a comprehen­
sive user's manual, a one-year limited warranty
- and a price tag starting at $119.95.

Call our Toll Free number, (800) 554-4898,
for the dealer nearest you.

riIilmllllllBUFFERr
from

T.M

I~~ DIGITAL DEVICES ?)
Corporation

430 Tenth Street, Suite N205
Atlanta, Georgia 30318
In Georgia, (404) 872-4430

1984 by DigitJI Devices Corporation. Apple, Atari, .:mel Commodore
are registered trademarks of Apple Computers, Inc.; Atari. Inc.; and
Commodore Electronics Ltd. respectively.
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FLIGHT SIMULATOR "
SUBLOGIC CORPORATION
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482
48K Disk $39.95

by Jim Haney

The sun had just chinned itself on the mountains
east of my San Clemente home and was climbing
strongly, burning away the last vestiges of fog still
clinging in patches along the ocean's edge. It promised
a beautiful day-a perfect day for flying, I thought.

Oceanside, a city midway between San Diego and
San Clemente, has a private airport, uncrowded and
without major airlines to contend with, like those at
John Wayne, Orange County's municipal airport.

A walk around the plane, a Piper PA- 28-181 Archer
II, revealed that nothing of import had transpired
since my last flight. A check of the engine compart­
ment showed that the Lycoming 4, a strong engine,
was okay for oil, no leaks evident. Although small,
the Archer is a four-seater and quite comfortable. I
unlocked the cabin door, and eased myself into the
pilot's seat.

A scan of the instrument panel relayed important
information. Altimeter reading, 28 feet; give it a tap
or two, to confirm. The magnetic compass indicated
283 degrees with the plane on the parking apron.

Reaching over, I adjusted the mixture control and
snapped the magneto switches to both. A press of the
starter button was rewarded by the Lycoming's healthy
roar. It quickly settled into idle at an indicated 650
RPMs. I watched the oil pressure build and hold mid­
way on the gauge. While warming up, it was time to
set both the communications and navigation receivers.
On my previously-filed flight plan', my intended des­
tination for the day was Riverside Municipal.

Reaching over, I adjusted the NAV1 to the VOR
frequency of 112.4, Riverside. That done, I dialed
COMM1 to the ATIS frequency of 126.0. This would
provide me with communication to the local ground
controllers and ensure that I wouldn't become an un­
wanted obstacle for some 747.

I centered all flight controls, then eased the throt­
tle up and noted the corresponding rise of RPMs.
With the plane rolling down the apron, I eased out
onto the taxiway, heading for the west end of the duty
(only) runway.

After centering the aircraft on the black asphalt run­
way, I set the brakes and prepared for last minute ad­
justments. The magnetic compass indicated a heading
of 60 degrees, steady. I twisted the control for the trim
knob of the heading indicator, which employs a gyro,
until both agreed. Now my attention was diverted to
the omni-bearing knob, where a course of 345 was

dialed in. I was immediately greeted with the readout
of the distance measuring equipment (DME)-64.2
nautical miles to my destination.

A quick scan of the instrument panel again showed
all to be in order. Both wing tanks were full, and the
indicator showed fuel flowing from the right tank.

Easing the throttle forward to full, I watched as the
RPMs came up to an indicated 2450. Minor correc­
tions of the rudder pedals kept the plane tracking
down centerline as the airspeed indicator rose to 40,
45,50. At an indicated aitspeed of 55 knots, I eased
back on the yoke. The nose pitched-up, and the run­
way began to fall away.

Flight Siinulator II.

Once again, I had slipped those surly bonds. The
plane was climbing out smoothly, requiring almost no
correction input from me. Still on a heading of 60
degrees magnetic and climbing out through 1500 feet,
I retracted the flaps.

Lowering the RPMs to 1950, I climbed at a rate
of about 500 feet per minute. The omni-bearing devi­
ation indicator needle showed that it was time to be­
gin a sweeping left turn.

I mentally plotted an intercept course of 330, which
would bring me to a heading of 345 degrees. I rotated
the yoke to the left. A slight press of the left rudder
pedal in conjunction with a gentle tug of the yoke,
and the aircraft was in a 30 degree left bank, neither
gaining nor losing altitude. As the world wheeled be­
low me, I glanced out to see the Pacific gleaming in
the distance, under a blue and cloudless sky. As I
maneuvered the aircraft onto the intercept course, the
San Bernardino mountains loomed ahead.

This flight, friends, occurred in my living room.
The magic utilized was my Atari computer and sub­
LOGIC's fantastic new program Flight Simulator II.

Yes, the entire flight was one of fantasy. Since that
first advertisement of subLOGIC's impending release
of FS2, I couldn't wait to get my hands on it-and
I wasn't disappointed! The documentation of this pro-
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A.N.A.L.O.G. Compendium Magazine on disk - rent $10.00
A.N.A.L.O.G. Computing on disk - rent . $ 5.00

Call toll·free outside Texas: 1-800-433-2938

- Inside Texas call: 817-292-7396

LOGIC indicates that additional scenery disks will
be made available to encompass other areas of the
U.S. How about Denver for starters? Also, let's hope
that consideration is made for those of us with multi­
drive systems.

A visit to the local flying dub, at the Marine Corps
Air Station in EI Toro, California, provided my first
view of the actual aircraft in which I'd already spent
many engrossing hours. With the field attendant's
permission, I was allowed to examine the aircraft.

I was amazed at the accuracy with which
subLOGIC had portrayed the instruments. All
primary flight instruments were almost exact; I real­
ly had the feeling that, with very little instruction,
I could fly this airplane. Minor changes had been
made to accede to the computer's requirements.

The clock portrayed by FS2 is digital, as is its RPM
indicator. The magnetic compass resides in the dash,
not as portrayed, on top, in FS2. These differences
were all technicalities. The beauty of this program
is that I felt as if, with a qualified instructor, I could
start and fly this aircraft!

I hope I've pricked your imagination with this re­
view. If so, run, don't walk, to your nearest dealer.
Plunk your hard-earned dollars down for your copy
of subLOGIC's Flight Simulator II. I'll be waiting
at 6000 feet, on my way to Riverside. D

$23.47
$33.56
$29.97
$37.73
$33.60
$46.76

$17.97
$17.97
$17.97
$17.97
$21.50
$17.97
$17.97
$17.97
$17.97

$17.97
$17.97
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gram is the best this author has seen. The colorful
package only hints at the adventure awaiting within.

Two disks comprise the media of FS2. One con­
tains the core programs for both 48 and 64K equipped
Ataris, scenery data for Chicago, and the WWI game,
Ace. If there was any disappointment, it was find­
ing that, with only 48K, I couldn't load or run the
reality mode. You must have 64K to do this. Does
this leave you with only a partially-executable pro­
gram? Hardly. _

With 48K, you fly in the "easy mode." Having
never had one flying lesson, I made many holes
around the central portion of Illinois prior to award­
ing myself a set of wings. I can now comfortably take
off from the Champaign airport, hop over to
Bloomington, and then fly on up to Kankakee for
fuel-all without plowing some farmer's field!

Four area flight charts are furnished on two separ­
ate sheets. One depicts the New York, Boston area
with Chicago to Champaign portrayed on the reverse.
The other shows the Los Angeles area from north
of Fillmore VOR, west to Riverside and south to San
Diego. The reverse of this chart reveals the Seattle
area, with some twenty airports from which to take
off and land.

FS2 is also replete with two comprehensive manu­
als. One, the Pilot's Operating Handbook and Air­
plane Flight Manual, consists of 90 pages, including
11 pages of appendices devoted to descriptions of the
aircraft, flying characteristics and program specifica­
tions. This booklet and the FS2 flight reference card
are essential reading prior to any flight. Also includ­
ed is a 92-page booklet on flight physics and aircraft
control. This provides an introduction to advanced
aerobatics, so very necessary to stay alive in the WWI
air ace game.

The simulator and game may be flown utilizing two
joysticks or the keyboard of your Atari. I prefer one
joystick for primary flight controls, elevator, ailerons/
rudder, and keyboard input for other necessary func­
tions, such as engine RPMs, etc.

Upon booting, you'll find yourself at Meigs Field,
Chicago. The John Hancock building stands to your
left front. To practice takeoffs and landings, en­
hanced visual aids can be employed by entering the
editor and punching up mode 8. This greatly aids first­
time flyers and transfers you to the airport located
at Champaign, Illinois.

Your radios, both COMMI and NAVI, will be
automatically set to the required frequencies. Takeoffs
are performed fairly easily if the basic guidelines of
the manuals are followed. Landings, however-until
you get the hang of utilizing flaps in conjunction with
throttle and elevator, and performing maneuvers
while on the reverse side of the power curve-tend
to be rather abrupt!

The second disk contains scenery information for
the S~attle/Los Angeles area. The promise of sub-
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+ 2.50 Shipping
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$2495. 2S0 Shipping
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A DISK DRIVE
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WITH A HAPPY ENHANCEMENT INSTALLED THESE ARE
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WARP SPEED SOFTWARE DISK READING AND WRITING 500% FASTER
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In this installment of Boot Camp, we continue our
work with BASIC USR calls, in order to become more
familiar and comfortable with the 6502 instruction set.

It's about time.
The first USR call we'll look at this time is a sim­

ple timer. Timer programs are easy to write on Atari
computers, because, inside each one, is a real-time
clock. It doesn't have any hands, but you can write
a program to read it.

The Atari's real-time clock is found in three mem­
ory locations: 18, 19 and 20 ($12, $13 and $14). The
clock itself is updated by the system's vertical blank
interrupt (VBI) code, which is executed sixty times
per second. Each 1I60th of a second is known as a
jiffy. Each time the VBI code is executed, the byte
at location $14 is incremented. When this value gets
to 255, it is set to zero, and location $13 is incre­
mented. When location $13 reaches 255, it is set to
zero and location $12 is incremented.

In order for you to see exactly how this timer oper­
ates, type in the BASIC program shown in Figure 1
and RUN it.

As you can easily see, this program simply prints
the contents of memory locations 18, 19 and 20 to
the screen. You can actually watch each location be­
ing modified by the VBl routines. Note that location
20 takes roughly 4.25 seconds to go from 0-255 (256
* 1I60th of a second). Locations 19 and 20, which
together make up a 2-byte counter ranging from 0-

65535, take roughly 1092 seconds, or 18.2 minutes,
to go from 0-65535. All three locations, making up
a 3-byte counter ranging from 0-16777215, take about
77.6 hours to go from 0-16777215. I don't recommend
leaving your computer on long enough to test this
principle; just take my word for it.

10 POKE 752,1:POSITION 2,0:PRINl PEEK(
18);U U;PEEK(l');U UiPEEK(20)i ll u:GOT
o 10

Figure l.

Now that we know how the internal real-time clock
works, let's write a USR call that will take advantage
of it. This program will allow us to pass a value in
jiffies from BASIC, ranging from 0-65535, that will
make the computer wait that exact period of time.

This is actually a very simple routine. All we need
to do is set the two low-order bytes of RTCLOK (real­
time clock) to zero and wait for them to reach the
jiffy count that BASIC asked for. The flowchart for
this program is shown in Figure 2.

One thing important to' note about the real-time
clock bytes is that they are not ordered in memory
from low- to high-order. Instead of RTCLOK contain­
ing the low-order value, RTCLOK+ 2 has it. In the
same manner, RTCLOK contains the highest-order
byte, not RTCLOK + 2. This is one of the few cases
where the low-order, high-order custom is broken, so
keep this in mind when working with RTCLOK.

All right, now that we know what must be done,
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let's write the 6502 code to do the job. Figure 3 shows
one way to handle the timer.

PULL AND SAVE
JIFFY COUNT

ZERO OUT:
RTCLOK + 1
RTCLOK + 2

Figure 2.

0100 WAUL = SCB
0110 WAHH = SCC
8120 RTCLOK = $12
0130 *= S0600
0140 CLD iCLEAR DECIMAL
8150 PLA iDISCARD IIARGS
0160 PLA iPULL WAIT HI
0170 STA WAITH iAND SAVE IT
0188 PLA iPULL WAIT LO
81'0 STA WAITL iAND SAVE IT
0200 LOA 110 iZERO OUT ••.
0210 STA RTCLOK+1 iCLOCK BYTE 2
0220 STA RTCLOK+2 iCLOCK BYTE 3
0230 WAITLP LDA RTCLOK+1 iGET CLOCK HI
0240 CMP HAITH i= WAIT HI?
0250 BNE HAITLP iNO, LOOP BACK!
0260 WAITL2 LDA RTCLOK+2 iGET CLOCK LO
0270 CHP HAITL i= WAIT LO?
0280 BNE WAITL2 iNO, LOOP BACK!
02'0 RTS i*IT'S OVER!

Figure 3.

Let's walk through the timer code and see what's
going on.

Line 140 clears the decimal mode. This isn't
necessary in this program, since we're not doing
any addition or subtraction, but let's get into the
habit of using this instruction.

Line 150 pulls the number of arguments from
the 6502 stack. This number is assumed to be
1, and we're going to simply discard it.

Lines 160~170 pull the high byte of the jiffy
count off the stack and store the value in the
location WAlTH. We'll use this location to test
for the end of the timer period.

Lines 180~190 pull the low byte of the jiffy
count off the stack and store it in WAITL. This
location will also be used to test for the end of
the wait period.

Lines 200~220 zero out the two low-order
bytes of RTCLOK. Remember, the lowest-order
byte is RTCLOK+ 2, and the middle-order byte
is RTCLOK+1. This operation starts the timer
at zero, and we can now waiting for the timer
to reach the jiffy count specified by BASIC. We
will compare each byte of the jiffy count with
the corresponding byte of the real-time clock.
When these bytes match, the wait is over, and
we can return to BASIC.

Line 230, labeled WAITLP (wait loop), loads
the middle-order byte of RTCLOK into the accu­
mulator. We can now compare it to WAlTH.

Line 240 compares the accumulator to the
value in WAlTH.

Line 250, a BNE instruction, will branch over
to WAITLP if the accumulator is not equal to
WAlTH. If these bytes are equal, we need to
compare the low-order bytes, and the program
continues at the next instruction.

Line 260, labeled "WAITL2" (wait loop 2)
loads the low-order byte of RTCLOK into the
accumulator, and we're ready to compare the low­
order bytes.

Line 270 compares the accumulator to the
value in WAITL.

Line 280, another BNE instruction, branches
back to WAITL2 if the accumulator is not equal
to WAITL. If the branch is taken, the program
will continue at WAITL2, waiting for the low­
order bytes to match. If the bytes are equal, then
the wait is over, since the high-order and low­
order bytes are the same.

Line 290 is executed when all the timer values
match. This RTS statement simply returns con­
trol to BASIC.

You can try the timer routine for yourself. Figure
4 shows the BASIC code necessary to set up and call
the USR subroutine.

10 fOR X=1536 TO 1562:REAO N:POKE K,N:
NEXT K:TIMER=1536
20 TRAP 20:? "ENTER JIFFIES TO WAIT"i:
INPUT HAIT:TRAP 40008
38 ? ..HAlTING .....
40 A=USRCTIMER,WAIT)
50 ? "~TIME'S UP!":?
60 GOIO 20
100 DATA 216,104,104,133,204,184,133,2
83L16'Lo1133Ll',133L20,165,l',1'7,204,
20~,25u, 65,~O,l'7,~83,208
118 DATA 250,'6

Figure 4.
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BUILD YOUR OWN
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DISK DRIVE
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BASIC Cartridge ..
w/o Case, Manual . . . $23.50
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Replacement a10 Drive Mech 590.00

Replacement Power Transformer $16.50
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GTIA Chip ..
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3·Chip ROM sel with instructions .
Pokey Chip. .C012294.
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16K RAM Memory Module ..
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800 10K Rev. B as Module. . $18.50

800/400 CPU Board with GTIA. . $22.50

800 Main Board . . 528.50
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We'll call the USR function "DPEEK," for double­
byte PEEK. It will be set up so that, when the user
furnishes the address of the first byte of the 2-byte
value, the USR call will return the value contained
in the 2 bytes.

This will be the first time we've used post-indexed
indirect addressing, but don't get nervous. It's actu­
ally not as bad as it sounds, and is a very handy func­
tion of the 6502.

As you will recall, post-indexed indirect addressing
uses 2 bytes on page 0 (the first 256 bytes of memory)
to form an address. It then uses the Y register to get
an offset from this address. Let's look at an example:

Let's say the computer wants to execute the instruc­
tion: LDA (ADDR),Y. The location ADDR must be
on page 0 (this is a restriction of the 6502). Assume
that location ADDR contains $4F, and ADDR+1
contains $60. The computer will form the address
$604F from these 2 bytes, then add the Y register to
this address. Assuming the Y register contains $06,
the final address will be $6055, the total of $604F
+ $06. Therefore, the accumulator will be loaded from
location $6055. Get it?

What we'll do in this USR call is pass an address
to the subroutine. The subroutine will store the ad-

(continued on next page)

Line 10 READs the assembly-language data
in Lines 100-110 and POKEs them into memory,
starting at location 1536 ($0600). Since the timer
code is relocatable, you may place it in a BASIC
string and call it that way, if you like.

Line 20 accepts the number of jiffies to wait
from the keyboard, placing the value in the vari­
able WAIT. You should limit this value to the
range 1-65535, for a wait of from l!60th of a sec­
ond to 18.2 minutes. To wait exactly one minute,
you should type 3600 (60 seconds times 60 jiffies
per second).

Line 30 prints a message to let you know when
the time period starts.

Line 40 calls the USR routine with the state­
ment:

A=USR(TIMER,HAIT)

Note that, instead of using 1536 as the USR code
address in the USR call, we have used the vari­
able TIMER, which was set to 1536 in Line 10.
This is a good practice, since it helps document
what the USR call is doing. This can be very
helpful later, when you need to change the pro­
gram for some reason.

Lines 50-60 cause the console speaker to beep,
print a "time's up" message, and return to Line
20 to accept another time period.

Lines 100-110 contain the numeric data values
which, when POKEd into memory, make up the
timer USR subroutine.

After you have typed in the program, RUN it. The
program will ask:

ENTER JIFFIES TO HAlT?

Type 60 and press RETURN. The computer should
wait one second, beep, and print:

TIME'S UP!

See? When you typed 60, BASIC told the USR sub­
routine to zero out the real-time clock and wait until
it counted 60 jiffies. If you type 65535, the computer
will wait 18.2 minutes before it beeps.

This routine can be very handy in almost any pro­
gram which requires several time delays. You probably
won't use any time periods over a couple of minutes,
but the program can handle it if the need arises.

PEEKing Tom?
How many times have you wanted to know the

value stored in a 2-byte data item? For example, if
you want to know where the display list begins, you
must type:

DLIST=PEEK(560)+PEEK(561)*256

If you have to do this a dozen times in a single pro­
gram, each time with a different address, it can be
a real pain-as well as use up memory.

Well, why not write a USR call that will do this
tedious work for you? It's simple and only takes 20
bytes of memory space.
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Figure 5.

Now let's look at the 6502 assembly code corre­
sponding to the flowchart. It's relatively short and easy
to follow. This code is shown in Figure 6.

dress on page 0 and indirectly load the byte at the
address (the low byte of a 2-byte value) and the byte
at the address + 1 (the high byte of a 2-byte value).
The decimal equivalent of this number will be re­
turned to BASIC The flowchart of this procedure
is shown in Figure 5.

Figure 6.

Lines 100-110 set up equates for 2 bytes on
page O. Remember that BASIC only allows us
to use 0 page locations $CB-D1; using other ad­
dresses could prevent the subroutine from work­
ing properly-or even lock up the system. Note
that these bytes are stored in low-byte, high-byte
order. This is a must for indirect addressing.

PULL OPEEK
AOOR., STORE

ON PAGE 0
~

INCREMENT
Y REGISTER

• ..
PUT ZERO IN
Y REGISTER

LOA (AOOR),Y
(GET HIGH BYTE)

• •LOA (AOOR),Y
(GET LOW BYTE) STORE IN

BASIC RESULT
HIGH BYTE•

STORE IN eBASIC RESULT I.-LOW BYTE

Lines 120-130 set equates for RESLO and
RESHI, the storage locations which will return
the subroutine's result to BASIC For further in­
formation on these bytes, see issue 25's Boot
Camp.

Line 140 sets the program counter to $0600,
placing this program on page 6. This subroutine
will be relocatable, though, so the address really
doesn't matter.

Line 150 clears the decimal mode, placing us
in binary mode. This program doesn't do any
math, but let's get into the CLD habit, okay?

Line 160 starts the subroutine's operation by
pulling the number of arguments off of the stack.
Assume the programmer has only sent one argu­
ment, the address the subroutine is to DPEEK
at. After being pulled off the stack, this value
is discarded.

Lines 170-180 pull the high byte of the ad­
dress to be DPEEKed off the stack and srore it'
in its page 0 location, PEEKH.

Lines 190-200 pull the low byte of the address
to be DPEEKed off the stack and store it in its
page 0 location, PEEKL. At this point, the pro­
gram has set up its indirect memory pointer and
is ready to perform the DPEEK operation.

Line 210 places a zero in the Y register. All
post-indexed indirect instructions use the Y reg­
ister to calculate an offset from the address used,
and, since we want to load the first byte from
the address in PEEKL and PEEKH with no off­
set, the Y register must be zero (no offset).

Line 220 loads the accumulator indirectly from
the address in PEEKL and PEEKH. Since we are
loading the first byte of the 2-byte value, this
is the low order byte of the DPEEK value.

Line 230 stores the value just loaded into RES­
LO, the low-order byte of the result to be re­
turned to BASIC

Line 240 increments the Y register, changing
it from 0 to 1. In this way, we're now ready to
retrieve the second byte of the DPEEK value, be­
cause a 1 in the Y register will cause the indirect
load to get the byte from the address in PEEKL
and PEEKH + 1.

Line 250 loads the accumulator indirectly from
the address in PEEKL and PEEKH + 1. This is
the high order byte of the DPEEK value.

Line 260 stores the high order byte of the
DPEEK value in RESHI, so that it can be re­
turned to BASIC

Line 270 executes an RTS instruction to re­
turn control to BASIC At this point, RESLO
and RESHI contain the value that was DPEEKed
out of the address passed to the subroutine by
BASIC

The BASIC code for your DPEEK subroutine is
shown in Figure 7.

= SCB= SCC
- S04
- Sos*= S8600
CLO jCLEAR OECIMAL
PLA ;DI~CARD DARG~

PLA ;PULL PEEK HI
~TA PEEKH jAHO SAVE IT
PLA jPULL PEEK LO
~TA PEEKL jAHD ~AVE IT
LOY DO ;Y REG = 0
LOA (PEEKL),Y ;GET LO BYTE
STA RESLO ;AHO ~AVE IT
IHY ;Y REG NOW =1
LOA (PEEKL),Y ;GET HI BYTE
~TA RE~HI jAHD SAVE IT
RT~ jALL OONE!

OJ.OO PEEKL
0110 PEEKH
0120 RE~LO

OUO RE~HI
0140
0150
0160
0170
0180
OUO
0200
0210
0220
0230
0240
0250
0260
0270
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10 fOR H=1536 TO 1555:READ N:POKE H.N:
NEHT H:DPEEK=1536
20 TRAP 20:? "ENTER DPEEK ADDRESS";:IN
PUT ADDRESS:TRAP 40000
30 A=USR(DPEEK.ADDRESS)
40 PRINT A
50 GOlO 20
100 DATA 216.104.104,133,204,104,133,2
03,160,0,177.203,133,212,200,177,203,1
33,213.~6

Figure 7.

Type in this short BASIC program and RUN it.
When asked for a DPEEK address, type 88 and press
RETURN. The program will print a number and ask
for another DPEEK address.

The number printed by the subroutine is the value
PEEK(88) + PEEK(89) * 256. To confirm this, stop
the program by pressing BREAK and type:

PRINT PEEk(88)+PEEK(8~)*256

The number printed by this statement when you
press RETURN should match the one printed by the
DPEEK function. If not, you probably mistyped one
or more DATA values in Line 100.

What did we DPEEK? The addresses 88 and 89 are
known as "SAVMSC:' These bytes point to the first
byte of screen memory. To prove this, POKE a 1 into
the address printed by the DPEEK subroutine. For
example, if the DPEEK routine printed 40000, you
would enter:

POKE 40000.1

You should see an exclamation point (!) at the up­
per left corner of your screen. The exclamation point
is represented in screen memory by the number 1,
so that's what shows up. See how handy the DPEEK
function is?

You can easily find out where the display list is by
DPEEKing SDLSTL (560). To find where the DOS
vector is pointing, DPEEK DOSVEC (10). You can
use the DPEEK function to find the contents of any
2-byte pointer that is in standard low-byte, high-byte
format.

To summarize, the DPEEK subroutine uses a value
passed to it by BASIC to point to a location in mem­
ory. The contents of this location and the location + 1
are used to build a 2-byte value which is passed back
to BASIC. Figure 8 shows a pictorial representation
of this function.

Figure 8.

I'm sure most of you programmers out there will
appreciate the DPEEK function. It makes the opera­
tion of checking pointers a lot easier.

Homework time.
Now that I've shown you an example of indirect

addressing, it's time for you to try one of your own.

The assignment: write a companion subroutine for
DPEEK that will perform a DPOKE function. That
is, the subroutine accepts two arguments-the address
to DPOKE and the value to by DPOKEd into the
address. The function is very similar to the DPEEK
operation, except that the program stores the second
argument's bytes into the address and address+ 1, in­
stead of reading them and returning them to BASIC.

After you code the program, verify that it is oper­
ating correctly by using the DPEEK function. For ex­
ample, if you DPOKE address 1776 with a value of
65245, the DPEEK of address 1776 should return
65245.

Until next time, try coding this problem. Use the
DPEEK routine as a guide, since its operation is very
similar. If you have any problems, remember that you
can contact me via the Atari SIG on CompuServe.
My user 10 is 70775,424. If you don't have a modem,
you can write the address below. 0

Boot Camp
c/o ANALOG Computing
P.O. Box 23
Worcester, MA 01603

ATTENTION

USER
GROUPS

With the reorganization of Atari, we feel that
the knowledge and support provided by Atari
user groups are needed now more than ever.
We are now compiling a detailed article on
user groups, with emphasis on the larger clubs
-those with an extensive member base, news­
letter, activities and, possibly, a BBS. If your
group has not yet received our questionnaire,
you may not be on our listing. We do want to

be thorough, so please send your group's name
and address to:

ANALOG Computing
Attn: Lee Pappas
P.O. Box 23
Worcester, MA 01603
(617) 892 -9230
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.. $39

... $70

... $120

· $39

· ..... $29.95

· $12.95
· $ 7.50

..... $45
.$45

.......•....•.... $45
.............. $45

OSS

RESTON

Syncalc IDI .
Syntrend 10) ..
Synfile (0)
Syncom (01 .

CBS
Murder By The Dozen IRI .

SYNAPSE

Movie Maker IR).

ACCESSORIES
MPP·1000C Modem.
MPP MicroRam (64K Expansion

for 600 XLI ....
Wico Joysticks.
Pointmaster Joystick

Basic XL IR) .

SUBlOGIC
Flighr Simulator II (D) .

Delta 15 1160 CPSI. . . . . . . . . . . . .. $455
Radix 10 1200 CPSI $515
Radix 15 1200 CPS) .. . $599
Epson RX·80 . . $229
NEC 8027 . . . . . . . . . . . . . . . . . . . . . CALL
Okimate 10 CALL
MPP 1150 Interface . . $ 79
Print Wheels. . .ea. $ 5

ElECTRONIC ARTS
..... $29 Pinball Construction Set 101 . . . $29

. . CALL The Realm of Impossibility (01 $29
...... $29 Seven Cities of Gold (D) . . .. $29

BUY 2 ElECTRONIC ARTS TITlES AND GET
ONE FREE FROM THE MANUFACTURER!

Atari Educator Kit.
Includes: 410 Recorder. Basic
Cartridge. States and Capitals Program

Programmer's Kit. . . . . $19.95

Microsoft Basic 1/ Includes: Basic Cartridge.
Inside Atari Basic Book,

(D & RI. . $45 Basic Language Reference Manual
Atariwriter (RI .. $35 Arcade Champ Kit $24.95
Assembler Editor (R) .. $25 Includes: Pac Man. Qix.
Macro Assembler (D) .. $25 Two Joysticks. Cartridge Holder

() $25
Entertainer Kit $24.95

Home Filing Manager D Includes: Pac Man, Space Invaders.
Visicalc (0) . . $55 Two Joysticks
Pilot IR) $69 Pitfall (R) .
Logo (R) $65 Typo Attack IC) .

CAll FOR PRICE ON OTHER ATARI TITlES.

SAVE ON Jil TITlES

AlARI"

ATARI HARDWARE
Atari 800 XL . . $139
Atari 1050 Disk Drive. . $234
Atari Touch Tablet. . $ 45
Light Pen. . $ 45
Atari 1020 Color Printer/Plotter. . .. $ 69
Atari 1025 Dot Matrix Printer . . . $200
Atari 1027 Letter Quality Printer $259
Atari 1030 Modem $ 55

WE ALSO CARRY UDS, SIGNALMAN

PRINTERS
Gemini lOX (120 CPSI . . $255
Gemini 15X 1120 CPSI $369
Delta 10 1160 CPS) $339

SSI
Battle Normandy IDI .... $28
Broadsides 101. . .. $28
Carrier Force 101 ...........•......... $43
Combat Leader 10) ICI $28
Queslron 101 . . . . . . . . . . . .. . $47
War in Russia 10) $54

MICROPROSE
F·15 Strike Eagle (0) ICI . . .. $27
Hellcat Ace (0) (CI. . . $24
Mig Alley Ace IDI ICI. . .... $27
NATO Commandel 101 ICI . $27
Solo Flight 101 ICI. . . $27

Archon 10). . .........•.
Archon II: Adept IDI
One On One ID) ..

All FOR AN INCREDIBLE $299

TURN YOUR ATARI INTO A FERRARI
THE INCREDIBLE iNDUS GT DISK DRIVE INCLUDES:

- SSDD
- WORK PROCESSOR
- DATA BASE
- SPREAD SHEET
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I

.. $29
...... $26

. .. $29

Trains (DI .
Fraction Fever (R)
Up For Grabs (R) .
Snooper Troops

I, 1/ (D) ea. $29
Facemaker (RI. . $26
Jukebox lR) . . $29
In Search of The Most Amazing Thing (0) $29
A~ob~s(D) .$33

All OTHER TITlES AVAilABLE. CAll FOR PRICE.
ASK ABOUT SPINNAKER'S TRilLIUM, FISHER·PRICE,

AND WYNDHAM CLASSICS TITlES.

InFOCOIft
DON'T PANIC!

ALL INFOCOM TITlES ARE
AVAILABLE FROM ABBY'S.

CAll FOR PRICES.

Hitchhiker's Guide to the Galaxy ID) . . CALL
Zork I, II, 1/1 (0) . . ea. $29
Cutthroats (D) . . . . $35
Sea Stalker ID) ....•.....•..•....•..•........ $35
Star Cross (D) . . . . . . . . . . . $35

We Stock A Complete line Of
Software From Other Fine Makers

ACCESS DATASOFT
Raid Over Moscow 101 Bruce Lee (C & DI $25
Scrolls of Abadon (D) . . Zaxxon 101 IC) $29
Beachhead (D) . Dallas Quest (C & 01 $25

Temple of Apshai ID) ICI . . $29
Curse of Ra ID) ICI . . $17
Dragonriders of Pem (DI . . . . . . . . . . . . $29
Gateway to Apshai IA) .....•.....•.............. $29
Jumpman ID) IC). . .... $29
Jumpman Jr. (RI . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . $29
Pitstop IRI . . . . . . . . . . . . . . . . . . . . . . . $29
Pit stop II IR) . . .. $29
World's Greatest Baseball Game IDI. . $29

CAll FOR INFO AND PRICES ON OTHER EPYX TITlES.

ABBY'S CARRIES A FULL SELECTION
OF SOFTWARE FOR YOUR ATARI.

CALL FOR CURRENT PRICES.
ASK FOR FREE CATALOG.



Lyco Computer Marketing & Consultants
"PEOPLE WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT RECEIVE THE LOWEST PRICES FROM US"

DISK DRIVES - INPUS Atari

6'W IOISKETTEsl
1I..., SKC

SKC SSSD $1475
SKC'SSDD $1775
SKC·DSDD $21 75

Hayes
Smart Cal 1031
Smarl Call 03/212
AuloCal
212 Aula Cal
Apple Cal II
212 Apple Cal

MAXELL
5','MD'1 51995
5''-·MD·2 52499

$1599
$1799
$22 99

NOVATION
J·Cal $8900
Cal $12900

Volksmodem
Mark VII

laulo anS/dlall
Mark VII

ELEPHANT
5''-'SSSD
5''-'SSDD
5''-'DSDD

ANCHOR

TAXAN
(MONITORsl

210 Color RGB $25900 AMDEK
100 Green $11500 300 Green $13900
105 Amber $12500 300 Amber $14900
400 Color RGB $29500 310 Amber·IBM $15900
410 Color RGB $34900 Color I Plus $25900
420 Color RGB·IBM $45900 Color 4T·IBM $58900
121 Green·IBM $14500

NEC122 Amber·IBM $14900

ZENITH JB 1260 Green $ 9900
JB 1201 Green $14500

ZVM 122A Amber $ 9500 JB 1205 Amber 514500
ZVM 123G Green $ 8500 JC 1215 Color $25500
ZVM124 Amber·IBM $12900 JC 1216 RGB $39900
ZVM 13 1 Color 527500 JC 460 Color 534900
ZVM133 RGB $38900
ZVM 135 Compos,le $44900 SAKATA
ZVM I 36 HIRE SCola, $589 00

SC' 100 Color $22900
GORILLA STSI T,It Siand 5 3500
12" Green $ 8200 SG 1000 Green $ 9900
12' Amber $ 8900 SA 1000 Amber $10900

*ISAVE ......... 5239
. $355

$339
5449

............ 5499
5589
53t9

.... $CALL
.5CALL

STAR
MICRONICS

Gemini lOx.
Gemini 15x.
Delta 10

BLUE CHIPS Delta 15
M12010. $27900 ~~~ Rad,x 10
MI2010C.64. $279.00 d,'~ ..lIe, Rad,x 15

~~ "" Powertype04015. .. .. $1399.00 f pr.c" Sweet p 100

OKIDATA ~~~ ~,e STX80
,~ :\,.

:~~: pr.... GEMIN I 1OX
......... $549 e $239 *... $669

5369
.. $579 ~

LEGEND CARDCO
... .-. $259.00 LOl $449.00
.... $279.00 NEC L03 $339.00

CALL PRINTER INTERFACE. $39.75
CALL NEC 8025 $699.00 PRINTER INTERFACE WI
CALL NEC 8027 $359.00 FULL GRAPHICS 565.75

880
1000 ..
1200 ..
1500 .
1081

80 .
82A.
83A.
84 .
92
93.

PRINTERS)0 THESE
' ·STOCK

Citoh

PANASONIC
.. $229

......... 5289
.. ... $439

··5CALL

1090 ..
1091
1092 .
1093 .

Prowiter 851 OA $309
8510BC2 $429
8510BPl . . $349
8510SP ..... ....•... $449
8510SR . .. .. $499
8510SCP $519
8510SCR 5569
1550P 5499
I 550BCD $589
A1D-20P $469
Fl040PU or RDU $899
Fl055PUorRDU 51199

. ..$389
.$119

. $269.00
. .. $549.00

......... 5749.00

Epson

JUKI

MANNESMANN
TALLY

SPIRIT 80.
MTL·l 60L..
MTL·180L.

RX80 5239
RX80FT 5279
RX100 5379
FX80 $389
~100 ... 55~

JX80 . 5529

LO 1500P includes Kit' 51089
L01500S $1149

Juki 6100 .
Tractor kit .

Fisher Price
Dance.
Memory .
Logic.
Numbers .

... $34.75
.. .... $34.75

.. $34.75
.. .... $34.75

· $3475

800XL COMPUTER CALL
1050 DRIVE CALL
1010 RECORDER 555.00
1020 PRINTER. .. .. $59.00
1025 PRINTER.. .. $189.00
1027 PRINTER.. .. $249.00
1030 MODEM $59.00
MONKEY WRENCH II $52.75
HOME ACCOUNT D $44.75
TAX ADVANTAGE $35.75
DEADLINE. .. $34.75
ENCHANTER. . $34.75
INFIDEL. .. $34.75
PLANETFALL. $34.75

STAR CROSS
SUSPENDED.
WITNESS..
lORK I.
lORK II.

Trillium
Shadowkeep
Fahrenheit 45 I
A.maz.on .....

· $26.75
· .$26.75

.. 526.75

Spinnaker
Alphabet ·518.75
Story Machine. .. 521. 75
Kids on Keys .......... 518.75
Grandma. 5 19.75
Snooper Troop $22.75

Broderbund
Bank SI. Writer.
Spellmaker .
Mask of Sun.
Choplifter
Lode Runner.

Mlcroprose
Solo Flight 522.75
NATO 522.75
Spitfire . 5 19.95
F·15 Sirike 522.75

Scarborough
Songwriter 524.75
Picturewrit $24.75
Mastertype . . 524.75

55'

Synapse
Synfile 548.95
Syncalc 548.95
Syncomm . 529.95
Syntrend 548.95

Graphics Tablet
Supersketch $32.95
Kolala . $69.95
THE ILLUSTRATOR .. 599.95
SPIDER EATER. .. $22.50
SPEEICOPTER $27 75

CALL TOLL FREE

TO ORDER•
800-233-8760

VISA

or send order to

lyco Comput@r

POBox S088

Jersey Shore PA 17740

RISK FREE POLICY
In'stock item shipped within 24 hours 01 order. No deposit on C.OD.
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 lor
cash. add 4% for Master Card or Visa. Personal checks require 4 weeks
clearance before shipping. All items subject 10 change without notice.

CIRCLE #129 ON READER SERVICE CARD
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BASIC
Training

by Tom Hudson

Well, here it is, folks! The final, BASIC version of
High Seas, the program we've been developing since
issue 23. You're now welcome to type it in and give
it a try.

The final version?
Actually, this version of High Seas isn't exactly per­

fect-its graphics won't win any awards, and there's
no sound. It does, however, playa respectable game
of Battleship, and it does this in a 16K cassette sys­
tem. If your computer has more than 16K left, you
may want to spruce up the graphics and add sound,
to make the game more aesthetically pleasing.

The .actual artificial intelligence (AI) routines aren't
sacred, either. If you can find a way to make the com­
puter playa better game, by all means, do it! Use the
game logic flowcharts form the last four issues as a
guide.

Playing High Seas.
When RUN, High Seas will take a few seconds to

set up and initialize its storage areas. After this pro­
cess is complete, the computer will set up its ships
and ask you to enter the positions of your ships. At
this point, your screen should look like Figure 1.

In Figure 1, you will see two ship grids, labeled
COMPUTER and PLAYER. The COMPUTER grid,
on the left side of the screen, is the one you will use
to shoot at the computer's ships. The right grid, PLAY­
ER, is the one on which you will place your ships.
You will note that each grid is initially filled with +
symbols. These indicate that the location is not oc-

cupied by a ship, and no shots have been fired at the
location.

Figure 1.

To place your ships, you must enter a bow and stern
coordinate for each ship. The computer will indicate
which ship is to be placed, and you simply enter the
endpoints. Figure 2 shows one possible fleet configu­
ration.

In Figure 2, all five ships (destroyer, submarine, cruis­
er, battleship and aircraft carrier) have been placed
on the PLAYER grid. The coordinates necessary to
place them in this formation are shown in Figure 3.
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s ••
• ++++++++++

+++DD++CCC
++++++++++

• +SSS++++++
+++++++A++
+++++++A++
+++++++A++
+8888++A++
+++++++A++
++++++++++..

Figure 2.

SHIP COORDS
---------- --------
DESTROYER 83 TO 84
SUBMARINE D1 TO D3
CRUISER B7 TO B'
BATTLESHIP H1 TO H4
A. CARRIER E7 TO 17

Figure 3.

Note that all the coordinates are entered in letter­
number format, the letter taken from the left side of
the placement grid, and the number from the top.

When entering the ship coordinates, the computer
will ask (as above) for "bow" and "stern" coordinates.
Actually, these terms are interchangeable, and the
computer doesn't care which coordinate you enter
first. For example, the destroyer's coordinates could
have been entered as BOW: B3, STERN:B4 or as
BOW:B4, STERN:B3.

Ships must be placed either horizontally or verti­
cally (no diagonals), and they cannot overlap. If you
try to enter an illegal coordinate, the computer will
inform you and ask you to input the values again.

After entering the coordinates of all five ships, the
computer will pick a random number and decide who
goes first.

The player and computer take turns firing at each
other's ships. As in ship placement, firing is accom­
plished by entering the letter-number coordinate of
the position you want to shoot at on the COMPUT:
ER grid. Hits on enemy ships are indicated by an *
character, while misses are shown as blanks. You can
fire at any position that has not been fired at yet. Any
errors in shooting will cause the computer to ask you
to re-enter your shot.

As the computer shoots at your fleet, its shots will
appear on the PLAYER grid, in the same way your
shots appear on the COMPUTER grid.

The first being (either computer or human) to sink
all the other's ships wins the game. If the computer
wins, it will reveal the positions of its ships, so that
you can see where you should have fired.

I think you'll find that the artificial intelligence rou­
tines in High Seas make the computer a worthy op­
ponent. The combination of luck and strategy make
this game fun for everyone (even computers).

The program.
Because of memory limitations (High Seas barely

fits in 16K cassette systems), REMarks in the program
were limited to main routines. However, if you look
at the flowcharts from past issues, you should have
little trouble finding the function of any particular
group of code. The following information should also
help clear up any confusion.

Lines 70~150 define and initialize the major
constants, strings and arrays used by the program.
The variables CO through ClO, defined in Line
70, are used to save memory in frequently-used
numeric values. Lines 120-130 zero out the nu­
meric arrays, an important operation, since Atari
BASIC does not do this for you.

Lines 160~200 set up the High Seas game
screen. As mentioned earlier, this display is prob­
ably the bare minimum to get the information
across. Once again, this was primarily due to
memory constraints, and you should feel free to
improve it.

Line 210 calls the subroutine at 2270, which
sets up the computer's fleet.

Lines 220~240 set variables for each of the
five ships and call the subroutine at 520 for each
ship, enabling the player to place his or her ships.

Lines 250~260 decide who goes first with a
simple random number function. If the computer
goes first, control is transferred to the AI rou­
tines starting at Line 730. If the human player
goes first, the program continues at Line 270.

Lines 2 70~510 are the human's shooting rou­
tine. This code accepts a letter-number coordi­
nate, verifies it and checks for a hit or miss. Lines
370-460 check for sunken ships. If no ships are
sunk, control goes to the computer's AI routine
at Line 730. If a ship is sunk, Line 480 incre­
ments XS, the computer's sink counter. If XS=5,
all five ships have been sunk, and the human
wins.

Lines 520~720 make up the human ship place­
ment subroutine. This routine accepts the bow
and stern coordinates, converts them into numer­
ic values with the subroutine at 2510, and verifies
that the coordinates are valid. If the coordinates
are okay, the ship is placed, and the subroutine
RETURNs. If not, an appropriate error message
is printed by Line 620 or Lines 690-710.

Lines 730-1990, which take up about half of
the program code, are the computer's AI routines
for shooting. Most of the effort in writing High
Seas was spent coding and fine-tuning this sec­
tion. This code has two main sections: random
firing, when there are no unresolved hits; and
selective firing, used to sink a ship that already
has one or more hits on it. This code is incred­
ibly complex, so I suggest that you study the flow­
charts from issue 26 before altering these lines.
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-11;:1

470

470

470

SM=C4:GOTO 470

SM=Cl:GOTO

SM=C2:GOTO

SM=C3:GOTO

THEN

THEN

THEN

1'0 POSITION C5,12:?"~II:
POSITION 21,12:?"~
200 GOSU8 2120
218 GOSU8 2130:? "1'1'1 SETTING UP MY FL
EET.II:GOSUB 2210:GOSU8 2120
220 GOSU8 2130:? lilT'S TIME TO SET UP
YOUR SHIPS.II:GOSU8 2160
238 SIH=Cl:SL=C2:SV=Cl:GOSU8 520:SIH=1
1:SL=C3:SV=C2:GOSUB 520:SIH=21:SL=C3:S
U=C3:GOSU8 520
248 SIH=31:SL=C4:SU=C4:GOSU8 520:SIH=4
1:SL=CS:SU=C5:GOSUB 520
250 GOSUB 2120:? :IF RNO(0)(0.5 THEN?

III WILL GO fIRST.":GOSU8 2160:GOSUB 2
128:GOTO no
268 ? "VOU GO fIRST!II:GOSUB 2160:GOSU8

2120
278 REM *** HUMAN'S TURN ***
288 GOSU8 2120:? "ENTER YOUR SHOT - II;
:INPUT SH$:IF LEN(SH$)(>C2 THEM 518
2'0 S1$=SH$:GOSUB 2510:If BH<CO OR BH)
C, OR BV(CO OR BV>C' THEN 510
380 CIH=BH"BV*C10"Cl:If CGl$(CIH,CIH){
}II II THEN GOSUB 2140:? "00PS - TRY AGA
IN!":GOSUB 2160:GOTO 270
318 cca$ (CIH, CIH) =112 11
320 If CGO(8H,BY)}CO THEM S$="*II:SD(CG
O(BH,BY),Cl)=SO(CGO(BH,BY),Cl)"Cl:HD=S
O(CGO(BH,BY),C1):GOTO 350
330 5$=" ":GOSUB 500:GOSUB 2140:? "YOU
R SHOT MISSES!II:GOSUB 2160
340 CGl$(CIH,CIH)=III":GOTO 730
350 GOSUB 500:GOSU8 2140:? lilT'S A HIT
!!!":GOSUB 2160:0N CGO(BH,BY) GOrO 370
,3'0,410,430,450
360 STOP
370 If HO=C2 THEN
380 GOTO no
3'0 If HO=C3
408 GOTO no
418 If HO=C3
428 GOTO 130
438 If HO=C4
440 GOTO 130
450 If HO{C5 THEN 730
460 SM=C5
470 POSITION CO,l':? IIYOU SUNK MV II;SN
$ ((SM-CU *CI0"C1, SHMC10) ; "! ! ! ": GOSUB 2
160
480 HS=HS"Cl:IF HS=C5 THEN 21'0
4'0 GO TO 730
500 POSITION S"BY,C2"BH:? S$:RETURN
510 GOSUB 2140:? IIINCORRECT INPUT!II:GO
SUB 2160:GOTO 270
520 REM *** HUMAN SET-UP ***
530 GOSUB 2120
548 ? IISHIP: II;SN$(SIH,SIH+C');"
LENGTH:"iSL'1 II
550 1 :1 IIB6w COORDINATE (EG. 84) - II
':INPUT 8$
568 1 IISTERN COORI>INATE
NPUT S$
570 If LEN(B$) {>C2 OR LEN(S$){}C2 THEN
6'0

5S0 S1$=B$:S2$=S$:GOSUB 2510
5'8 IF BV{CO OR BV}C' OR SV{CO OR SV}C
, THEN 6'0
608 IF BH{CO OR BH}C' OR SH{CO OR SH}C
, THEN 6'0
618 HI=SGN(8H-SH):YI=SGN(BV-SY):IF ABS
(HI-YI){}C1 THEN 700
620 If ABS(BH-SX)+A8S(BY-SY){>(SL-C1)
THEN GOSUB 2150:? IISHIP WON'T fIT!II:GO
TO 720
630 H1=SH:H2=SV
640 Hl=HI-HI:H2=H2-YI
658 fOR W2=Cl TO SL:H1=H1+HI:H2=H2"YI:
If HGO(H2,Hl)}CO THEN 710
660 NEHT W2:Hl=SH-HI:H2=SY-YI
670 fOR W2=Cl TO SL:H1=Hl+HI:H2=H2"YI:
POSITION 24+H2,2"H1:? SN$(SIH,SIH):SLO
(SU,W2)=H2:SL1(SU,W2)=Hl
680 HGO(H2,Hl)=SU:NEHT W2:RETURN
6'0 GOSUB 2150:? IIINCORRECT INPUTIII'GOJO 720 .•
700 GOSUB 2150:? "NO DIAGONALS!":GOTO
720

Send letters to:

BASIC Training
c/o ANALOG Computing
P.O. Box 23
Worcester, MA 01603

Lines 730-1010 handle random firing; 1020-1310
are general subroutines; and 1320-1570 execute
a shot, update the display and test for sunken
ships. Lines 1580-2100 try to sink those ships
with one or more hits and also detect ships which
have been placed next to each other.

Lines 2110-2170 are general purpose subrou­
tines which clear portions of the screen, position
the cursor and perform time-delay functions.

Lines 2180-2260 are used wh~n the game is
over. If the computer wins, a G9SUB 2560 is
executed, in order to reveal the computer's fleet
layout. If desired, the player may request another
game at this point.

Lines 2270-2500 make up a small AI routine
that's used to set up the computer's fleet. This
routine is careful about placing ships next to each
other-a bad tactic if used too often.

Lines 2510-2540 decode the letter-number
coordinates entered by the human player into nu­
meric values used in array subscripts.

Lines 2550-2580 display the computer's fleet
layout at the end of the game.·

More BASIC Training.
Next issue, we'll start designing a new game. Re­

member to send in your topic suggestions. 0

10 REM KKKMMKKKKMKKMMKMMXMMMMMMMMMMM
20 REM * *
30 REM * HIGH SEAS 8Y TOM HUDSON *
40 REM * A.N.A.L.O.G. COMPUTING *
SO REM * *
60 REM KXMMKKMKKKMKMMKMKKMMKKKMKMKKM
10 READ CO,Cl,C2,C3,C4,CS,C"CI0:DATA
O,I,2,3,4,S,',10
80 POKE 82,CO:REM *** LEfT MARGIN ***
'0 DIM CGO(C',C'),CG1$(100),HGO(C',C,)
,HGl$(100),SLO(CS,CS),SLl(C5,CS),SD(CS
,CU
100 DIM SN$(SO),SH$(C3),S1$(C3),S2$(C3
),S$(C3),8$(C3),W$(C5),W2$(CS)
110 DIM HA(C',C'),D(C4),P$(Cl):D(Cl)=C
1:D(C2)=C2:D(C3)=C3:0(C4)=C4
120 FOR H=CO TO C':FOR Y=CO TO C,:CGO(
H,Y)=CO:HGO(H,Y)=CO:HA(H,Y)=CO:NEHT Y:
NEHT H
130 FOR H=CO TO CS:FOR Y=CO TO C5:SLO(
H,Y)=CO:SL1(H,Y)=CO:NEHT Y:SO(H,CO)=CO
:SO(H,Cl)=CO:NEHT H
140 CGl$=" ": CGl$ (100) =" ": CGl$ (2) =CGl
$:HGl$=CGl$
150 SN$="DESTROYER SU8MARINE CRUISER

8ATTLESHIPA-CARRIER II:If RND(CO)(0.5
THEN T=0.5
160 ? "1\1I:? II \JfJlflO1Ni;QI ~
JfJlflO1Ni;l;-1I
170 LTR=I'3:FOR Y=C2 TO 11:POSITION C5
, Y:? 111" i CHR$ (L TID i ".+++++"+"+"1"
180 POSITION 21,Y:? "II"iCHR$(LTR)i"I"+
....+....++...":LTR=LTR+C1:NEHT Y
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710 GOSUB 2150:? "SHIP OVERLAPS ANOTHE
R!"
720 GOSUB 2160:GOTO 520
730 REM *** COMPUTER"S TURN ***
740 IF SD(C5,CO){C5 THEN OS=C5:GOTO 78
o
750 IF SD(C4,CO)(C4 THEN OS=C4:GOTO 78
o
760 IF SD(C3,CO)(C3 OR SD(C2,CO)(C3 TH
EN 05=C3:GOTO 780
770 05=C2
780 IF SD(Cl,CO)(C2 THEN LS=C2:GOTO 82
o
7~0 IF 5D(C2,CO)(C3 OR SD(C3,CO)(C3 TH
EN L5=C3:GOTO 820
800 IF SD(C4,CO)(C4 THEN LS=C4:GOTO 82
o
810 L5=C5
820 IF HP)CO THEN 1580:REM *** SRCH FO
R NEXT HIT ***
830 IF s}75 THEN ~60:REM *** SYSTEMATI
C ***840 GS=CO:N=CO
850 N=N+Cl:IF N)CI0 THEN ~OO
860 GOSUB 1080:IF HGl$(HIX,HIX){)1I " T
HEN 850
870 GOSUB 1140:IF BH}CO AND RND(Cl)(O.
8 THEN 850
880 GOSUB 1050:IF GS=Cl THEN 1320
8~0 GOTO 850
'00 GS=CO:N=CO
'10 N=N+Cl:IF N)75 THEN '60
'20 GOSUB 1080:IF HGl$(HIX,HIX)(}" ,. T
HEN HO
'30 GOSUB 1140:IF BH}CO AND RND(Cl){O.
8 THEN '10
'40 GOSUB 1020:IF GS=Cl THEN 1320
'50 GOTO '10
'60 FOR X=CO TO C':FOR Y=CO TO C,:GOsU
B 10'0:IF HGl$(HIX,HIX){)" " THEN '80
'70 GS=CO:GOsUB 1050:IF GS=Cl THEN 132
o
'80 NEXT Y:NEXT X
"0 FOR X=CO TO C':FOR Y=CO TO C,:GOsU
8 10'0:IF HGl$(HIX,HIX)O" " THEN 1010
1000 GS=CO:GOSUB 1020:IF GS=Cl THEN 13
20
1010 NEXT Y:NEXT X:STOP
1020 GOSUB 1100:G05UB 1120:IF XT}=OS T
HEN 1040
1030 GOsUB 1130:IF YT(OS THEN RETURN
1040 GS=Cl:RETURN
1050 GOsUB 1100:GOSUB 1120:IF XT(05 TH
EN RETURN
1060 GOSUB 1130:IF YT{OS THEN RETURN
1070 GS=Cl:RETURN
1080 X=INT(RND(CO)*CI0):Y=INT(RND(CO)*
CI0)
10'0 HIX=X+Y*CI0+Cl:RETURN
1100 OE=(X+Y)/C2:IF OE-INT(OE){)T THEN

POP
1110 RETURN
1120 XI=Cl:YI=CO:GOSUB 1170:XT=DT:XI=­
Cl:YI=CO:G05UB 1170:XT=XT+DT+Cl:RETURN
1130 XI=CO:YI=Cl:GOSUB 1170:YT=DT:XI=C
0:YI=-Cl:G05UB 1170:YT=YT+DT+Cl:RETURN
1140 BH=CO:FOR IX=X-Cl TO X+Cl:FOR IY=
Y-Cl TO Y+Cl:IF IX{C8 OR IX)C' OR IV<C
o OR IY}C' THEN 1160
1150 HIX=IX+IY*CI0+Cl:IF HGl$(HIX,HIX)
="2" THEN BH=BH+Cl
1160 NEXT IY:NEXT IX:RETURN
1170 DT=CO:WX=X:WY=V
1180 WX=WX+XI:WV=WY+YI:IF WX{CO OR WX>
C, OR WY{CO OR WV}C, THEN RETURN
11'0 IF HA(WX,NV) THEN RETURN
1200 DT=DT+Cl:GOTO 1180
1210 FOR Pl=Cl TO HD:HA(sLO(5H,Pl),SLl
(sM,Pl»=Cl:HP=HP-Cl:NEXT Pl:RETURN
1220 IH=CO: D2=CO
1230 DS=CO:XI=Cl:YI=CO:GOSUB 1280:Tl=D
S:Ds=CO:XI=-Cl:YI=CO:GOSUB 1280:Tl=Tl+
DS
1240 DS=CO:XI=CO:YI=Cl:GOSUB 1280:T2=D
S:Ds=CO:XI=CO:VI=-Cl:GOSUB 1280:T2=T2+
DS
1250 IF Tl}=Ls THEN Dl=Cl

1260 IF T2}=LS THEN D2=Cl
1270 RETURN
1280 VX=GX:VV=GY:DS=Cl
12'0 VX=VX+XI:VY=VV+VI:IF VX}C, OR VV)
C~ OR VX{CO OR VV{CO THEN RETURN
1300 IF HA(VX,VV)=Cl THEN RETURN
1310 DS=DS+Cl:GOTO 12'0
1320 W$=STR$(Y):W$(Cl)=CHR$(ASC(W$(LEN
(W$»)+17):W2$=STR$(X):W$(2)=W2$(LEN(W
2$))
1330 S$=" ":HA(X,V)=Cl:If HGO(X,V)=CO
THEN 1350
1340 S$="*":SD(HGO(X,Y),CO)=SD(HGO(H,Y
),CO)+Cl
1350 GOSUB 10~0:HGl$(HIX,HIX)="1":S=S+
Cl
1360 GOSUB 2120:? "MY SHOT IS ";W$
1370 POSITION 24+X,C2+Y:? 5$
1380 IF S$=" " THEN GOSUB 2140:? IIIT"s

A MISS!":GOSUB 2160:GOTO 270
13~0 GOSUB 2140:? "IT"S A HIT!":GOSUB
2160:HW=Cl
1400 GOSUB 10~0:HGl$(HIX,HIH)="2"
1410 HA(X,Y)=C2:HP=HP+Cl
1420 01=X:02=Y:HD=SD(HGO(H,Y),CO):ON H
GO(H,V) GOTO 1430,1450,1470,14'0,1510:
STOP
1430 IF HD=C2 THEN SM=Cl:GOTO 1530
1440 GOTO 270
1450 IF HD=C3 THEN SM=C2:GOTO 1530
1460 GO TO 270
1470 IF HD=C3 THEN SM=C3:GOTO 1530
1480 GOTO 270
14~0 IF HD=C4 THEN SM=C4:GOTO 1530
1500 GO TO 270
1510 IF HD{C5 THEN 270
1520 SM=C5
1530 POSITION CO, I':? "YOUR ";SN$((SM­
CU*CI0+Cl,sH*C10);" HAS BEEN SUNK!"
1540 GOSUB 2160:GOsUB 1210
1550 REM *** ONE MORE COMPUTER-SINK **
*1560 VS=VS+Cl:IF YS=C5 THEN 21'0
1570 HW=CO:GOTO 270
1580 REM *** SINK SHIP SUBROUTINE ***
15~0 El=CO:E2=C~:E3=Cl:IF RND(Cl)}0.5
THEN El=C':E2=CO:E3=-Cl
1600 FOR FH=El TO E2 STEP E3:FOR FY=El

TO E2 STEP E3
1610 IF HA(FH,FV){C2 THEN 1760
1620 IF HP=Cl THEN l'80:RE~ *** RANDOM

DIR SHOT ***
1630 GH=FH:GY=FY:GOSUB 1220
1640 IF Dl{>Cl THEN 1700
1650 LE=C':RI=C'
1660 IF FX}CO THEN LE=HA(FH-Cl,FY)
1670 IF FH(C' THEN RI=HA(FH+Cl,FY)
1680 IF LE=CO AND RI=C2 THEN H=FX-Cl:Y
=FY:GOTO 1320
16'0 IF LE=C2 AND RI=CO THEN H=FX+Cl:V
=FY:GOTO 1320
1700 IF D2{>Cl THEN 1760
1710 UP=C':DN=C~
1720 IF FV>CO THEN UP=HA(FX,FY-Cl)
1730 IF FY{C' THEN DN=HA(FH,FY+Cl)
1740 IF UP=CO AND DN=C2 THEN H=FH:Y=FV
-Cl:GOTO 1320
1750 IF UP=C2 AND DN=CO THEN H=FH:Y=FY
+Cl:GOTO 1320
1760 NEXT FV:NEHT FH:REH *** NOW YOU K
NOW THERE ARE PARALLEL SHIPS ***
1770 FOR FH=CO TO C':FOR FV=CO TO C,
1780 IF HA(FH,FV){C2 THEN NEHT FY:NEHT

FH:STOP
17'0 GX=FX:GV=FY:GOSUB 1220
1800 IF Dl{}Cl THEN 1850
1810 LE=C':RI=C':DR=Cl
1820 IF FH}CO THEN LE=HA(FH-Cl,FY)
1830 IF FH{C' THEN RI=HA(FH+Cl,FY)
1840 IF LE=CO OR RI=CO THEN 1'10
1850 IF D2{>Cl THEN 1~00

fg~g ¥~=~~~~~=¥~iRRU~~HA(FH,FY-Cl)
1880 IF FY{C' THEN DN=HA(FH,FY+Cl)
18~0 IF UP=CO OR DN=CO THEN 1'10
1'00 NEHT FY:NEHT FH:STOP
1~10 IF DR=C2 THEN 1~50
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1'20 XD=-Cl+INT(RND(CO)*C3):IF XD=CO T
HEN 1'20
1'30 IF HA(FX+XD.FY) THEN XD=-XD
1'40 X=FX+XD:Y=FY:GOTO 1320
1'50 YD=-C1+INT(RND(CO)*C3):IF YD=CO T
HEN 1'50
1360 IF HA(FX.FY+YD) THEN YD=-YD
1'70 X=FX:Y=FY+YD:GOTO 1320
1'80 FOR H=C1 TO 20:U1=C1+INT(RND(CO)*
C41:U2=C1+INT(RND(CO)*C4):U3=D(U1):D(U
1)=D(U2):D(U2)=U3:NEXT X
1"0 FOR DP=C1 TO C4:0N D(DP) GOTO 200
0.2020.2040.2060:STOP
2000 XI=C1:YI=CO:X=FX:Y=FY:GOSUB 1170:
MD=DT:MI=-C1:YI=CO:GOSUB 1170:XD=MD+DT
+C1:IF XD{LS THEN 2100
2010 GO TO 2070
2020 XI=-C1:YI=CO:X=FX:Y=FY:GOSUB 1170
:XD=DT:XI=C1:YI=CO:GOSUB 1170:XD=XD+DT
+C1:IF XD{LS THEN 2100
2030 GO TO 2070
2040 MI=CO:YI=-C1:M=FK:Y=FY:GOSUB 1170
:XD=DT:XI=CO:YI=C1:GOSUB 1170:XD=MD+DT
+C1:IF XD{LS THEN 2100
2050 GOTO 2070
2060 XI=CO:YI=C1:X=FM:Y=FY:GOSUB 1170:
MD=DT:MI=CO:YI=-C1:GOSUB 1170:XD=XD+DT
+C1:IF XD{LS THEN 2100
2070 KM=FX+XI:KY=FY+YI:IF KX(CO OR KX)
, OR KY(CO OR KY}' THEN NEXT DP:STOP
2080 IF HA(KX.KY) THEN NEXT DP:STOP
20'0 X=KX:Y=KY:GOTO 1320
2100 NEXT DP:STOP
2110 REM *** SCREEN SUBROUTINES ***
2120 GOSUB 2130:? '111111111r':GOSUB 21
30:RETURN
2130 POSITION CO.15:RETURN
2140 POSITION CO.17:RETURN
2150 POSITION CO.20:RETURN
2160 REM *** TIME DELAY ROUTINE ***
2170 FOR DT=C1 TO 200:NEXT DT:RETURN
2180 REM *** END-OF-GAME CODE ***
21'0 IF YS=C5 THEN GOSUB 2560
2200 GOSUB 2160:GOSUB 2120:GOSUB 2130:
IF YS=C5 THEN 2220
2210? "YOU HIN"":GOTO 2230
2220 ? "I WIN' '"
2230 GOSUB 2140:? "ANOTHER GAME (W,Il:])"
;:INPUT W$
2240 If W$="N" THEN END
2250 IF W$O"Y" THEN GOSUB 2140:? "0":
GOTO 2230
2260 RUN
2270 REM *** SET COMPUTER'S SHIPS ***
2280 SU=C1:SL=C2:GOSUB 2300:SU=C2:SL=C
3:GOSUB 2300:SU=C3:SL=C3:GOSUB 2300:SU
=C4:S[=C4:GOSUB 2300
22'0 SU=C5:SL=C5:GOSUB 2300:RETURN
2300 WH=INT(RND(CO)*C10):HY=INT(RND(CO
)*C10):D=INT(RND(CO)*C4)
2310 ON D+C1 GOTO 2320.2340,2360.2380:
STOP
2320 If WY{SL THEN 2300
2330 B1=C1:B2=CO:HI=CO:YI=-C1:GOTO 240
o
2340 If (C10-HM)(SL THEN 2300
2350 B1=CO:B2=C1:XI=C1:YI=CO:GOTO 2400
2360 IF (C10-WY1{SL THEN 2300
2370 B1=C1:B2=CO:MI=CO:YI=C1:GOTO 2400
2380 If WX{SL THEN 2300
23'0 B1=CO:B2=C1:XI=-C1:YI=CO
2400 HM=HH:HY=HY:If CGO(WX.WY) THEN 23
00
2410 Z1=HM+B1:Z2=HY+B2:If Z1{C10 AND Z
2(C10 THEN IF CGO(Z1.Z2) AND RND(1){0.
'5 THEN 2300
2420 Z1=HX-B1:Z2=HY-B2:IF Z1)-C1 AND Z
2}-C1 THEN IF CGO(Z1.Z2) AND RND(C1)(0
.'5 THEN 2300
2430 fOR WC=C1 TO (SL-C1):HX=HH+XI:HY=
HY+YI:If CGO(HH.HY) THEN 2300
2440 Z1=HH+B1:Z2=HY+B2:IF Z1{C10 AND Z
2(CI0 THEN If CGO(Zl.Z2) AND RND(C1)(0
.'5 THEN 2300
2450 Z1=HM-B1:Z2=HY-B2:IF Z1)-C1 AND Z
2}-C1 THEN If CGO(Zl.Z2) AND RND(C1){0
.'S THEN 2300

2460 NEMT WC
2470 HH=HH+HI:HY=HY+YI:If HX{CO OR HX}
C, OR HY(CO OR HY}C' THEN 24'0
2480 IF CGO(HH.HY) AND RND(C1) {O.'S TH
EN 2300
24'0 HH=HX:HY=WY:CGO(HH.HY)=SU
2500 fOR WC=C1 TO (SL-Cl):HH=HH+HI:HY=
HY+YI:CGO(HX.HY)=SU:NEHT WC:RETURN
2510 REM *** DECODE GRID INPUT ***
2520 BH=ASC(S1S(C1.C1»-65:BY=ASC(S1$(
LEN(S1$»)-48
2530 SH=ASC(S2S(C1,C1»-65:SY=ASC(S2S(
LEN(S2$»)-48
2540 RETURN
2550 REM *** SHOH COMPUTER'S LAYOUT AT

END ***
2560 fOR H=CO TO C':fOR Y=CO TO C,:WU=
CGO(X.Y):POSITION 8+Y.C2+X:IF WU=CO TH
EN ? " ":GOTO 2580
2570 ? CHR$(ASC(SN$«WU-C1)*C10+C1.(WU
-C1)*C10+C1»+128)
2580 NEXT Y:NEHT X:RETURN

•
CHECKSUM DATA.

(see page 8)

•
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Adventure games have been with tiS for quite a
while"but for the longest time, I was not too thrilled
about playing them. Perhaps it was because the first
adventure I ever played was poorly written, slow and
contained numerous bugs.

I never wrote any adventure p,rograms, either, since
,..,,1

it's obviously no fun solving a 'puzzle you created in
the first place.

All this was true, until Brian Moriarty wrote the
text adventure, Crash Dive, for)ssue 18. I had noth-

. ~,:,. . ,~

~, 1:{-~~~~ , #trf.:~ .
~~~~, '~ ~'(;.

ing to do one eveniJk so t sat down:, and played it.
I enjoyed the puzzle-solv~ngnature of Crash Dive so
much,. Lwe'riti back and played Briads AdventUre ill
the 5th Dimension, from issue 11 Qf ANALOG
Com,puting. I was hooked.
T~e night I finished CraslfDive, I was reading an

artide on the space shuttle complex at Vandenberg
Air Force Base. The idea for an adventure program
hit .me like a brick. Two weeks later, Adventure at
Vandenberg A. F. B. was complete.
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The scenario.
You're a nosy reporter for the Daily Babble, a large

metropolitan gossip tabloid, following a hot story.
You've overheard several terrorists discussing a dia­
bolical plot: the destruction of the Air Force's newest
space shuttle seconds before launch! The bomb has
already been placed somewhere on the base, its timer
set to detonate at 09:00.

Shocked, you rush to the local police station, to
warn them to stop the launch. Unfortunately, they've
read your stories about Bigfoot actually being a UFO
alien, and they won't believe the shuttle story, either.
Now it's up to you alone to save the shuttle and its
five crew members.

Using all your reporter's cunning, you manage to
sneak past the gate guards. You duck into a small "
storage shed, knowing that the hardest part of your
job is still ahead of you.

And you've only got one hour.

Typing it in.
Using Atari BASIC, type Listing 1 into your com­

puter. It must be typed exactly as printed, or the ad­
venture could be rendered unsolvable.

The other listings are the assembly language source
code for the USR calls used by the program. You don't
have to type in these listings to play the game. They
are included for the benefit of assembly language pro­
grammers.

After you've typed in the BASIC code, Unicheck
should be used to check your typing. When you are
certain the program is typed correctly, SAVE it to tape
or disk before running it.

Gameplay.
When RUN, Adventure at Vandenberg will dis­

play the title screen, along with the message INI­
TIALIZING. And, after a few seconds, you'll see the
prompt:

Press "'1·:1:'. to beg i n new gaMe.
Press M.):.II.I):e to restore old gaMe.

Now press the START key. The screen should look
like this:

The screen is divided into five imaginary text areas
or "windows:' The black response window at the bot­
tom accepts commands from the user and displays des­
criptions of objects and the results of your actions.
A blinking cursor in the response window indicates
that the program is waiting for new commands.

The location window at the top of the screen gives
you a brief description of your immediate surround­
ings. Underneath it is the compass window, which
indicates all of the possible exits from that location.

The objects window shows a list of all objects visi­
ble at the current location. The bottom of the blue
screen area is the inventory window, which lists the
items you are carrying.

Like most text adventures, Adventure at Vanden­
berg understands two-word sentences in the form of
VERB-(space)-NOUN. Try typing the sentence TAKE
CAN on the starting screen. The "spray can" will van­
ish from the objects window and reappear on your
inventory window.

You can interact with objects on the screen just as
you can in real life. Watch the response window as
you type EXAMINE CAN. If you type DROP CAN,
the can will return to the object window.

This adventure will understand several nouns and
verbs. You'll have to experiment to find out just which
ones are valid. If you type something the computer
can't decipher, you'll see the message, "I don't under­
stand-try again;' in the response window.

Single-character commands.
Adventure at Vandenberg also understands a lim­

ited number of single-commands. These commands
control movement and other special functions.

MOVEMENT COMMANDS
N - North S - South E - East W - West

U - Up 0 - Down

OTHER COMMANDS
I - Inventory Q - Quit/Save Game

The movement commands let you head in any of
the directions shown in the compass window. The
I command displays the objects you are carrying in
the inventory window. This window is also updated
whenever you TAKE or DROP anything.

Saving and loading games.
Adventure at Vandenberg allows you to save your

current game status to tape or disk. To use this fea­
ture, make sure your storage device is properly con­
nected and is loaded with a blank tape or formatted
disk. Type the command Q (quit) and answer Y to the
Save Game? prompt. Then indicate whether you are
saving to disk or tape.

To prevent the screen from going crazy during this
process, it will go black for a few seconds while the
game is saved. When the save is complete, the screen
will return, so the game can be continued. I/O errors
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will result in a "beep," and the Disk or Tape prompt
will reappear.

To load a previously saved game, type QIRETURN
and then RETURN again, to exit. RUN the program
again and press the OPTION key when initialization
is complete. When the screen appears, the game will
be restored to exactly the way it was when you last
saved it.

Don't try aborting the game with the BREAK key.
This key is disabled to prevent you from crashing the
machine-language routine that makes the cursor blink.
Whenever you want to stop the program for any rea­
son, press SYSTEM RESET.

Helpful hints.
1. Stay out of sight. As you can imagine, security

at a military base like Vandenberg is extremely tight.
Standing out in the open for too long will allow you
to be spotted by security personnel.

2. Draw a map. The base grounds and underground
tunnel system at Vandenberg are confusing, with few
landmarks. It's a good idea to draw a map as you go
along. Be careful, though-the base security guards
are diligent!

3. Examine everything. Objects may have impor­
tant features that will not be evident unless you exa­
mine them closely. You should also keep track of the

objects you discover-most of them are essential to
your success.

4. Save your game frequently. Use the Q command
to save your current status after every important dis­
covery... and before you try anything that might be
dangerous. Otherwise, you'll have to go back to the
storage shed and start all over again.

5. Try anything. Don't be afraid to find out what
you can or can't do.

6. Don't give up. The space shuttle can be saved!
If you're stuck, ask for other people's advice. A fresh
outlook might uncover a solution you didn't think of.

7. Don't call ANALOG Computing. We are not
- absolutely, positively and definitely not-giving ad­
venture hints over the telephone! If you run into an
impasse, drop me a letter (include a pre-addressed,
stamped envelope), and I'll try to help you out. What­
ever you do, verify your typing with Unicheck. One
mistyped line is all it takes to make Adventure at Van­
denberg A.F.B. truly impossible to win.

The credits.
I'd like to thank Brian Moriarty for his Adventure

in the 5th Dimension. Rather than re-invent the
wheel, I used the basic structure of his program for
this one. This allowed me to write Adventure at Van­
denberg in under two weeks of spare time. D

1.80~.~~~~~226 ORDER TOLL FREE
(orders only) Hrs. M-F 10:00 - 6:00 (CST)

Minnesota
1·800·626·2345

(orders only)

BMC BM12EUY 12" High Res Amber .
BMC 9191 U+13" Color. . . . . . . . . . . . . . . . . . . . . . 2 29.95
BMC JJ1202G 12" Green. ... . .... . .. .... .. ... ... 99.95
BMC Monitor stand. . . . . . . . . . . . . . . . . . . .. . . . . . . . . 24.95
Interex Monitor Cable (5 pin din to 4 RCA). . . . . . . . . . 6.95

BMC BX 80 229.95
Epson RX80 259.95
Epson RX80FT 299.95
Epson RX1 00 429.95
Epson FX80 449.95
Epson FX1 00 649.95
BMC BX80 Ribbon. . . . . . . . . . . . .. . . . . . . . . . . . 7.95
MPP 1150 Interface..................... 75.00
Cardco AT Printer Interface...................... 59.95
Atari 850 Interface 139.95

MISCELLANEOUS

ORDERING INFORMATION...
To order, call toll free or send by mail. For fastest ser·
vice use your Visa orMasterCard(incJude card # and
exp. date), or send a money order or cashier's check.
Allow 2 weeks for personal checks to clear. Add 3%
(minimum 3.00) for shipping. Minnesota residents
add 6% sales tax. We also ship COD. Return Policy:
Call CustomerService# For RA#. Credit or defective
exchange only.

Customer Service 612-784-6816

No Name 5'14' SS/DD Diskettes & Sleeve. . . . •• . . . .. 65.00
(pack of 501

Kraft Single Button Joystick. . . .. . . ... .. . . . ... .. . 7.95
Kraft Switch Hitter Joystick. . . . . . . . . . . . . . . .. . . . . . 8.95
Amaray Disk Bank

(Holds 50 Disks). . . . . . . . . . . . . . . . . . . . • • . . . . . . • • • . . . .. 12.95
MPP 1OOOC Modem 125.00

8465 Plaza Blvd.
Spring Lake Park, MN 55432

CIRCLE #130 ON READER SERVICE CARD
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BASIC listing.

10 CLn :GOTO 212
11 GRAPHICS CO:5TS=H$C481,405):Z=A5CC5
T$CC5,CS» :OPEN ttC2,C8,CO,"5:":G05UB 1
5:POICE 703,C4
12 DL=PEEK(560)+PEEKC561)*256:FOR I=DL
+31 TO DL+24 STEP -Cl:POKE I,PEEK(I-Cl
):NEHT I:POKE DL+25,C16
13 0=U5RCI648,1680):POKE 54286,1'2:POK
E CI6,112:POKE 53714,112:GOTO 15
14 POKE C110,CO:POKE C10',CI4:RETURN
15 POKE C10'tCI4:POKE C110,148:RETURN
16 FOR I=C8 0 C12 STEP C4:Xl=USR(FAD,
n :NEXT I
17 Xl=USRCFAD,CI5):RETURN
18 SOUND CO,25,CI0,CI5:FOR I=Cl TO C4:
NEXT I:SOUND CO,CO,CO,CO:RETURN
l' SC=SC-Cl:? "I don't understand, Tr
!J again,":GOTO 50
20 ? "That is iMpossible,":RETURN
21 ? "There isn't enough rOOM here,":R
ETURII
22 ? lilt isn't here,":RETURN
23 X=USRCLOOK,CL1,N,C8):RETURN
24 V=USRCLOOK,ST,N,C4):RETURN
25 GOSUB 24:IF V THEN RETURN
26 POP :POP :? DH$:GOTO 50
21 0=CI5*CASCCST$CC5,C5»-65)+Cl:RETUR
N
28 POP :FLAG=Cl:GOTO 80
2' ? UC2;"On base grounds,":RETURN
30 ? UC2i"Payload prep, center,":RETUR
N
31 ? UC2;"South of Headquarters,":RETU
RN
32 ? UC2;"North of Security,":RETURN
33 ? UC2;"Storage shed,":RETURN
34 ? UC2;"Security office,":RETURN
35 ? UC2;"Headquarters,":RETURN
36 ? UC2;"Haze of tunnels,":RETURN
37 ? UC2;"Materials distribution,":RET
URN
38 ? UC2;"InstruMent bay,":RETURN
3' ? UC2;"Escape bunker,":RETURN
40 ? ttC2;"Pipe trunk,":RETURN
41 ? UC2;"Fuel pUMping station,":RETUR
N
42 CLOSE ttC2:GRAPHICS CO:GOSUB 14:RETU
RN
43 POP :GOSUD 42:POSITION CI2,CI0:? "C
ongratulations!":? II.J The bOMb has b
een deactivated!.J.J.J.J":END
44 POP :GOSUB 42:POKE 752,Cl:0N DR GOT
o 45,46,48
45 ? "J.J" "
46? "H.J The bOMb explodes, killin
9 you"
41 ? " and destroying the shuttle!"
:GOTO 4'
48 ? "I.JI Defore you can act, a guard

appears" :1" ~d Sh00rliS Y~~DEAD!"
4' ? "I. .:1 4:111'(,1 ' ..0 ": GOTO 2
17
50 POP :IF SFLG=Cl THEN SFLG=CO:GOTO 5
5
5.1 5C=5C+C.l:IF NOT USRCLOOK,AORC"ABDE
FGHK"),CL,C8) THEN SC=CO
52 IF CL$ U, 1) <> "K" THEN 55
53 IF H$ (3"91, 3'1) ="*" THEN 55
54 H$C3'2,3"92)="*":H:$C3'1,3'1)="*":1 "
A guard leaves Security and":? "walks
out of sight,"
55 ? II}})}} What next";:G05UB 18:TRAP
50:INPUT K:$:TRAP OFF:L=LENCK$) :IF NOT

l THEN l'
56 IF L=Cl AND CK$="I" OR K$="Q") THEN

58
57 IF L=Cl AND USRCLOOK,CL7,ADRC"A"),C
8) AIID H$ C3'2, 3'2) ="?" THEN H$ (3'4, 3'4
) ="*"
58 IF SC}4 THEN 211
5' IF l=Cl THEN U$=K:$:GOTO 71
60 O=USRCLOOK,ADRCK$),ADRC" II),U:IF 0
<C3 THEN l'

61 U$=K$CCl,O-Cl):N$=K$CQ+Cl,L):IF LEN
CN$){C3 THEN 1"9
62 Z=USRCI536,ADRCUER8$)-C4,U):IF NOT

Z THEN .n
630=USRCI536,ADRCNOUN$)-C4,N):IF NOT
o AND Z{}76 THEN l'

64 GOSUD 210:N$=CHR$CQ):IF N$="\" OR N
$="]" THEN? "Refer to it by color.":G
OTO 50
65 G05UD 6':IF NOT U5RCLOOK,CL7,ADRC"
A") , C8) OR H$ (3'2,3'2) ="*" THEN 68
66 IF CZ=65 OR Z=10) AND 0=65 THEN 68
67 H$(3'4,3'4)="*1I
68 Z=Z-64:0N Z G05U8 '5,124,13',150,16
3LI6,,174LI17tI81LI85LI8"9Ll'8:GOTO 50
6~ SS=55+~15: F S~=C6u TH~N S5=CO:HH=H
H+Cl:IF HH=C60 THEN DR=Cl:GOTO 44
70 RETURN
710=U5RCLOOK,ADRCC$),U,C8):IF NOT 0
THEN l'
72 IF 0}C6 THEN 0=O-C6:0N 0 GOTO 85,8'
13 O=O+Cl:Z=ASCCCL$CO,O»:IF Z=63 THEN

? "VOU can't go that wa!.l,":GOTO 50
74 G05U8 6'
75 GOSUB 210:G05UD 16:GOSUD 27:H$CO,0+
CI4)=CL$:5T$CC5,C5)=CHR$CZ):GOSUD 27:C
L$=H$CO 0+CI4)
76 ? OK!:POSITION C2,CO:? UC2;"Vour 10
cation:";:POSITION C2,Cl
71 Z=Z-64:0N Z G05UB 2',2',30,31,2',2'
,2',2',33,34,32,35,36,36,36,37,36,36,3
6,36,36,36,38,3',40,41
78 POSITION C2,C4:? UC2;"Vou can go: "
; : FOR I=Cl TO C6: IF CL$ CI+Cl, I+Cll (}"?
" THEN ? UC2; C$ CI, n ," II,
7' NEXT I "
80 Xl=USRCFAD,C6):Xl=U5RCFAD,CI0):P05I
TION C2,C6:? UC2;"Vou see: ";:H=C6
81 FOR I=Cl TO C8:0=A5CCCL$CI+C1,I+C7)
)-64:IF O(}-Cl THEN RESTORE 247+0:READ

K$:P05ITION 11,X:? UC2;K$:X=H+Cl
82 NEXT I:IF X=C6 THEN POSITION 11,X:?

UC2;IINothing interesting"
83 IF FLAG=Cl THEN FLAG=CO:GOTO 85
84 GOTO 50
85 1 OK$:GOSUD 17:POSITION C2,CI5:? UC
2;"VOU have: ";
86 X=CI5:FOR I=Cl TO C4:0=ASCCST$CI,I)
)-64:IF O(>-Cl THEN RESTORE 247+0:READ

K$:POSITION CI2,H:? UC2;K$:X=H+Cl
87 NEXT I:IF X=CI5 THEN POSITION 12,H:
? UC2;"Nothing"
88 GOTO 50
8' ? "Type W to save, 1,liI'II:I:1 to qu i t!A1"
; : INPUT K$: IF K$ <> "V" THEN CLOSE UC2: G
RAPHICS CO:END
'0 CLOSE UCl:POKE 55',34:1 "Position S
ave: []lisk or i)ape!A1I1;: INPUT N$: IF N$ 0"
0" AND N$ <> "T" THEN 50
'1 TRAP 'O:K$="Dl:SAUE,DAT":IF N$="TII
THEN K$="C:II
'2 POKE 55',CO:POKE 54212,CO:OPEN UCl,
C8,CO,K$:H$C401,40S)=ST$:GOSUD 27:H$CO
,0+C14)=CL$'3 FOR 1=325 TO C1 STEP -81:? UCl;H$(1
,1+80):NEKT I:? UCl;NOUN$:? UCl;CES:?
UCl;CI$:? Ul;HH:? ttl;SS:? Ul;SC
'4 CLOSE UC1:POKE 55',34:POKE 54286,1'
2:GOTO 55
'5 0=O-64:GOSUB 23:IF NOT X AND N$="A
.. THEN N$="B":O=C2:GOSU8 23:1F NOT X
THEN 22
'6 IF NOT X THEN GOSUD 24:IF NOT Y T
HEN 22
'7 011 0 GOTO 101,103,104,106,",",107
,",'9,10',110,"9',",112,114,111,117,1
15,180,",116,117
'8 ON 0-22 GO TO 122,111,118,121
" ? "SeeMS ordinary,":RETURN
100 ? "Looks dangerous,":RETURN
101 IF H$ (3'2, 3"92) ="?" THEN ? IIHas a r
ed light!":RETURN
102 ? "It's deactivated,lI:RETURN
103 ? "Paint covers lens,":RETURN
104 IF H$ (391, 391) OliO" THEN? "Not MU
ch paint left,":RETURN



S9.950T
S9950T
59.950
59.950
$9.950
$9.950
$995C

S9950T
$9950
$9.95C
$9.95C

--- ----"""""-..

+ FRT

Stores up to 50 disks. Features smoked
gray cover with snap·lock. dividers, and
built-in carrying handle .

Only
$219.00

S39.95C
S55.000
S55.000
S55000
S55.000
S13.95C
S35.70C
S35.70C
S35.70C
S13.95C
S13.95C
51395C
513.95C
S139.50
$65.70
$99.95

S23950
$75.70
$54,95
$49.95

S31.50C
S55.000

DRIVES-DRIVES-DRIVES
Atari Rana Trak
Indus Percom Amdek

CALL FOR SPECIAL
PRICING!

NEW AlARI PRICING! *

----SPECiALS!---

• Sands of Egypt
• Crossfire
• Threshold
• JawBreaker
• SeaOragon
• Shamus
• Speedway Blast
• MatchRacer
• Pathfinder
• Krazy Shootout
• Boulders & Bombs

• T: Tape 0: Disk C: Canrrdge

~COMPUTER
LA PALACE

RCP
DRIVE
STACKER
Only
$19.95

This at1ractive smoked-acrylic stand allows
you to stack 2 Indus GT Drives for conven­
ient operation (also fits the RANA 1000 and
Concorde drives). or use as stand for
modem. telephone. disk file, etc,

$u~r..g, 48K
MailerLLr 0
One of the most versatile
data·base programs available.
~ • Maintain your book library...

• Organize your record collection...
:; • Index your recipes...

0c:;; • Calagorize your stamp collection...
-. • Unlimited applications!
~ Features:. Single Or Double Density
:I • Lightning Fast Relreival
Q) • Fast Sorts On Anv Field $49.95
Z • Much More...

The
Ultimate

Screen
Dump

Program

This poweliul and easy-to-use utility will
allow you to dump almost any Alari text
or graphics screen to your printer (even
while the program is running!)

48K Disk $26 95
For All Computers •

Make
Computer Palace

Your ATARI Source!!!

Our
high quality
double

density!

ONLY $15.95

This is the most
comprehensive
Atari reference
catalog available!
It contains over
3000 software & hardware
listings w~h illustrations
and descriptions'

IF YOU DON'T HAVE OUR
CATALOG ... YOU'RE
MISSING OUT!

wllh any Droer or send $1
(~Iundable ..nIh hlsl purchase)

FREE
CATALOG

MONKEY WRENCH II ~

~
Now Available NEWt

. -=-. for the XL! Now
Open up a whole new use both sides ., J ~-,:

world of Basic computing >-~ .
ease. 33 new direct mode Basic of your diskettes
commands and functions. Also $279

\ .includes a machine language Simply place the disk against the built + FRT PRINTER Our low price includes the Plug'n Print
~t\te. monitor with 16 commands to in stops and squeeze. Inteliace! Print quality reports financial

\.O~ interact with the 6502. Features unique "square dot" print head state ments. dazzling charts or gr~Phlcs

$44 90
Cartridge The Quorum ONLY with the best print quality for the money In over 26 colors and 240 words per

DISK NOlCHER $14 95 80 CPS. bl-dlrectlonal and Epson co~- minutet---_.__....;s.;.pe;.;.c..;ify..;8;.;.OO;;..,;,;Or..;,x;.;.L..;,se;.;.r;.;.ies;...+~"""":':-:~ --:~",-·_\_-I..P:::a;tl.::.bl~e:-:.:PI.::al::.:.n..::o::..r .:..P:::In..:-f.::ed::.:pa:p::::er~_ :.:..I •
10-SSDD From Big Frve An.other ~ \5~- ,....~
DISKETTES \""ER Wmner / Ji]J, ~ " THEtit "gef from -$S:f, , .

'2,0A Microp?se '4r~ &tii ~ !DISK
• 'OOilf...n'Se,..", 48K Disk -1:. • •.! BANK
.16KC.rtndQ. $31 50 ~
• Soo<.ocu'" SounD • ") .rffl"."""

& Gf.ptUCI ~

"0>< "9 u ' Strap into your eiection seat and get ready for $15 95
OUR PRICE air combat In the electronic cockpit ot the •
ONLY S20.000,000 F-15 STRIKE EAGLEif This one has

$17.95 it all: aller burners. multiple radars. air to air
missiles. cannon, 3-D and more. Includes 7

• Limited quantities. different combat missions. 4 skill levels and an
infinite variety of scenarios.

~~~\~l:l­
6,'?,.'?,';)~~ Ii

\ ATARI LIGHT PEN - •
(With ATARIGRAPHICS 16K Cartridge)

"'A~T~AR~I~R:':E=PA:":I=R-::P~AR=:T:=S-------~ Draw freeliand or use automatic circles.
Joystick PC board 5 2.49 squares. mirror images and other creative
Joystick cord 2 95 graphics in 128 colors. Includes pop-up
Joystick inner handle 1.49 menus, 2880 color patterns. pattern fills.
13-Pin 110 Plug 9,95 etc. More sof1ware coming for education.
6 II 110 Cord 19,95
Printer Cable 2995 entertainment, programming and
Monitor Cable 14,95 applications.

CIRCLE #131 ON READER SERVICE CARlJ

~~?~~
2160 W. 11 lh Avenue Eugene, Oregon 97402~J

USE YOUR CREDIT CARD & CAll

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

There's never a penalty (or using yourcredil card!

For Information, Call (503) 683-5361

SHIPPING INFO: Minimum S2,90 Ground. $4 75 Air Actual
Cost depends on weight. Call (503) 683-5361 for Information
WARRANTY INFO: Everything that we sell is warrantied by
the manufacturer, II any rtem purchased from us tails to per·
form properly when you receive it, call us at (503) 683-5361
so that we can assist you, No returned merchandise accepted
Without authorrzatlOn. Defective sollware will be replaced"
wrth another copy of the same program. otherwise. no solt·
ware IS returnable.
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105 1 "It·s eMpty!":RETURN
106 1 "Says: CaMeras off, BaCk after
launch,":AETURN
107 '1 "Door is securely 10cked,":RETUR
N
108 '1 "It·s unlocked,":RETURN
10' '1 "Says: "iCESCC6,CI0):RETURN
110 '1 "Says: "iCE$CCl,CS):RETURN
111 '1 "Says: WARNING - LIOUID OXYGEN
":? ....EHTREHE COLD":RETURN
112 If USRCLOOK,CL7,ADRC"["),C8) THEN
'1 "It·s bolted shut,":RETURN
113 GOTO "
114 '1 "It' 5 fi lled with a freezing Mis
t,":RETURN
115 '1 "It·s screwed shut,":RETURN
116 1 "It·s securely nailed Shut,":RET
URN
111 '1 "It·s ticking!":RETURN
118 1 "TiMe is 08:";:If HH(CID THEN '1
110";
11' 1 HHill:lli:If SS(CI0 THEN '1 1I0ili
120 1 SS:AETURN
121 '1 "Hopelessly wrecked!":RETURN
122 If H$ C:H3, 3'3) O"?" THEN 105
123 '1 "There's a clock inside!":RETURN
124 GOSUB 24:If Y THEN '1 "You already
have that,":RETURN
125 Z=USRCLOOK,ST,ADRC"?"),C4):If NOT

Z THEN? "You can·t carry any More,":
RETURN
126 GOSUB 23:If NOT H THEN 22
127 If USRCLOOK,ADRC"ABGHINOR5TUWX[II),
N,CU) THEN 20
128 If N$="P" THEN DR=C2:GOTO 44
12' If N$="Y" THEN H$ n'3, 3'3) =11*"
130 If N$="U" THEN 1 IIYou can·t lift i
t,":RETURN
131 If N$ 0"0" THEN 131
132 If NOUN$C64,64)O"T" THEN 44
133 HO=CO:fOR HT=Cl TO C4:If 5T$CHT,HT
)="1" THEN HO=HO+Cl:If HO{C4 THEN HOCH
O}=HT
134 NEXT HT:lf HO(C3 THEN 1 "You'll ha
ve to drop sOMething,":RETURN
135 ST$ CHO CCU HO CCl) =110": 5 T$ CHO CC2) ,
HOCC2»="R":ST!CHOCC3),HOCC3}}="T":G05
UB 138:N$="R":GOSUB 23
136 GOSU8 138:N$="TII:GOSU8 23:G05U8 13
8:GOTO 28
137 GOSU8 138:ST$CZ,Z)=N$:GOTO 28
138 CL$ eX+C1, X+C7> ="?": RETURN
13' G05U8 25:If N$="O" AND CL$CCl,CU=
"U" AND U5RCLOOK,CL1,ADRC"0"),C8) THEN

43
140 If USRCLOOK,ADRC"ORT"),N,C3) THEN
145
1,(1 X=USRCLOOK,CL1,ADRC"'1"),C8}:If NO
T X THEN 21
1,(2 ST$CY,Y)="?":If CL$CCl,CU=IIU" AND

USReLOOK,CL1,ADRC"0"),C8) THEN '1 lilt
falls into the hatch!":GOTO 28
143 If N$="Y" THEN N$="Z":NOUN$C88,80)
="Z":? "It sMashes into a thousand pie
ces!"
144 Cl$CX+C1,K+C7)=N$:GOTO 28
145 GOSU8 148:If HO(C3 THEN 21
146 CL$CHOCC1> HOCCl)}="0":CL$CHOCC2),
HOCC2»="R":CL!CHOCC3),HOCC3»="TII:N$=
"0":GOSU8 24:ST$CY,Y}="'1"
147 N$="R":GOSU8 24:ST$eY,Y}="?":N$="T
":GOSUB 24:ST$eY,Y)="?":GOTO 28
148 HO=CO:FOR HT=C8 TO C15:IF CL$CHT,H
n="?" THEN HO=HO+Cl:IF HO(C4 THEN HOC
HO)=HT
14' NEXT HT:RETURN
150 GOSUB 23:If NOT K THEN 161
151 If N$="U" THEN 116
152 If N$="G" THEN? liThe door won·t b
udge,":RETURN
153 If N$="P" OR N$="0" THEN 44
154 If N$="R" AND USRCLOOK,ST,ADRC"L")
,C4) THEN DR=C2:GOTO 44
155 If N$="R" THEN 115
156 If N$="N" AND H$ n'6 3'6) ="*" THEN

CL$CK+C7,X+C7)="0":NOUN!C52,52)="0":G
OTO 28

151 If N$="N" THEN '1 "Bolts won·t let
you,II:RETURN
158 If N$ O"U" THEN 161
15' N$="?":KS=X:GOSUB 23:If NOT X THE
N 21
160 Cl$eXS+C7,XS+C7>="WII:NOUN$C12,12}=
"W":CL$eX+C1,X+C7>=IIY":GOSUB 123:GOTO
28
161 GOSU8 25:IF N$="P" OR N$="O" THEN
44
162 GOTO 20
163 If N$ O"G" THEN 20
164 GOSUB 23:If NOT K THEN 22
165 If CL$ CCl, CU <> "K" THEN ? "There' s

no keyhole!":RETURN
166 Y=USRClOOK,ST,ADRC"f"},C4):If NOT

Y THEN? "You don·t have a key,":RETU
RN
161 CL$CC3,C3)=IJ":CL$CC8,C8)="?":GOSU
B 168:POP :GOTO 78
168 1 "The door slides open and disapp
ears!":RETURN
16' Y=USRCLOOK,ST,ADRC"C"),C.():If NOT

Y THEN? "You don·t have any paint,":
RETURN
170 PAINT=UALCH$C3'I,3'1}):If NOT PAl
NT THEN 1 "Can is eMpty!":RETURN
171 GOSUB 23:If NOT X THEN GOSU8 25
112 PAINT=PAINT-Cl:H$C3'l,3'1)=STR$CPA
INT> : If N$="A" THEN CL$ nC+C1, K+C7> ="B"
:GOTO 28
113 '1 "What a nice color!":RETURN
174 If NOT USRCLOOK,ADRC"DJKKYZ"},N,6
) THEN 20
175 G05U8 23:G05UB 2.(:If NOT X AND N
OT Y THEN 22
116 GOTO '5
171 If N$ 0 "R" THEN 20
118 GOSUB 23:GOSUB 24:If NOT HAND N
OT Y THEN 22
17' If NOT U5RCLOOK,ST,ADRC"L"),C4) T
HEN 1 "You have nothing to unscrew it
with,":RETURN
180 DR=C2:GOTO 44
181 If N$ <> II [II THEN 28
182 G05U8 23:IF NOT X THEN 22
183 If NOT USRCLOOK,5T,ADRC"H"),C4) T
HEN 1 "Bolts are too tight,":RETURN
184 CL$CCI0,C18)=I?":H$C3'6,3'6)="*":P
OP :1 OK$:GOTO 88
185 GOSU8 23:If NOT X THEN 22
186 If N$O"U" THEN 188
187 CL$eC4,C4)="Y":? "You found sOMeth
ing!":POP :GOTO 78
188 '1 "Why bother1":RETURN
18' GOSU8 23:If NOT H THEN 22
1'0 CC=3'8: C5=CO: If CL$ U,1> ="Z" THEN
CC=3":CS=C5
1'1 CODE=UALCH$CCC,CC»:If CODE=C6 THE
N 188
1'2 If N$(>CI$CC5+CODE,C5+CODE} THEN 2
08
1'3 CODE=CODE+Cl:H$CCC,CC)=STR$CCODE):
IF CODE{C6 THEN 1 "The button beeps so
ftly,":RETURN
1'4 G05U8 168:IF CL$CCl,C1>="R" THEN C
l$ CC3 C3) ="U": Cl$ (C, C'l ="1": H$ (311, 31
7> ="R":"$ (323, 323) ="?II: GOTO 1'1
1'5 IF CL$CCl,Cl)="U" THEN CL$CC2,C2}=
"R":CL$CC8,C8)="'1I :H$C258,258)="U":H$C
264,264}="'1":GOTO 1'7
1'6 CL$CC6,C6}="WII :CL$CC8,C8)=I'1"
1'7 POP :GOTO 78
1'8 GOSU8 23:IF NOT X THEN GOSUB 25
1" IF NOT USRCLOOK,ST,ADRC"E"),C4) T
HEN 1 "You have nothing to cut it With
,":RETURN
200 If N$="0" OR N$="T" THEN '1 "It·s a
lready cut,":RETURN
201 If N$="D" OR N$="JII OR N$="K" THEN

188
202 If N$="P" THEN 285
283 If N$ O"S" THEN 20
204 NOUN$C64,64)="T":CL$CX+C1,X+C7)="T
":GOTO 207
285 G05UB 148:If HO(C2 THEN 21
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286 CL$CX+C7,X+Cn=IIOII:NOUN$C56,56)=IIO
II: CL$ (HO CCU ,HO (CU) =IIRII: CL$ (HO (C2) HO
CC2) J =1I'j" '
287 1 OK$:POP :GOTO 80
288 1 "You hear a siren!"
28' "$ n'4, ~n.u =11*": RETURN
210 If "$ Cn4, ~n.u =111 11 THEN RETURN
211 DR=C3:GOTO 44
212 READ Off,fLAG,CO,Cl,C2,C3,C4,C5,C6
,C7,C8,C',CI8,CI2,CI4,CI5,C16,C68,C78'
,C718
213 GOSUB 14:POKE 752.Cl:1 II~H.uHTo
M Hudson· s":? ". .")J1jil:llllfJ.,a'FhtrnlilllUW'.rr'••1I
214 1 ". CCH'84 ANALOG COMf1Jti~:P
OSITION CH, CI6:? II _1:t."!1ti.I.j~"
215 DIM H$ (486) , CL$ (5) , K$ (24) , "$(4) , U
$(4),UERB$C68),NOUN$C'2),C$C'),ST$C5)
216 DIM HO(3),OK$C5),DH$C28),CE$(10),C
1$ uen :OK$="Okay . II: DH$=IIYou don· t have
that."

217 fOR X=Cl TO CI0:CE$CX)=IIWII:CI$(X)=
"HII:If RNDCCO)(O.5 THEN CE$CH)=IIG":CI$
(X) ="1 11
218 NEXT X:If CI${Cl,C5)=CI$(C6,CI0) T
HEN 217
21' NOUN$="CAHACANCNOTDSCIEKEYfDOOGWHI
HGRAIBlUJPINKSCRlWREMHATNBAGPPANRWIRSC
RAUCABUSIGXClOYBOL[BUT\PAP1"
220 VERB$=IIEXAAlOOATAKBGETBDROClEACOPE
DUNlESPRfPAlfREAGUNSHREHIHOUJPUSKPREKC
UTl"
221 C$=IINSEWUDIOII :lOOK=1605:Cl=ADRCCl$
):Cl7=CL+C7:U=ADRCU$):N=ADRCN$):ST=ADR
CST$):fAD=1712:HM=CO:SS=C8
222 RESTORE 235:H$(Cl)=II?II:H$C406)=II?1I
:H$CC2)=H$:fOR I=Cl TO 376 STEP CI5:RE
AD CL$:H$(I,I+lENCCl$»=ClS:NEXT I
223 "Sn'I,405)="2??1???11?????I":ClS=
M$CI21):fOR 1=1536 TO 1753:READ O:POKE

I,O:NEXT I
224 POSITION C4,CI6:? " Press MEa
to beg i n new gaMe.":? ". press--.BiI!l
~ to restore old gaMe.~1I
225 If PEEKC5327'J=C6 THEN 11
226 If PEEKC5327'J=C3 THEN 228
227 GOTO 225
228 CLOSE UCl:POKE 55',34:POSITION C8,
28:? "load frOM OOiSk or (]ape~II;:INPUT
NS:If NSO"D" AND NSOIIT" THEN 228
22' POKE 55',CO:POKE 54272,CO:TRAP 228
:KS="Dl:SAUE.DAT":If N$="T" THEN K$="C
."
230 OPEN UCl,C4,CO,K$:TRAP 32767:fOR I
=325 TO Cl STEP -31
231 INPUT UCl,H$:M$CI,I+80)=H$:NEXT I:
MSC406,406)="":INPUT UCl,NOUN$:INPUT U
Cl,CE$:INPUT UCl,CI$
232 INPUT UCl,HH:INPUT UCl,SS:INPUT UC
I,SC:ClOSE UCl:ST$=M$(481,485):GOSUB 2
7:Cl$=M$CO,Q+CI4)
233 5flG=Cl:POKE 55',34:GOTO 11
234 DATA 40800,0,0,1,2,3,4,5,6,7,3,',1
0,12,14,15,16,60,70',710
235 DATA ADfBA,BB1BA?N,C?H???Uf,DLAEK,
EElfD,fAKfE,GHKHG,HCGHG,IE?????CV,JK??
??UD,Kf?GD??G,l?D????AJ
236 DATA HNHNO,NMRNHB?A,OS5TO,P?????5A
E,OHROO??Al,RN?SO??AGHI,50RTOP,TT5UO,U
U??TC?NX[,U?X??J?GHI
237 DATA W?????ZAPK,XU?????AU,V??ZX??H
,Z???Y??GHI
238 DATA 104,184,133,206,104,133,205,1
04,133,204,104,133,283,16',0,133,213,1
62,25,202,240,42,24,165,205
23' DATA 105,4,133,205,165,206,185,0,1
33,266,24,160,0,177,203,20',205,288,23
1,200,177,203,20',205,208
240 DATA 224,200,177,263,20',285,208,2
17,200,177,205,133,212,'6,16',0,133,21
2,'6
241 DATA 104,104,133,206,104,133,205,1
04,133,204,104,133,203,16',0,168,133,2
13,177,203,133,287,104,104,168
242 DATA 136,48,10,165,207,20',285,208
,247,208,132,212,~6,16,,0,133,212,'6

243 DATA 184,104,141,1,2,184,141,8,2,J
73,48,2,133,203,173,4',2,133,204,160,2
4,16',130,145,283
244 DATA 16',0,141,243,2,'6,0,12,138,7
2,16',0,162,18,141,18,212,141,24,208,1
42,23,288,230,208
245 DATA 165,208,41,16,74,74,74,141,1,
212,104,178,104,64
246 DATA 104,184,104,178,165,88,133 20
3,165,8',133,284,216,24,202,48,15,165,
283,105,40,133,203,165,204
247 DATA 185,0,133,284,24,144,238,160,
15',16',0,145,203,136,288,251,'6
248 DATA Surveillance caMera
24' DATA Painted caMera
250 DATA Spray can
251 DATA Note
252 DATA Scissors
253 DATA Keys
254 DATA Door
255 DATA White button
256 DATA Gray button
257 DATA Blue paper
258 DATA Pink paper
25' DATA Screwdriver
260 DATA Wrench
261 DATA Hatch
262 DATA Open hatch
263 DATA Bag
264 DATA Bag With gaping hole
265 DATA Hetal panel
266 DATA Wire
267 DATA Severed Wire
268 DATA Wooden crate
26' DATA Closed cabinet
270 DATA Open cabinet
271 DATA Sign
272 DATA Clock
273 DATA Broken clock
214 DATA Bolts

•

CHECKSUM DATA.
(see page 8)

•
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cl.ar decl.al .ode

find window addr

add 4.

cl.ar -4 lin••
.pac. char

r ••tor. A and

••ve accu_ulator

.ave X
black bkVrnd
whit. char.

.Od. lin. 2.
DL instruct10n

turn off
inver •• video

.ark end of 1nlt

:.:rg~·;r~·addr

lab

find at.rt of
dlaplay lIat

, Blink cursor

acr addr••• buffer
.cr••ntop polnter

• arOu••nt.
••b of 11n••• tgnor.
lab
..va In x-raOl.ter
oat scre.n
addr•••

8AVN8C
BUFFER
8AVN8C+1
8UFFER+l

CLEAR
BUFFER
••28
8UFFER
BUFFER+l••••8UFFER+1

A004"
,.9F••••(8UFFER). Y

SPACE

PLA
PLA
PLA
TAX
LilA
BTA
LOA
8TA
CLD
CLC
OEX
8Nl
LOA
AOC
BTA
LOA
AOC
8TA
CLC
8CC
LOY
LOA
9TA
OEY
8NE
RT8

PHA
TXA
PHA
LOA ••"e
LOX •••A
8TA W8YNC
8TA COLPF2
8TX COLPFt
INC BLINCT
LOA 8LINCT
ANO .U.
L8R A
L8R A
LBR A
STA CHACTL
PLA
TAX
PLA
RTI

PLA
PLA
9TA VOSL8T+1
PLA
8TA VDBL8T
LOA 9DL8TL
BTA 8UFFER
LOA 90LSTL+1
8TA 8UFFER+l
LOY ••18
LOA ••82
BTA (8UFFER),Y
LOA ••••
8TA CHACT
RT8
8RK

A004"

I 8CREEN ERA8E SUBROUTINE
I CLEAR8 IN 4-LINE 8LOCKB
I
I
I
I
I
I PR08RAN EQUATE8

•8UFFER-.C8
8AVN8C-t:58
I

CLEAR

8PACE

•

"195
"2••
112.5
"21.
.215
1122.
11I225
112::1.
11235
"24.
"245
1125.
.25:5
"26.
1126:5
1127.
"275
1128.
"285
"29.
11295"3.e
113.:5
"31.
11315
"32.
"325"33.
"335
1134.
.345
,,::1:5.
113:55
1136.
"365
1137.
"37:5
"38.
"385

•

.I.e
1l1.5
1111.
"11:5
III 2.
1112:5
.13.
1113:5
1114•
"145
.15.
"1:55
"16"11165
"17.
"17:5
1118•
"185
.19.
1l19:5.2".
112.5
"21"
821:5
"22.
1l22:5
.23.
.235
1124•
1124~
1125.
1125:5
"268
1126:5
"27'
"275
"28.
'285

zero ".b
o.t the char
••v. for later
••b of renOe ttonare)
lab
u•••• the index

ltlu.t be 111eO&1
oat char
..atch?
no, try another
ye" 01v. poaltlon
to BASIC
and return
e-char nat found
Oive to BASIC
and return

Illeval entry

+~ to pointe,.

tntt lndeK
O.t lat char
equal?
no, next noun
1n-l1ne 40,. .p••d
try 2nd char

, ••b of verb addr

lab

z."o ••b
noun/verb count

:.:r3~·~~~~. addr
• lab

suat b. 1.Val
V.t I d.n •
Vlv. to 8A8IC
and return
.-tI18Qal entry
gIve to 8A8IC
and return

• arou••nt.
~.b of tabl. add,.

lab

, ••b of noun add,.

lab

char add,.. pointe,.
verb table potnter
characte" buff.r
BASIC return addr

equat••

noun add,. pointer
table add,. polnte,.
BASIC return add,.

NOPE
CHAR
~~~~LE).Y

8RET

•••e
BRET

TA8LE+l

TA8LE

NOUN+l

NOUN••••NRET+l
••19

NOPE

TA8LE••"4
TABLE
TA8LE+l
••11.
TABLE+l

••••
:~g~~~I~Y
NEXT

:~g~~~I~Y
NEXT

:~g~~~I~Y
NEXT

~~~~LE).Y

••••NRET

TA8LE+I

TA8LE

CAOR+l

CADR..""
8RET+I
~~~~R).Y

PLA
PLA
9TA
PLA
BTA
PLA
BTA
PLA
BTA
LDA
TAY
8TA
LOA
8TA
PLA
PLA
TAY
OEY
8NI
LDA
CNP
8NE
INY
8TY
RTB
LOA
9TA
RTS

PLA
PLA
9TA
PLA
9TA
PLA
BTA
PLA
9TA
LDA
9TA
LOX
OEX
8EQ
CLC
LDA
ADC
9TA
LOA
AOC
9TA
CLC
LOY
LDA
CNP
8NE
INY
LOA
CNP
BNE
INY
LOA
CNP
8NE
INY
LOA
9TA
RT8
LOA
8TA
RT8

~t~:d~~ ~:U~~::Lr~~t:n:L)
lL-.ddr of lookUp table
NL-.ddr of current noun/verb

=r~;:~~ ~;U~~::Lr~~Il~.R)
SYT-.ddr of • to be ••arched
V-add,.. of ••arch characte,.
R-. byt•• to •••rch

NEXT

NOPE

Assembly listing.

NEXT

NOPE

, CHARACTER SEARCH ROUTINE,,,,
I,
•I ProQr•• equat ••,
CAOR-.C8
TA8LE-.CO
CHAR-.CF
8RET-.04,

, NOUN/VER8 OECODER,,
I
I
I,
, ProQr••
I
NOUN-.C8
TA8LE-.CD
NRET-.04,

III""
111.:5
"11"
III 1:5
"12.
1l12:5
III 3"
"13:5
1114.,
11145
"1:5.
11155
.16•
• 16:5
111711
"175
II1B.
"19:5
"19.

•

III ••
"11I'5
"1111
"115
"t211
"125
"1311
"135
"1411
11145
1115.
"155
"16"
"165
1117.
"175
"18"
"185
1119.
"195
"2••
"2.5
"2111
"215
"2211
11225
"23"
"235
1124.
11245
1125.
"25:5
112611
1126:5
1127.
"27:5
"28.
11285
"29.
11295
113"11
113.:5
113t.
"31:5
1132"
"32:5"33.
"3:55
"36.
1136:5
11378
• 375
.38"
"3B:5

"1.11
IIt.5
1111.
811:5
IH2.
III 2:5
1113.
8135
"14.
"145
"1:5.
IIIt:5:5
1116.
"16:5
"17.
1117:5
1118"
1118:5
"19"
1119:5
1121111
112115
11I21.
11I21:5
1122"
"22:5
"23.
"23:5
"24.
"24:5
"25.
"25:5
"26.
"26:5
"27"
"27:5
1128.
1128:5
"29"
"29:5"3.".3.,:5
"311J

•
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Part 1.

MicroCheck

32K Disk

by Clayton Walnum

Once upon a time there was an Atari owner who
had the most horrendous time balancing his check­
ing account. Each month, upon the arrival of his state­
ment, he would slink to his desk in despair. There
he would spend hours cursing and whining, as he tried
in vain to bring his figures into agreement with the
bank's.

One day he could tolerate the situation no longer.
He packed a loaf of bread and a flagon of wine and
sallied forth into the magical Land of Software, in­
tent on hunting up a Personal Checking Program.

The Land of Software was a dazzling and wonder­
ful place. There were many fine programs to choose
from. Unfortunately, none seemed quite right. There
was one that was relatively simple to use, but didn't
support a memo field. There was another that sup­
ported memos, but its printouts would have shamed
a beggar. There was still another that had printouts
of royal quality and even a place for memos, but the
instruction scroll had been enchanted by an evil sor­
cerer so that it had no end and read as if in a foreign
language.

The Atari owner cursed and whined in a familiar
manner. All the programs he reviewed seemed to be
bewitched in one way or another. There were graphs
and budgets and reports and printer drivers, and so
many extra "features" that one could set up finances
for an entire kingdom. "Now that may be all right
for some people;' mumbled our hero, "but I just want
to keep my checking account in order, not work out
the national budget!"

He was about to give up in despair when an idea
occurred to him. Why not create his own Personal
Checking Program? With a screech of delight, he be­
gan to weave his spells. After several months of curs­
ing and whining (mandatory for any enchanter), his
sorcery was completed. He named his creation Micro­
Check and lived happily ever after. The End.

The end?
Well, not really. This is just the begirining~ This

month, we will start to put together a complete check­
ing system, including a check entry program, a check
search program, an account balancer and a utilities
module.
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There are also three smaller programs that initial­
ize and tie the system together: an AUTORUN.SYS
file creator, a vertical blank interrupt (VBI) initializer
and a menu program. All together, they form Micro­
Check, a graphics oriented checkbook management
program that will help you simplify and organize your
checking account activities.

What can MicroCheck do for you? You can enter
up to one hundred transactions per month. These
transactions can include checks, deposits and auto­
matic withdrawals. All entries can be searched by
month, number, amount and payee, with the results
sent to the screen or printer. When you balance your
account, MicroCheck will do all the calculations and
display a final report.

To keep MicroCheck simple to use, most program
functions are prompted or menu driven. You won't
have to continually refer to operating instructions to
get good results. MicroCheck handles every neces­
sary checking function, yet is simple and enjoyable
to use.

And, best of all, the first part is right around the
next corner-so stick with me!

The corner.
All ready to start typing? Let's take a look at the

program listings.

Listing 1 is the AUTORUN.SYS creator. Type
this program in and SAVE it to disk. Put a new
disk containing DOS into drive 1. This will be
your MicroCheck program disk. The programs
that follow should all be SAVEd to this disk.
RUN the A UTORUN.SYS creator program. An
AUTORUN.SYS file will then be written to your
disk, making MicroCheck auto-booting. Isn't this
fun?

Listing 2 is the title page and VBI initializer.
Type this listing exactly as it appears and SAVE
it to your disk under the filename START. You
must use this filename, or the AUTORUN.SYS
will not be able to run the program.

Listing 3 is the menu program. Once again,
type it exactly as it appears, then SAVE it under
the unlikely filename of MENU.

Listing 4 is the utilities program. Type it in
and SAVE it under the filename UTILITY.

Listing 5 is MicroCheck's central module, the
check entry program. Type it in and SAVE it un­
der CHECKBOO (short for "checkbook").

All set? Good! Go soak your fingers in a strong Ep­
som salts solution to bring down the swelling, then
get back to me. You deserve a break!

~·'FIRSrware.

1'0 BOX 543. oreoon 0tV. 011 9704S
.«T/IIIt •• .........., TIl 503/656-5543
(II.c.vu.~-.:l

Include 55.00 for shipping
3 wee!< Cleltvery lor moneyO~
6 wee!< Clelivery tor personal C1ledC5

64K EXPANDER
Enougn memory
tor all programs

48K EXPANDER
Enough memory
lor most sottware

Upgrade Kit
upgra<leS 48K ExPanoer to 64K

=-. ~;.~~
~ ~~~~::::, ~
::;F- ~~ ~:::::: ~
::;~ ... ~~ i:; ~ ~
~ ~~~~§§
~~~~~§§
~~::::::::o~~
~ ~ ~ ~ ~ ~

~ ~ ~~~..::::::::::~~:::::::-~ ~IIIIi ~ ~ ~~~ §:§
~~~

AFFORDABLE EXPANSION
• Internally mounted
• Doesn't use expansion port
• Stable, solid, safe
• Complete documentation
• Limited soldering required
• 9O-day guarantee

GRAPHICS MADE SIMPLE: Many books teach how 10 draw I,nes
and circles, but they never show you how to create complicated
graphics screens. Sta~ing with basic concepts. such as uSing
keyboard characlers. this book/software package adds new 'deas
to Ihe screen one al a lime. Also ,ncluded on Ihe disk are many
examples, tools & edilors. Chapters include Animalion. Character
Graphics, Player Missiles. Graphics Modes, Scrolling. Display
lists. ORIG. $59.95, NOW ONLY $39.95.

GAME OESIGN MADE SIMPLE: A lascinallng and complete look at
how a game designer creates an actual arcade game. step by step.
IN BASICI You will build your own version 01 SPACE INVADERS.
adding Animation. Sound Etlects. Game Log'c, Scoring, and spe·
cial eHects 10 the graphics screens. The game looks and plays Just
like Ihe original in the arcades. ORIG. $59 95, NOW ONLY $39.95.

Both are usable by anyone wnh a little knowledge 01 BASIC, at
Ieasl 4BK 01 memory and a d~k drive. Each comos w~h 2 lull
disks 01 examples, power1ul machine language roUlines 10 add
speed. and a 150 page book:

ESI WRITER: ThIS IS a true word processor Iftat w,lI work w,'h any
printer. It comes on dISk and only reqUires 32K of memory It IS
fhe lasteSi WP lor Atan you can buy. You are ,nSlanlly anywhere ,n
your file you wan!. Features Include a bUIlt In help screen.
JUSlilicalion. Search. Replace, Insen, Page Numbenng. Headers.
Centenng and more. It can load In alher WP leXlI,les. has Inendly
messages. and even controls the screen colors When you move
lex!. II IS lnversed so you can see Just whal lexl you are moving.
copying. or removing ORIG $49.95. NOW ONLY S24.95.

THE MASTER MEMORY MAP: Goes Ihrough each memory 10caliOn
and tells you whalll does. and what you can change to controllhe
machine yourself. A 40 page qUick relerence cosls $6.95 The
new 300 page version has EVERYTHING you could want to know
about the machine WHh 50 sample programs you can (ype ,n
$15.95.

We also oHer 4 arcade games. 8 children's programs, and 23
olhers. all priced under S15. SAVE 30%·70%. SENO A SELF
ADORESSED STAMPED ENVELOPE FOR A COMPLETE CATALOG.

ORDER BY: CHECK, VISA, MIC OR C.O.D.
ADD 53.00 SHIPPING" $2.00 MORE FOR C.O.D.

COMPUTERS MADE SIMPLEI
1974 Buck St., Dept. AN, Eugsne, OR 97405

(503) 344·2767

810 Disk Drives $265
810 Drive Kits $240
810 Analog Upgrade,
easy kit. .. $37
810 Happy $185
850 Interface $180
800 Computer Kits,
48K electronics $100
400 Computer Kit $47
48K Expansion $87
800 Motherboard $37
400 Motherboard $15
ROM 'B' boards $17
'GTIA' CPU board $18
Power Adapters $15
16K Memory board $19
Microsoft Basic II $27
Cony. Spanish $12.50
Atari Pilot $20
Basic cart kit $15
Assembler kit $15

We have many parts and IC chips!!
MUCH, MUCH MORE!!
FREE CATALOG!!

CENTURIAN
ENTERPRISES
P.O. BOX 3233
SAN LUIS OBISPO, CA
93403-3233
(805) 544-6616
VISA & MC

Office Hrs: Man-Thurs. 10-5

CIRCLE #132 ON READER SERVICE CARD

ATARI HARDWARE!!

CIRCLE #133 ON READER SERVICE CARD CIRCLE #134 ON READER SERVICE CARD
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MAIL TO: Alpha Sysl,ms/4435 Mapl,park Rd.lStow, OH 44224
Send check or money order. Include 52.00 shp. & hdlg. Ohio
residents add 51h% sales tax.
CALL: 216-374·7469 to charge 10 MaslerCard or VISA

Off and running.
Now that all the work is done, let's start using Mi~

croCheck. Put the disk containing your new programs
into your drive, then turn on the computer. Presto!
MicroCheck is now on your screen. (If it isn't, you
may curse and whine, then go back and check your
typing.)

After the program is finished showing off its name,
the menu should load and run. Use the SELECT key
to choose utilities, then press START. Your drive will
beep happily as it loads the utility module.

MicroCheck uses monthly files to store its infor­
mation. Before you can begin entering transactions,
these files must be created on a data disk. Remove
your program disk from the drive and insert a blank
disk. The disk you use will be completely erased! Make
sure it contains no information you wish to retain.

It is possible to have your data files on the program
disk. If you wish to do this, hit SYSTEM RESET and
change Lines 440 and 450 to REM statements. Now,
when you run the program, the disk will not be for­
matted. However, you should be aware that there is
much less room for data. If you write a lot of checks,
you may run out of space.

Use the SELECT key to choose the new disk op­
tion, then press START. When formatting is complete,
you'll be asked for your name, address, starting bal­
ance and the year. The starting balance is the last
balance shown in your checkbook.

When you've entered the necessary information,
your monthly data files will be created. This takes a
minute or two, so you may want to soak those swollen
fingers a little more. When the files are complete,
you'll be prompted to reinsert the program disk. Do
so, then press any key. The menu will load and run.

Entering checks.
Use the SELECT key to choose the enter checks

option, then press START. When prompted, remove
the program disk from your drive and insert your data
disk. If your data is on the same disk as the program,
just press any key.

Enter the month as a two-digit number (for exam­
ple, 01 for January), then press RETURN. After the
data for that month has loaded, you will see your bal­
ance and a number of options at the bottom of the
screen.

To enter your first check (oh, boy!), press RETURN.
You will be prompted to enter the day, the check num­
ber, the payee, the amount and a memo.

Enter the day as a two-digit number and press RE­
TURN. If you have other checks to enter with the
same date, when you're prompted for their dates, sim­
ply press RETURN.

There are four types of check numbers you may
enter. The first is simply the number of your check
in four digits (like this: 0001).

The second type uses the letters DEP. This is a de­
posit, and the amount entered will be added to your

~~~~~~~~
usl@M.ZEIl!~

Customizes your Alari~ \0 Iransform it into one 01 the most powerful program
development 100ls ever· Allows you !O aller '.unctions 01 your keyboard 10 lit
your personal needs· Allows you to give multIple commands thaI will execute
automatically on systems start up or whenever you wish· Makes the com·
pUler seem 10 program itself· Can generate ~ommo~ pr~gram line~ or ~la.le·
ments lrom a single keystroke. greatly redUCing typmg time. Imagine hl1l1.ng

?~~a~~ry bO~ l~~~~:~:~?~ ~~t~el~ls~~ ~~~~r5beo/:rls~~~~e~~~~so~lr~~~,~h~'li~
Basic, Assembler. Pilot. or all by Ilsell. ThiS 100% machine language program
was developed by a large scale systems programmer for hiS own use. but is
now available 10 everyone· Increases p'ogramming elficiency
Reduces keymg errors· Easy enough for a beginner. 516.95

~MPERSONATOR
Create normally running back-up copies of your cartridges. Yes, for only

~~~5g~io~a;tah;~ec~~~~rs~0~~sCi~: ::f~~;e ~~u~';c~~e1~~1 ~~I~~
you to save lhe data Irom acartridge to an ordinary disk file. This disk
file will run jusllike the original cartridge when used with The Impersonalor.
Now you can put all your real cartridges away for safe keeping and use
The Impersonator for everything. Each disk can hold 5or more cartridges.

NOTE: This produci is intended for use as a back-Up
1001 for your own cartridges. Alpha Systems does

o~o:e~~;g~~~~~~~~.g borrowed ONLY $29.95

p-iilllEasseue []peratinltSystem (c.o.s.)
The only cassette pro~mmyou'll ever need. C~PIES:C.O.S. Copies all Alarie cassell.es· Copies disk f.iles
to cassettes· Copies smgle bool casselles 10 dIsk· Stores any cassette program 10 disk for safe keeprng.
DISPLAYS: Displays any casselle program in hex, ascii, or converts il to a readable assembler language
file. (Compatible with A1ari assembler cartridge) ALTERS: Modifies the size. contents or combine and dissect
whole programs. Modified files can be saved to disk or multi·stage cassette.
AU Ihis on one disk for only

Includes complete casselle lutorial. InclUding adding music 10 your cassette.



PAGE 84 ANALOG COMPUTING ISSUE 27

balance rather than deducted. You will also note that
PAYEE 'will be automatically filled in as DEPOSIT.

A third possible entry is AUTO. This type of check
will become part of a special file containing AUTO­
matic transactions. Each of these transactions will be
deducted from your account automatically, every time
you start a new month. The transaction will also be
deducted from the current month at the time you en­
ter it. You may have up to five AUTOmatic transac­
tions on your data disk.

The final type of check number is simply 0000. Use
this whenever the other three don't apply-for in­
stance, to make a change in your balance or to enter
a transaction made through an electronic teller.

You may enter whatever you like as the PAYEE.
Check amounts may be entered as simple decimal

numbers (for example: 10 or 21.9). MicroCheck will
format them automatically.

After entering the amount of the check, you may
enter a memo. If you don't wish to have a memo, just
press RETURN.

When you finish entering the check, you will be
given new options at the bottom of the screen. If
you're satisfied with what you've entered, press RE­
TURN. The check will be entered and your balance
updated. If you wish to make a change, use the edit
option.

Editing checks.
To edit your entry, press the OPTION key, then hit

the appropriate letter from the choices at the bottom
of the screen. The cursor will appear in the portion
of the check you have chosen.

Type in the new entry, or press RETURN for no
change. When you're satisfied with all entries, press
E, and you'll be asked again to PUSH RETURN IF
OK. Press RETURN to enter the check, or press OP­
TION to return to the editing function.

To review your checks.
If you pressed RETURN, you'll again be presented

with the original options at the bottom of the screen.
Press the SELECT key to advance through the month,
check by check. If you wish to change something,
press OPTION, then follow the same procedures for
editing as outlined above.

When you reach the last check for that month,
MicroCheck will return you to the original options.
If you want to stop reviewing your checks before you
reach the end, just press the letter E to end.

When you have finished entering, editing and re­
viewing your checks, press OPTION and SELECT
simultaneously. The new data for that month will be
saved to disk.

Editing the AUTO file.
Sometimes you may find it necessary to change one

of the entries in your AUTO file. You can do this
by entering the letter A in response to the ENTER
MONTH prompt. After the file has loaded, use the

SELECT key to choose the entry you need to work
on. Editing is then accomplished in the same man­
ner as above.

You may erase an entire AUTO file and start fresh,
by choosing the new auto option from the utilities
menu.

Starting a new year.
The MicroCheck year runs from January to Decem­

ber, so when Father Time turns his job over to that
chubby little guy in the diaper, it's time to clean up
your checking files.

To do this, load the utilities module, then select
the new year option. Make sure you have backed up
your data disk before continuing!

After being suitably warned that you'd better know
what you're doing, you will be asked to insert your
data disk. If your data is on the same disk as the pro­
gram, just press any key. MicroCheck will then go
happily on its way, moving all uncancelled checks into
a special file known as MONTHOO.DAT. At the same
time, it will create new monthly files and clear out
all of the last year's transactions (you did make that
backup disk, right?) Your AUTO file, balance and per­
sonal information will, of course, remain unchanged.

Until we meet again.
There you have it! Next month, we'll finish off the

system by adding the account balancer and the check
search program. You'll see that balancing a checking
account doesn't have to remove ten years from your
life. It can actually be fun. Until then, happy check­
ing! 0

Listing 1.

18 DIM 1\$(1)
20 GRAPHICS 8:? "PUT OISK CONTAINING 0
OS IN ORIVE"
38 ? "THEN PUSH {RETURN}II:INPUT A$
48 OPEN 111,8,0,110: AUTORUN. SYS II
58 REAO A:IF A=-l THEN 78
68 PUT 01,A:GOTO 50
78 CLOSE 01:? IIALL DONE!"
88 DATA 255,255,0,6,142,6,162,8,18',26
,3,281,6',240,5,232,232,232,208,244,23
2,142,105,6,18',26,3
'8 DATA 133,205,16',187,157,26,3,232,1
8',26,3,133,206,16',6,157,26,3,168,0,1
62,16,177,285,153,107,6,288,202
188 OATA 288,247,16',67,141,111,6,16',
6,141,112,6,16',11,141,186,6,'6,172,18
6,6,240,',185,131,6,286,186,6,168
118 DATA 1,'6,138,72,174,105,6,165,285
,157,26,3,232,165,286,157,26,3,104,178
,16',155,168,1,'6,1,0,251,243,51
128 DATA 246,67,6,163,246,51,246,68,24
6,76,228,243,8,32,32,32,32,32,32,32,32
,32,84,82,65,84,83,58,68,34,78
138 DATA 85,82,226,2,227,2,8,6,-1

•
CHECKSUM DATA.

(see page 8)

18 DATA 57',5'7,733,32,338,673,373,862
,823,335,",'56,685,7877
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Listing 2.

18 DIM R$Cl1,RC51:RA=AORCR$)+1
28 fOR 1=0 TO 21:READ A:POKE RA+I,A:NE
XT I
38 DATA 184,184,184,162,255,168,58,282
,288,',136,288,6,118,202,138,288,241,'
6,142,18
48 DATA 212,142,22,288,24,144,235
58 fOR X=1536 TO 1588:REAO A:POKE X,A:
NEXT X
68 DATA 184,16',6,118,168,13,32,'2,228
,'6,8,12,0
78 DAtA 114,12,6,165,28,281,1,288,11,1
6',0,133,28,232,224,2,288,2,162
88 DATA 8,18',18,6,141,1",2,142,12,6,
16,'5,228
'8 O=USR U5361
188 GRAPHICS 11:POKE 55',0:DL=PEEKC560
1+256*PEEKC561'+4
118 POKE OL-l,11:POKE OL+2,1:POKE OL+3
,l
128 POKE OL+ll,2:POKE OL+12,2:POKE OL+
18,65:POKE OL+l',PEEK(568):POKE OL+28,
PEEKC56U
138 POKE 788,12:POKE 752,1
148 POKE 87,0:POSITION 5,8:? "MICROCH
ECKII:POSITION 28,1:?" •
158 POSITION 25 2:? • ~~~':POSIT
ION 25,3:? • ; I I
168 POSITION 13,5:? IICopyright l'8411 :P
OSITION 1',6:? IIbyll
178 POSITION 3,8:? .,6;IICLAYTON MALNU...•
:POKE 55',34
188 POKE RA+23,22:A=USRCRA,1)
1'8 GRAPHICS 8:POKE 55',8:RUN "O:ttENUIl

•
CHECKSUM DATA.

(see page 8)

•

Listing 3.

18 GOTO 258
28 POSITION 8 1:? .,6· 1IWJ:mIl:POSITION 3
,4:? .,6; llOOu"W'5'1'''': POSITION 3,6:?
.,6;IISEARCH CHECKS"
38 POSITION 3,8:? .,6;IIBALANCE ACCOUNTII
:POSITION 3,18:? .,6;IIUTILITIES"
48 POSITION 3,12:? .,6;IIENOII
58 POSITION 7,18:? .,6; "USE"r:l1r.:1il1..,r.:I;Cr.liIJn TO C
HOOSE ITEM": POSITION ',22:? .,6; ·'PRESS
EIIA3J TO BEGIN"
68 ROM=4:COL=1:POSITION COL,RON:? .,6;11
=}II
78 CONSOL=PEEKC5327'):lf CONSOL{}START

AND CONSOL{}SELECT THEN 70
88 If CONSOL=SELECT THEN 168
'8 If CONSOL=START THEN CHOICE=RON/2-1
:GRAPHICS 8:POKE 55',8
188 ON CHOICE GOTO 118,128,138,148,158
118 RUN IIO:CHECKBOO"
128 RUN IIO:CHECKPRT"
138 RUN IIO:CHECKBALII
148 RUN IIO:UTILITYII
158 POKE 55',34:NEM :ENO
168 OLOROM=RON:RON=RON+2:If RON=14 THE
N RON=4
178 fOR X=l TO 48:NEXT X
188 POSITION COL,OLOROM:? .,6;" ":POSI
TION COL,RON:? .,6;1I=}II:POKE 5327',8

1'8 If OLORON=4 THEN POSITION 3,4:? 116
'''ENTER CHECKSII:POSITION 3,6:? .,6;110dA••5f,i_EII
288 If OLORON=6 THEN POSITION 3,6:? Ui
il"~SII:POSITION3,8:? .,6;·'GE!

8 N=8 THEN POSITION 3,8:? 116
;"BALANCE ACCOUNT":POSITION 3,18:? .,6;
II II

228 If OLORON=18 THEN POSITION 3,18:?
.,6;IIUTILITIESII:POSITION 3,12:? .,6;"Dl
II
238 If OLORON=12 THEN POSITION 3 12:?
.,6; IIENOII : POSITION 3,4:? 116; ·w'''W'a'lll••240 GOTO 70
258 START=6:SELECT=5:POKE 55',0
268 fOR X=1664 TO 1788:REAO A:POKE X,A
:NEXT X
278 DATA 72,138,72,238,15',6,174,15',6
,18',128,6,141,10,212,141,26,288,224,3
6 288 5,16' 31
288 DATA 141,15,,6,184,178,104,64,31
2'8 DATA 18,8,112,8,8
388 GRAPHICS 17:POKE 55',8:0L=PEEKC560
1+256*PEEKC5611+4
318 POKE OL-l,1'8:POKE OL+2,135:POKE 0
L+3,134:POKE OL+14,134:POKE OL+18,134
328 POKE OL+l',2:POKE OL+28,2:POKE OL+
21,2:POKE DL+22,2
338 POKE OL+23,65:POKE OL+24,PEEK(568)
:POKE OL+25,PEEKC5611
348 POKE 512,128:POKE 513,6:POKE 54286
,1'2
358 POKE 788,218:POKE 712,8:POKE 718,1
78
368 POKE 1546,112:POKE 1547,12:POKE 15
55,2:POKE 55',34:POKE 28,8
378 GOTO 28

•
CHECKSUM DATA.

(see page 8)

•

Listing 4.
10 GOTO 288
28 CLOSE .,1:0PEN "1,4,8,IIK: II :POKE 764,
255:POKE 782,64:POKE 6'4,8
38 If PEEKC1641=255 THEN 38
48 If PEEKC1641=3' OR PEEKC1641=68 THE
N 30
58 GET "l,A:CLOSE .,l:RETURN
68 REM ••••••••••• BRKOIS ••••••••••
78 I=PEEK(16):IF 1)127 THEM I=I-128:PO
KE 16,I:POKE 53774,1
80 RETURN
'8 REM ••••••••••••SN01•••••••••••••
180 SOUND 8,180,12,8:fOR X=l TO 250:NE
XT X:SOUNO 8 8,8,8:RETURN
118 REM ••••, ••••••••OELAY••••••••••••
120 fOR X=l TO 2080:NEXT X:RETURN
138 REM ••••••••••••INSDAT••••••••••••
148 GRAPHICS 17:GOSUB BRKOIS:POSITION
3,8:? .,6;lIplease insertll:POSITION 3,18
:? .,6;lIyour data diskll
150 POSITION 3,12:? 116· lI into drive .,111
: POSITION 3,22:? .,6; ·1:1!Iil.1-.·J:'.!V·: GO
SUB 28:RETURN
168 REM ••••••••••••INSPRO••••••••••••
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PRESS ANY KEY

NEH AUTO FILE

688 IF X=LEN(BALANCE$)-1 THEN BALANCE$
(LEN (BALANCE$) +U =118"
618 POKE 152,1:? :? "IS THIS YOUR CORR
ECT":? IISTARTING BALANCE?":? :? "$II;BA
LANCE$
628 GOSUB 28:If AOASC("Y") AND AOASC
("Nil) THEN 628
638 IF A=ASC(IIN") THEN 568
648 TRAP 648:? CHR$(125):POSITION 2,18
:? IIENTER THE YEAR (EXAMPLE: 84)":INPU
T YEAR
658 If YEAR{8 OR YEAR>" THEN 640
668 TRAP 40808:POKE 752,1:? :? illS THI
S THE CORRECT YEAR?":? IIl,II;YEAR
678 GOSUB 28: If A0 ASC (IIYII ) AND A0 ASC
(IINII) THEN 678
688 If A=ASC("N") THEN 640
6'8 OPEN IIl,8,8,1I0:BALANCE.OATII :? IIl;B
ALANCE$:? IIl;YEAR:CLOSE 111
708 GRAPHICS 17:GOSUB BRKDIS:POKE 708,
14:POKE 712 '8
718 POSITION .1,8:? U6;"CREATING fILE f
ORII:POSITION 6,10:? U6.IIHONTH 11""
728 fOR X=O TO .12:POSIfION 13,18:? U6;
X:IF X(18 THEN HONTHfILE$(8,8)=1I8":HOII
THfILE$(',')=STR$(X):GOTO 748
138 HONTHfILE$(8 ')=STR$(X)
148 OPEN U.1,8,8,MONTHFILE$:? Ul;"EIID":
CLOSE Ul:NEXT X
158 OPEN Ul,8,8,"D:AUTO.OATII :? Ul;IIENO
II:CLOSE 1Il:GOTO INSPRO
168 GRAPHICS .17:GOSUB BRKDIS:POSITION
4,8:? ~6'I •• 1;",;_,1.1311

: POSITION 6,18:
? 116. 11 "

778 PO ,.12:? 116;"'.J;.W_:,," :GOSU
B SND.1:GOSUB DELAY:GOTO 428
188 GOTO INSPRO
1'8 REM ••••••••••NEN yEAR••••••••••
888 GRAPHICS 8:GOSUB BRKDIS:POKE 752 1
:POKE 718 58:POSITION 8 8:? II. .
818 GOSUB 1.110:HONTHfILE ="D:HOIITH .D
AT"
828 GOSUB INSDAT:TRAP '88:0PEN 112,4,8,
"0:MONTH8.1.0ATII :TRAP 48888
838 CLOSE 112:0PEN U2,8,8,1I0:HONTH88.THpil
848 GRAPHICS .17:GOSUB BRKDIS:POKE 788,
14:POKE 7.12,'8:POSITION 5,8:? U6;IIMORK
IIIG ONII:POSITION 6,.18:? U6;"HONTH II";
858 fOR X=8 TO .12:POSITION 13,18:? U6;
X:IF X(18 THEN HONTHfILE$(8,8)=1I8":HOII
THfILE$('L')=~TR$(X):GOTO 878
868 HONTHrILE$(8,')=STR$(X)
878 OPEN IIl,4,8,HOIITHfILE$
888 INPUT 1I.1;CHECK$:If CHECK$=IIENOII TH
EN '18
8'8 If CHECK$(I,l)="qpl THEN 888
'88 ? 112'CHECK$:GOTO 888
'.18 CLOSE 1I.1:0PEN 1I.1,8,8,MONTHfILE$:?
U.1i IlEIID":CLOSE U.1:IIEXT X
'28 ? 112;IEIID":CLOSE 112
'38 XIO 33,1I.1,8,8,IID:HOIITH88.DAT":XIO
32,IU, 0,8, "D: MOIITH88. TMP, HONTH88. DATil
'48 OPEN U1,4 8 "D:BALAIICE.DATII:IIIPUT
IIl;BALANCE$:INPUT U.1;YEAR:YEAR=YEAR+l
'58 CLOSE Ul:0PEN 1I.1,8,8,IID:BALANCE.TH
PII:? 1I.1;BALANCE$:? IIliYEAR:CLOSE 111
'68 HIO 33,1I1,8,8,IID:BALANCE.DAT":HIO
32,UI

6
8,8f

IlD:BALAIICE.THP,BALAIICE.DATIl

'78 G TO NSPRO
'88 GOSUB NODAT:GOTO 828
"8 REH •••••••••••NEM AUTO•••••••••
1888 GRAPHI S 1: OSUB BRKDIS:POSITION

4, 6 '~1?MU6~'~" • 1 1 • : POSITION 4,8:?116' I

1816 ,18:? 116;11

f~28 GOSUB 28: If A0 ASC (IIYII) AND A<> AS
C(IIII") THEN 1828
1838 If A=ASCC"II") THEN TRAP 1288:RUN
"D:HENU"
1848 GOSUB INSDAT:TRAP 18'8:0PEII 112,4,
8,IID:AUTO.DAT":CLOSE 112
1858 GRAPHICS 11:GOSUB BRKOIS:POSITIOII
4,8:? ~':I.:I!!I:II:POSITIOII5 18

:? U6i"~" '

178 GRAPHICS 17:GOSUB BRKDIS:POSITION
3,5:? 116;"please insert":POSITION 3,7:
? 116;"prograM disk"
188 POSITION 3,16:? 116;"
:GOSUB 28:TRAP 1288:RUN "D:MENU"
1'8 REH •••••••••••INITIALIZE••~.~.~.~.~.~.~.~.
288 DIH NAME$(28),ADDRESS$(28),CITY$(2
0)LBALANCE$(8),HONTHfILE$(13),B$(28),C
HEt;K$(63)
218 INSDAT=148:INSPRO=178:NODAT=1230:S
N01=180:DELAY=120:BRKOIS=78
228 REM •••••••••••••MENU•••••••••••
238 GRAPHICS 2:GOSUB BRKDIS:POKE 710,8
:POKE 752,l:POKE 1555,2~.RO=
248 POSITION 6,3:? 116; II. '. ": POSIT
ION 6,4:? U6;"new disk": I N 4,3:?
116;"=>"

258 POSITION 6,5:? 116'''new auto"
268 ? " USE ~TO PICK ITEM":
? :? " PRESS" TO BEGIN"
278 If PEEK(5327'){ 5 AND PEEK(5327'){
>6 THEN 270
288 If PEEK(5327')=5 THEN 318
2'8 CHOICE=ROW-2

~t: grDfiU~~fiSw~g~~=8:tI~111:8==6 THEN
ROW=3

328 If ROW=5 THEN POSITION 6 4:? U6'''n
ew disk":POSITION 6,5:? U6;lIih4*a..m"
338 If ROW=4 THEN POSITION 6 3:? 116'''n
ew year":POSITION 6 4:? 116;1~"
348 If ROW=3 THEN P6SITION 6~"1i'I
t?Ca!'1¥Eii'": POSITION 6,5:? 116; "new auto"
358 POSITION 4,OLORON:? 116;" ":POSITI
ON 4,RON:? 116;"=>"
368 fOR X=1 TO 58:NEXT X:POKE 5327',8:
GOTO 218
378 GOTO 378
388 REM ••••••••••NEN DISK•••••••••••
3'8 HONTHfILE$="0:HONTH .OAT":B$=IIII
488 GRAPHICS O:GOSUB BRKOIS:POKE 752 1
• • T -'7 II

•418 POSITION 8,18:? I • 1 •

t!I"!!I.1I1I : GOSUB 1118
428 GRAPHICS 17:GOSUB BRKDIS:POSITION
2,8:? 116;"please insert all:POSITION 2,
18:? 116i llblank diSk intoll
438 POSITION 6,12:? ~.lIdrive IIl":POSI
TION 3,22:? 116; ""\I:I...m:'.311" :GOSUB 2
o
448 TRAP 458:0PEN 1Il,4,8,IID:MENUII :CLOS
E IIl:GOTO 768
458 GRAPHICS 18i~DIS:POSITION
2,5:? 116;1'!jiltGt!1~':XIO254,111,
8,8,1101:"
468 GRAPHICS 8:GOSUB BRKDIS:POSITION 2
,8:? "ENTER YOUR NAHE":INPUT NAME$:?
478 If LEN(NAHE$){28 THEN NAHE$(LEN(NA
ME$)+U=B$
488 ? "ENTER YOUR STREET ADORESSII:INPU
T ADDRESS$:?
4'8 If LEN(ADDRESS$){28 THEN ADORESS$(
LEN(ADOR~SS$)+I)=B$
588 ? "ENTER CITY, STATE, AND ZIP":INP
UT CITY$:?
518 IF LEN(CITY$)(28 THEN CITY$(LEN(CI
TY$)+I)=B$
528 ? CHR$(125):POKE 752,I:POSITION 2,
8:? illS THIS CORRECT?II:? :? NAME$:? AD
ORESS$:? CITY$
538 GOSUB 28: If A0 ASC (IIY") AND A0 ASC
(liN") THEN 538
548 If A=ASC("N") THEN 468
558 OPEN 111 8,8,"D:NAHE.DAT":? IIl'NAME
$:? IIl;ADDRESS$:? 1Il;CITY$:CLOSE 61
568 TRAP 568:? CHR$(125):POKE 752,8:PO
SITION 2,8:? "ENTER YOUR STARTING BALA
NCEII
578 INPUT BALANCE:BALANCE$=STR$(BALANC
E)
588 fOR X=l TO LEN(BALANCE$):If BALANC
E$ (X, X) 0" ." THEN NEXT X: BALANCE$ (LEN (
BALANCE$) +U =" •88" : GOTO 618
5'8 IF X=LEN(BALANCE$) THEN BALANCE$(L
EN (BALANCE$) +U ="88"
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ick field to e

1868 OPEl U2,8,8,"D:AUTO.DAT":? ..2;"EI
0":CL05E ..2
1878 GRAPHIC5 17:G05UB BRKOI5
1880 P05ITIOI 6 8:?U6;·~II:P05I
TIOI .,18:?"6;~~RX=l
TO 758:IEXT X:GOTO IISPRO
18~0 GOSUB 100AT:GOTO 10.8
1180 REM KKKKKKKWARIII~
1110 POSITIOI 16,5:? "~":P05ITI
0.. 7,~:? IITHI5 PROGRA" WILL OE5TROYII
1120 POSITIO.. 7,11:? IIA..Y MICROCHECK 0
ATA fILE5 11 :P05ITIOM 7,13:? "THAT MAY B
E 01 YOUR DI5K!"
1130 P05ITIO.. 8 23:? "~'~'GlGI~II~IDD

I I .. ;

1 .8 fOR X=l TO 16: OK 718,50:50U..0 8
,180,18,8:50U..D 1,101,10,8:fOR Y=l TO
15:IEXT Y
1158 POKE 71868:50UID 01248L18,8:50U..0
1,241,18,8:f R Y=l TO 5:"~XT Y: ..EXT

X
1160 50UIO 0,0,0,0:50UIO 1,0,0,8:POKE
718,58
1170 G05UB 20: If A() A5C C"C") A"O A0 A5
CCII"II) THE" 1170
1180 TRAP 1280:If A=ASCC"M") THEN RUN
"O:MEIU"
11~0 RETURN
1280 GRAPHIC5 17:GOSUB BRKOI5:P05ITIOI
4,8:? ..6" • •• " ~ .. : P05ITION 7,18

:? "6'11 I •
1218 {.O 6,12:? ..6; III~JfI(IJ.:"": G05
UB 5NOl:GOSUB DELAY:TRAP 1280:'OTO IN5
PRO
1220 REM KKKKKKK••••NOOAT••KKK••KK.
1230 CL05E ..2:'RAPHIC5 17:'05UB BRKOI5
: POSITIO.. 4,8:?--116; •...lI.m;(.)t· : P05IT
101 4,18:? "6; 'UMi croc-Ileck""
1240 P05ITION 5,12:? ..6 i. "1mIl·-."~"'I.""""":U"'" :G
OSUB 5NOl:'05UB OELAY:R~T~

•
CHECKSUM DATA.

(see page 8)

18 DATA 436,734,347,148,873,861,281,76
6,788,48,~51,725,27,200,138,7235
168 DATA 67,~58,531,325,145,424,820,81

7,30',517,765,'84,542,532,'60,8688
318 DATA 253L 788,735 L62'L'33 L"6L733,2
74,8'7,122,1~,,642,46,,4u2,7u7,8'5'
468 DATA 16,,8,.,217,254,630,1'~478,42
1,76,'87,445,625,'80,358,2'6,67~1
618 DATA 586,422,76,7'8,305,751,442,88
,7,861,862,213,688,644,571,7226
760 DATA 11,,612,317,'0,756L 286,1'3,20
4,461 235,6'1,36,,352,744,16,,5241
'18 pATA 726,746,288,666,152,222,378,4
30 4' 828,816,410,824,882,434,7843
1868 6ATA '81,888,1'7,351,67',777,82',
'32,657,525,86 L368,838,7'lL 363,'254
1210 DATA 478,~4~,372,718,~28~

•

Listing 5.

18 11=1:12=2:13=3:N4=4:N5=5:16=6:17=7:
N8=8:"~=~:N18=18:"11=11:112=12:113=13:
114=1.:115=15:N16=16:117=17:118=18
28 11~=1~:N20=20:'OTO 20~0
30 RE" •••••••KKK.DELAY*.*.*.*K*.*K*K*.*.*K*K*K*K~.
40 fOR X=ll TO 1758:NEXT X:RETURI
58 RE" •••K.KK••KK BRKOI5 K.KK•••••K
68 I=PEEKCI16):If I}127 THEI I=I-128:P
OKE N16,I:POKE 53774,1
10 RETURN
88 RE" KKKKK.KK.KKKKI"KK.KKKKKK.KKK
~O L=IO:TEMP$=.... :POKE 764,255

188 'OSUB I ..2:If A=RETRI THEI POKE 752
, ..l:RETURI
110 If 0=11 THEI 0=18:P05ITIOI 38,15:?

II II_

128 if "=11 THEI 1=18:P05ITIO.. 36,"2:?
II II.,

138 POKE 752,18:If A=BACK5P THEI 160
148 L=L+..l:If L)Ll THEN POKE 752,ll:RE
TURI
158 POSITIOI COL+L-Il,ROW:? CHR$CA);:T
EMP$CL,L)=CHR$CA):GOT0188
160 If L}18 THEI ? 1I.";:L=L-Il:If L=NO

THEN TEIF$=..II
178 If L}18 THEI TEMP$=TEMP$Cll,L)
188 'OTO 188
1~8 REM •••K•••K.K. 1 ..2 ••KKK••••KK
208 OPEl ....1,N4,18,IIK: .. :POKE 764,255:P
OKE 782,64:POKE 6~4,"8
218 If PEEK(764)=255 THEI 218
228 If PEEK(764)=3~ OR PEEK(764)=68 OR

PEEK(764)=124 OR PEEK(764)=183 THEI P
OKE 764,255:GOTO 210
238 'ET ..ll,A:CLOSE IIIl:RETURN
248 REM K••K.KKKKK S..Dl .KK••KK.KKK.
258 50UID ..8,128,NI0,18:fOR X=..l TO ..2
8: ..EXT X:SOUNO 18,10,"0,NO:RETURN
268 REM .K.K.KKKKK5ID2KK.KKKKKKK
278 50UID N8,75,112,N8:fOR X=ll TO 38:
NEXT X:50U..D ..8 18 18 NO:RETURI
288 REM KKKKKKK'.K'.KSND3KK.KK.K.K.K
2~8 50UID 18,188, ..12,18:fOR X="l TO 20
O:IEXT X:SOU..O "8,10,"8,10:RETURN
308 REM KKKK.K.KKK.EDITKK••KK••KKKK
.l..IJl POSITIO.. 21,116:? '
t;DJ'" : SUE=ll
328 fOR X=117 TO ..20:P05ITION 10,X:? B
$:IEXT X
338 P05ITIOI 18,"18:? "A = AMOUIT
I = ..UMBERII:P05ITIOI 18,ll':? "D = DAT
E P = PAYEE"
348 POSITIO.. 18,N28:? 11M = MEMO
E = EIO"
358 EDTfLA'=Nl:GOSUB 112
368 If AOASC C"A") A"D AOA5C C"OIl) AND

A0 ASC C"EII) A"O A0 ASC C"M") A"D A0 AS
CC"I") AID A(}ASC C,'P..) THEI 358
378 fOR X=..17 TO ..20:P05ITIOI 10,X:? B
$:IEXT X
388 If A=ASCC"A") THEI 440
3'8 If A=A5CC"D") THEI G05UB OATE:'OTO

310
488 If A=A5CC"E") THEI EDTfLAG=18:GOTO

580
418 If A=A5CC"I1'") THEI G05UB ME"O:'OTO

310
428 If A=A5CCII.... ) THEI G05UB CHIUM:CiOT° 318438 If A=ASCC"P") THEI G05UB PAYEE:CiOT° 318448 If MOITHfILE$="O:AUTO.DAT" THEI '0
5UB AMOUIT:GOTO 318
458 If fLA'2 THEI G05UB AMOUIT:GOTO 31
o
468 OLOAMlT=UALCAMOUNT$):GOSUB AMOUIT:
OIf=OLOAMlT-UALCAtIOUIT$):If CH"UM$="DE
P II THEI OIf=-DIf
478 BALANCE$=STR$CUALCBALANCE$)+DIf)
488 TEHP$=UALANCE$:G05UB OOLfOR"AT:BAL
A..CE$=TEMP$
4'8 P05ITIO.. 31,N15:? BALANCE$;" .. :
'OTO 318
588 CHECK$CI2)=CHIUM$:CHECK$CI6)=DATE$
:CHECK$CI14)=PAYEE$:CHECK$C35)=AMOUIT$
:CHECK$(42)=MEtIO$
518 fOR X=117 TO 120:P05ITIOI NO,X:? B
$:IEXT X:RETURN
528 REM KK.KKKKK DOLfORMAT KKKKKKKK
538 fOR X=Nl TO LENCTEMP$):If TEMP$CX
X)O ..... THEI IEXT X:TEHP$CX)=",OO":REt
URI
548 If LEICTE"P$)=X THEN TEMP$CX+ll,X+
12)="8011
558 If LEICTEMP$)=X+Nl THEI TEMP$CX+12
,X+12) ="8"
568 RETURN
578 RE" KKKKKKK.KKK DATE .KKKKKKKKK
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588 'OSUB SIID1:POSITION 21.1116:? ..

~3:RON~'5:LOCATE COL.RON.Z:POK
E 752.Nl:Ll=1I2 '
688 POSITIOII COL.ROW:? CHR$CZ+128):D=1I
l:'OSUB III
618 If BEGIII AND TEMP$=.... THEil 6'8
628 If TEMP$=.... THEil 688
638 If LEIICTEMP$)(1I2 THEil 6'8
60&8 fOR X=lIl TO N2:If TEIF$CX,X)("8" 0
R TEIF$CX.H»"'" THEN 6'8
658 NEHT H

:~: t~T5~~'1~r~~~T~uP~Al1~lfrc~yS THEil
6'0

688 POSITIOII 38,RON:? DATE$;" ":BE'IN=
N8:RETURN
6'8 'OSUB SIID2:Z=32:POSITIOII 33.N5:? ..

";:POSITIOII COL.RON:GOTO 600
708 REM •••••••••• CHIIUM ••••••••••
LL8 'OSUB SIID1:POSITION 21.1116:? .~
~'Iii-ail:HI4'"
728 COL=32:RON=1I2:POSITIOII COL.RON:? C
HIIUM$
738 LOCATE COL.RON.Z:POSITION COL.RON:
? CHR$CZ+128):Ll=1I0&:N=Nl:GOSUB IN
70&8 If TEMP$=.... THEil 810
758 If TEMP$="DEP" THEN TEMP$CNo&)=" .. :
GOTO 888
768 If TEMP$="AUTO" THEil 888
778 If LEIICTEMP$)(1I4 THEN 828
788 fOR H=Nl TO LEILCTEMP$):If TEMP$CH,
H) ("8" OR TEMP$CH.H)"'" THEil 828
7'8 NEHT H
888 CHNUM$=TEMP$
818 POSIT1011 32.N2:? CHIIUM$;" ";:RETUR
N
828 'OSUB SIID2:POSITION 32.112:? ..
:'OTO 738 .
838 REM ••••~.... PAYEE ••••••••••
80&8 COL=1I8:ROW=1I8:If CHIIUM$="DEP .. THE
N PAYEE$="DEPOSIT ":GOTO ,
88
~SIID1.:.~OSITIOIL21.1116:?" [E1

868 POKE 752.1I1:LOCATE COL ROW Z
878 POSIT1011 COL.ROW:? CHR~Cz+128);:Ll
=21:'OSUB I&I
888 If TEMP$=.... AND EDTfLA' THE" '88
8'8 PAYEE$=TEMP$:If LENCPAYEE$)(21 THE
N fOR H=LENCPAYEE$)+Nl TO 21:PAYEE$CH,
H)=" ":NEHT H
'88 POSITIOII COL.ROW:? PAYEE$;" ":POKE

752,1I1:RETURII
'18 REM ••••••••• AMOUNT •••••••••
'28 'OSUB SIID1:POSITION 21.1116:?" [E1
~:l'J.!j1al II.

~=Ni:COL=:U : ROW=1I8 : LOCATE COL. RON
.Z
'0&8 POSITIOII COL.ROW:? CHR$CZ+128);:Ll
=1I7:'OSUB III
'58 If TEMP$=...• AND CfLAG OR EDTfLAG)
THEN 1878
'68 If TEMP$=.... THEil 1888
'78 'OSUB DOLfORMAT:AMOUIIT$=TEIF$
'88 fOR H=Nl TO LEIICAMOUIIT$)
"8 If CAMOUNT$CH.H) ("0" OR AMOUNT$CH.
HU .., ..) AID AMOUNT$ CH, H) <> ... " THEil 188
8
J888 If AMOUNT$CH.X)=..... AND DE=N8 THE
II DE=X:GOTO 1828
1818 If AMOUNT$CH.X)=..... AND DE>N8 THE
N 1888
1820 IIEHT H
1838 If DE=1I8 OR DE>N5 THEN 1080
180&0 If LENCAMOUNT$)}DE+1I2 THEN 1880
1058 If LENCAMOUNT$)=1I7 THEil 1078
1860 fOR H=LENCAMOUIIT$)+lIl TO N7:AMOUN
T$CH)=" ":NEHT H
1878 POSITION COL.RON:? AMOUNT$;:TRAP
.8008:RETURII
1080 GOSUB SND2:POSITION 31.N8:? ..

";:POKE 752,1I1:GOTO '30
18'0 REM •••••••••• MEMO ••••••••••
IJ.88 lliUILSND1:POSITION 21,N16:? ..
~ooa:m:m II;

1110 COL=1I7:RON=Nll:POKE 752.Nl:LOCATE
COL,RON.Z

1120 POSITION COL,RON:? CHR$CZ+128);:L
1=22:GOSUB IN
1130 If TEMP$=...• AND EDTfLA' THEN 1168
110&8 If TEIF$=.... AND fLA' THEN 1168
1158 MEMO$=TEMP$:If LENCMEMO$)(22 THEil

fOR H=LEIiCMEMO$)+lIl TO 22:MEMO$CH)="
":IIEHT H
1168 POSITIOII COL,RON:? MEMO$:RETURII
1170 REM •••••••••• START •••••••••
1188 If MONTHfILE$<>"D:AUTO.DAT" THEN
POSITIOII 117.1117:? "RETURN = ENTER IIEXT

CHECK"
11'8 POSIT1011 1112.1118:? "SELECT = REVI
EW' : POSIT1011 1I',l':? "OPTIOII & SELECT
= EIID":'OSUB SNDI
1280 POKE 76. 255:POKE 5327' N8
1210 If PEEKC~6.)=N12 AND MO'THfILE$(>
"D:AUTO.DAT" THEN SUE=Nl:GOTO 1268
1220 If PEEKC5327')=START AND lOT ENT
RED THEN 1288
1238 If PEEKC5327')=SELECT THEN 1680
12.0 If PEEKC5327')=OPTSEL THEN 1830
1258 'OTO 1210
1268 fOR H=1I17 TO Nl':POSITIOIL N8.H:?
B$:NEHT H
1278 ENTRED=1I8
1280 If CHNUM$="DEP .. OR CHNUM$="AUTO"

OR CHNUM$="8880" THEil 1328
12'0 U=UALCCHIIUM$):U=U+Nl:If V>"" TH
Ell V=8
1380 CHIIUM$=STR$CU):If LENCCHIIUM$)=No&
THEN 1328
1318 L=LEIICCHNUM$):fOR H=Nl TO 1I00-L:TE
MP$CX)="8":IIEHT H:TEIF$CX)=CHIIUM$:CHNU
M$=TEMP$
1320 GOSUB DATE:GOSUB CHIIUH:'OSUB PAVE
E:'OSUB AMOUNT:GOSUB MEMO
1330 POSITION N18,1I1':? "OPTIOII = EDIT

CHECK'r
~:POSITION 21 N16:? "mm
~';:POKE 76•• i55:POKE"!53
27',118
1358 If PEEKC76.)=1I12 THEil 1388
1368 If PEEKC5327')=OPTION THEN 15'0
1378 GOTO 1350
1380 If CHNUH$="AUTO" AND AUTOCIIT=N5 T
HEN fULL$="AUTO":GOTO 1580
13'8 If COUNT=108 THEN fULL$="CHECK":G
OTO 1580 '
1.80 ENTRED=Nl:PO~ITION 21,1I16:? B$CN2
O):POSITION 1118.Nl':? B$CN1')
10&10 CHECK$CIIU=" ":CHECK$CII2J=CHIIUM$:
CHECK$CII6)=DATE$:CHECK$Clll.)=PAYEE$:CH
ECK$(35)=AMOUNT$:CHECK$C.2)=MEMO$
10&20 HONTHDAT$CLENCMOILTHDAT$)+Nl)=CHEC
K$
10&38 If CHNUM$="AUTO" THEN AUTOCNT=AUT
OCIIT+1l1:AUTO$CAUTOCIIT*63-62,AUTOCIIT*63
)=CHECK$
10&.0 POKE 752,Nl:POSITION N8,N8:? B$CII
16):POSITIOII 31tN8:? B$(30)
1.50 COUNT=COUN +111
10&68 POSITION N7.1I11:? B$CN15)
1.70 If CHNUH$="DEP .. THEil BALAIICE$=ST
R$CUALCBALAIICE$)+UALCAMOUIIT$)):GOTO 1.
'8
10&80 BALANCE$=STR$CUALCBALAIICE$)-UALCA
MOUNT$))
10&'8 TEHP$=BALAIICE$:'OSUB DOLfORHAT:BA
LANCE$=TEMP$:POSITION 31,1I15:? BALANCE
$'" ":GOTO 1188
1~80 GOSUB SND2:fOR H=N17 TO 1I1':POSIT
1011 N8.H:? B$:NEHT H
1510 fOR H=lIl TO LENCfULL$):fULL$CH,H)
=CHR$CASCCfULL$CH.X))+168):NEHT H
1520 POKE l~SITION 21.NI6:? ..

.. ; fULL$;" •. . .. : POSITION N8,II18
:? "PRESS RET RN TO CONTIIIUE"
1530 POKE 760&,255
15.8 If PEEKC76.)=255 THEil 1548
1550 If PEEK(764)(>N12 THEN 1530
1560 P05ITION N8L II18:? B$:POSITIOII 21.
1116:? B$CII18):POKE 1547.N12
1570 POKE 752.1I1:POSITION 118.118:? B$CII
16):P05ITJ8I 31.N8:? B$(38):POSITIOII II
7,lIll:? 1$(1115)
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1580 CHNUM$=CHECK$(N2~N5):GOTO1180
15'0 FLAG2=Nl:GOSUB EDIT:FLAG2=NO:POKE
751~Nl:GOTO 1330

1680 FOR H=N17 TO Nl':POSITION NO~H:?
B$:NEHT H:CNT=NO
1610 IF COUNT)NO THEN 1640
1620 POSITION N20&N16:? "no checks to
rev i eW"' : GOSUB SNDz
1630 GOSUB DELAY:POSITION N20~N16:? "

":GOTO 1180
1640 POSITION 21~N16:? ., ENTRY aII
1650 POSITION NI0~N18:? IISELECT = NEHT

CHECKII:POSITION N13 Nl':? "OPTION = E
DIT":POSITION N16~N2':? "E = ENDII
1660 IF EDT THEN EDT=N8:GOTO 1720
1670 CNT=CNT+Nl:IF CNT)COUNT THEN 1788
1680 CHECK$=HONTHDAT$(CNT*63-62~CNT*63
)
16'0 CHNUM$=CHECK$(N2L N5):PAYEE$=CHECK
$CN14 34):AHOUNT$=CHE~K$(35~41):HEHO$=
CHECK~(42):DATE$=CHECK$CN6~N13)
1780 POSITION 32~N2:? CHNUM$:POSITION
38~N5:? DATE$:POSITION N8~N8:? PAYEE$
1710 POSITION 31~N8:? AHOUNT$:POSITION
N7~Nll:? MEMO$

1720 POSITION 33~N16:? CNT
1730 POKE 764~255

1740 IF PEEK(764)=42 THEN 1780
1750 IF PEEKC5327')=SELECT THEN 1660
1760 IF PEEK(5327')=OPTION THEN GOSUB
EDIT:MONTHDAT$(CNT*63-62~CNT*63)=CHECK
$:EDT=Nl:GOTO 1648
1770 GOTO 1740
1780 POSITION NI0~N18:? B$(Nl'):POSITI
ON N13~Nl':? B$(25):POSITION N16~N20:?

B$(38):P05ITION 21 N16:1 B$(N28)
17'0 CHECK$=MONTHDAt$(COUNT*63-62~COUN
T*63)
1880 POKE 752L Nl:POSITION N8~N8:? B$(N
16):POSITION ~1~N8:? B$(30)
1810 POSITION N7~Nl1:? B$(N14)
1820 CHNUM$=CHECK$(N2~45):GOTO1188
1830 IF NOT SVE THEN 1'70
1840 TEHPFILE$=MONTHFILE$:TEMPFILE$CLE
NCTEHPFILE$) -N2 ~ LEN CTEMPFILE$» =IITMplI:
CLOSE aNl:0PEN aNl,N8~N8,TEHPFILE$
1850 FOR H=Nl TO COUNT:? aNl;MO"THDAT$
(H*63-62,H*63):NEHT H
1860 ? aNl'"ENDII :CLOSE aNI
1870 XIO 3i~aNILN8,N8~MONTHFILE$:MONTH
FILE$=MONTHFILE~(N3)
1880 GRAPHICS NO:POKE 55'~NO:? :? :? II
XIO 32~al~8,0~II;CHR$(34);TEHPFILE$;",1I
; MONTHFILE$
18'0 1 :1 :? IICONT":POSITION N8~N8:POK
E 842,N13:STOP
1'80 POKE 842~N12:CLOSE UN2:0PEM aM2,M
8,MO,"D:BALANCE.DATII:? aN2;BALAMCE$:?
aN2;YEAR:CLOSE aN2
1'10 IF MONTHFILE$=IIAUTO.DATII THEN 1'7
o
1'20 IF AUTOCNT=N8 THEN 1'78
1'30 OPEN UN2~N8,N8~ID:AUTO.TMP"
1'40 FOR H=Nl TO AUTOCNT:? UN2;AUTO$CX
*63-62~H*63):NEXT H
1'50 1 UN2;"ENDII :CLOSE aN2
1'60 XIO 33,UNlI.N86M8~IID:AUTO.DATII:HIO
32~UNl,NO~ O~"D:A TO.THP~AUTO.DAT"

1'10 GRAPHICS N18:GOSUB BRKDIS:POSITIO
N M3~N4:? a6;lIn = new Month":POSITION
N5~N6:? UN6;"M = Menu"
1'80 GOSUB IN2:IF A=ASCCIIM") THEN 2010
1"0 IF A=ASCC"N") THEN SVE=MO:MONTHDA
T$=·II. : GOTO 2218
2880 GOTO 1'80
2810 GRAPHICS N17:GOSUB BRKDIS:POSITIO
N N3,N5:? UN6;lIplease insertll:POSITIOM
N3~ 7:? aN6;lIprograM disk"
~~ POSITION N3~N16:? aN6;'

2830 GOSUB IN2:TRAP 2848:RUN "D:MEIIUII
2840 GRAPHICS N17:POSITION N4~N8:? aN6
i,~;••)I'1:tll : POSITION N7 ~ N18 :? aN6;

2850 POSITION N6 ~ N12 :? UN6; ·11:a(lI.:II" :
GOSUB SND3:GOSUB DELAY:GOTO 2018

2860 REM •••••••••••••••••••••••••
2010 REM * INITIALIZE *
2880 REM •••••••••••••••••••••••••
28'0 DIM PAYEE$(21)~AHOUIIT$(17) MEMO$(
22~LHOIiTHFILE$(N13)~MONTHDAT$C6j88)~CH
NU~CN4)~CHECK$(63)~B$(31),T$(N8)

·2180 DIM TEHP$(22) CH$(48)~NAME$(N28)~
ADDRESS$(N28)~CITY~(N20),BALAMCE$(N8).
DATE$(N8)~TEMPFILE$(1I13)A$(22) .
2110 DIM AUTO$(315)~AUTOfILE$(N13)~FUL
L$(1I5)
2128 RETRN=155:BACKSP=126:IN='8:START=
116:0PTION=N3:SELECT=N5:0PTSEL=Nl:SNDl=
258:ENTRED=N8:BEGIII=1I1
2130 DOLFORMAT=528:DATE=588:CHNUM=118:
PAYEE=848:EDIT=318:AMOUNT='28:MEHO=118
0:FLAG=N8:FLAG2=N8:SND2=278:SVE=1I8
2140 BRKDIS=60:IN2=288:DELAY=48:SIID3=2
'8
2150 CH$="I

1".
2160 B$ (IIU =" II: B$ (37) =B$ : B$ (2) =B$
2170 GRAPHICS 11:GOSUB BRKDIS:POSITIOM
3.8:? a6;lIplease insert":POSITIOIl 3.1

O:? U6;II!1our data disk"
2180 POSITIOII 3~12:? a6· lIinto drive al
II: POSITION 3,22:? a6; IIIi1b••·J:'.3V·: G
OSUB IN2
21'0 TRAP 2730:0PEII UNl N4~M8 IID:NAME.
OATII:IIIPUT alll;NAME$:IIIPUT UNl;ADDRESS
$:IIIPUT UNl;CITY$:CLOSE 1IN1
2280 OPEN 11111~N4.N8~IID:BALAIICE.DATII:IN

PUT UNl;BALAIiCES.YEAR:CLOSE aNl
2210 AUTOCIIT=N8:COUNT=N8
2220 OPEN UNl~N4~N8~IID:AUTO.DAT"
2230 INPUT alll;CHECK$:IF CHECK$=IIEND"
THEN TRAP 48808:CLOSE aNl:GOTO 2258
2240 AUTOCNT=AUTOCNT+Nl:AUTO$CAUTOCNT*
63-62~AUTOCNT*63)=CHECK$:GOTO 2238
2250 GRAPHICS NO:GOSUB BRKDIS:POKE 55'

N8:DL=PEEK(568)+256*PEEKC561)+N4
2260 POKE DL+N15.130:POKE DL+N16.N6:PO
KE DL+N17~N6:POKE DL+M18.N6:POKE DL+Nl
'~N6
2270 POKE DL+24~65:POKE DL+25~PEEK(568
):POKE DL+26.PEEK(561)
2280 RESTORE 22'0:FOR H=1664 TO 16'2:R
EAD A:POKE H~A:NEHT X
22'0 DATA 72~138&12~152~72~16'.10,162~
0,168.56.141~18.z12

2380 DATA 141~24~288,142~24~208~140~23
~288,104~168~184~110,104~64
2310 POKE 70'~NO:POKE 118~N8:POKE 111~
N12
2320 POKE 1546,0:POKE 1555.7:REM COLOR

AIID TIME
2330 POKE 512~128:POKE 513.116:POKE 542
86.1'2:POKE 20,0:POKE 752~Nl

2340 POSITION NO. N8:? II .., -------II
2350 FOR H=Nl TO N13:posfTION N8~H:? C
H$:NEHT H
2360 POSITIOII NO ~ N14: 1 " ..' ------------------_...
2310 POSITION N2 N2:? NAMES'"
all:POSITIOIl 112.113:? ADDRESS~;II_.
2380 POSITIOII N2~N4:? CITY$:POSITIOII 2
5.115:? '1DJj'.: POSITION 30 ~ N6 :? "--­_.
23'0 POSITION N2t N8:? II~':POSIT1011
38~N8:? II$II:POS TIOII II~? ....---____"

2480 POSITION N2~Nl1:? '~':POSITION
N1 ~ N12 :? .. " : POK

E 55'~34
2410 MONTHFILES=IID: MOIITH • DAT": GO?.U.IL
SNDl:POSITION 1120~1I16:? II ~~
in! II
2420 COL=38:ROM=N5:Ll=N2:POKE 751~lIl
2430 POSITION COL~RON:? 1I111 :GOSUB IN
2440 IF TEHP$=IIA" THEN HOIITHFILE$="D:A
UTO.DATII:POSITION 30,M5:? "AUTOII:GOTO
2540
2450 IF LENCTEHP$){N2 THEN GOSUB SIID2:
POSITION COL,RON:? II II;:GOTO 2438



2468 FOR X=IU TO 112: IF TEMP$ CX, X) <11811
OR TE,,$CX6X»II,1I THEil GOSUB SIID2:POSI
TIOII COL,R W:? II 1I;:GOT02438
2418 IIEXT X
2488 DATE$=TEMP$:IF UALCDATE$)(lIl OR U
ALCDATE$»1I12 THEil GOSUB SIID2:POSITIOII

COL,RON:? II II:GOTO 2438
24'8 M=UALCDATE$):IF M=1I4 OR M=1I6 OR M
=11' OR M=lIll THEil DAYS=38:GOTO 2528
2588 IF M=1I2 THEil DAYS=2':GOTO 2528
2518 DAYS=31
2528 DATE$CII3,1I6)=1I1 III:DATE$CII1,N8)=
STR$CYEAR):POSITION 38,N5:? DATE$
2538 MONTHFILE$ (N8 N') =DATE$ .
2548 TRAP 2118:0PEN UN2,N4,II8,MOIITHFIL
E$:TRAP 48888
2558 INPUT 111I2;CHECK$:IF CHECK$=IIENDII
THEil CLOSE IIN2:GOTO 2588
2568 COUIIT=COUNT+1l1
2518 MONTHDAT$CCOUNT*63-62,COUNT*63)=C
HECK$:GOTO 2558
2588 If COUIIT)1I8 THEN CHECK$=MOIITHDAT$
CCOUNT*63-62,COUNT*63):DATE$=CHECK$CN6
,NI3):DAYS=31:GOT02188
25'8 IF COUNT=N8 AIID MONTHFILE$=IID:AUT·
0. DAT·I THEN 2168
2688 POSITION N2,N16:? IISTART MONTH II.
DATE$ (111,112) ; II?II: POSITIOII 24,1I16:? II .,

CY/N) II
2618 GOSUB IN2:IF A=ASCCIINII) THEN 1'78
2620 If AOASCCIIylI) THEN 2618
2638 POSITION N8,NI6:? B$
2648 CHIIUM$=1I888811 :OPEN UN2 N4 118 IID:A
UTO.DATII ' , ,
2658 IIiPUT IIN2;CHECK$:IF CHECK$=IIENDII

- AND COUNT)N8 THEil SUE=lIl
2660 If CHECK$=IIEIIDII THEil CLOSE 1I112:GO
TO 2718 .
2678 CHECK$(H6 117)=DATE$CIlI 112)
2680 BALAIICES=STR$CUALCBALANCE$)-UALCC
HECK$(35»)~TE"$=BALANCE$:GOSUB DOLfO
RMAT:BALAIICE$=TEMP$
26'8 COUIIT=COUNT+NI:MOIiTHDAT$CCOUIIT*63
-62 L COUIIT*63)=CHECK$:GOTO 2658
278u CHIIUM$=CHECK$CN2,1I5) .
2718 POSITIOII 21,1I16:? BSCII20):PO~E 55
',34:TRAP 48888
2720 POSITIOII 22,1I15:? IIBALANCE:$II;BAL
AIICE$:GOTO 1188
2738 GRAPHICS 1117:GOSUB BRKDIS:POSITIO
II 113,1I6:? 111I6;11110 Microcheckll:POSITIOIl

113, 8:? 111I6;IIDATA FILES 01111
2748 POSITIOII 115,1I18:? 11116; IITHIS DISK"1
:GOSUB SIID3:GOSUB DELAY:CLOSE UNl:GOTO
2178

2750 SOUIID 118,180,1I12,1I8:FOR X=1I1 TO 5
O:IIEXT X:SOUIID 1181118,1I8,1I8:GOSUB DELAY
:CLOSE 1IIIl:GOTO 2 78
2768 POSITIOII 22,1I16:? lIau'to file eMp't
yll:GOSUB SIID2:GOSUB DELAY:CLOSE 1I112:GO
TO 2418

•
CHECKSUM DATA.

(see page 8)
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ISSUE 13 0 Fine Scrolling Part 1
o Roundup 0 Space Assault 0

Observational Astronomy 0 CIO
Routines

ISSUE 14 0 Fine Scrolling Part 2
o Disassembler in BASIC 0

Hexpad 0 Lumberjack 0 Retrofirel

ISSUE 15 0 Fine Scrolling Part 3
o Knights & Chalices 0 Music

Synthesizer 0 Bricklayer's
Nightmare 0 Keyboard Handler

ISSUE 16 0 Fine Scrolling Part 4
o Create-A·Font 0 Bar Chari

Subroutine 0 Shooting Stars 0 3-D
Object Rotation

ISSUE 11 0 Planetary Delense 0

Disk Miser 0 Live without DOS 0

Boot Camp 0 D:CHECK2

ISSUE 18 0 CraSh Dive 0 File'em
o Munch'ln Climb'ln 0 H:BUG 0

Adventure Reviews

ISSUE 19 0 Bailie In the B·Rlng 0

A Look at Modems 0 Bulletin
Board Systems 0 Siege 0 Touch­

Tone'" Dialer

ISSUE 20 0 Buzz-zapl 0 Scredlt 0

AlterDOS 0 Bacterlonl 0 ConTEXT

BOFFO!
Unleheck
Bopo1ronl

Race 'n Spaee
AlariCan Reporl

Circuli O.taban
CaSl!I8tt8 Compr...ot

ATARI PRINTER
UTILITIES!

ISSUE 21 0 Selecting your Perfect
"rlnter 0 Matt- Edit 0 Graph E'e

o Spy "lane 0 Printer Survey

ISSUE 22 0 Math Attack 0

Micro-Puzzler 0 Typing EvaluaH
o Air Attack 0 Mathman 0

Tha Reading Program

ISSUE 23 0 Fire Bug 0 Mlnlcomp
o Dark Horsa 0 Climber 0

P/M Creator/Animator

ISSUE 24 0 Circuit Database 0

Bopotronl • XL·DOS
o Cassatte Compressor 0

Race In Spaca 0 Unlcheck

All back issues $4.00 each
Send check or money order to:

ANALOG Computing Back Issues
P.O. Box 615. Holmes. PA 19043

Issues 25 and 26 are also available,
along with

a limited number of issues 2 and 11.

MasterCard and VISA orders call:
1-800-345-8112

In PA. 1-800-662-2444
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128 Abby's Discount 66

119 Advanced Interface Devices 50
109 r Allen Macroware 15
135 Alpha Systems 83
127 American TV 63

ANALOG Publishing 91
116 Astra Systems 38, 39
105 At-A-Glance 9
117 Batteries Included 41
121 Broadway Computer 51
122 CA P. Software 54
132 Centurian Enterprises 82
115 Columbia House 35
110 Computability 19
113 Computer Creations 28
140 Computer Games Plus 92
131 Computer Palace/Royal Software 77
108 Computer Software Services 12
133 Computers Made Simple 82
121 Cosmic Computers 53
123 Digital Devices 57

111

114
134
125
105

130
126
112
136
109
129
107
101
102
139
103

106
138
·118
137
124

Eastern House 21

Edu-Tax 29
Firstware 82
Gardner Computing 60
Gemini 9
GTA, Inc 75
Happy Computers 60
Indus Systems 25
LJK 51
Lotsa Bytes 7
Lyco Computers 67
MPS 9
Okidata IFC
O. S. S. Precision Software 2
PC Gallery 34
Programmers Workshop 5
Senecom 9
Southern Software 92
SubLOGIC 42
Unlimited Software 92
Wedgwood Rental 59

This index is an additional service. While ever)' effort is made to provide a complete and accurate listing, the IJUblisher cannot be responsible for inadvertent errors.

MPP MICROPRINT $49.95
MPP 1150 $69.95
U·PRINT·A (16K BUFFER) $94.95
MPP 1000 MODEM $129.95
VOLKSMODEM & R·VERTER $99.95
BASIC XL (OSSl. . . . . . . . . . . $59.95
THE WRITER'S TOOL (OSS) $79.95
SYNCALC. SYNFILE. or SYNTREND .$39.95
SUSPECT lInfocom) $27.95
HITCHHIKERS or CUTIHROATS .. $24.95
ULTIMA III $39.95
ULTIMA III HELP BOOK $12.95
RETURN OF HERACLES $24.95
UNIVERSE $64.95
UNIVERSE PRODUCT GUIDE $12.95
JUPITER MISSION $39.95
QUEST FOR THE SPACE BEAGLE. $27.95
FLAK $24.95
REFORGER '88 $49.95
FIELD OF FIRE $29.95
CONAN $27.95
LOST TOMB $24.95
BOOK OF ADVENTURE GAMES .. $17.95

Please add 52.50 shipping 1$4.50 outside USA)
califOrnia residents add 6%.
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CIRCLE #137 ON READER SERVICE CARD

A TTENT/ON ATARI DISK
DRIVE OWNERS

Back up your
valuable software.

THE CHIP
THE CHIP with Archiver/Editor Software lor 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 Alar; compatible disc drives.

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

Regular Price $249.95
LIMITED SPECIAL OFFER $199.95
Soon available for other disc drives.

HAPPY OWNERS
Update your .nhancement with Happy V....lon Arch­
Iv.r/Edltor. Mak•• Happy drive. compatlbl. with th.
chip.

$39.95 POST PAID

All sottw.,. Iw the Ate" DISCOUNTED 3D"" or MORE.
OlllCounts on "I Ala,1 compaUb'e h.,dw.,.•.

Send lor free brochure on any ollhe above or lor details on our
sonware discounts.

SOUTHERN SOFTWARE
A DIVISION OF SOUTHERN SUPPLY COMPANY

1879 RUFFNER ROAD BIRMINGHAM. AL 35210
24 HOUR PHONE 205-956-0986

Order before 11 A.M. for same day shipping.
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Maniac!

Dino Battle

Stuntman

Color Slot Machine

Fill 'Er Up

Cubes

Triple Threat Dice

Leprechaun King

3-D Graphs

Sketch Pad

Sphere Demo

Harvey Wallbanger




